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\Vliich    highway    projects    will    receive    fed- 
eral aid  in  1918    el52,   163 

Why      pavements      are      crowned       (J.      G. 

Schmidt)     1    935 

Wooden     block     pavement     fails     in     some 

southern  cities   (C.  H.  Teesdale) abst*307 

Wooden    flooring   for  bridges   obsolete      (J. 

A.  L.  Waddell)    817 

Rochester     Chamber     of     Commerce     pools 

labor    e694,    705 

Rogers,    J,    R.,    on    coarse    sand    for    vitri- 
fied   brick    grout     952 

Rollers,    8-inch    hard    wood    tested     (A.    P. 

McDaniel) '123 

Roof  construction,   sawtooth,   for  light   and 

air     (N.    J.    Bell)     '667 

— Gypsum  tile  long-span  pre-cast ^72 

Roof,    steel,    cantilever,    for    Panama    pier 

(R.  C.   Hardman)    •996 

Roof     trusses     of     steel     used     as     electric 

arches      (W.    S.    Tait)     '761 

Roos,    Charles    A.,    on    use    of    metal    strips 

on    training   tables     h*339 

Ruhling,   G.   H.,    on  paving   and  grading   as- 
sessments in   Flint    (Mich)     •1049 

Rupprecht,   F.    N.,    on   use   of   gravity    track 

system   at   anthracite   coal   breaktrs.  .  .  .  •lOOS 
Rural    motor   express   will   save    labor.  .  .  .nll54 

Russia,   the  miracle  of  the   mass e492 

Russia   virgin    field    for   civil    engineers    (S. 

H.    Bunnell)     1095 


Safety  First 

Effective   no  smoking  notice n870 

Safety    engineering    a   benefit   in    Springfield 

(Mass.)     533 

St.   Louis  engineers   a   civic  factor 784 

— Water-works   boiler   plant   remodeled    (K. 

Toensfeldt )     •!  135 

— Water- works,     special     features      (E,     R, 

Conant) ^900,   989,   993 

(C.  M.   Daily) 993 

(L,    A.   Day) 990 

( W.   A.  Foley) 989 

(A.   V.   Graf) 990 

(W.    W.   Pallou) *899 

(K.   Toensfeldt)    '901 

(E.    E.    Wall) ^898 

St.  Paul  engineers  urge  better  car  service.  .624 

St.  Paul  to  operate   on  cash   basis nlOol 

St.  Paul  Water  Bureau  thaws  frozen  serv- 
ices        901 

Salaries  of  state  employees  may  be  stand- 
ardized   in    Massachusetts     417 

Salt  Lake  City  high  multiple  arch  concrete 

dam   for  water   supply *455 

Salt  used  in  Akron  to  remove  ice n314 

Sanders.  W.  A.,  on  use  of  dynamite  to  re- 
move tar  in   N.  H.  river h379 

San  Francisco  building  with  glass  front..  ^995 
San    Francisco    engineers    discuss    status    of 

profession     , 601 

San  Francisco  water  rate  case  progresses .  n480 
Sanitation  and  health  at  army  camps.  ...  e3 
^-California     Board     of     Health    ruling     on 

sewage   irrigation    nll33 

— Stirveys  made  in  Oklahoma  cities  to  pre- 
vent   tuberculosis     nll97 

Santo  Domingo  to  build  trunk  highway.  .  .n833 
Savannah    artesian    wells    25-yr.    service .  .  .    989 
Saville,    Charles,    on    malaria   control    engi- 
neering in   Texas    ' .  .  .  '176 

Sawistowsky,  R.  E..  on  building  of  Daven- 
port  sewers   in    winter    •376 

— Engineering   vision   in   city   planning.  .  abs*666 
Sawkins,   J.    H.,    on   use   of   knife   edge    grit 
shield      on      hopper      gate      of      concrete 
mixer h'28] 

Saws 

Portable  power  saw.  improvised  from  pneu- 
matic drill     (C.  J.   Bennett)    h^578 

Toothless  metal,  not  modern  (W.  M.  P. 
Shelton)     J  577 

Toothless  metal  used  in  Germany h429 

Submarine,  remove  plant  growth  at  roots.  .  *305 

Schieffer,  H.  V.,  on  N.  Y.  City  garbage 
reduction   works    e539.    ^555 

Sehlink,   F.  J.,   on  mechanical  hysteresis.  .  .1035 

Schools  must  prepare  engineer  for  control 
of  capital,  industry  and  commerce  (C.  R. 
Mann)     208 

Schoonmaker.  C.  N.,  on  demolition  of  old 
Toledo    standpipe     •174 

Schrenk,  Hermann  von.,  on  creosoting 
timber     nl085 

Schuyler,  Mont.,  on  Maryland  motor  ve- 
hicles as  common  carriers    837 

—  Modern  engineering  control  for  war  in- 
dustries      ^333 

— Ordnance  Dept.  work  on  employment 
problems ^294 

—  Preparations  in  Washington  against  in- 
dustrial   unrest    ^294 

— War  industries  coming  under  modern  en- 
gineering  ocntrol    •323 

Schwada.  J.  P..  on  proportions  of  unsym- 
metrical   arches    •415 

Scotland   ship  canal  project  revived    n760 

Scott,  F.  P.,  on  motor  trucks  vs.  teams 
for  hauling   gravel    ' 958 
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Screw    spike    vs.    drive    spike    for    Penna. 

lines     e390.    413.     o441 

(See  Mc) 
Sec.  McAdoo  on  profiteering ell60 

JSewernKP 

Automatic  pumping  stations  for  small  Iowa 
suburban    district    9o7 

California  State  Board  of  Health  on  sew- 
age  irrigation     nll23 

Charactei-istics  of  institutional  sewerage 
(H.    W.   Taylor)     824 

Cleveland  may  use  fine  screens  for  sew- 
age     n382 

Contractor's  overhead  costs  analyzed  (S. 
D.   Moore)    715 

Cost  of  screens  for  Milwaukee  sewage.  .  .  .n373 

Definition   of    activated    sludge 206 

Depth  of  sludge  measured  by  pump  and 
base      (F.   W.  Jones)     ^1136 

Exjierience  of  five  cities  with  foaming  in 
Inihoff    tanks     671 

Forecasting  discharge  in  Toledo  during  dry 
weather    (W.  G.   Harmon) •1333 

Imholf  tank  foaming   (W.  S.  Coulter) 1  877 

(See  also  671) 

Indianapolis  sewage  disposal  plan  adopted  n791 

Iowa  small  tonw  plants  inspected  (J.  H. 
Dunlap )      773 

Operating  problems  of  Imhoff  tanks  (G.  W. 
Fuller)      409 

Recovery  of  grease  and  fertilizers  from  city 
sewage      e293,   319 

Roekaway  Valley  plans  approved   n839 

Rules  for  operation  of  works  (J.  H.  Dun- 
lap)     875 

(See  also  773)  * 

Sludge  to  be  utilized  in  Canton  (R.  W. 
Pratt)      1 513 

Sewers 

Concrete    piping    from    septic     tank    disin 

tegrates  in  California    (H.  L.   Sherman)  .  •535 
Conveyor,  belt  back  filler  to  speed  up  sewer 

construction    (R.   E.  Juergens)     h^477 

Davenport    sewers   built   in    wet   trenches   in 

winter    (R.  E.  Sawistowsky) •276 

Evanston    sewer    tunnel    started    by    short 

open    cut    , n^639 

Foundation  drainage  sewer  around  Cleve- 
land puDlic  hall    - •363 

Inlets    determine    efficiency    of    storm-water 

sewers    (1.    P.    Kane)     •TS 

Outline  of  St.  Louis  zoning;  system  prepared 

for  City  Planning  Commission 368 

Palo    Alto     (Cal.)     almost    sewered     nl73 

P*i-ogress   charts  used   on   construction   work 

at   Camp    Lewis    h^ll44 

Protection  table  on  shield  for  sewer  tunnel  ^668 
Reconstructing  sewer  in  Cincinnati  tunnel   ^598 

Roots  fill  20-inch  pipe n910 

St.   Louis  uses  standard  multiple  and  alley 

sewer   inlets    (W.   W.   Horner)     1^274 

Soft  ground  requires  tunnel  instead  of  open 

sewer  at  Evanston h*50 

Sump    diverts    f.ow    to    sanitary    sewer    (H. 

F.   Johnson)    •115 

Those    existing    should    be    utilized    to    the 

utmost    el210 

Trees  felled  to  prevent  clogging  by  big  roots 

in  Goshen    (Ind.) nl26,  n465 

Use  of  small  sewer  siphon  under  low  head 

(J.   H.   Putnam)     569 

Shaft  head  frame  held  by  steel  cantilev- 
ers  at   Ely   mine *1003 

Shaughnessy.   J.  F.,  on  building  earth  dam 

for    Hartford 357 

Sheley,  H.  W..  on  timber-arch  truss  roofing 

for  Salt  Lake  City  garage    '595 

Shepard,    R.    B.    Jr.,    on    equal   payments    to 

liquidate  a  debt  with  interest   871 

Sherburne  Lakes  earth  dam  has  floating- 
crest   gates    (P.   Teiehman) •125 

Sherman,  H.  L.,   on   failure  of  sewer  piping 

from  septic  tank *525 

Sherman,    P.   V ^430 

Sherrill,  Col.  C.  O.,  on  rifle  gallery  range  lor 

Camp    Upton    ^318 

Ships  and  Shipyards 

British  Columbia  breaks  timber  cutting  rec- 
ord     n879 

Building  of  wooden   ships  increasing  fast..n974 
Census  Bureau  gives  out  latest  figures  on .  .    386 

Concrete    freighter    "Faith" n^634.  n937 

Concrete  ship  passes  first  trial e539,   580 

Concrete  ships  are  being  built  in  the  U.  S..  .377 
Concrete  ships  to  be  built  in   floating  dry- 
docks    1138 

Crawford   Vaughn    on   progress e747 

Director  General   Schwab e797 

Electric  welding  saves  time  in  shipbuilding 

e938,   ^950 

Emergency     Fleet    Corp.     builds     fabricated 

steel  ships el070,  1073.   •llOfi 

Erecting  by  derrick  travelers  built  for  long 

service    •llSfl 

(See  also  el070.  1106,   1073) 
First  large  concrete  ship  built  in  San  Fran- 
cisco      •lor. 

Germany  turning  also  to  concrete  ship  con- 
struction      n483 

Government  to  build  barges  for  Mississippi 
.River     nl3S 

Government  concrete  ships  require  large  or- 
ganization      ^450 

Government  progress  in  concrete  boats    .  .  .  n735 

Hog    Island     c391 

Hog  T.sland  plans  cut  from  50  to  33  "ways" 
to  expedite  work   n284 

Housing  for  ship  workers  has  fifty  million 
appropriation      n484 

Huge  toimage  of  steel  required  by  shipyards 

(W.   H.   Taylor) 1317 

Joint  Committee  Amer.  Concrete  Trust,  and 
Portland   Cement   Assn.   design   barge ....  n635 

Judged  by  results.  Hog  Island  vs.  Shipping 
Board    e341 
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More  concrete  ships  are  beins:  built  in  Eng- 
land    .  . , 87*2 

New    Canadian    shipbuilding:   plant    in    Hali- 
fax     nl207 

New  record  in  keel  laying-  on  Pacific  coast.  nJ)29 

New  spirit  in  shipbuilding-    e889 

New  spirit  in  ship  building    el025 

New  yard  a  triumph  of  civil  engineering.  .      e3 
New  yards  built  on  Canadian  Pacific  Coast 

(R.  M.  Fripp)    .  .  V '363 

Official     recognition     of     the     concrete  ship 

e440.   450 

Coast    .  .  n n92q 

Pneumatic     calking     machine     for     wooden 

hulls    n*  1024 

Porous  lava  rock  makes  a  concrete  20   per 

cent  lighter  than   limestone *402 

Progress   in   shipbuilding,    E.   N.   Hurley   re- 
ports      n837 

Quantity  production  starts elll? 

Rivet  driving  records    nl014 

Ship   line  on  Great  Lakes n837 

Shipoing   capacity    affects   every   war   indus- 
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Shipping  a  controlling  factor  in  production 

program     el02 

Steel  barges  for  Mississippi  River n974 

Steel   ship    Agawam    launched n*1061 

Submarine     Boat     Corp.     contract     changed 

from  fee  to  lump  sum e937 

Three    government    yards    huge    problem    in 

plant    layout    *12 

Timber  derrick   gantry  crane  in   ship   work 

(W.   J.   Welch) •716 

Timber  for  ships  delivered  in   record  time  n315 
Tower  derricks  serve  twin  shpways  in  Sub- 
marine  Boat   Corp.    yard    •1073 

Town  to  house   3000   shipbuilders *327 

Two  1000-f t.  shipways *30 

Tuckahoe  in  27  days  breaks  all  records.  .n*927 
U.    S.    Government    selects    two    yards    for 

concrete    ships     1 n881 

Wartime     demand     for     northwestern     lum- 
ber     n859,    n879 

Shirley,  H.  G.,  on  Maryland  highway  main- 
tenance   cost    curve    *756 

Shovel,  Bucyrus,  railroad  steam,   at  one  dip 

loads  5-ton   trucks    h970 

Sitterly,   H.  A.,   on  hole  punched   off   center 

to   stop  clogging   of   hollow   drill    ...h^971 
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an    hour     ^ h'136 

Shovel,     steam,     moved     on     5 -ton     truck 

(Steadman    Bent)     ■.  .  .  .n»787 

Shovel,     steam,     repaired     by     freight     car 

axle    (J.    W.    Owens)     h677 

Sharpnel    plant,    Paris,    human    problem    in 

R.  K.  Tomlin,  Jr.)     "SI? 

Sisson,    F.   H.,    on   railways    and    waterways    778 
Sitterly,  H.  A.,  on  shanking  drill  steel  with 

home-made   rig    ^ n*732 

Skidmore,    H.    W.,     on    inspection    cost    as 

index  to  contractor's   ability    314 

Slogans   and   their  -use    el53 

Small..   Hon.  J.  H.,    on   obligations  of   local 

interests  in  waterways    124 

Smith,  J.   Waldo,   human  engineer    .  .  .  e797,   834 
Smith,    S.   T..    on   cold   storage   building   for 
apples  at   Winchester    *1175 

Snow — ^Ice— Frost 

Few  frozen  water  mains  at  Camp  Grant .  .  nl033 

Ice  in  clay  soils,  effect  of    t  Stephen  Taber) 
•262 

Pavements  and  frost  action  (W.  M.  Kinney) 

1 1057 

(See   also   *262.   418,   458.    626,    l^lOoS) 

Snow    chutes    in    concrete    bridge    at    Des 
Moines    nl005 

Snow   easily   cleared    from   country  roads.  .    n45 

Snow  rollers  used  in  Laconia  (N.  H.)    (C.  A. 
French)     *100t 

Snow    sheds,     concrete,     of     Union     Pacific 
R.   R.    (W.   R.   Armstrong)     'SO 

Snowsheds,     timber,     of     telescope     sections 
on    So.    Pac.    Rd *44 

Water  expansion  in  ground  cause  of   heav- 
ing in   winter    (C.   D.   Norton) 1*1058 

(See    also    *262,    418,    458,    636,    11057) 
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Academy    of   engineers   proposed e747 

Allied    Publicity    Bureau     1217 

Allied  Publicity  Bureau  of  Cleveland  on  co- 
operation  after   war    nl205 

Amer.   Assn.    Adv.    of    Science   on   condition 

of    road    surface    (J.    Adler) a76 

Amer.    Assn.    of    Engineers    discusses    engi- 
neering  and    the    war nl019 

— Rattler     test     of     shallow     paving     brick 

-     'W.    C.    Perkins) a71 

Amer.    Assn.    of    Engineers    and    the    Engi- 
neering   Council    discuss    pay    of    railroad 

^■ivil   ene-ineers    e440.    465,    1  473 

Amer.  Assn.  of  Engineers  will  publish  serv- 
ice records  of  members nllOl 

Amer.    Assn.    of    Engineers    to    raise    stand- 
ards  of   ethics 453 

American  City  Planning  Inst,   elects  officers 

nll09 
Amer.   Electro-Chemical    Sec.   hears   Conlson 
and     Puller     on     brittleness      of     plated 

springs     n710 

Amer.    Exporters    Assn 795 

Amer.    Highway    Assn.    meeting e641 

Amer.    Inst,    of    Architects    calls    conference 

of     builders nll09 

Amer.     Library     Assn e966 

Amer.      Medical      Assn.      on      professional 

ethics     elieo 

Amer.     Railway    Assn e983 

American  Railway  Eng.   Assn.    ..e890.   923.    931 

— Chicago     811 

— Convention    e390 

— Convention     accepts    recommendations    of 

14    committees    606.   624 


FAge 

1918    railway    maintenatif*    and    improve- 
ments     864.   866 

— Questionnaire     e491 

—  Reports  for   1917    absl   .541 

Amer.   Soc.   Agric.   Engineers  on   land  re«;la- 

mation     119 

Amer.   Society   Civil   Engineers    1  966 

— The  Academy   of   Engineers e747 

—  Constructive  re(4UirementB  for  member- 
ship      e681 

— Democracy    in    management     e539 

— Hydraulic    jump    in    dams    831 

— Natl.    Waterways    Commission     808-808 

— New     constitution     lA.    C.     Humphreys). 
.  N.    P.    Lewis),     (G.    H.    Pegram).    (J.    W. 

Smith)     1424 

(J.   V.  Davis),    (M.  T.  Endioott),    (C.  W. 
Hunt).      (Hunter     McDonald).      <T.     C. 

Noble),    (J.  A.   Ockerson  ) 1    375 

— A.   S.  C.  E.  of  Portland    (Ore.) nl019 

— President-elect  A.  N.  Talbot n*138 

— Proposed  classification  of  engineerini    lit- 
erature         780 

— Proposed  •  constitution      57 

(E.   W.   Sawyer) I   527 

— Report    on   test   of    columns e242.    •250 

Shall   the   A.   S.   C.   E.  defeat  the  revised 
constitution         (Hunter         McDonald). 

(Clemens  Herschel)    1  325 

Amer.  Soc.  of  Heating  and  Ventilating  En- 
gineers        770 

Amer.     Soc.    Mech.    Engineers,     New    York 

Section   meeting    n685.   n686 

Amer.  Soc.  for  Testing  Materials e982 

Amer.   Tel.   and   Tel.   Co e983 

Amer.  Waterworks  A8sn...n685,  e845,   881.  883 

Convention     e889.    n973 

Amer.  Water  Works   (111.)   Assn.  nears  H.  P. 

Matte    on   detection    of    water    waste ....    964 
Amer.   Water  Works   Assn.,   Illinois   Section 
annual  meeting    n839 

American  and  New  England  Water  Works 
Assns.       to       revise       cast       iron       pipe 

specifications e440.  e981,  1015,  1018 

Amer.  Wood  Preservers'  Assn.  on  creosoted 

block   floors    (L.   T.   Ericson ) absl306 

Baltimore    Advertising    Club    hears    R.    W. 

Babson    on    labor    turnover n93.5 

Boston  Soc.  of  Civil  Engineers 648.  n772 

(See  also  599) 
— Gives    instruments    to    band    of    Engineer 

Reserves    n676 

— Hears    Prof.    G.    C.    Whipple     ..ab8t597.   e648 

Cftnadian   Eng.    Soc.   new   journal    1192 

Canadian  Good  Roads  Assn.  Congress n973 

Canadian  Society  of  Ci-vil  Engineers  to  be 
hereafter  Engineering  Institute  of  Can- 
ada      n282.    e340 

—  Discusses    fuel    and    power    situation....    684 

— Hears  Lt.-Col.  R.  W.  Leonard 813 

Centenary  of  first  engineering  society e293 

Charter   to   N.   Y.  Chapter,    Amer.   Assn.   of 

Engineers    nl88 

City  Managers  Assn.  exchanges  information. n672 
Cleveland    associations   initiate   return    loads 

campaign     n887 

Committee  on  Co-operation  a  forum  for  dis- 
cussion        453 

Conn.  Soc.  of  Civil  Engineers  on  safety  en- 
gineering         "23 

Council    of   Engineering   Societies 1  829 

— Co-ordinate    existing    forces     452 

Natl.   Public   Works    (F.   H.   Newell) 806 

Denver  Civic  and  Commercial  Assn.  on  ty- 
phoid mortality    n833 

Employment  activities  of  Boston  Soc.  of 
Civil  Engineers  and  Chicago  Western  Soc. 

of   Engineers    183 

Employment    Bureau,    activities    of    (R.    W. 

Adams )      1273 

Engineers'     Club     of     Phila.     forms     Jumor 

Section      1241 

Engineering   Council    on   labor    n835 

— Seeks   to   unite  branches   of   profession..    551 

(See  also  430) 
Engineers   Soc.   of   Western   Penna.  .  .  .e746.    (84 
Federation  of  local  societies  needed  for  en- 
gineering unity    (C.   E.   Drayer) abst452 

Foreign  Trades  Council  convention,  Cin- 
cinnati      n842 

Highway  Industries   Assn.  ,^„„ 

el95,   n380,  e746,  el025,   1063 

Road  material   rates    nll99 

Highway   Industries  Assn.   on   strengthening 

industry    (S.   M.  Williams)     1   1194 

Highway  Traffic  Assn  hears  S.  M.  Williams. e798 
Ind.   Sanitary  and  Water  Supply  Assn.   con- 

vention    n685,   764,   788 

Iowa  Engineering  Soc 773 

— Hears  J.  H.  Dunlap  on  rules  lor  operating 

small   sewage  works    875 

(See   also   -773) 

— Want   license   law    "   Vqc 

January  activities    '35 

Joint    meeting    of    Idaho    Soc.    of    Engineers 

and   Idaho   Irrigation   Congress    570 

Kansas  Water  Commission  studies  causes  and 

results  of    floods 988 

Local  organizations  should  be  more  care- 
fully    managed     and     governed      (C.     E. 

Draver)      301 

Local   Section  problem    (W.   W.  DeBerard)    1240 

Mass.  Highway  Assn     meeting tHl 

Master  Car  Builders    Assn e98'~ 

Mexico   Society  celeb'^ates   50th   anniversary 

(Emile  Low) 1  47^ 

Minneapolis   Engineers'   Club n928 

Minnesota  Surveyors  and  Engineers'  So- 
ciety  on   taxes nll38 

Mississippi  Waterways  Assn.  St.  Louis  con- 
vention     n9-7 

Nnshville  Engineering  Assn.  lunch  meetings 

useful    4'71 

— Public  work  of   (Hunter  Macdonald)  .  .  ab8t423 
Natl     Acad,    of    Sciences   on    research   work 
(C.    W.    Baker)      1079 
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Natl.   Awn.   of   Manufacturer* 887. 

Natl.   Coal   Assn.    me<-tin«r   in   Phila nlOeS 

Natl.   con?ereiic«-   on    tily   planoinr; n973 

Natl     Crudhe'l    Slorifc    AiMn.     formed n489 

NUl.    Fire    Protection    AMD el027 

(See  alHO   ICT.;.   10.>4) 
— Adopts    specification*    for    woodeti    build- 

in»»    iS? 

— Convention    n976 

Natl.    Lumber    Mamifacturem    AMn ii470 

— Will   show   Amer.   woodH  in  London.  ..  .nl091 

Natl.   War  Labor   Board ««42 

Okla.   Aimn.    for   Prevention   of  Tuberculo«» 

makes  survey  of  f.itie*    nll97 

N.   Eng.  Railroad  Club  bears  J.  E.  Howard 
on    coolintr    and    rolling    Btreaaes    In    rt«el 

rails     812 

New  Eng.  Waterworks  Awn 357 

— Discusses   caet    iron    pipe    gpeciflcations.  .n380 

N    Y.  Health  Board e746.  e847 

N      V.    State     Highway    Depl e«42 

Okla.   Soc.   of    Engin'^rs   a-fk   share  of   Fed- 
eral   Reclamation    Fund n281 

Pittsburgh     engineers     active     in     civic     af- 
fairs     e746    784 

Railroad  Wage  Commission  hears  argument 
on  pay  of  railroad  civil  enttineers 

e440.  465.  1  473 

Retail  Grocers'  Assn ''^'xS 

Russian   Soc.  of   Engineers.  Chicago 1009 

St.   Louis  engineers   a  civic   factor 784 

St.   Louis    Assd.    Engineering   Scietiea   bear 
Prof.  A.  N.  Talbot  on   society   service  to 

members     1101 

St.   Paul's  Civil   Engineers   Soc.   hears  Prof. 

Meyer  on  licensing  laws n730 

— Proposes  minimum  fees  for  engineers.  .  .  .    174 
Seattle    Eng.    Club    cla-ssifies    membership    .    829 
Seattle    will    have    an    engineers'    bmldinir.  -    829 
Soc.    Industrial    Engineers    Chicago    confer- 
ence      n736 

Southern     Pine     Assn.     meetincr n796 

Structural    Engineers    Assn.    of    Illinois    an- 
nual   meeting     n835 

Summit  Soc.  of  Ci\'il  Engineers  organized  n792 
United   Engineering   Society   electa   members 

of  Board nll07 

Utah    Soc.    of    Engineers,    Journal    of.    on 

use    of    models    h*731 

War  Industries  Board el069.  1106 

Waterways   Committee    appointed    n382 

Waterworks    Assns.    should    affiliate 

e845.    881.    883 

— Southeastern   Assn e845.    881.  883 

— Western    Efficiency    Soc.    Chicago    confer- 

CnCG       TlToO 

Western  Soc.  of  Engrineers    .  .  .  .761.   1009.   1013 

— Discuss  snow  removal  with  Chicago  park 
officials     617 

— Hears  George  Weston  on  local  transporta- 
tion    1101 

— Unites  with  others  for  war  work nl200 

— Uses  exhibit   boards nl83 

Why  Minnesota   leads   in   organization    ....    829 

Worcester   A.S.M.E.    hears   M.   L.   Cooke   on 
ethics    for   engineers ell60 

Y.M.C.A.      in      Ohio      construction      camp 
(G.    W.    McAlpin) b93 

Soldiers,    injured,    should    be    reclaimed    for 
industry    nll57 

So.     Dakota     Highway     Dept.     wUl     spend 
8400.000    in    1918     nll4, 

Spalding.    R.    S..    on    improvements    in    Chi- 
cago  water   distribution    •921 

Spelman.    H.    J.,    on    screening    and    loading 
gravel    in    one    operation h*476 

Spiker.   J.  T..  on  Vincennes    (Ind.)    need  of 
new    bridge    n451 

Spillway    constructed    by    two    derricks    and 
traveUng   tower    (L.   G.   Arnold*     h*187 

Splasher  system  cools  artesian  water  supply 
in   Dallas    v;  ;.•  •  •  •  \"^^^ 

Splice    bar    causes    accident    on    C.C.C.    and 
St.  L.   Ry •    ■      449 

Sprinklers    equal    to    construction    in    Kan- 
sas City  fire    (I.  G.   Hoagland) I  1102 

(See  also  *951) 

Standard    Oil    Company     ^,®**^ 

Standardization   in    construction    plants    »T. 
A.    Bra^y)     ■■■  ■      TH 

Standpipe    ,n   Toledo      demolished      (.C      N. 
Schoonmakerl      •174 

State    Health    Dept.    may    well    make    water 
and  sewer  plans   (Mayo  Tolman* 1  48 

Staten  Island    (N.  Y.)    freight  terminal  and 
track  layouts    (F.   E.   Pratt)     1   ^426 

Staten    Island    has    new    ocean    freight    ter- 
minal     '120 

Statistical    study    of    American   cities 8i4 

Statistics  of  ICC.  on  railroad  anhaic e937 

Statutory    regulation.    intelUgent.    <f    engi- 
neering   practice     '        89 

Steam  heating  stations  for  four  army  camps    i  <0 

Steam    shovels    and    niixe-s    puzzle    foreign 
buj-ers     nS41 

Steel  .       ,  ^o- 

Comraercial  use  of.  to  be  restricted n8«. 

Drill   shanked  with  home  made  rig    (H.   A. 

Sitterly )     *»,  f-'j 

Methoti    of    obtaining    priorities nllll 

Steel    from    nickel    copi>er    iron    ore    shows 

high  strength    (Col.  R.  W.  Leonard)    lAl-         ^ 

■iretl    Mansfield)      81- 

Steel   overstrain   and   fatigue    failure    (H.   S. 

Prichard*     *JV,  S 

Taylor.  W.  H„  on  the  situation 1-1< 

Stephens.    T.   V.    on    politics   in   commission 

manager  form   of  city   government 3h8 

Western  Efficiency  Soo.  Chioaco  conference. n. 36 
Stone  crusher,   saddle  sifpporl   for   hose    (L. 

V.  Lauther>    •  •  •  .h*630 

Stirrups,     spacing    of.     for    beams     (R.    "•     ^, 

Young    •  •  - 1182 

Store     door     deliveries    relief     for     terminal 

congestion     ela4 


'.  illustrated:  1.  letters;  e,  editorials;  h,  hints;  n,  news  notes;  a,  abstracts. 
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„in«R      Onfl  between  Denmark  and  Sweden  Proi-o-" 
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Submarine   Boat  Corp.,   Newark 
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g&^f  N:''^^tr^st'Vflnisw":^9i 

Sumv^n.'j  T.  on  belting  flap  vs.  automatic^ ^^^.^ 
-l-rms^for^ooT.cr'fJUamicl-  footingB:  .h^gTl 
:^rii"fiJSsh^^a^nrio''w°"cost-  oV,<K.ncrete  ^^^ 

_la"f  with  •  detchabie  hea^s  •  .  .  .  ^:^'^^^ 
Supplee.  Norman,  on  dynamite  vs.  Pi^^i^'^^oje 
SaS'pr°^cis7o^-s  ^Tt^^c?n%eteshipV.-.elOi:  -105 

Su^/^g    methods,    angles    to    the    nght  ^^^ 


Timekeeper     must     have     go-out-ana-8et-it^^_^^ 

To'ensfeldi,'  K.:  -on  'disk   supports    for    large 
gate  valves  under  pressure .  .  .  ...  .  ■■-■    ''"^ 

—Remodeling    boiler    plant    of     St.     Louis^^^^ 
water  works 

Im^r^Vo^i  bundel-s  close  to  front  in  France^g^g 
American"  road  building  '  in'  France  war  ^^^ 
Ame^  railway'  'yard's'  '  and'  "t'erminais  in  ^^^ 
CoSnation  '  of  '  air  'and  '  ground  "  maps    in/^^^ 

France      , n4  /8 

First  real  taste  of   war    .  .  .  ■  •  •  ■  •  i   A";  "  „„ 
Hard   travel   in  France  because  of   <*erman^^^g 

Job^'^'of   the'  railway  'regimeiit 'i'n  'France.  .  *707 


Subway  contract  t'angle  'and  the  gold  dollar  e59.^  , 
Ventilation  of  highway  tunnels  (C.  V.  HM)  i 
Wa^ef  ttLfs  fatla  Mar'iL  Lake  tumiel  Uning.^^^ 
TurneK'  f'.  'e:.  '  on "  spalii'ng  'of ' reinforced  ^^^ 
Tt^°n"er^  ^':.r^^.«Nermin'al'pi'ers  in,^^^ 
Tu?nUbJe^  sk^es  -tim-e  'f'or'  motbr  trucks  m^^^^ 
Ty^»^fe^TS.rtaiity- rates'  for  ■  i9i7.  .n833 

i;S*'a^'-"^'uit'o  -control'  ' en.ineerii^ ^^^^ 
Unde°rS?er's  laboratories 'test  'columns  for^^^^ 
Un^tlicat  Sices    I'o'wer    standing  'of    all^^^ 
engineers    


Hal^  ^p4^^,sur^yV  (X;  d:  Bua^^     ^33      i°,,,  raUways^  on _  British  _fron.  •  ■  V^,j^,o 


^^^vevl^'prane^-Ubir  in' field    for    drainage 

wofk     <L     H.    Williams)      ..,..•  ;••.••    ^^^ 
Sweeny.    D     J-    on    standardization    of    city  ^^^ 

Sw'^S'svtb'n^ine' Excavations  'with  scow^^^^ 

Swtmmi^gTooi:  c'o'ncrete;  circular,'  outdoor, 
in  Mass.    (C.  E.  Bliss)    


Light'raiiways'to'se'rVe    Amer.    troops    at^^^^ 

front     .....•■••. ..n*933 

Lyons  industrial   fair ^^q^ 

Message  from  France.  ...  .  .  •  •  •  .  .-ji^yays'.  .n738 

Motor    trucks    to    replace    hght    ''aiways^^^g^ 

Paris    under    bombardment    .gj^g 

?r^oublef  of  a'tec'hmcal  w'ar'cor'reepond'^nt:  '.  333 
US  engineers  visit  to  French  quarries  .  .  421 
Water  suOTly  at  front  in  Ftance.  .  .   e889,     892 
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^ai^oad  engineers  again  prove  f^si^^' ^^q^ 

AnofliersS  engineer  regiment'  io  'be  or-^^33 

Army'cl^P  'health  'and'  ^aniUtion.  .^^  ■  .  .  •;     |2 
Army  hospitals  protected  agamst  fires 

(See  also  el027l0.i-.)  heating 

Camp     Funston     has     60     steam     "^^    ^770 


Tacoma  has  high  chimney  for  smelter  gases  ^.^^^     i.;.;,^;- snnpr'str'ucture  de- 

tr     F     Fowler) "^J^      Track  tests  shown  better  supersiruciuic  "<:^ 

(C.  _E     *owier, .^^    „.„„pnt,B    on    irre-      '^'^^^n^g  better   foundation    e59^ 

(See  also  pages  492,  617) 


™  ^mlc^:  needed  at  once.  .  .  •  .el03      ,,^^,  "  bi^i^ion  ' not  'headed   by   civU-^^^^ 


Cai^to^nml^?  fo^k"=!.„?r   -''^*^'   '=.°^*^.  .^"' 
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Tait     W     S..    on    computing    moments    on  ^irr^e; 
nilarly    spaced  ___panells_.  ^^._^.^...^.^^.^.^.^-  •  ..^gj 


brilliant 


TrSn°L^gtnlfused'i'n  'Kansas  n773 

^^^^eerbrA^rSpoSt^na?i^o1iafUfs;%887 
To^Sn^K  G     on  hydraulic  device  to  handle 
sand  at  So.  Amer.  mine ^  ^^^^ 

Traffic   and   Transportation  ,^^^ 

8fe"veTanA"A^t^'^ghwTmot'or'  truck  trafflc^^^^ 

ConSon 'between  iocaj  'trkisportation  and^^^^ 
labor    housing  


CoSf^ssio'ns^lSf  ^cKcai  '  and  '  m'e'chanical^^^^ 


Co^\a/<^s-=or^aSL'ns  'used'  'to  adva.^^^^^ 
EnSr^oEs^or 'i'nfanir'y  regiments'.  .  .  .e982 
Inlinfers'  regiments  being  organized      ...  •    no  J 

Few  new  engmeer  commissions   . j^gg 

Fireproof  base  hospitals,  why  not  •  •  •:  •  ■    g 
Firsr  replacement    regiment     of    engineers ^^^^ 

Foi^  progi-ess  'reports' to  •Construction  Divi-^ggg 

sion  each  y^ek   ....••  ...j- ■ -^^     nrac- 
Gallery  target  range  for  service  ii"c  ^^^g 
►892 


-Iteeiroof  trusses  used  as  elastic  arches ./ 
i^fbot!  ^of  A.  N..  on  service  of  societies^^^^ 
Tanks,""  mhofl,  operation  '  of  '  summarized  ^^^ 
Tanks  mov™c?dss-  'lake  '  'o'n  '  'scow'  '  '(E.^^^^ 
Ta?|er"r^a^gi:^nderground:  'ior  'rifle  prac-.^^^ 
rr^tt   t^  Seslt\^"^n^'ty"an'd"raiiway^^3^ 

Ta|lo?^"H^  W.,'  oil'  distinctive  characteristics 

of  institulional  sewerage.  .  •  .  •  .  •■.■••  '■■1017 
T^vlor    W    H..  on  the  steel  situation.  .  .  .j^i^  labor     housing "A^iVr.!  p243  '■'";     .....  ...  v^"  "anirtipr      e»»y,  'o»^ 

FaKuest^on   for   highway   engineers    .  .  .  .e983 
First    motor    truck    convoy     ■  ■■■^ „„-, 

rV^^?or"e^xte°si  wUl  ^s  ^e^Tbor  '  .' .' .'  .'nfli4 
fSTeVTloSf  o7"highway    transpor-^^^^ 

Stlrt' motor'  iruck  'transportaUbn   stud^es^.  .  ^^^^ 

Traffic'  'and  '  kto'r'ake'  'service'  'e'stablished    by 
Quartermaster  General    .  .  .....  ■■■-^-    " 

149,   (G.  A.  Strand)   1  91.    (A.  M.  Strong) 
liar;       (V.      Tj.     Jones)     1630,      (W.     .^^ew 


TeSrc.  '1.:  on^^r^lUlures  of  wooden 
TeS^fel^^Se^o?  ^°a^rjy^' curves" (R.    T..^^^^ 
Brown    


^.lu^Torts    and    terminals    to    be    co-ordi- 
nated     ....  ^^^^^^-  -^^^^^^ '  gtore  d<ior  de- 


B,    K.  Tomlin.  Jr.) 
—  -dof 

Military  camps .  remarkable  typhoid  record  _«748 


Me^c^a:fcara=/'ciiBe  t^  fron^  in  France 

t^r.   ,-r.arl    bmlding     (R.    K^.    J-Omiin.    •''•'       „„4.o 


for  road  building    ( 


n929 


ongestion  reliei   inrougu   nvv/»«i .el 54 

-Mobife  enlarging- harW'fadUties.^^.'.'j."   920 
—Terminal    for   produce,    Los    Angeles    ^^-.j^g.y 
A.   Waterbury)     

Caf.*  Board  of  Health  urges  laboratories  at^^^^ 
ConSTn^sIa  'water."  San' Francisco  'harbor^.^^ 

H.    E.    Squire)     

EcSic^'?oad*ng  tests  result  contrary  to^^^^ 
Fir^e'aS  loadte^s  of  columns  show '  dis-^^^^ 
High*co"oUng-  and  'ro'lling'  stresses'  "in  steel  ^^^ 
Highway"  oflicikis"  committ^'  'report  "o"n  tests  ^^^ 

and    investigations 

Join'tf  <^men;,'i'ad1nd^metalium,  for  cast 
''°i?on    vZes     (Frederic    Bass    and    3.^^^-^^^^ 
Miimi'^Conservancy  "tests  on"  earth  ^l^^^^ges-^^^g 

Pi-Sal  "tests  for  -concrete,  and  '^^^^^J^X ^""^ 
T>„^„i>iT,o-  fcQt    for   strength  01  sieei   '■"'        .355 


convoy   (G.  H.  Biles)  ._._.__;^..  •••••;;....    .40 


San  Juan   {f.  «■■)   camy  «<.—   — ^^^   - ^qqq 

Smin'  warehouses  '  built'  'with"  "  speed    and^^^^ 
StlelTe^^b  helmets  Vet 'iiiiicbi-ng  test   (H-.^^^ 


Punching  test   for   s^ength 

rail  depression   and  stress    

(See   also   205.   e592)  .^^   ,.^q^ 

San  Francisco  first  concrete  ship.  .  .^61"^;.   •'"'' 
sfag   makes   light   strong    concrete    (Cmcin  ^^^^ 

StrTngtr^stror  -flWrne-welded  '  joints  ^  in     ^^ 


borough)    1630.      ^„     .     H^^^^tad)         .1184  To^bg^i'p^S  Di^sion 'cofirdinat'es' air  and 

K«g|nr^ac^l^ne^  u^eT^in^"^^^^^^^^    by^^^  l^^T^I^&n^s^  •.^.e981 

Waterworks  Dept..^^^...^—--.j^42  \^^^^^y     staffs    on    mihtary    basis     IJ.     i^     ,3^ 

?^l^^llenn\rt%Tou^n^dUped   by   back-^^^^  wa^er^OOO'engineers   for  '  active '^service  ^^^^ 

"^"^■■^ — ^—  -  -  War^ouse;^ai;^ng;^|^|^^^ 

Water  conservation  m  camp  and^cuy  .^.^.^^    ,^^^ 
Water'  Vo'n^umption'ln^' army     and    ^ard,^^^ 

Wa?ers^PPirs^-ifi-tio=-^-  c^aUomnents     ^^ 
(D.  H.  Maury)    

gurlku"*'"or§\rn*lards    co-operating    in    re-^^^^ 

.6983 


Trenton  Falls' ■power"  house  concreted  in  win- 
ter by  use  of  timber  sheathing.  .  .  .  •  •  -.blll^S 
Trestles^     temporary,     stiffened     by     twisted^^^ 

Trrpp,^  R.'M.:  on"  "shipyards'  bf"ckn^-aii  Pa^-^^^ 
ciflc  Coast    . 

Fl™f  Corp.    moves   quickly,  by    trucks    from 
Washington  to  Philadelphia.  .  .  .  .  .  •  .  •  •    n^i*-* 

Trucks    Sy.  with  shop  tiaveler  details  in^^^^ 


^f^J'p  also  e-10"''"0,"ii66,*  1073)     ■ 
Trucks  hlul  trailers  to  derrick  for  dumping,  ^^ 

Tr^Pk\t  right"  kngl"e"s"8t"arts  hekvier  loads  hl069 
Trucks,  uset  changed  to  standard  gage  by  .^^^ 
So.  Cal.  Edi.  Co 


T^^^'^fi  llato?..  Fed.^Bu.-  of  ^Housing  ^col-^^^^ 
Del>r^of^KfS^oo»;^U  fuppf  ^o^^^^^^ 
Emergericy  "Fleet  corporation    •    I^q^O 


Tunnels                                 .                              .  .  .n*972 
Brooklyn    subway    cave-iu  •  •  •  •  .  .  ■  ■  •       gg^ 

BSessir^rnuS  '^^rrz^^rs  to^^^ 

Hilh''n"lssurT'in°fonstruction".  ".  ".  '.  '.  '.  '..'.  ■..■.■  "952 
lu^d'^sonuv^r'bndge  and  tunnel  commission^^^^ 


TelVt^dS^f  mcls^quiTo  ^r^ve^ntive  work  along,^^^ 
Teias'^'flles  "field  " sur"v"eys "  of  "  water  supplies  ^^^ 
Teias  Unit''t''e*suVo"rous"l"av'a  foV  concrete"  >402 
^Ste^tr^bh>f:^^rSS^b&^36o 

—-Gypsum,   long-span,   precast   tile 

Timber  „„.„-„    inm'hpr         n859 

Sltith^  Corm^-'C/aks^Trer "  cutting^^^^ 

'^""■'^     V  illustrated:  1.  letters;  e.  editorials:  h. 


organized 

udson    Ri-( 

Mt".  "Royal  line"ib"y  "use"  oi  pneumaiic- mixer  pederar'Railway  Ad-STnTstratibn  attitude^to-^^g^ 

train   (F.  C.  K.  Stuart)  .  ...  •  ■ -^  ■  •  ■  •  •  j,-  ^^^.^  patents    ...  ..-.^  •  V  week""  'drive.  ,nl023 

Multiple    air    chamber    shield    for     ^J.    ^-.j.^^      -p^^i  Administration     Coal   ween 

O'Rourke) 
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Geological  survey  on  increased  clay  produc- 
tion  in   1917    n876 

Industrial  housing'  and  city  planning  (April 
Review)     1193 

Interstate  Commerce  Commission  to  ap- 
praise   carriers    elll5 

Public  Health  Service  calls  for  engrinecrs  to 
fight    mosquitos nr>4'J.   58*3 

Reclamation  Service  finds  flow  conditions  in 
irrigation   flumes  unstable    '38 

— Orlaiid  irrigation  projects  62  per  cent 
settled     '956 

U.  S.  Shipyards  huge  problem  in  plant  lay- 
out        '12 

War  Department 

Complaint  of  applications  unheeded    (G.  H. 

Palmes)      1377 

(See  also  1  577) 

Cost  plus  sliding  scale  fee  best  basis  for 
war  contracts,  committee  decides    550 

Directors  appointed  for  industrial  zones.  .nlll2 

Skilled  drafted  men  to  return  to  war 
industries      nll08 

War  Industries  Board  suggests  voluntary  or- 
ganization for  listing  war  work  possibil- 
ities     •1127,  1158 

V.    S.    Government 

Administration  must  undertake  campaign  of 

railroad    construction    e49? 

Airplane  production  and  Gutzon  Borgrlum ,  ,  e937 
Another    reason     for    municipal     war    pro- 
grams     , e390 

Buy  all  the  liberty  bonds  you  can  carry.  .  .  .e799 
Potash    lands    to    be    prospected     for    and 

leased    n820 

— California  potash  lands  opened n920 

Cement  prices  fixed  for  government  needs.  .n978 
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Engineering  News  was  founded  in  187 if  by  George  H. 
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The  War 

WHAT  of  the  war?  What  shall  we  say  of  this 
greatest  of  conflicts  and  of  our  part  therein  at  this 
beginning  of  1918? 

We  are  airing  our  inefficiencies  before  Congress. 
We  find  delay  in  various  departments,  inefficiency  in 
many  directions.  There  is  reason  for  believing  that 
profiteering  has  not  stopped.  In  fact,  we  have  the  word 
of  the  President,  so  recently  as  his  Buffalo  labor  speech, 
that  profiteering  continues. 

Moreover,  the  news  from  Washington  does  not  tell 
the  full  story  of  our  troubles.  It  does  not  disclose  the 
serious  industrial  situation,  the  labor  ferment,  more 
or  less  quiescent  since  the  American  Federation  of 
Labor  met  at  Buffalo,  but  ready  to  burst  forth  at  any 
minute  and  precipitate  the  most  serious  industrial  dis- 
turbance we  have  ever  known. 

On  the  other  side  of  the  water,  where  the  issue  of 
blood  is  actually  joined,  the  picture  is  quite  as  dark. 
Within  the  year  Russia  has  been  lost  to  the  Entente 
cause,  and  Italy  has  had  a  serious  setback. 

The  situation,  looked  at  from  these  angles,  is  very 
black.  But  there  are  relieving  aspects ;  there  are  reasons 
for  optimism. 

On  the  battle  lines  there  is  comfort  in  the  ever- 
increasing  strength  of  the  Entente  Allies  on  the 
Western  front,  where  as  the  world  knows,  will  rest 
the  decision  of  the  war.  Again,  Germany  is  slowly, 
but  surely,  crumbling.  Internal  dissensions  are  rife. 
There  is  a  serious  shortage  of  man  power  and  mate- 
rial. Russia  will  not  be  of  much  help,  for  even  the 
best  of  German  organizing  ability  cannot  pull  order 


out  of  thrt  hotbed  of  anarchy  and  revolution.  While 
Russia  is  lost  to  the  Allied  cause,  the  gain  to  Germany 
is  decidedly  questionable. 

As  to  the  labor  problem,  there  is  discussion  else- 
where in  these  columns.  One  thought  is  in  order  here: 
Was  the  taking  over  of  the  railroaas  by  the  President 
prompted  chiefly  by  the  hope  of  securing  greater  trans- 
portation efficiency,  or  by  the  probability  of  an  easier 
handling  of  the  labor  situation?  Interesting  as  that 
question  is,  it  has  not  been  and  is  not  likely  to  be 
answered.  Those  who  have  faith  in  the  ability  of 
the  railroad  officials  of  the  country  to  operate  their 
properties  efficiently  will  incline  to  the  belief  that  the 
taking  of  the  roads  was  largely  due  to  the  impending 
labor  difficulty.  Insofar  as  the  labor  problem  may  be 
more  effectively  handled  under  Government  control, 
the  raih-oad  solution  proposed  by  the  President  may 
help  materially  in  a  solution  of  the  general  problem  of 
industrial  unrest. 

Coming  now  to  the  situation  in  Washington,  we  must 
admit  freely  not  only  the  inefficiencies  which  obtain 
there,  but  also  the  value  attached  to  airing  them  in 
the  congressional  hearings.  Nevertheless,  vve  should 
not  forget  the  good  things  done  at  the  capital  since 
the  beginning  of  the  war.  A  reading  of  the  article  in 
this  issue  on  the  work  of  the  General  Engineer  Depot 
indicates  to  some  extent  the  problems  that  lay  before 
the  various  executive  departments  and  the  committees 
of  the  Council  of  National  Defense.  The  story  of  the 
cantonments  has  been  well  told  in  these  pages,  the 
increased  efficiency  in  freight  transportation  is  well 
known,  while  the  daily  press  has  commented  upon  the 
achievement  of  the  Liberty  Motor.  Despite  the  ship- 
building controversies  we  are  building  ships,  and  after 
the  stress  and  strife  matters  appear  now  to  be  shaping 
themselves  so  that  the  b'*?  program  will  surely  be  put 
through.  In  general,  we  are  displaying  in  our  attack 
on  the  war-organization  problems  at  Washington  the 
same  freedom,  the  same  originality,  the  same  drive  tha^ 
has  characterized  the  development  of  American  indus- 
trial entei-prises. 

We  are  certain  to  show  the  same  characteristics  in 
our  organization  work  in  France.  Our  plans  for  un- 
loading ships  in  France  provide  roughly  for  three  and 
a  half  times  the  speed  of  unloading  which  is  customarj- 
at  the  British  ports,  while  our  operating  plans  for  the 
terminals  and  railroad  lines  insure  a  much  greater  effec- 
tiveness than  is  found  on  the  English  and  French  lines. 

The  French  nave  done  remarkably  well  with  their 
macadam  road  system.  Nevertheless,  the  maintenance 
price  in  man  power  has  been  enormous,  while  even 
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today  the  stone  for  those  roads  is  crushed  by  hand. 
Such  time-honored  methods  will  be  thrown  into  the 
discard  when  our  forces  in  France  are  ortranized,  and 
types  of  road  may  be  expected  which  will  require  rela- 
tively little  man  power  to  maintain  them  for  the  heavy 
trattic  they  must  carry. 

Bearing  in  mind  these  comparisons  and  recalling  that 
despite  their  methods  of  operation  the  French  and  the 
English  have  been  able  to  hold  the  Germans  in  check 
for  three  years,  nay,  have  forced  them  back,  what  can 
we  not  expect  when  the  full  force  of  America's  resources 
in  men,  brains  and  material  are  brought  into  the 
conflict  ? 

We  may  stumble  aud  we  may  halt,  but  the  end  result 
is  not  in  doubt.  Our  organizing  genius,  our  ability  to 
find  new  solutions  for  old  problems,  our  free  and  original 
method  of  attacking  any  difficulty  are  recognized  the 
world  over — even  in  Germany,  with  its  much  vaunted 
scientific  ability  and  efficiency.  We  may  waste  on  the 
details,  but  in  the  large  we  get  results.  Our  power  has 
never  been  successfully  challenged  when  initiative  and 
the  ability  to  develop  new  machines  and  get  results 
were  in  question.  This  is  essentially  a  mighty  business 
of  getting  results.  We  shall  succeed  there  as  we  have 
elsewhere. 

There  is  every  reason  for  optimism.  The  game  is 
noiv  of  our  playing.  The  enterpi-ise  has  already  begun 
to  turn  in  our  direction,  and  though  the  way  may  be 
long  and  hard,  we  slmll  win.  Of  tliat  there  can  be  no 
doubt. 

Public  Utilities  May 

Not  Pick  and  Choose 

WATER  companies  and  other  public  utilities  should 
join  the  gas  companies  in  noting  the  decision  of 
the  United  States  Supreme  Court  that  gas  mains  must 
be  extended  to  outlying  communities,  regardless  of 
profit,  on  order  of  a  state  utility  commission.  The  court 
upheld  the  New  York  Court  of  Appeals  in  sustaining 
the  Public  Service  Commission  of  the  Second  District  in 
the  opinion  that  the  Queens  Gas  Co.  could  not  "pick  and 
choose"  between  profitable  and  unprofitable  areas,  but 
must  extend  its  services  when  the  evidence  convinces  the 
commission  that  the  public  interest  demands  it. 

Army  Camp  Health 
and  Sanitation 

ANYONE  who  is  disquieted  by  reports  of  high  mor- 
tality in  arniy  camps  should  remember  that  the 
sudden  concentration  of  men  from  all  parts  of  the  coun- 
try and  walks  of  life  inevitably  quickens  the  spread  of 
such  diseases  as  measles  and  scarlet  fever  and  that  these 
in  turn  give  rise  to  other  forms  of  sickness.  Pneu- 
monia, it  should  be  borne  in  mind,  is  now  prevalent  in 
civil  as  well  as  army  circles.  It  is  a  subject  for  con- 
gratulation that  typhoid  fever,  which  caused  such  rav- 
ages in  the  Spanish-American  and  Boer  wars,  is  now 
conspicuous  by  its  absence.  At  last  the  medical  and 
engineering  professions  have  vanquished  this  scourge. 
In  the  present  emergency  the  engineer  has  been  given  a 
rare  opportunity  for  service  which  he  has  embraced  with 
eminent  success  both  as  to  speed  and  quality.  The  wise 
care  he  has  bestowed  on  various  engineering  problems  is 


illustrated  by  the  camp  water-supply  specifications  ex- 
hibited on  p.  33  of  this  issue  in  an  article  by  Dabney 
H.  Maury. 


Full  Publicity  for  the  War's 
Engineering  Developments 

ALTHOUGH  engineering  science  has  for  three  years 
and  more  filled  the  chief  role  in  the  European 
struggle,  practically  nothing  of  the  professional  devel- 
opments and  achievement  of  the  war  has  appeared  in 
the  foreign  technical  journals,  and  a  negligible  amount 
of  information  has  filtered  through  the  Allied  censor- 
ship to  this  side  of  the  water.  Just  as  the  engineering 
skill  of  peace  can  be  used  to  shorten  war,  so  also  can 
engineering  progress  made  under  the  strain  of  military 
necessity  be  turned  to  the  uses  of  peace.  Should  delay 
in  the  recording  of  these  achievements  result  in  our 
losing  them  through  the  death  of  the  men  responsible 
or  through  restricting  the  knowledge  of  them  to  the 
few  concerned,  we  would  not  be  able  to  realize  the 
benefits  of  this  tremendous  stimulus  that  we  may 
rightly  expect  as  partial  compensation  for  the  heavy 
sacrifices  that  we  must  make. 

Therefore,  the  engineering  profession  of  this  country 
and  the  public  at  large  owe  a  debt  to  the  Administra- 
tion for  its  open  policy  regarding  the  pubUcation  of 
technical  information  about  the  war.  About  the  lessons 
learned  in  the  development  of  the  great  European 
cantonments  the  engineering  profession  at  large  knows 
nothing;  about  our  own  cantonments  it  has  already  been 
told  almost  everything  of  interest.  Nothing  has  been 
published  about  the  tremendous  stimulus  to  shipyard 
and  ship  construction  in  the  British  Isles.  In  this 
issue  is  a  comprehensive  outline  of  what  America  is 
doing  at  her  three  largest  plants.  Much  information 
has  been  given  about  the  engineering  side  of  war  pro- 
duction, of  transportation,  of  the  organizations  which 
are  purchasing  and  supplying  equipment,  and  more  is 
coming  as  fast  as  the  military  situation  will  permit 
of  its  publication.  A  special  representative  of  this 
journal,  Robert  K.  Tomlin,  Jr.,  has  gone  abroad  with 
carte  blanche  from  every  authority  and  department  in 
our  war  machine  to  secure  engineering  information 
about  our  participation  in  the  war  though  subject  to 
the  vise  of  the  French  censorship.  In  fact,  it  has  been 
said  by  men  in  high  position  at  Washington  that  Mr. 
Tomlin  has  gone  abroad  with  the  most  authoritative 
credentials  given  any  citizen  since  the  war  began. 
~Nor  must  it  be  understood  that  for  this  willingness  to 
give  the  profession  anything  that  can  be  published  with- 
out prejudice  to  the  operation  of  our  armed  forces  we 
are  indebted  entirely  to  the  civil  government  and  to 
the  civilian  engineers  who  have  been  called  into  the 
service  of  the  country.  The  line  officers  of  the  force 
that  constituted  our  old  regular  army  and  navy — gen- 
erals, admirals,  bureau  chiefs  and  department  heads — 
have  without  exception  given  assistance  of  the  greatest 
value  whenever  it  has  been  requested. 

In  this  issue,  which  contains  so  much  on  the  engi- 
neering conduct  of  the  war,  the  Engineering  News- 
Record  wishes  to  make  special  commendation  of  the 
Government's  policy  and  to  record  the  indebtedness 
which  engineers  and  contractors  have  thereby  incurred. 
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The  First  Motor  Truck  Convoy 

ANNOUNCEMENT  has  been  made  of  the  arrival 
in  Baltimore  of  29  of  the  30  army  trucks  which 
left  Detroit  three  weeks  ago,  destined  for  use  by  the 
military  forces  in  France.  Faced  with  the  possibility 
of  delay  on  account  of  the  congestion  of  terminals  and 
railroads,  the  daring  adventure  of  bringing  these 
heavy  machines  over  the  Alleghenies  and  the  Blue 
Ridge  Mountains  was  tried  in  full  faith  that  the  skill 
of  American  designers  and  artisans,  and  the  perfection 
of  American  methods  and  materials  would  make  suc- 
cess possible  in  the  face  of  even  the  most  severe  con- 
ditions. For  several  sections  of  the  route  followed 
were  in  no  sense  improved  highways  and  the  certainty 
that  storms,  even  blizzards,  might  be  encountered  gave 
to  the  attempt  an  aspect  of  rashness. 

The  expected  extremes  were  met  and  overcome.  Not 
entirely  is  this  to  the  credit  of  the  designers,  builders 
and  drivers  of  the  trucks.  Essential  to  the  happy  finish 
of  the  journey  was  the  aid  rendered  by  W.  D.  Uhler, 
chief  engineer  of  the  'Pennsylvania  State  Highway 
Department,  who  kept  every  foot  of  the  route  through 
his  state  cleared  of  snow  and  open  to  the  easy  passage 
of  the  convoy.  Through  cooperation  that  speaks  well 
of  the  coordination  which  has  been  established,  the 
various  local  officials  bent  every  effort  to  the  work 
which  was  so  vital  and  may  prove  so  necessary  if  we 
are  to  keep  munitions  moving  eastward  toward  our 
boys  "over  there,"  This  convoy  is  the  forerunner  of 
many  others.  The  trucks  will  not  only  not  be  a  burden 
to  our  congested  railways,  but  will  carry  cargo  and 
afford  opportunity  for  training  the  motor  transport 
crews  for  the  work  that  lies  before  them  in  France 


New  Shipyards  a  Triumph  of 
the  Civil  Engineer 

SOME  stories  are  coming  across  the  Atlantic  inti- 
mating a  degree  of  doubt  among  the  experts  as  to 
the  permanence  of  the  standardized  fabricated  steel 
ship  for  peace-time  ocean  carriage.  Whether  this  be 
sound  judgment  or  merely  typical  British  conserva- 
tism, it  can  have  little  effect  on  shipbuilding  conditions 
in  this  country.  The  government  here  is  committed 
to  the  purchase  of  hundreds  of  such  ships  and  millions 
of  dollars  have  already  been  invested  in  the  plants 
for  their  construction.  For  some  time,  then,  the  fabri- 
cated ship  will  be  a  product  of  American  shipyards  and 
the  intimate  concern  of  many  engineers  and  contract- 
ors who  hitherto  have  not  been  interested  in  ship- 
building in  any  of  its  phases,  but  who  are  responsible 
for  the  initial  success  of  the  fabricated  ship  produc- 
tion, that  is  for  the  construction  of  the  plant  and  for 
the  fabrication  of  the  ship  steel. 

The  detail  manufacture  of  the  fabricated  ship— that 
is  the  problem  of  adapting  ordinary  structural  ship 
and  erection  methods  to  the  novel  necessities  of  a  ship's 
hull — has  not  as  yet  been  worked  out  to  the  poin*^ 
where  published  descriptions  are  possible  or  desirable. 
It  reduces  in  effect  to  establishing  a  minimum  of  sizes 
and  shapes  and  a  simplification  of  detail  adapted  to 
manufacture  in  the  minor  structural  shops  throughout 
the  country,  and  to  erection  by  structural  workers  on 


the  ways.  But  the  layout  of  the  yards  from  which 
these  ships  will  be  turned  forth  is  a  completed  thin^- 
in  some  of  the  new  and  big  plants  where  govemmeni 
ships  are  to  be  built.  Becau.se  they  are  the  largest 
of  the  new  shipyards  and  becau.se  the  different  .solu- 
tions of  practically  the  same  problem  have  comparative 
intere.st,  the  plant  layout  of  the  three  government  .sub- 
sidized yards  for  fabricated  ships  are  given  in  thi.s 
issue,  the  first  definite  description  of  one  of  the  larg- 
est of  the  new  fields  into  which  the  war  has  thrust  the 
civil  engineer  and  contractor. 

Under  crdinar>-  methods  of  construction  building 
ships  is  a  tremendous  job.  Every  ship  is  different, 
and  the  whole  ship  has  to  be  fabricated  at  the  place  of 
erection.  This  is  .slow  work.  One  ship  occupies  a  set 
of  ways  for  a  very  considerable  length  of  time.  The 
erection  is  held  back  and  the  ways  occupied  while 
fabrication  of  every  part  is  passing  through  the  imme- 
diately adjoining  mill.  Even  the  largest  shipyards  can 
not  take  care  of  more  than  a  dozen  ways.  It  is  hope- 
less to  expect  quantity  production. 

In  the  crisis  the  country  needed  ships  and  needed 
them  quick,  so  the  infant  idea  of  the  fabricated  and 
standardized  ship  was  b.-ought  tc  the  rescue.  Under 
this  method  ships  are  turned  out  faster,  because  it  is 
possible  to  get  material  to  the  ways  as  fast  as  that 
material  can  be  erected.  At  Philadelphia,  we  have 
fifty  shipways,  and  at  Newark,  twenty-eight  ways,  a 
quite  unprecedented  number  for  any  one  plant  and  a 
concentration  impossible  under  a  method  of  fabrica- 
tion requiring  shops  for  complete  production  at  the 
site  itself. 

The  problem  then  of  the  fabricated  shipyard  is  one 
of  quantity  production,  of  rapid  assembling  of  stand- 
ard parts.  It  is  the  Ford  automobile  on  a  tremendous 
scale.  And  the  laying  down  of  the  plants  where  this 
can  be  done  has  devolved  on  civil-engineering  organiza- 
tions. What  they  had  to  do  is  set  forth  in  detail  for 
each  of  the  government  yards.  It  is  worth  while  for 
the  engineer  reader  to  compare  the  solutions  and  to 
note  the  similarities  due  to  basic  conditions  and  the 
divergencies  due  to  location  and  size.  He  will  see, 
for  instance,  that  each  plant  has  its  large  storage  and 
classification  yards  with  shipways  readily  accessible, 
its  interposed  shops  for  such  local  fabrication  as  is 
necessary  and  adjacent  readily  reached  fitting-out 
berths  for  the  completion  of  the  launched  ships.  In 
general,  these  are  the  same,  but  the  size  and  equipment 
of  the  shops  differ  with  the  percentage  of  local  fabri- 
cation required  by  the  ship  design,  and  the  control  of 
the  shipways,  whether  by  crane  runways,  alternate- 
way  boom  derricks  or  successive-way  tower  derricks, 
is  varied  to  the  idea  of  the  designer. 

Furthermore,  the  reader  would  do  well  to  note  the 
scale  of  the  layout  drawings  so  that  he  may  realize 
what  the  construction  of  one  of  these  plants  means 
and  appreciate  the  labor  required  to  transform  such 
an  area  from  the  barren  waste  of  early  September  to 
the  active  construction  job  of  January — to  the  work- 
ing shipyard  with  its  ship  a  week  by  the  anniversary 
of  our  entrance  into  the  war.  American  engineers 
have  in  the  past  few  months  become  so  used  to  con- 
struction jobs  where  ten  thousand  men  work  side  by 
side  that  they  have  lost  the  early  thrill  of  wonder  and 
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admiration,  but  he  would  indeed  be  hardened  who 
could  today  walk  over  the  many  acres  of  any  of  these 
new  yards  where  the  future  freighters  are  soon  to  be 
laid  down  without  a  rising  pride  in  his  profession  and 
in  his  fellow  engineers  who  are  putting  through  such 
a  work  in  such  titanic  style. 


Making  Existing  Facilities  Do  the  Work — 
The  Railroads'  Problem 

WHILE  millions  of  dollars  have  been  going  into 
shipyards,  ships,  cantonments  and  Government 
warehouses  to  take  aire  of  the  abnormal  needs  of  the 
war.  the  railroads  have  been  confronted  with  the  very 
different  but  not  simpler  problem  of  moving  the  ab- 
normal traffic  created  by  these  expenditures  with  exist- 
ing facilities — hampered  besides  by  priority  orders,  the 
shortage  of  labor  and  the  difficulty  of  getting  supplies 
for  ordinary  maintenance.  To  the  unthinking  the  re- 
cent taking  over  of  the  railroads  by  the  Government 
will  seem  evidence  that  the  railroads  have  failed  in  this 
emergency.  This  is  hardly  the  case.  A  far  larger 
volume  of  traffic  has  been  moved  in  the  past  year  than 
ever  before.  There  were  obstacles  that  the  railroad 
managers  neither  made  nor  were  permitted  to  remove; 
it  is  the  Government's  power  to  remove  these  obstacles 
that  offers  the  greatest  hope  in  the  far-reaching  change 
just  made. 

What,  then,  have  the  railroads  done?  Their  special 
activities  date  from  five  days  after  our  entry  into  the 
war.  On  Apr.  11  railway  executives  representing  all 
of  the  important  lines  met  in  Washington  and  voluntari- 
ly agreed  to  merge  their  "individual  and  competitive 
activities  to  produce  a  maximum  of  national  transporta- 
tion efficiencj-."  A  committee  known  as  the  Railroads' 
War  Board  was  created,  composed  of  five  leading  rail- 
road executives.  The  board  was  given  authority  to 
prescribe  the  policy  of  operation  of  the  railroads  repre- 
sented. 

Many  and  varied  have  been  the  board's  activities, 
and  those  of  the  27  other  executive  officers  on  sub- 
committees. In  Washington  alone  an  organization  of 
500  men  was  built  up.  Smaller  organizations  were 
scattered  through  the  country.  A  commission  on  car 
service  has  been  studying  the  problem  of  balancing  the 
supply  of  cars  against  the  country's  needs,  at  the  same 
time  carrying  on  educational  work  to  promote  better 
loading  and  quicker  unloading  by  shippers,  and  more 
expeditious  handling  by  the  railroad  operatives.  Rules 
have  been  issued  urging  the  conservation  of  motive 
power,  the  prompt  repair  of  cars,  the  proper  loading 
of  trains  (as  well  as  cars),  the  intelligent  use  of  em- 
bargoes. Construction  work  not  needed  to  win  the  war 
has  been  suspended.  Unnecessary  passenger  train  and 
"luxury"  service  has  been  reduced. 

Through  these  and  other  efforts  the  railroads  in  the 
first  five  months  of  the  war  handled  16%  more  freight 
traffic  than  in  the  same  months  of  1916,  which  year 
broke  all  records  up  to  that  time;  more  traffic  in  fact, 
than  was  handled  in  any  whole  year  prior  to  1904.  And 
still,  with  an  unprecedented  amount  of  freight  clamoring 
for  movement  the  railroads  fell  behind,  especially  in 
the  East.  Therefore  the  board  adopted  the  still  more 
radical,  not  strictly  legal  but  thoroughly  patriotic,  plan 


of  operating  the  Eastern  roads  as  one  line,  pooling  their 
facilities,  particularly  terminals.  Pittsburgh  was  made 
the  headquarters  of  the  new  organization  formed  to 
operate  this  120,000-mile  railroad.  The  plan  was  in 
effect  scarcely  a  month  before  the  Government  assumed 
control,  so  one  can  hardly  say  how  successful  it  would 
have  been ;  but  it  indicates  the  vigorous  efforts  made  by 
the  railroad  managers  to  cope  with  the  situation. 

According  to  our  present-day  technical  definition,  this 
work  of  the  Railroads'  War  Board  is  not  engineering. 
Less  than  the  normal  amount  of  money  is  being  spent 
on  railroad  construction.  The  companies  have  not  had 
the  money  to  spend,  nor  could  they  in  any  event  have 
secured  the  necessary  labor  or  deliveries  of  material. 
Their  problem  has  been  to  get  along  with  existing  facili- 
ties and  stretch  the  capacities  of  these  facilities  to  the 
limit.  It  is  interesting,  however,  that  three  of  the  five 
members  of  the  Railroads'  War  Board  are  engineers  by 
training,  while  one  large  system  in  particular  has  recog- 
nized in  its  management  policy  the  value  of  such  train- 
ing in  railroad  operation.  In  time  the  thought  may, 
and  should,  become  general,  that  such  work  as  the 
board  and  its  organization  have  been  doing  these  nine 
months  classes  with  the  highest  form  of  engineering. 


Government  Operation  and  What  It  Means 

A  CHRONICLE  of  the  superengineering  called  forth 
in  1917  by  the  war  would  be  incomplete  without 
the  foregoing  mention  of  how  the  railroads  have  handled 
a  record  traffic  with  little  additional  plant,  and  it  is  to 
be  hoped  that  the  operating  improvements  and  educa- 
tional campaigns  started  by  the  Railroads'  War 
Board  will  continue  without  interruption  under 
government  control;  but  the  appointment  last  week 
of  a  Director  General  of  Railroads  has  changed 
the  entire  picture,  and  thrust  the  country  into  its  big- 
gest economic  problem  since  the  Civil  War.  Probably 
the  step  was  necessary ;  but  it  has  introduced  the  gravest 
responsibilities.  The  properties  taken  in  charge  by  the 
government  have  an  estimated  value  of  $20,000,000,000, 
and  the  social  and  political  problems  that  will  arise  are 
no  less  important  than  the  financial. 

At  the  outset  we  may  consider  why  it  became  neces- 
sary, if  it  did,  for  the  government  to  take  over  the  rail- 
roads, and  wherein  government  operation  will  differ 
from  the  unified  private  operation  of  the  last  nine 
months.  Engineering  N eivs-Record  perceives  that  the 
new  plan  has  greater  possibilities  than  the  old,  and  hopes 
they  will  be  realized.  But  it  does  not  feel  that  the 
change  means  that  the  railroad  board  failed  in  emerg- 
ency, and  it  hopes  that  the  board  will  be  left  in  charge. 

The  chief  obstacles  which  the  board  could  not  over- 
come, but  which  the  government  can,  are,  in  the  first 
place,  anti-trust  and  anti-poohng  laws,  passed  long  ago 
to  force  competition,  and  the  conflicting  demands  of  va- 
rious branches  of  the  government  war  organization, 
against  which  embargoes  could  not  be  placed;  and,  in 
the  second,  returns  insufficient  to  attract  capital  and 
make  new  construction  possible,  difficulty  in  obtaining 
prompt  shipments  of  supplies  necessary  for  mainten- 
ance, and  the  ever-growing  labor  problems.  The  Rail- 
roads' War  Board  could  carry  unification  of  the  rail- 
roads to  the  edge  of  the  law,  appeal  to  the  various  gov- 
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ernment  departments  to  harmonize  their  transportation 
demands — and  pray  for  the  future  in  the  face  of  pros- 
pects far  from  rosy.  The  government  can  ignore  the 
anti-trust  laws,  force  the  various  war-supply  depart- 
ments to  accept  what  transportation  is  given  them, 
eliminate  the  problems  of  credit  and  capital  for  future 
construction,  and  settle  beyond  dispute  the  demands  of 
labor.  At  the  same  time  the  task  of  the  Director  Gen- 
eral of  Railroads  is  not  a  light  one. 

One  of  the  first  of  the  broad  economic  problems  to  be 
faced  is  the  question  of  compensation  for  the  railroad 
security  holders.  The  President's  plan  of  allowing  the 
companies  the  average  net  income  of  three  years  pre- 
ceding June  30,  1917,  is  fair — more  fair  probably  than 
the  owners  expected,  in  the  light  of  the  government's 
attitude  in  recent  years.  Yet  if  followed  it  will  produce 
gross  inequalities.  Some  important  properties  have 
made  next  to  nothing  in  the  three  years,  and  any  at- 
tempt to  condemn  them  to  the  same  fate  for  the  in- 
definite future  is  likely  to  produce  litigation.  On  the 
other  hand,  some  properties  have  had  abnormally  high 
returns  in  the  same  period,  and  Congress,  seeing  this, 
may  be  tempted  to  scale  down  the  entire  list.  The  nut  is 
a  hard  one  to  crack. 

Closely  linked  to  the  question  of  return  to  the  own- 
ers is  that  of  rates.  The  application  of  the  railroads  for 
a  15%  increase  has  not  been  granted,  yet  it  is  already 
conceded  that  this  would  not  be  enough  to  meet  in- 
creased expenses.  Unless  government  operation,  as  is 
hardly  conceivable,  proves  less  expensive  than  private 
operation,  more  than  the  equivalent  of  the  15%  in- 
crease must  be  raised,  by  higher  rates,  taxes  or  both. 
Engineering  Neivs-Record  hopes  it  will  be  mainly  by 
higher  rates,  so  that  the  railroads  will  be  self-supporting 
without  jugglery  of  figures. 

As  the  rate  question  depends  on  one  side  on  the 
compensation  to  the  railway  owTiers,  so  on  the  other 
side  it  depends  on  the  wage  problem.  The  Adamson 
law  appeased  the  brotherhoods  of  trainmen  only  a  few 
months;  now  they  are  back  with  greater  demands.  On 
the  basis  of  present  earnings  and  ability  to  pay,  these 
demands  cannot  be  granted.  In  the  light  of  the  high 
cost  of  living  and  what  the  public  as  a  whole  is  willing 
to  pay  its  employees,  they  may  be  reasonable.  But  it 
must  be  realized  that  these  brotherhoods  constitute 
less  than  20%  of  all  railroad  employees,  and  the  other 
80%  are  less  well  paid  than  the  20%.  In  August,  1916, 
the  government  turned  a  deaf  ear  to  the  petition  of 
these  80%.  It  can  hardly  do  so  now— yet  a  40%  in- 
crease to  all  railroad  employees  would  make  a  stupen- 
dous addition  to  railroad  operating  expenses. 

All  of  these  matters  pertain  to  the  operation  of  the 
railroad  facilities  that  now  exist.  But  they  do  not 
constitute  the  whole  problem.  For  a  decade  the  rail- 
roads, pinched  for  capital,  have  been  falling  behind  in 
their  programs  of  additions  and  betterments.  If  the 
government  is  to  build  for  a  long  war,  as  it  is  doing 
with  respect  to  shipping,  it  must  make  up  for  the  past 
by  launching  such  a  program  of  railroad  construction 
as  the  country  has  never  seen — not  new  lines,  but  mul- 
tiple tracks,  passing  sidings,  yards  and  terminals,  to- 
gether with  cars  and  more  cars,  and  locomotives.  It 
must  do  this  in  the  face  of  towering  prices  for  mate- 
rials and  labor,  and  of  the  necessary  demands  of  other 


department.s  of  the  government  for  materials.  At  the 
same  time  it  mu.st  re.store  the  railroads  and  their  roll- 
ing stock  to  their  normal  standards  of  maintenance. 

Even  this  is  not  all,  nor  the  greatest  part  of  the 
government's  problem ;  the  socio-political  is  the  big 
phase.  In  two  days  2,000,000  individuals,  mo.st  of 
them  voters,  were  converted  from  private  to  public 
employees.  In  other  words,  2%  of  our  entire  popula- 
tion. Six  hundred  thou.sand  holders  of  railroad  securi- 
ties saw  the  last  vestige  of  their  control  of  their  prop- 
erty disappjar.  Forty  odd  state  commissions  were 
deprived  of  their  jurisdiction  over  large  and  small 
fragments  of  trunk  lines  within  their  boundaries.  In 
war  times,  when  we  are  commandeering  our  young  men 
by  the  million  to  send  to  France,  this  commandeering 
of  civilians  and  their  property  does  not  seem  so  sweep- 
ing. But  who  will  say  that  the  railroads  will  be  re- 
stored to  private  operation  after  the  war?  And  if 
they  are  not,  will  these  millions  of  employees  and 
shareholders  be  able  to  disregard  their  railroad  inter- 
ests when  they  come  to  the  polls?  And  will  the  baffled 
state  commissions,  or  rather  the  citizenrv-  whose  atti- 
tudes they  reflect,  forget  that  they  have  been  baffled  ? 
Will  public  officers  and  candidates  be  to  a  proper  degree 
independent  of  the  power  of  these  votes  of  individuals 
and  states?  Above  all,  will  succeeding  administrations 
keep  the  railroads  clear  of  the  spoils  system  and  in 
the  hands  of  men  trained  by  experience  to  run  them? 

The  greater  the  measure  of  success  that  attends  this 
venture,  the  greater  the  likelihood  of  a  continuation 
of  the  plan  after  the  war.  May. we  be  prepared  for 
that  if  it  comes!  At  present,  however,  our  chief  pur- 
pose is  to  win  the  war,  and  to  that  end  all  must  and 
will  join  to  make  government  operation  of  the  railroads 
a  success. 


War  Has  Created  a  New  Attitude 
Toward  the  Highways 

SINCE  the  war  began,  there  has  been  a  pendulum 
swing  of  sentiment  in  regard  to  many  important 
questions.  Hardly  had  we  entered  the  conflict  when 
there  was  a  nation-wide  cry  for  economy.  This  was 
succeeded  by  a  campaign  for  "business  as  usual."  fol- 
lowed again  by  a  reversion  to  an  economy  program — 
this  time  a  sane  emphasis  upon  restriction  of  waste, 
but  without  condemnation  oi  reasonable  expenditure. 

As  to  highway  work,  similarly,  there  has  been  a 
swing — not  two  reversals  of  opinions,  it  is  true,  but 
merely  a  reaction  against  the  policy  originally  advo- 
cated. It  will  be  remembered  that  shortly  after  the 
declaration  of  war  many  persons,  some  of  them  un- 
fortunately in  high  places,  declared  that  highway  work 
was  not  essential  and  advocated  its  elimination  until 
the  close  of  the  war.  They  had  their  day  and  probably 
helped  to  hold  back  highway  work  during  last  season. 

Fortunately,  better  counsel  quickly  prevailed,  and  in 
increasing  number  people  of  standing  with  highway 
officials  and  contractors  have  been  preaching  sound 
doctrine  with  regard  to  the  relation  of  the  highway 
system  to  the  prosecution  of  the  war.  Nevei-theless. 
there  was  so  much  ill-timed  talk  regarding  the  alleged 
non-essential  character  of  highway  work  that  we  must 
attribute  Priority  Order  No.  2.  in  part,  at  least,  to  it. 
The  publication   of  that  order  marked   the   climax   oi 
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the  anti-highway-construction  propaganda.  The  order 
aroused  those  who  understood  the  highway  situation  to 
a  sense  of  their  responsibihty,  and  the  reaction  has 
been  so  vigorous  that  it  is  safe  to  say  that  never  before 
in  this  country  has  there  been  so  true  an  appreciation 
of  the  phu'e  of  the  highway  in  the  economic  scheme. 
Railroad  men  and  other  transportation  specialists  who 
never  before  were  willing  to  admit  that  the  highway 
was  anything  but  a  potential  competitor  now  are  most 
anxious  to  cooperate  in  road  utilization.  For  the  first 
time  in  our  history  there  is  hope  of  coordinating  the 
steam  and  electric  lines,  highways  and  waterways. 

The  final  mark  of  a  decided  change  in  attitude  was 
the  appointment  by  the  government  of  the  Highways 
Transport  Committee,  thus  giving  highways  an  official 
status  in  the  war,  as  well  as  in  our  economic  scheme. 

It  is  true,  of  course,  that  a  mere  reversion  of  thought, 
or  even  the  appointment  of  the  Highways  Transport 
Committee,  has  not  solved  the  problem.  In  fact,  it  has 
merely  made  a  basis  from  which  we  can  start  an  intelli- 
gent study  of  the  whole  situation  and  decide  how  the 
highway  may  best  be  handled  for  our  military  and 
economic  welfare. 

Real  progress  in  this  direction  was  made  when  the 
American  Association  of  State  Highway  Officials,  at 
its  Richmond  meeting,  called  upon  the  state  highway 
departments  to  furnish  the  data  upon  which  a  program 
of  war  highway  work  could  be  predicated.  The  execu- 
tive committee  of  the  association  will  work  with  the 
Highways  Transport  Committee  and  with  the  Priority 
Board,  thus  aiding  the  centralization  which  is  necessary 
for  the  proper  handling  of  the  present  emergency. 

Various  analyses  are  now  being  made  to  disclose  all 
of  the  factors  which  enter  into  the  problem.  There  is 
not  merely  the  determination  of  the  roads  which  will 
relieve  congested  railv/ay  routes.  We  must  look  to  the 
labor  and  material  situations  and  prepare  to  relieve 
the  contractors  of  some  of  the  responsibility — the  great 
risks — that  we  asked  them  to  take  during  the  past 
season.  To  continue  that  policy  would  be  suicidal. 
There  must  be  some  agency  which,  viewing  the  problem 
broadly,  will  recommend  not  only  the  measures  of 
relief  but  others  that  are  at  the  same  time  sound  and 
expedient.  Obviously,  the  Highways  Transport  Com- 
mittee is  this  agency. 

While  the  near  future  is  beset  with  very  obvious 
difficulties,  and  can  be  passed  through  only  by  viewing 
the  problem  broadly  and  by  the  most  disinterested 
cooperation  of  highway  officials,  contractors  and  mate- 
rial interests,  the  highway  outlook  for  the  immediate 
present  as  well  as  for  the  far  future  is  not  depressing. 
We  have  the  assurance  of  Judge  Lovett,  of  the  Priority 
Board,  that  Priority  Order  No.  2  will  be  abrogated  on 
or  before  Apr.  1.  In  other  words,  there  is  reason  for 
preparing  for  just  as  much  highway  work  as  can  pos- 
sibly be  let  for  the  season  of  1918. 

For  the  present,  therefore,  road  construction  is  in  a 
more  favorable  position  than  it  was  in  the  spring  of 
1917.  The  agitation  that  then  held  it  back  is  past 
and  will  not  recur.  Moreover,  there  is  such  an  apprecia- 
tion of  the  labor  and  material  difficulties  that  the  states 
will  be  obliged  to  take  over  some  of  the  elements  of 
chance,  assuring  withal  a  more  stable  condition  next 
season  than  last. 


Moreover,  the  agitation  regarding  highway  work  has 
produced  a  very  beneficial  effect  for  the  future.  For 
all  time  the  place  of  the  highways  in  the  transportation 
system  of  the  country  is  settled.  This  is  a  real  gain 
and  one  that  those  who  have  the  interests  of  highway 
development  at  heart  should  not  belittle.  In  the  past 
there  has  been  inveighing  against  "pleasure  roads"  and 
ill-concealed  prejudice  in  some  quarters  against  motor 
transportation.  That  is  definitely  and  finally  dead. 
Highways  are  an  economic  necessity  for  the  nation. 
Sensible  men  have  known  and  recognized  it  for  a  long 
time.  Now  the  country  at  large  has  been  forced  to 
its  recognition  and,  insofar  as  that  recognition  has 
fteen  secured,  all  the  stress  and  strife  that  we  have 
passed  through  during  the  last  year  have  been  more 
than  paid  for. 

This  accomplishment — the  placing  of  the  highway 
system  of  the  country  in  its  correct  economic  and 
military  light — will  mean  for  highway  development 
after  the  war  is  over  an  expansion  such  as  we  have 
never  dreamed  of  in  the  past.  We  have  been  looking 
with  amazement  at  the  increase  in  expenditures  for 
highway  work  during  the  past  decade.  Who  can  doubt 
that  these  are  the  merest  beginnings  when  measured  by 
the  development  that  will  come  after  the  war  is  over. 


Municipal  War  Programs  Needed 

UPON  our  cities  rests  the  major  burden  of  winning 
the  war  for  democracy,  for  in  them  is  concentrated 
by  far  the  larger  part  of  the  population,  industry  and 
wealth  of  the  country.  In  proportion  to  their  popula- 
tion, industry  and  wealth,  our  cities  are  doing  at  least 
their  part  in  the  war,  but  as  municipal  entities  few  of 
them  have  yet  made  a  beginning  in  well-conceived  and 
efficiently  executed  war  programs. 

Municipal  War  Programs — By  a  municipal  war  pro- 
gram we  mean  a  plan  of  strictly  municipal  activities  and 
economies  that  will  contribute  the  utmost  in  helping  win 
the  war.  When  citizens  are  being  called  upon  for  great 
war  sacrifices  it  is  imperative  that  the  municipal  gov- 
ernment keep  the  strictly  municipal  burden  as  light  as 
is  possible.  At  the  same  time  it  is  doubly  imperative 
that  municipal  services,  essential  for  daily  existence  and 
health  under  city  conditions,  be  maintained  at  a  high 
state  of  efficiency.  It  is  also  certain  that  the  num- 
ber of  these  services  will  be  increased  rather  than  de- 
creased during  the  war  period.  To  meet  all  the  demands 
upon  it  and  still  keep  the  financial  burden  within  limits 
demands  judicious  and  comprehensive  planning. 

Municipal  war  programs  should  cover  at  least  three 
and  preferably  five  years.  They  may  be  recast  with 
ease  if  happily  there  be  occasion  to  do  so  within  a 
shorter  prriod.  Whatever  the  length  of  the  war  there 
is  bound  to  be  a  period  of  readjustment  which  for  the 
present  can  best  be  included  in  a  war  program.  For 
some  municipal  services  a  program  of  more  than  five 
years'  duration  is  desirable.  It  should  be  remembered 
that,  war  or  no  war,  a  municipal  program  covering 
several  years  is  essential  to  efficient  service  and  orderly 
and  economical  city  growth. 

Budget  Making  Needs  Attention — The  elements  of  a 
municipal  program  have  to  be  weighed  and  balanced 
against  each  other  and  the  vital  needs  of  the  city  in 
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terms  of  cash.  So  hand  in  hand  with  a  municipal  pro- 
gram for  war  times  should  go  a  carefully  considered 
municipal  budget,  showing  a  functional  distribution  of 
anticipated  yearly  receipts  and  proposed  expenditures 
for  the  coming  year,  compared  with  actual  yearly  re- 
ceipts and  expenses  for  the  past  three  to  five  years. 
Few  American  cities  have  even  a  near  approach  to  such 
a  budget.  Through  lack  of  it  ill-advised  expenditures 
are  authorized  and,  worse  yet,  no  sound  financial  pro- 
vision to  meet  them  is  made.  The  budget  should  show 
where  the  money  to  meet  its  demands  is  coming  from. 

Municipal  Bond  Market  Important  Factor — A  pay- 
as-you-go  policy  as  regards  municipal  improvements  is 
doubly  commendable  in  war  time,  because  it  drives  home 
at  once  knowledge  of  the  fact  that  obligations  are  be- 
ing incurred  and  makes  the  taxpayers  question  their 
wisdom.  All  improvements  cannot  be  financed  by  tax- 
ation. The  municipal  bond  market,  through  both  in- 
ternal causes  and  advice  from  Washington,  is  already 
discouraging  new  issues  of  municipal  bonds.  This  is 
bound  to  increase.  Consequently,  city  improvements 
m^ust  be  materially  checked  or  tax  rates  already  growing 
burdensome  be  increased  or  else  some  other  way  of 
financing  city  improvements  must  be  utilized.  An  ex- 
tension of  the  assessment-for-benefit  plan  suggests  it- 
self as  being  well  known  and  bringing  right  home  to 
those  who  must  pay  the  bill  the  wisdom  of  incurring  it. 
Many  cities  will  find,  on  investigation,  that  they  have  a 
perfectly  free  hand,  legally,  in  carrying  this  form  of 
assessment  much  farther  than  they  have  yet  done. 

Health  Needs  Paramount — Non-essentials  must  be  cut 
out  and  with  them  must  go  some  things  that  may  at 
first  thought  seem  essential.  It  is  imperative  to  the 
successful  issue  of  the  war  that  the  health  of  every  man, 
woman  and  child  be  maintained  at  the  highest  possible 
level  and  the  death  rate  be  kept  to  the  minimum.  With 
more  than  half  the  population  of  the  country  cen- 
tered in  cities  and  with  all  the  chances  for  the  spread  of 
disease  among  concentrated  populations,  city  health 
problems  must  be  given  more  extensive,  more  inten- 
sive and  more  intelligent  attention.  No  municipal  serv- 
ice essential  to  the  public  health  should  be  discontinued 
or  crippled. 

A  true  conception  of  what  activities  performed  or 
regulated  by  the  city  really  affect  the  public  health  is 
now  more  essential  than  ever.  Many  cities  are  spend- 
ing money  in  the  name  of  health  which  brings  no  health 
returns  whatever.  Such  expenditures  should  be  ruth- 
lessly cut  out — or  if  justified  on  other  ground  than 
health  should  be  transferred  to  their  proper  place  in  the 
budget  classification  and  also  in  the  administrative  or- 
ganization. They  will  then  be  judged  on  their  face  value 
instead  of  being  considered  behind  the  false  mask  of 
health  needs  and,  so  far  as  retained,  will  be  in  charge 
of  the  department  equipped  for  the  specific  task. 

Seivage  and  Refuse  Disposal  Projects  Should  Be  Ra- 
tional— In  the  aggregate,  the  expenditure  of  large  sums 
are  constantly  being  urged  in  the  name  of  public  health 
for  sewage  treatment  and  for  the  disposal  of  garbage 
and  other  municipal  refuse  where  little  if  any  direct 
benefit  to  health  would  result.  Such  projects  should  be 
considered  on  their  merits.  Many  can  readily  be  post- 
poned. Others  can  be  so  modified  as  to  cut  their  cost  to 
half  or  less.     A  secondary'  but  material  advantage  of 


postponement  of  sewage  treatment  will  result  from  the 
added  knowledge  meanwhile  obtained  regarding  some  of 
the  newer  and  promising  methods  now  being  tested. 

The  country  is  dotted  over  with  sewage-treatment 
works  and  garbage  incinerators,  .some  of  which  should 
never  have  been  built,  while  others  are  not  suited  to  local 
conditions.  A  large  percentage  of  both  clas.ses  are  im- 
properly operated.  A  well-conceived  municipal  war  pro- 
gram would  prevent  some  of  the.se  co.stly  errors  and 
rectify  others. 

Garbage  Should  Be  Utilized ~A]though  the  expendi- 
ture of  money  for  garbage  disposal  in  the  name  of 
health  is  not  justified,  there  is  strong  argument  for  its 
utilization  as  a  contribution  to  the  food,  fat  and  ferti- 
lizer .supply  of  the  countr>'.  Any  city  which  is  not 
either  sending  its  gaibage  to  a  piggery  or  a  reduction 
plant  should  lose  no  time  in  having  an  engineering 
study  made  as  to  the  local  possibilities  of  the  two  pro- 
cesses with  a  view  to  putting  one  or  the  other  into  effect. 
A  garbage  piggery  can  be  installed  in  short  order  and  at 
comparatively  small  expense  and  the  major  part  of  the 
investment — pig.s — can  be  turned  into  cash  at  a  mo- 
ment's notice.  Burning  garbage  in  these  times  of  food, 
fat  and  fertilizer  scarcity  is  little  short  of  criminal,  un- 
less local  conditions  are  again.st  feeding  to  hogs  or  dis- 
posal by  reduction.  Other  forms  of  municipal  refuse, 
such  as  paper,  may  also  be  recovered  and  sold. 

Stop  Water  Waste — Hundreds  of  cities  are  permitting 
water  to  go  to  waste  which,  if  saved,  would  reduce  oper- 
ating costs,  increase  pressure  and  postpone  costly  ex- 
tensions. The  remedies  are  waste-water  surveys  and 
the  installation  of  meters.  Besides  cutting  down  useless 
and  harmful  waste,  meters  afford  the  only  just  means 
of  apportioning  the  cost  of  a  public  water-supply  among 
the  consumers,  which  alone  is  convincing  argument  for 
their  use  in  these  times  when  every  man's  burden  should 
not  only  be  kept  to  a  minimum  but  should  also  be  as 
equitable  as  possible. 

The  Paving  Problem — The  municipal  war  program 
should  give  due  recognition  to  the  fact  that  the  quick 
and  economical  movement  of  material,  and  perhaps 
troops,  essential  to  the  winning  of  the  war  will  depend 
largely  upon  the  provision  and  upkeep  of  suitable  pave- 
ments on  through  and  feeder-traflic  streets.  In  some 
communities  this  sort  of  argument  may  be  given  too 
much  weight  in  the  endeavor  to  get  improved  pavements 
at  general  city  expense  on  residence  or  minor  traffic 
streets.  A  judicious  application  of  the  practice  of  as- 
sessing the  cost  of  the  pavement  upon  the  property  di- 
rectly benefited  will  often  prove  wholesome.  In  the 
case  of  badly-worn  existing  pavements,  careful  atten- 
tion should  be  given  to  the  advisabib'-y  of  continuing 
even  heavy  maintenance  charges  rather  than  providing 
new  pavement,  in  order  that  materials  and  capital  out~ 
lay  may  be  conserved  during  the  war  period. 

Catching  Up  and  Planning  for  the  Future — For  one 
or  another  reason,  engineering  construction  in  many  of 
our  cities  will  be  at  a  low  ebb  for  a  time.  This  will  af- 
ford municipal  engineering  staffs  an  opportunity  to 
bring  much  needed  plans  and  records  up  to  date.  They 
may  go  further  and  collect  data  and  make  plans  for 
future  work. 

All  this  can  be  done  without  any  drain  upon  the  bond 
market,  construction  materials  or  transportation,  and 
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without  any  addition  to  the  permanent  engineering  staff. 
In  fact,  much  of  this  work  can  be  accomplished  with 
even  a  depleted  staff.  Thus  a  nucleus  of  an  enjjineering 
staff  can  be  retained  and  kept  in  training  for  the  rush 
of  work  that  must  follow  a  period  of  low  construction. 

City  rianuiug  ami  Zouing— In  the  last  five  years 
scores  of  American  cities  have  for  the  first  time  in  their 
history  given  official  attention  to  city  planning.  This 
should  be  increased  and  accelerated.  It  involves  little 
expense  and  may  be  made  to  save  millions  in  the  future, 
besides  adding  immensely  to  the  health,  comfort  and 
uplift  of  the  people.  While  the  advice  of  an  experienced 
city  planner  should  be  secured,  most  of  the  work  of  city 
planning  is  in  the  domain  of  the  engineer.  He  should 
seize  the  moment  to  press  home  upon  the  city  authori- 
ties the  need  and  the  present  opportunity  for  city  plan- 
ning. 

Zoning,  or  the  division  of  a  city  into  residence,  indus- 
trial and  business  districts,  is  an  important  element  of 
city  planning  and  one  that  can  be  not  only  worked  out 
but  also  put  into  effect  with  a  minimum  of  expense. 
Hundreds  of  cities  might  well  seize  upon  the  present 
time  to  make  the  needed  studies  and  prepare  and  pass 
the  required  zoning  ordinances. 

Increase  Municipal  Efficiency— Efficiency  in  municipal 
administration  must  be  increased  if  the  war  is  to  be 
quickly  won  and  its  burden  minimized.  This  means 
reform  all  along  the  line.  It  means,  first  of  all,  that 
the  fittest  men  available  must  be  selected  to  fill  each 
official  position  and  that  once  there  they  must  be  kept 
in  office  and  permitted  to  do  their  best,  regardless  of 
political  or  any  other  consideration.  It  means  that  city 
work  must  be  planned,  financed  and  executed  along  the 
lines  indicated  in  the  foregoing  paragraphs  and  that 
engineering  advice  must  be  sought  and  followed  by 
municipal  authorities,  as  urged  in  Engineering  News- 
Record  for  Nov.  15,  p.  908.  It  means,  for  many  cities, 
the  adoption  of  a  more  efficient  system  of  government, 
with  a  clear  separation  of  legislative  and  executive  func- 
tions, and  a  centralizing  of  executive  direction  in  the 
hands  of  a  single,  competent  man.  Finally,  it  means 
service  and  sacrifice  for  the  city  on  the  part  of  each  and 
every  citizen. 

The  Contractor  During  the  1917  Season 

CONSTRUCTION  during  the  past  season  has  not 
changed  so  much  in  volume  as  in  character — from 
building  and  public  work,  as  generally  understood,  to 
war  construction.  This  trend  is  borne  out  by  figiires 
which  indicate  that,  while  building  permits  issued  this 
year  have  declined  35  per  cent,  or  more  from  those 
of  1916  in  value,  the  cost  of  construction  actually 
started  will  have  increased  about  10  per  cent.  Con- 
sidering all  the  construction  under  way  for  the  War 
and  Navy  Departments,  it  is  easy  to  see  why  the  larger 
contractors,  especially  near  the  sea  coasts,  have  been 
extremely  busy.  The  cantonment  work,  the  great 
activity  of  the  Bureau  of  Yards  and  Docks  of  the  Navy 
Department,  construction  in  connection  with  shipyards, 
and  industrial  housing  and  plant  construction  for  war 
industries  have  to  a  large  extent  replaced  city  building, 
small  public  improvements,  street  and  sidewalk  work, 
and   similar  construction. 

This  has  been  due  first  to  the  disinclination  of  the 


smaller  owner  to  build  at  present  prices,  and  second,  to 
the  increasing  difficulty  of  obtaining  funds.  The  finan- 
cial requirements  of  the  Government  are  making  them- 
selves felt  in  the  money  market,  and  there  is  less  and 
less  to  invest  in  real-estate  mortgages  and  in  bond 
issues.  New  securities  issued  during  the  first  eleven 
months  of  the  year  declined  from  more  than  $2,000,- 
000,000  in  1916  to  less  than  $1,500,000,000  this  year. 
In  addition,  the  price  of  bonds  of  all  sorts  has  declined 
appreciably,  and  far  fewer  sales  are  being  made  than 
last  year. 

It  is  evident  that  the  small  contractor  is  the  first  to 
suffer  from  these  conditions.  The  contractor  whovdte- 
pends  on  ordinary  building  construction  has,  in  most 
cities,  done  the  smallest  annual  business  in  many  years, 
while  the  municipal  contractor  for  water-works,  streets, 
and  such  improvements,  has  suffered  similarly.  In  ad- 
dition there  has  been  added  the  difficulty  of  predicting 
the  cost  of  work  in  advance,  because  of  continuially 
rising  prices  and  growing  labor  scarcity.  The  situa- 
tion in  this  respect  appears  to  have  been  at  its  worst 
in  the  highway  field,  with  the  result  that  many  im- 
portant lettings  during  the  year  were  almost  unattended, 
and  lump  sum  bids  were  difficult  to  secure.  The  Federal 
Government  in  its  work  has  been  able  to  meet  this 
situation  by  entering  into  emergency  contracts,  which 
make  it  unnecessary  to  guess  at  the  cost  of  work 
beforehand.  There  is  no  legal  precedent  for  this,  on 
the  other  hand,  in  the  case  of  public  work  not  of  an 
emergency  nature. 

The  small  contractors,  however,  are  not  the  only  ones 
who  have  suffered  by  reason  of  the  rise  in  costs.  One 
notable  group  of  large  firms,  which  is  generally  under- 
stood to  have  sustained  considerable  losses  from  this 
cause,  are  the  contractors  engaged  on  the  New  York 
City  subway  work.  In  fact,  except  for  the  unusual 
financial  strength  of  these  firms,  it  is  probable  that 
New  York  would  find  itself  unable  to  put  its  new 
subway  system  in  operation  until  after  the  war.  Other 
large  contractors  throughout  the  country  engaged '  in 
work  let  some  years  ago  have  had  the  same  experience, 
and  it  has  become  almost  as  difficult  as  with  small 
city  work  to  let  a  large  contract  on  the  basis  of  pre- 
dicted cost.  The  most  notable  recent  example  is,  of 
course,  the  Miami  Conservancy  District,  where  the  dis- 
trict itself  was  obliged  to  take  over  the  construction 
because  contractors  would  not  take  the  risk.  The  large 
firms  have  preferred,  b'^th  from  patriotic  and  business 
reasons,  to  undertake  Federal  Government  work  on 
which,  while  they  were  able  to  make  little,  they  were 
almost  protected  against  loss. 

It  is  evident  that  the  makers  of  construction  equip- 
ment have  not  suffered  from  these  conditions  as  much 
as  the  contractors,  although  high  prices  have  given 
them  some  cause  for  anxiety.  With  the  volume  of 
actual  work  under  way,  while  not  record  breaking,  at 
least  equal  to  that  of  1916,  these  firms  would  have  been 
well  employed  in  any  case.  In  addition  to  this,  many 
of  them  have,  by  slight  changes,  been  able  to  convert 
their  plants  to  make  for  the  Government  supplies  not 
of  a  strictly  construction  nature.  Others  have  sold  a 
large  amount  of  their  regular  peace-time  products  to 
the  Government  for  use  on  work  for  our  expeditionary 
force  in  France. 
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With  regard  to  next  year  it  is  evident  that  the  tenden- 
cies shown  during  1917  will  continue  to  grow.  In  spite 
of  price  fixing  it  will  be  difficult  to  keep  wages  and 
material  costs  from  continuing  their  climb  as  long  as 
the  supply  of  money  is  increasing.  Although  including 
steel  and  other  commodities  which  have  been  regulated 
by  executive  order,  the  commercial  indices  of  commodity 
prices  have  continued  their  rapid  climb  during  recent 
months.  It  is  easy  to  understand  this  when  we  realize 
that  there  is  now  in  circulation  $48.50  per  capita  in 
currency,  as  against  $34.53  at  the  outbreak  of  the  war, 
and  that  this  figure  is  an  increase  of  nearly  $1,50  over 
that  for  November. 

While  no  relief  from  high  prices  is  in  sight,  how- 
ever, it  is  expected  that  a  large  amount  of  work  for 
the  Government  on  which  the  cost  will  not  have  to 
be  predicted  in  advance  will  be  offered  during  1918. 
The  Government  is  said  to  require  at  least  $1,000,000,- 
000  worth  of  new  military  construction.  This  figure 
almost  equals  the  total  amount  of  private  building  for 
1917.  It  remains  to  be  seen  whether,  having  taken  over 
the  operation  of  the  railroads,  the  Government  will  take 
any  steps  to  carry  out  the  most  seriously  needed  im- 
provements involving  construction  work.  If  this  is 
dene,  it  appears  likely  that  the  railway  organizations 
will  handle  the  work  as  in  the  past,  except  that  there 
is  little  prospect  of  their  being  able  to  get  any  work 
done  on  a  fixed  cost  basis. 

On  the  whole,  it  seems  likely  that  with  the  highway 
work  of  the  country  and  the  industrial  housing  situa- 
tion being  taken  up  by  the  Administration,  enough  work 
will  be  offered  to  keep  the  plant  and  money  of  the 
contractors  of  the  country  engaged.  There  is  no  doubt 
that  more  than  enough  work  will  come  forward  to  keep 
all  the  construction  labor  available  fully  occupied,  and 
that  the  makers  of  construction  equipment,  if  they  go 
after  war  business,  will  be  fully  engaged. 


American  Engineering  Progresses 

THE  achievements  of  American  engineering  during 
the  year  just  closed  are  of  brilliant  promise.  They 
give  a  warranty  for  the  power  and  efficiency  of  future 
civil-engineering  performance.  They  demonstrate  that 
the  engineer's  art  is  advancing  steadily — as  fast  as  in 
ths  greatest  years  of  its  prior  history.  There  is  in- 
spiration in  the  record. 

The  details  of  the  year's  engineering  have  already 
been  written.  When  we  look  for  the  larger  meaning 
of  what  has  been  done,  unfailingly  we  turn  to  the  great- 
est works  to  find  a  measure  of  progress.  Two  of  these 
stand  forth,  one  completed  during  the  year^  the  Catskill 
aqueduct,  and  the  other  well  begun,  the  Miami  flood- 
protection  enterprise.  Each  contains  a  wealth  of 
performance.  But  whoever  is  free  to  study  them  close- 
ly will  find  that  they  reflect  not  only  the  state  of  the 
engineering  art  but  as  truly  the  attitude  and  qualities 
which  the  engineer  brings  to  bear  on  his  problems. 

In  these  two  remarkable  works  we  see  preliminary 
study  carried  out  in  most  scrupulous  conscientiousness, 
analysis  blending  theoretical  attack  with  experimental 
correction,  design  that  combines  efficiency  with  caution 
and  economy  in  a  manner  characteristic  of  genius,  con- 
struction directed  with  regard  to  results  and  fairness — 
but   each   single    element   speaks    not   alone    for    the 


qualities  of  those  at  the  head  of  the  enterprise  but 
equally  for  the  mental  temper  and  equipment  of  the 
country's  engineering  profession  as  a  whole.  Let  any- 
one study  these  great  enterprises  sufficiently  to  recognize 
the  elements  just  indicated;  let  him  then  make  com- 
parison with  earlier  works,  and  he  will  find  that  an 
inspiring  progress  is  shovm  by  the  engineering  of  the 
present  year  over  that  of  earlier  date. 

Something  hardly  tangible  but  yet  forming  a  most 
important  part  of  the  year's  achievement  may  be  per- 
ceived in  the  works  mentioned ;  namely,  distinct  advance 
of  the  art  toward  greater  efficiency  and  greater  re- 
source. Nothing  Is  more  characteristic  of  the  trend  of 
engineering  development  than  this  advance.  The  war 
stimulus  has  if  anything  intensified  it.  Under  the  pres- 
sure of  half-voluntary,  half-enforced  economy  the 
previously  existing  drift  toward  full-efficiency  design, 
full-efficiency  engineering,  has  been  wonderfully  pro- 
moted. The  fruits  of  this  progress  are  barely  dis- 
cernible at  present,  but  they  will  appear  fully  in  the 
future. 

Another  and  more  detailed  view  of  the  year's  progress 
may  be  obtained  if  we  consider  two  distinct  phases  of 
performance  in  the  year  1917.  It  may  lead  to  at  least 
partial  appreciation  of  what  the  profession  has  achieved 
in  the  recent  past,  and  thereby  to  due  recognition  of 
the  strength  and  vitality  of  present-day  engineering. 

Bridge  construction  has  marked  an  epoch  in  its  his- 
tory. American  engineers  have  gained  the  splendid 
distinction  of  supremacy  in  every  branch  of  steel  bridge- 
work.  Never  before,  since  the  first  iron  bridge  was 
built,  has  one  single  country  stood  clearly  at  the  head 
in  this  field.  Today,  with  the  completion  of  three  re- 
markable structures,  at  Quebec,  Sciotoville,  and  Metro- 
polis, America  possesses  the  greatest  of  each  type  of 
steel  bridge. 

The  Quebec  bridge  leads  the  list  of  cantilever  spans. 
More  than  this,  it  is  the  longest  span  of  any  kind  that 
the  world  has  seen.  Completed  only  a  few  months  ago 
after  a  long  history,  a  history  as  dramatic  as  engi- 
neering can  ever  furnish,  it  finally  displaces  the  famous 
old  Forth  bridge,  for  thirty  years  the  world's  most 
wonderful  bridge.  Exceeding  the  Forth  by  only  100 
ft.  it  might  possibly  be  thought  less  great  a  work  for 
today  than  was  the  other  for  its  earlier  decade.  But 
who  that  has  had  any  contact  with  the  Quebec  work 
does  not  feel  and  know  that,  in  creating  it,  brain  and 
hand  wrought  with  an  effectiveness  never  surpassed  in 
any  generation  or  age  of  bridge  building. 

The  type-expression  of  modern  bridge  engineering, 
on  the  other  hand,  the  simple  truss,  has  been  carried 
forward  into  a  new  range  of  magnitude  by  the  long 
span  of  the  Metropolis  bridge.  So,  in  a  measure,  this 
structure  is  the  most  accurate  representation  of  our 
progress  in  bridges.  Characteristically  American,  long- 
span  pin-connected  construction  is  true  to  its  best  prom- 
ise in  the  Metropolis  bridge — the  culmination,  we  may 
consider  it,  of  over  half  a  centurj-'s  steady  advance  in 
wrought-metal  bridge  construction. 

In  sharp  contrast  with  this  development  of  estab- 
lished practice,  the  Sciotoville  bridge  enters  a  new 
domain.  Its  continuous  construction,  in  itself  using 
old  ideas,  is  applied  in  courageous  and  farsighied  way 
to  long-span  work,  and  opens  a  broadened   range  to 
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bridjre  thought.  In  a  short  time  the  Alleirheiiy  River 
bridjre  of  the  Bessemer  &  Lake  Erie  Ry.  will  stand  as  a 
companion  to  it;  together,  the  two  fii-mly  fix  the  con- 
tinuous bridjre  among  approved  types,  and  add  to  the 
bridgebuilder's  e<iuipnient  an  important  resource,  one 
likely  to  play  a  prominent  part  in  the  work  of  the  future. 

America  thus  has  the  greatest  suspension  bridges,  in 
the  three  East  River  structures  at  New  York ;  the  great- 
est cantilever,  in  the  St.  Lawrence  bridge  at  Quebec;  the 
greatest  steel  arch,  in  the  Hell  Gate  bridge  at  New 
York;  the  greatest  continuous  bridge,  in  the  Ohio  River 
bridge  at  Sciotoville;  and  the  greatest  single  span,  in 
Metropolis,  also  over  the  Ohio. 

With  this  clear  supremacy  as  regards  the  major  types 
of  bridge,  it  is  only  secondary  that  in  steel  viaducts, 
in  bascules,  in  lift  bridges  and  in  swing  bridges  we 
have  equal  supremacy.  But  it  is  indeed  vital  to  note 
that  this  superiority  in  size  which  has  finally  been 
gained  during  the  past  year  is  merely  symbolic  of  cor- 
responding excellence  in  all  the  ramifications  of  bridge 
design  and  construction. 

The  art  of  tunneling — an  art  of  patient,  careful  dig- 
ging rather  than  of  spectacular  performance — has  no 
such  record  to  exhibit  as  that  of  bridge-building.  Yet 
there  have  been  two  events  in  this  field  during  the 
year  that  represent  unmistakable  progress.  One  of 
these  involves  innovation  while  the  other  is  the  mere 
perfecting  of  practice;  and  the  latter  is  in  this  instance 
the  more   important. 

A  tunnel  of  new  kind  was  completed  at  Cleveland, 
the  first  subaqueous  soft-ground  tunnel  built  of  seg- 
mental concrete  blocks.  Three  miles  in  length,  it  is  no 
mere  experimental  construction  but  an  undeniable  full- 
scale  demonstration  of  the  new  type.  It  has  a  check- 
ered histor>',  and,  it  may  be  added,  this  history  is  itself 
a  real  contribution  to  the  records  of  tunneling.  But 
apart  from  any  detail  scrutiny  or  criticism,  the  fact 
remains  that  a  radically  new  tunnel  structure  has  been 
proved  feasible,  and  that  a  new  resource  has  been 
added  to  the  art,  perhaps  new  possibilities  opened  up. 
Within  a  few  weeks  past  the  same  tunnel  construction 
has  been  recommended  by  one  of  the  country's  prom- 
inent engineers  for  use  in  what,  if  carried  out,  will  be 
among  the  most  remarkable  and  also  difficult  river- 
tunnel  enterprises  ever  attempted — a  tube  of  record- 
breaking  diameter  under  the  Hudson,  at  New  York. 

A  more  significant  performance,  however,  was  the 
quiet  and  uneventful  completion,  wholly  successful  in 
every  detail,  of  four  shield  tunnels  at  New  York,  driven 
through  typically  hazardous  river-bottom  soil.  What  is 
remarkable  about  this  work  is  the  very  fact  that  it 
went  through  without  incident,  almost  as  a  piece  of 
routine  construction.  Not  much  more  than  a  dozen 
years  ago,  tunneling  under  similar  conditions  was 
justly  considered  to  involve  such  dangers  and  difficulties 
as  to  tax  engineering  ability  to  its  very  limit.  Today 
the  same  work  is  brought  down  to  the  level  of  the 
ordinary.  Thus  do  the  tunnels  completed  this  year 
bring  to  light  the  fact  that  tunnel  constructors  have 
won  complete  mastery  over  the  formidable  problems 
presented  by  soft-ground  river  crossings.  An  achieve- 
ment not  unworthy  of  admiration! 

The  voice  of  the  times  tells  of  new  demands  to  be 
made  by  the  future,  and  one  of  these   is   fuller  and 


better-utilized  intercommunication  between  men.  We 
cannot  doubt  that  means  of  communication  will  be 
created  on  a  greater  scale  than  in  the  past,  and  that 
the  removal  of  river  barriers  by  the  construction  of 
bridges  and  tunnels  will  be  required  to  an  extent  that 
can  hardly  be  realized  in  full  at  present. 

Because  the  prospect  of  the  future  suggests  that  the 
civil  engineer's  skill  will  be  called  upon  to  deal  with 
more  and  greater  problems,  it  is  inspiring  to  see  ex- 
cellence and  progress  in  the  achievements  of  1917. 
They  give  assurance  that  the  engineer  is  prepared  for 
the  work  that  will  be  put  upon  him,  and  prepared  in 
carrying  it  out  to  satisfy  the  highest  demands  for  eflfi- 
ciency  in  utilizing  resources  and  meeting  the  world's 
needs. 


Labor — Shall  It  Be  War  or  Partnership? 

AT  PRESENT  many  grave  industrial  disputes  point 
toward  a  labor  crisis  which,  coming  in  the  midst  of 
the  greatest  stress  and  danger,  threatens  our  very  ex- 
istence. This  crisis  must  and  will  be  passed  through 
safely.  Out  of  it  will  come,  if  indications  of  the  leaven 
that  is  already  working  among  us  are  to  be  trusted, 
an  adjustment  of  the  investing,  managing  and  working 
interests  that  will  result  in  such  an  increase  in  pro- 
duction as  to  make  us  the  first  producing  country,  to 
the  advantage  of  each  of  the  interests  affected. 

Most  of  the  readers  of  this  journal  are  familiar  with 
the  history  of  industrial  development.  We  have  in- 
herited from  the  eighteenth  century  an  industrial  sys- 
tem in  which  the  capital  is  supplied  and  the  managing 
done  by  a  relatively  restricted  class.  They  looked  on 
labor  as  something  which  entered  into  their  products 
in  the  same  sense  as  did  material,  and  which  was  to 
be  bought  and  paid  for  the  same  way.  But  labor  had 
intelligence,  which  material  lacked,  and  consequently 
had  the  same  faculty  of  organizing  as  did  their  em- 
ployers. The  inen  were  not  slow  in  using  it  to  organize 
themselves  in  an  effort  to  secure  more  and  more  of  the 
products  of  industry.  If  the  employing  classes  had 
faced  the  situation  at  this  stage  and  taken  the  work- 
man into  partnership,  to  which  he  was  entitled  in 
proportion  to  his  intelligence,  the  present  situation 
would  never  have  arisen.  But  such  a  course  was  against 
precedent.  If  the  men,  working  on  more  meagre  in- 
formation as  to  the  operation  of  economic  law,  are  to 
be  blamed  for  the  many  grievous  blunders  in  wielding 
the  power  of  unionism,  how  much  more  are  the  em- 
ployers to  be  blamed  for  the  initial  blunder? 

Nevertheless,  they  made  it,  and  many  more  in  kind 
followed,  attributable  to  both  parties  to  the  contro- 
versy. One  effect  was  the  limiting  of  individual  output. 
The  dispute  over  scientific  management  did  not  follow 
Taylor  and  Emerson  and  their  teachings.  We  find 
evidences  of  it  among  the  old  English  and  Flemish 
guilds,  many  of  which  limited  production  against  the 
loud  protests  of  their  employers.  The  crux  of  the 
matter  is  that  the  workman  saw  and  still  sees  in  in- 
creased production  no  benefit  to  himself.  He  must  be 
shown  that  he  will  benefit  before  he  will  throw  himself 
unreservedly  into  production.  When  that  has  been  done, 
the  reason  for  unions,  as  they  exist  today,  will  vanish, 
and  unions,  as  we  know  them,  will  vanish  too.  The 
three  great  human  elements  in  industry,  the  manager 
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and  investor  on  one  side,  and  the  laborer  on  ths  oth3r, 
will  have  less  cause  to  fight.     They  will  be  partners. 

Of  course,  the  aims  of  these  classes  can  never  be 
identical,  and  the  "workers'  share"  will  always  be  a 
matter  for  bargaining.  A  profit-sharing,  or  partner- 
ship basis  of  some  sort,  however,  creates  machinery 
for  adjustment  through  which  the  worker  eventually 
will   come  to   realize  his   share  of   responsibility. 

The  practical  obstacles,  arising  out  of  the  nature  of 
employment  and  the  conduct  of  the  business  in  many 
industries,  are  many  and  great;  but  they  are  bein? 
overcome,  and  none  will  prove  insurmountable.  Years 
ago  a  few  of  the  wisest,  and  hence  most  truly  selfish, 
of  employers  recognized  and  put  into  practice  in  their 
own  business  this  principle.  As  a  result,  there  are  in 
this  country  today  industrial  plants  where  the  workers 
do  not  want  a  union  organization  to  combat  the  man- 
agement. They  do  not  want  an  organization  for  the 
purpose  of  interfering  with  their  own  business.  The 
business  is  theirs,  in  the  same  sense  as  it  is  the  business 
of  those  who  have  put  their  money  or  their  managing 
direction  into  it.  The  workman's  efforts  are  not  bought 
by  the  hour,  but  are  paid  for  by  a  share  of  the  in- 
come, in  proportion  to  the  effort  the  workmen  put  in. 
The  labor  turnover  in  such  plants  is  next  to  nothing, 
and  in  many  of  them  the  workmen  have  been  able  to 
make  substantial  contribution  both  to  the  management 
and  to  the  capital  of  tha  enterprise.  They  are  organized, 
but  not  for  the  purpose  of  combating  the  business. 
They  have  gone  a  step  beyond,  and  are  organized  for 
getting  the  most  out  of  the  business  by  putting  them- 
selves into  it  in  the  most  efficient  way. 

This  partnership,  is,  in  the  last  analysis,  the  ultimate 
object  of  labor.  The  reason  that  no  form  of  unionism 
has  ever  yet  realized  or  expressed  this  object  is  that 
unionism  has  had  to  fight  hard  against  management 
and  capital  to  get  anything  at  all;  and  that  the  first 
things  fought  for  were  naturally  those  most  possible 
at  the  moment — increased  wages,  shorter  hours  and 
recognition  of  the  right  of  the  workman  to  combine. 

The  success  of  the  partnership  plan  will  be  found 
to  exceed  the  greatest  expectations.  How  far  ahead  we 
should  be  of  Great  Britain,  which  has  begged  the  ques- 
tion by  the  establishment  of  an  armed  truce  for  the 
duration  of  the  war — a  truce  in  which,  every  now  and 
then,  teeth  are  shown  by  either  side.  Or  of  Russia, 
which  has  embraced  that  alternative  to  industrial 
partnership,  a  sociahstic  state  in  which  the  working 
class  dictates  to  the  investing  class  and  employs  the 
managing  class. 

And  what  of  all  this  for  the  engineer? 

He  is  the  creator  of  the  present  industrial  order. 
His  is  the  development  of  power  and  of  materials  upon 
which  our  industrialism  rests.  The  physical  surround- 
ings and  the  processes  which  condition  the  employment 
of  labor  are  the  product  of  his  genius.  He  has  created 
these  things  by  the  application  of  the  scientific  method. 
Now  the  call  is  for  him  to  recognize  his  whole  respon- 
sibility in  production — not  merely  for  materials  ant' 
machines,  but  for  the  labor  of  men.  To  that  phase  of 
the  problem,  too,  must  his  scientific  method  be  directed, 
^.0  the  end  that  every  factor  may  become  known  which 
influences  human  efficiency  and  so  affects  production 
and   production    costs.      And    when    these    factors    are 


weighed,   the  place  and   method   of  a  partnership   be- 
tween employer  and  employee  will  stand  out  boldly. 

The  problem  is  a  mighty  one.  The  engineer  can  solve 
it  if  he  but  address  himself  to  it  in  the  proper  spirit. 
Will  he  grasp  his  opportunity?  Will  his  education  be 
changed  to  meet  the  need?  Will  his  societies  recognize 
the  situation  and  do  their  part? 


Few  New  Engineer  Commissions 

WE  HAVE  had  inquiries  recently  asking  whether 
the  Government  now  has  place  in  its  militarj- 
branches  for  the  services  of  an  experienced  engineer. 
The  men  making  such  inquiries,  as  a  rule,  are  well 
over  draft  age  and  have  such  established  business  and 
family  responsibilities  as  to  make  any  military  service 
a  more  than  ordinary  sacrifice.  They  feel,  however, 
a  real  obligation  to  their  country,  and  the  army  and 
navy  seem  to  be  the  most  obvious  channels  for  service. 
Naturally,  being  of  mature  years,  judgment  and  ex- 
perience, they  feel  that  they  should  be  commissioned, 
or  at  least  should  be  permitted  to  submit  themselves 
to  the  usual  and  proper  preliminarj'  training  and  ex- 
aminations leading  to  a  commission.  They  decidedly 
do  not  fall  in  the  skilled  mechanic  class  needed  by  the 
several  engineer  regiments  now  being  recruited. 

As  far  as  can  be  learned,  Washington  can  now  of- 
fer little  encouragement  to  such  men.  The  Engineer 
Officers  Reserve  Corps  of  the  army  has  been  closed 
for  some  months,  and  will  probably  not  be  reopened, 
unless  the  army  increases  far  beyond  the  present  ex- 
pectation. Probably  some  qualified  engineers  will,  from 
time  to  time,  be  commissioned  to  the  higher  ranks  by 
special  appointment,  especially  for  engineering  work  in 
the  non-engineering  corps,  but  practically  all  vacancies 
will  be  filled  by  promotion,  the  lowest  commissioned 
grades  from  the  enlisted  ranks. 

For  younger  engineers  there  is  still  the  opportunity 
of  entering  the  Engineer  Corps  that  has  existed  for 
some  years,  that  is,  through  regularly  held  examina- 
tions. In  order  to  take  these  examinations  the  law  re- 
quires the  candidate  to  be  an  unmarried  citizen  between 
the  ages  of  21  and  29  years,  who  must  be  graduated 
from  an  approved  engineering  school.  The  next  exam- 
ination of  this  sort  is  to  be  held  Jan.  21,  1918,  for  which 
arrangements  have  been  practically  completed.  Another 
examination  will  be  held  next  June  or  July  and  informa- 
tion concerning  it  can  be  oV.*:ained  in  a  short  time  from 
the  Chief  of  Engineers  at  Washington. 

Up  to  the  end  of  1917  there  was  a  chance  for  a  com- 
mission in  the  Civil  Engineering  Corps  of  the  Na\y, 
but  appointments  to  that  reserve  were  closed  on  Dec. 
31,  with  many  thousands  of  applicants  to  fill  the  few 
score  of  positions  contemplated.  There  seems  to  be 
small  chance  of  any  further  opening  h-^re. 

The  conclusion  from  these  facts  is  that  the  engineer- 
ing profession  has  responded  to  the  military  call  of  the 
country  beyond  the  immediate  need.  As  things  are 
today,  however  there  is  very  little  engineering  work 
in  progress  which  is  not  in  a  broad  sense  necessary 
to  the  conduct  of  the  war.  Military  requirements  be- 
ing satisfied,  therefore,  no  working  engineer  beyond 
the  draft  age  need  feel  that  his  engineering  services 
are  not  contributing  to  the  nation's  need. 
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Three  Government  Shipyards  Huge  Problem 

in  Plant  Layout 

Building  Fabricated  Steel  Ships  Largely  an  Assembling  Operation  Requiring  Yard 
Arrangement  to  Minimize  Movement  and  Reduce  Congestion — Design  of  Government 
Plants  Totaling  90  Shipways  Completed  Since  War  Began  and  Keels  Now  Being  Laid 


THE  United  States  Government  is  to  become  the 
greatest  shipbuilder  in  the  world.  Not  only  has 
it  commandeered  hundreds  of  vessels  on  the  ways 
and  at  the  fitting-out  docks,  and  contracted  for  tne 
construction  of  hundreds  more  at  private  yards,  but 
it  has  under  way  three  yards  of  its  own,  yards  where 
90  commercial  ships  may  be  on  the  ways  at  one  time, 
and  where  about  1,000,000  tons  of  shipping  will  be  in 
various  stages  of  construction.  These  yards  are  about 
ready  to  start  operation — in  fact,  some  keels  have  al- 
ready been  laid  down,  and  by  the  end  of  1918  a  large 
proportion  of  the  310  freighters  projected  in  the  plants 
wih  be  on  the  high  seas.  And  yet  four  months  ago 
the  sites  of  two  of  the  yards  were  vacant  wastes,  and 
the  third  was  occupied  by  a  foundry  for  the  making 
of  cast-iron  pipe. 

All  of  the  Government  shipbuilding  is  under  the 
direction  and  control  of  the  United  States  Shipping 
Board,  acting  through  the  Emergency  Fleet  Corpora- 
tion, to  which  has  been  delegated  the  execution  of  the 
construction  program  required  by  the  war.  The  Ship- 
ping Board  itself  is,  in  the  words  of  the  first  annual 
report,  "a  part  of  the  administrative  machinery  of 
the  Government  designed  in  times  of  peace  to  promote 
the  development  of  an  American  merchant  marine  and 
to   regulate   foreign   and   domestic   shipping." 

One  important  duty  of  the  Corporation,  then,  is  to 
represent  the  Government  in  its  contractual  relation 
with  private  companies.  In  this  capacity,  on  Dec.  1  it 
was  supervising  the  building  of  1118  vessels  in  116 
shipyards  distributed  throughout  the  United  States. 
But  in  addition  to  this  it  is  building,  through  three 
agent  companies,  the  three  large  shipyards  where  ships 
will  be  built  under  Government  direction  with  Govern- 
ment money.  All  of  the  vessels  will  be  the  much- 
discussed  "fabricated  steel  ship"  design,  in  which  struc- 
tural steel  shapes  fabricated  at  bridge  and  structural 
shops  outside  the  shipyard  will  predominate. 

These  three  yards  and  the  ships  to  be  constructed 
therein  are  built  under  the  agency  plan.  That  is,  the 
Government  is  in  complece  control;  it  furnishes  the 
money  for  the  yards  and  the  ships  but  employs  three 
companies  as  agents,  on  a  fee  basis  not  announced,  to 
do  the  actual  building.  The  yards  and  the  agents  are 
as  follows:  Hog  Island,  Philadelphia,  American  Inter- 
national Shipbuilding  Corporation;  Newark,  N.  J., 
Submarine  Boat  Corporation,  and  Bristol,  Penn., 
Merchants  Shipbuilding  Corporation.  The  arrange- 
ments with  these  companies  were  not  completed  until 
late  last  summer,  and  construction  work  followed 
miraculously  close  upon  the  speedy  organization  of  the 
designing  forces. 

The  fabricated  ship  is  not  a  development  of  this  year, 


but  it  is  a  development  of  the  war.  The  Merchants 
Shipbuilding  Co.,  at  its  Chester,  Penn.,  yard  has  been 
building  such  ships  for  a  year  past,  and  in  England 
the  method  has  been  developed  in  a  minor  degree.  But 
the  three  new  Government  yards  raise  the  manufac- 
ture of  such  ships  to  a  standard  industry. 

The  nature  of  the  fabricated  ship  must  await  treat- 
ment in  a  future  article.  It  will  suffice  to  say  that  the 
design,  which  varies  in  detail  for  the  ships  being  built 
in  the  three  yards,  has  a  simplified  and  almost  rectangu- 
lar hull  section  for  a  maximum  length  of  ship,  in  which 
are  used  shapes  and  plates  which  are  standardized  and 
made  up  of  ordinary '  structural  material  capable  of 
being  fabricated  in  any  structural  shop.  The  stem 
and  bow  sections  and  additional  extraordinary  fittings, 
making  in  all  from  5  to  30  per  cent,  of  the  steelwork 
of  the  ship,  depending  upon  the  type  of  ship,  have  to 
be  rolled  from  so-called  ship  sections,  or  of  such  shapes 
and  in  such  form  as  to  require  a  special  shop.  These 
shops  are  a  part  of  the  shipbuilding  plant.  All  lumber 
and  other  fittings,  and  all  boiler  and  engine  equipment, 
will,  so  far  as  possible,  be  manufactured  in  separate 
plants,  as  a  contract  job,  and  be  shipped,  ready  for  in- 
stallation, to  the  shipyard. 

The  problem  in  the  fabricated  shipyard,  therefore, 
becomes  one  of  assembly,  with  its  contributing  problems 
of  routing,  handling,  erection  and  riveting.  The  de- 
signer must  provide  a  railway  yard  capable  of  receiv- 
ing a  vast  amount  of  fabricated  and  manufactured 
material  and  distributing  it  as  required  to  a  long  line 
of  shipways  on  which  is  going  on  simultaneous  con- 
struction of  many  similar  ships — at  the  same  time 
providing  shops  through  which  will  pass,  without  in- 
terference with  the  fabricated  material,  that  proportion 
of  the  ships'  frames  and  fittings  which  requires  manu- 
facture at  the  yard.  How  the  problem  was  met  at  each 
of  the  three  yards  is  outlined  in  this  article. 


American  International  Shipbuilding 
Corporation,  Philadelphia 

THE  largest  of  the  three  yards  is  the  one  now 
being  built  on  the  Delaware  River  at  Hog  Island, 
Philadelphia,  for  which  the  American  International 
Shipbuildinj,  Corporation  is  agent.  Here,  along  a  mile 
of  water  front,  will  be  50  separate  ways  on  which  will 
be  built  simultaneously  50  steel  ships.  Downstream 
for  another  mile  is  a  wet  basin,  where  28  ships  may 
lie  at  se\en  piers  while  being  fitted  out.  In  the  next 
18  months  it  is  intended  to  build  120  freighters  here — 
that  is,  a  7500-  or  8000-ton  ship  every  five  days. 

Hog  Island  is  no  longer  an  island,  though  there  is 
a  back  channel  reaching  in  from  the  Delaware  River 
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at  the  north  end  of  the  site.  That  part  of  this  chan- 
nel which  will  interfere  with  the  work  of  the  yard  is 
being  filled  in,  so  that  the  entire  site  will  be  connected 
by  land  to  the  mainland.  In  addition,  an  area  of  con- 
siderable extent  at  the  lower  side  of  the  site  has  been 
diked  and  is  being  filled  up  to  grade  by  hydraulic  fill 
pumped  in  from  dredges  engaged  at  present  in  ex- 
cavating for  the  wet  docks  and  for  the  launching  area 
immediately  in  front  of  the  ways.    The  yard  is  situated 
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on  the  west  bank  of  the  Delaware  River  a.'...' 
miles  south  of  the  Market  St.  wharf  in  Ph....  :■ 
When  taken  over  by  the  agent  in  September,  it 
wilderne.Hs  overgrown  with  heavy  underbru-sh  and  :  .^.. 
trees.  Today  the  whole  900  acres  have  been  cleared. 
all  of  the  50  ways  are  under  con.st ruction,  dredgintf 
operations  are  under  way  in  the  wet  baain,  quarters 
for  2500  workmen  are  occupied,  and  the  c-  n 
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rate.  To  accomplish  this  has  required  an  average 
working  force  of  from  12,000  to  14,000  men,  some  of 
whom  are  housed  in  the  cantonment  type  of  building 
on  the  work,  but  many  of  whom,  living  in  and  around 
Philadelphia,  reach  and  leave  the  plant  every  morning 
and  evening  on  special  trains  and  boats. 

The  general  layout  of  the  site  is  shown  herewith. 
The  railway  tracks  from  the  north  or  from  the  west 
lead  to  a  station  at  the  middle  of  the  site.  Grouped 
around  this  station  and  to  the  north  and  outside  of  a 
fence  inclosing  the  yard  proper  are  the  residence  build- 
ings. These,  as  at  present  designed,  include  a  lodging 
house  and  restaurant,  quarters  for  the  foremen  and 
engineers,  mess  halls,  quarters  for  the  workmen,  stables, 
blacksmith  shops  and  warehouses  for  the  commissary. 
All  of  these  buildings  are  of  timber  construction  and 
may  be  enlarged  in  number  as  the  work  progresses. 
Immediately  opposite  the  railway  station  but  within 
the  yard  proper  is  the  administration  group  for  the 
operation  of  the  plant.  These  structures  include  a  large 
frame  wing  building  for  the  main  offices  and  an  em- 
ployment office  immediately  at  the  entrance  to  the  yard, 
and  garages,  hospitals,  etc.,  near-by. 

From  the  main  entrance  wide  streets  extend  serving 
the  entire  yard,  so  planned  as  to  permit  free  use  of 
motor  trucks  for  transporting  material  and  other  yard 
service.  The.  yard  will  be  thoroughly  sewered,  the 
sewers  running  to  a  disposal  plant  on  the  western  side. 
A  high-pressure  pumping  station  is  located  near  the 
shipways,  equipped  not  only  for  general  yard  service 
but  for  emergency  use  and  fires  as  well.  The  fire 
stations  are  carefully  planned  to  cover  the  whole  yard 
and  are  equipped  with  complete  apparatus  of  the  most 
improved  type.  From  rapid  sand  filters  at  the  end  of 
the  yard  a  water  system  extends  with  sufficient  capac- 
ity to  serve  a  city  the  size  of  Minneapolis.  Electricity 
for  the  plant  will  come  from  a  local  public  service  com- 
pany. 

Only  Five  Per  Cent.  Fabricated  at  Yard 

The  operation  of  the  plant  may  be  followed  from 
the  layout  plan.  The  design  of  the  ships  to  be  built 
at  Hog  Island  is  such  that  about  95%  of  the  shop 
work  is  done  in  fabricating  shops  outside  the  plant, 
the  other  5%  being  fabricated  at  the  plant  in  the  shops 
at  the  east  end  of  the  site.  All  material  enters  the 
site  from  the  west,  where  are  located  the  main  yards. 
Fabricated  material  is  brought  in  here  and  run  to  one 
or  the  other  of  the  two  material  storage  yards,  where 
it  is  stored  in  the  space  between  the  tracks.  Alongside 
the  main  tracks  are  tracks  for  the  locomotive  cranes 
which  handle  the  fabricated  material  after  it  reaches 
the  yard.  The  main-line  cars  then  are  run  back  to  the 
interchange  yard,  to  be  taken  out  when  required.  About 
500  flat-cars  are  to  be  owned  by  the  shipyard  for  the 
transportation  of  the  material  inside  the  yard. 

The  material  from  the  main  storage  yard  is  taken 
by  continuing  east  to  the  so-called  holding  yard  in 
the  extreme  northeastern  end  of  the  plant.  This  yard 
is  a  day-to-day  storage.  Material  as  ordered  for  oach 
of  the  ships  on  the  ways  is  taken  from  the  main  stor- 
age yard  and  delivered  to  the  holding  yard  each  day 
for  the  construction  of  the  ships  on  the  next  day.  In 
this  holding  yard  are  run  tracks  which  lead  to  the 


individual  shipways.  Material  can  be  taken  directly 
from  the  holding  yard  to  the  ways.  In  addition,  tracks 
are  run  from  the  material  storage  yard  directly  to 
the  marginal  tracks  controlling  all  of  the  shipways, 
so  that  in  case  of  necessity  materials  can  be  delivered 
directly  from  the  storage  yards  to  any  shipway.  The 
yard  contains  about  75  miles  of  standard-gage  track. 

Between  the  second  material  storage  yard  and  the 
holding  yard  are  located  the  fabricating  shops,  which 
for  the  time  being  will  be  of  temporary  construction — 
that  is,  steel  framing  will  be  kept  at  a  minimum. 
Material  enters  the  shops  from  tracks  on  the  south 
side  of  the  shop  area,  passes  through  the  fabricating 
shops,  and  is  delivered  for  use  in  the  ships  on  the  tracks 
at  the  north  side  of  the  shops,  from  which  tracks  it 
can  be  delivered  to  the  west  to  the  material  storage 
yard,  or,  if  wanted  immediately,  to  the  east  to  the 
holding  yard. 

Heavy  Fittings  Brought  To  Wet  Basin  Area 

The  heavy  fittings  and  timber  for  the  finishing  of 
the  ships  are  brought  in  from  the  west,  but  are  classi- 
fied and  stored  in  the  wet  basin  classification  yard  in 
the  extreme  southwest  of  the  site.  From  this  yard 
the  material  is  run  into  the  machine  and  cabinet  shop 
or  the  finishing  warehouse,  and  is  then  delivered  by 
locomotive  cranes  to  the  fitting  out  wharves  which  con- 
trol the  ships  in  the  fitting  out  process,  or  is  delivered 
direct  to  the  wharves  from  the  classification  yard. 

The  ways  are  laid  out  in  groups  of  ten  each.  Each 
way  is  under  independent  control,  but  the  groups  of 
ten  are  each  served  by  a  compressor  house  located  at 
the  center  of  the  ladder  of  tracks  entering  the  ways. 
As  in  the  other  Government  plants,  however,  the  con- 
struction of  each  ship  on  the  way  will  be  in  charge 
of  one  foreman,  who  is  responsible  for  the  work  on 
his  ship  or  on  his  way,  and  the  control  of  that  way 
is  independent  of  all  the  other  ways.  Each  foreman 
will  order  his  material  for  delivery  as  though  he  were 
conducting  an  independent  plant,  and  it  will  be  for- 
warded to  him  through  the  track  arrangement  noted  in 
the  foregoing  paragraphs. 

There  are  two  different  types  of  way,  differing  mainly 
in  size,  Groups  3,  4  and  5  being  able  to  take  care  of 
boats  of  larger  size  than  those  in  Groups  1  and  2.  The 
layout  of  the  typical  ways  is  shown  in  one  of  the  draw- 
ings. These  ways  are  spaced  on  105-ft.  centers  and 
are  400  ft.  long  for  the  491-ft.,  7500-ton  boats,  and 
450  ft.  long  for  the  541-ft.,  8000-ton  boats.  Between 
each  two  ways  are  four  steel  towers,  each  carrying 
boom  derricks  on  its  outer  comers.  These  towers  are 
stationary,  but  their  booms  are  of  such  length  as  to 
control  the  shipbuilding  operations  on  the  two  adjacent 
ways,  and  they  are  spaced  off  center  in  the  inter-way 
space  so  as  to  permit  the  entry  of  a  material  track. 

The  shipways  themselves  are  timbep  pile  and  cross- 
beam construction  with  one  exception.  The  ways  have 
been  divided  for  ease  and  rapidity  of  construction  into 
five  contiacts,  and  five  separate  contractors  are  at  work 
driving  the  piles  for  the  ways.  One  of  these  contrac- 
tors, the  Raymond  Concrete  Pile  Co.,  has  made  arrange- 
ments with  the  Government  whereby  it  is  building  its 
ways  of  reinforced  concrete  above  high  tide. 

An  interesting  feature  of  this  yard  is  the  ship- 
builders' school.     At  the  upper  end  of  the  site  is  an 
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inclosure,  in  which  are  to  be  built  full-sized  parts  of 
a  fabricated  steel  ship  merely  as  instruction  work  for 
future  shipbuilders.  Recruits  at  this  school  are  paid 
30c.  an  hour  while  learning  the  details  of  ship  erection, 
and  are  put  through  an  intensive  six-weeks  course  be- 
fore being  turned  over  to  the  real  shipbuilding  work  as 
qualified  workmen. 


Submarine  Boat  Corporation, 
Newark,  N.  J. 

THE  shipyard  of  the  Submarine  Boat  Corporation 
occupies  about  125  acres  at  the  southerly  end  of 
the  new  Port  of  Newark  Terminal.  This  terminal,  a 
municipal  project  of  the  city  of  Newark,  N.  J.,  has 
been  under  construction  for  a  few  years  past.  It  com- 
prised when  taken  over  for  shipbuilding  last  August 
a  flat  sand  fill  some  five  feet  cbove  high  water  in  Newark 
Bay,  with  a  parallel  frontage  of  about  2700  ft.  on  the 
bay,  where  the  depth  of  water  at  present  is  12  ft., 
and  extending  back  about  1800  ft.,  with  a  channel  on 
one  side.  The  main  channel  in  the  bay  has  a  depth 
of  25  ft.,  and  the  Government  is  now  engaged  in  dredg- 
ing to  that  depth  to  the  approaches  to  the  yard,  with 
12  ft.  depth  up  to  the  bulkhead.  This  site  is  about 
four  miles  from  the  City  Hall  of  Newark,  about  a  mile 
from  the  main  line  of  the  Central  R.R.  of  New  Jersey, 
and  a  mile  and  a  half  from  the  lines  of  the  Lehigh 
Valley  and  Pennsylvania  railroads.  It  is  also  entered  by 
a  municipal  railroad,  known  as  the  Port  Newark  Ter- 
minal R.R.,  which  connects  with  the  various  adjacent 
trunk  lines.  There  is  no  approach  at  present  by  elec- 
tric car,  but  the  local  transportation  company  is  engaged 
in  laying  track  so  as  to  reach  the  entrance  to  the  yard. 
The  whole  area  has  city  sewer  and  water  connections, 
and  is  laid  out  in  cobblestone  streets,  some  of  which 
are  in  such  location  as  to  be  available  for  the  present 
purpose.  A  bulkhead  dock-wall  exists  alongside  the 
property.  In  this  yard  will  be  built,  according  to  pres- 
ent plans,  one  hundred  and  fifty  5000-ton  boats. 


The  accompanying  drawings  illu.strate  the  layout  of 
the  shipyard  and  the  proposed  method  of  routing  mate- 
rials through  the  yard.  The  railway  entrance  is  from 
the  extreme  northerly  comer  of  the  site.  Here  the 
tracks  divide  into  three  groups,  the  easterly  leading 
to  a  cla.ssification  ladder,  the  middle  to  a  group  of 
passenger  tracks  and  the  westerly  to  the  fitting-out 
dock  and  a  large  storage  yard.  Most  of  the  fabricated 
material  ordered  from  outside  shops  enters  on  the 
northern  corner  of  the  yard  through  a  cla.ssification 
ladder  rUiining  along  the  east  property  line.  Here  the 
material  is  separated  and  delivered  by  rail  to  each  of 
the  28  identical  ways  as  required.  At  the  south  side 
of  the  classification  ladder  are  through  tracks  leading 
to  the  shop  in  the  central  portion  of  the  site.  On  these 
tracks  will  enter  the  ship  steel  which  is  to  be  fabricated 
in  the  shops  for  the  bows  and  stems  of  the  vessels. 
Further  to  the  south  lies  the  lumber  storage  yard  in 
which  the  mill-cut  timber  will  be  delivered  and  stored, 
and  which  is  entered  by  a  single  track  for  delivery. 
Most  of  the  material  from  this  yard  will  be  delivered 
to  the  ships  by  rail.  Between  the  lumber-storage  yard 
and  the  ladder  are  the  necessary  railroad  structures, 
such  as  the  engine  house,  oil-storage  building,  track- 
material  storage,  standpipes,  yard  master's  office,  etc 

At  the  south  of  the  freight  tracks  are  six  passenger 
tracks  leading  to  a  passenger  terminal  at  the  entrance 
of  the  shop.  These  six  tracks  have  gantleted  platforms 
each  12  ft.  wide  and  640  ft.  long,  and  in  addition 
there  are  three  trolley  track  entrances.  So  great  a 
passenger  terminal  is  required  because  virtually  all  of 
the  12,000  workmen  who,  it  is  expected,  will  be  main- 
tained at  the  plant,  have  to  come  to  the  plant  by  train 
or  trolley  because  housing  possibilities  on  the  Newark 
meadows  are  virtually  nil.  There  is,  as  a  headhouse  to 
the  passenger  track,  a  covered  concourse  with  adjacent 
waiting  room  and  employment  office. 

Farther  west  are  the  storage  tracks,  between  which 
will  be  kept   all   fabricated   material  which   cannot   be 
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delivered  direct  to  the  shipway  space,  and  the  materials 
for  the  fitting  out  dock.  At  the  extreme  west  is  the 
heavy  fitting  storage  building  for  material  that  needs 
protection. 

Arranged  around  the  center  of  the  railway  terminal 
is  the  shop  layout.  In  the  middle  is  a  hotel  and  restau- 
rant of  timber  frame,  with  stucco  on  metal  lath  walls. 
It  is  76x96  ft.  in  plan  and  two  stories  high.  Here 
will  be  provided  rooms  for  a  limited  number  of  the 
officials  of  the  company  and  visitors,  and  a  restaurant 
for  at  least  the  office  force.  Commissary  provisions  for 
the  mechanics  will  be  made  at  various  places  around 
the  plant.  Directly  in  front  of  the  hotel  building  is 
the  administration  building,  80  x  196  ft.  in  plan  and 
two  stories  high,  of  wood  frame  structure  with  stucco 
walls. 

On  either  side  of  the  administration  building  are 
twin  shop  layouts,  known  as  the  north  shop  and  south 
shop.  These  shops  are  identical  in  construction  and 
size.  They  are  arranged  so  the  ship  steel  can  be  de- 
livered from  the  railway  tracks  to  skids  and  after 
fabrication  pass  out  upon  tracks  from  locomotive  cranes 
traveling  on  the  main-line  tracks  of  the  yard,  which 
lead  to  the  ships  and  to  the  fitting  docks.  The  shops 
are  of  light  steel  frame  construction,  with  corrugated 
iron  walls,  except  in  the  case  of  the  template  shop,  which 
is  heated  and  which  has  stucco  walls  similar  to  those 
on  the  adminsitration  and  hotel  buildings. 

Ways  Controlled  by  Derricks  Between  Ways 

The  shipways  are  laid,  as  shown  in  the  drawing,  in 
groups  of  two,  controlled  by  the  main-line  tracks  run- 
ning between  the  two  ways  of  each  group.  The  ways 
themselves  are  of  timber  piles,  of  which  26,340  are  to 
be  used  in  the  28  ways,  driven  out  about  180  ft.  into 
the  water  and  reaching  back  310  ft.  upon  the  land. 
The  piles  are  capped  with  horizontal  timbers  forming 
the  ways.  High  tide  is  about  6  ft.  below  the  present 
grade  of  ground  at  the  bulkhead  line.  The  bulkhead 
is  cut  and  the  ways  are  so  arranged  that  high  tide 
hits  the  way  about  50  ft.  out  shore  of  the  bulkhead 
line.  The  ways  are  controlled  in  the  first  place  by 
the  tracks  mentioned,  and  by  derricks.  In  front  of  each 
pair  of  ways  and  between  the  tracks  is  a  boom  derrick 
of  7i  tons  capacity  and  82  ft.  boom.  Between  each 
group  of  twin  ways  are  two  towers  ,each  carrying  two 
boom  derricks  of  five  tons  capacity  with  77  ft.  radius, 
so  that  they  can  reach  across  the  way  into  the  inter- 
group  storage  space  entered  by  the  material  railway. 
These  derricks  are  stiff-legged  and  do  not  require  guys. 
It  will  be  noted  that  the  guys  for  the  forward  boom 
derrick  at  every  sixth  way  are  carried  over  entering 
railroad  tracks  by  a  steel  frame  sufficiently  high  to 
permit  the  entrance  of  a  locomotive  crane  with  boom 
vertical.  Thus  the  whole  shipbuilding  operation  is  con- 
trolled from  the  derricks.  It  is  expected  that  a  certain 
amount  of  framing  will  be  done  within  the  area  of  the 
boom  derricks  in  the  open. 

When  the  ship  is  launched  it  is  to  be  towed  over 
to  the  southeasterly  corner  of  the  yard,  where  it  will 
be  fitted  with  the  heavy  fittings,  such  as  engines, 
boilers,  etc.,  either  from  shear  legs  or  a  hammer-head 
crane.  The  details  of  this  particular  part  of  the  oper- 
ation are   not  yet  complete.     The  heavy   fittings  will 


be  brought  down  from  the  covered  fitting.s  storage 
buildings  which  are  being  built  at  the  southwestern 
end  of  the  yard,  and  from  the  heavy  fittings  storage 
building  which  lies  at  the  north  end  of  the  yard.  Con- 
nections between  the.se  shops  and  the  fittings  dock  are 
on  standard  tracks.  After  the  heavy  fittings  have  been 
made,  the  ship  will  be  moved  along  the  dock  in  the 
south  channel  and  will  be  completed  there.  It  will  be 
noted  that  there  are  covered  fittings  storage  buildings 
and  paint  shops  available  at  this  part  of  the  yard. 
There  exists  room  for  16  ships  lying  two  abreast  along 
this  part  of  the  yard. 

The  entire  plant  is  to  get  its  power  from  local  elec- 
tric power  companies,  «somewhere  between  9000  and 
13,000  hp.  being  the  estimated  power  required.  There 
will  be  a  substation  built  immediately  east  of  the  rail- 
way terminal,  which  will  take  care  of  the  transforma- 
tion of  power  for  the  shops,  but  the  compressor  houses 
and  transformer  for  the  shipways  will  be  located  in 
small  houses  between  everj-  fourth  set  or  ways,  there 
being  seven  such  houses  to  the  yard.  The^onain  admin- 
istration building  and-hotel  and  the  template  shop  will 
be  heated  from  thsir  own  heating  plant.  The  rest 
of  the  buildings  will  not  be  heated.  As  noted  before, 
the  whole  area  has  water  mains  and  sewers  put  in 
by  the  company  from  city  connections  and  latrines  are 
scattered  all  over  the  yard  area,  as  shown  in  some  of 
the  drawing  details.  There  will,  in  addition,  be  a 
hospital  near  the  railway  entrance. 

The  construction  work  is  being  done  by  the  Submarine 
Boat  Corporation  which  for  this  work  has  a  close  affilia- 
tion with  the  Lackawanna  Bridge  Company. 


Merchants  Shipbuilding  Corporation 
at  Bristol,  Penn. 

THE  third  of  the  agency  plants,  now  being  built 
by  the  Merchants  Shipbuilding  Corporation  at 
Bristol,  Penn.,  is  the  smallest  of  the  three  Government 
yards,  and  in  many  ways  it  is  the  most  nearly  complete. 
It  is  on  the  Delaware  River  about  23  miles  above 
Philadelphia,  and  adjoining  the  city  of  Bristol.  It 
occupies  about  265  acres  of  flat  land  situated  between 
the  river  and  the  main  line  tracks  of  the  Pennsylvania 
R.R.,  an  area  which  had  been  pa»ily  covered  v\ith  the 
plant  of  the  Standard  Cast-Iron  Pipe  and  Foundrj- 
Co.  This  plant  was  bought  by  the  shipbuilding  com- 
pany early  last  summer,  and  certain  of  its  buildings 
are  being  utilized  for  the  new  shipyard. 

The  general  layout  of  the  plant  is  shovvTi  on  an  accom- 
panying drawing.  The  shipyard  proper  extends  along 
about  3600  ft.  of  river  front  and  back  about  1500 
ft.  from  the  river.  It  is  divided  into  four  yards,  num- 
bered 1  to  4,  and  containing  the  various  service  build- 
ings, the  sorting  and  storage  spaces  and  the  shipways 
themselves.  The  industrial  town  which  is  being  built 
to  house  a  large  number  of  the  employees  in  the  plant 
lies  between  the  plant  and  the  railroad.  TAvelve  way? 
are  provided  in  which  can  be  built  simultaneously 
twelve  ships  up  to  a  length  of  nearly  500  ft.  The  40 
fabricated  ships  assigned  to  the  company  have  a  dead- 
weight tonnage  of  9000  tons  each.  Provision  is  made 
for  the  simultaneous  fivting  out  of  three  ships  at  the 
wharf  downstream  from  the  ways. 
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DETAIL  OP  ONE  SET  OP  WAYS  AT  BRISTOL  YARD 


Material  will  enter  the  yard  from  the  extreme  north 
end  of  the  site  of  a  single  track  line  switching  off 
from  the  main  line  of  the  railway,  or  from  another 
single  track  line  running  through  the  town  site  to  Yard 
4  at  the  lower  end  of  the  plant.  The  former  line  leads 
first  to  a  six-track  ladder  for  temporary  unloading  to 
the  yard  area  labeled  Yard  1.  Here  will  be  stored  most 
of  the  lumber  which  will  be  taken  to  the  plant  by  motor 
truck.  Continuing  through  this  first  ladder  are  two 
tracks  leading  to  the  fabricating  plant  at  the  south  end 
of  the  yard.  Just  beyond  the  first  ladder  is  located 
the  main  structural  yard.  Here  are  four  tracks  con- 
trolled by  two  10-ton  and  one  15-ton  A-frame  gantry 
cranes,  and  in  this  space  will  be  stored  the  incoming 
fabricated  steel  from  outside  shops.  From  this  yard 
this  material  will  be  distributed  as  needed  to  the  main- 
line entrance  tracks  and  sent  to  the  railroad  track 
which  runs  parallel  to  the  river  at  the  shore  end  of 
the  shipway.     All  of  the  yards  and  track  noted  hereto- 


fore  are  outside   of  the  main 
fence  line  of  the  yard. 

Nearer  the  river  are  two 
tracks,  leading  from  the  en- 
trance track,  which  run  on 
either  side  of  the  main  plate 
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shop.  The  track  on  the  shore  side  of  the  shop 
will  be  used  for  the  main  storage  of  steel  which  has 
to  go  through  the  plate  shop,  and  will  be  controlled  by 
two  10-ton  gantry  cranes,  as  shown.  The  track  on 
the  river  side  of  the  shop  runs  into  branches  which 
control  the  general  fabricating  yard  and  lead  to  the 
storage  ladder  shown  at  the  south  end  of  the  site.  These 
ladders,  as  noted  before,  are  also  connected  by  a  back 
track  through  to  the  shore  end  of  the  site. 

At  the  southwest  end  of  the  site  are  located  the 
fiting-out  shops  all  of  which  are  utilized  in  the 
production  of  material  for  fitting  out  the  launched 
ships  lying  along  the  fitting-out  wharf  at  the  south 
end  of  the  site.  This  wharf  is  controlled  by  a  60-ton 
fitting-out  crane  running  on  30-ft.  gage  tracks  imme- 
diately alongside  the  water  side  of  the  wharf.  In  this 
part  of  the  site,  too,  will  be  located  the  main  entrance 
to  the  plant  with  the  offices,  time-check  booth,  etc.,  and 
just  outside  of  the  fence  will  be  a  garage  and  a  large 
restaurant  with  accommodations  for  2650  men. 

Some  Old  Buildings  Are  Utilized 

The  buildings  in  the  plant,  as  noted  before,  are  some 
of  them  new  and  some  of  them  utilization  of  the  old 
foundry  buildings.  The  main  furnace  and  plate  shop, 
for  instance,  which  is  more  than  1000  ft.  long,  is  for 
the  most  part  the  old  foundry  building,  with  additions 
to  square  it  out  and  make  it  continuous.  It  is  a  steel- 
frame  building  with  brick  and  corrugated  iron  sides. 
The  power  house  is  being  built  around  the  old  power 
house,  which  remains  in  service  during  the  reconstruc- 
tion. It  will  be  provided  with  a  belt  conveyor  leading 
down  to  coal  storage,  which  is  kept  filled  from  cars  on 
tracks  running  down  to  the  end  slip  alongside  of  the 
fitting-out  pier.  Coal  will  be  brought  in  by  water.  The 
joiners'  shop  and  shipwright  shop  alongside  the  power 
house  are  new  steel-frame  buildings,  while  the  pipe, 
sheet,  metal  and  rigger  shop  to  the  east  of  the  power 
house  is  an  old  building.  The  boiler  and  blacksmith 
shop  is  an  old  building  with  additions.  The  machine 
shop  is  an  old  building.  All  the  service  buildings  are 
new.  The  general  stores  and  mold  loft,  a  structure 
200  X  300  ft.  in  plan,  is  a  new  combination  reinforced- 
concrete  and  steel  structure.  The  first  two  stories  are 
of  flat-slab  reinforced  concrete  and  they  carry  a  third 
story  with  steel  columns  and  a  steel  truss  roof  to  pro- 
vide a  sufficient  span  for  mold  loft  operation,  which 
cannot  be  carried  on  with  the  close  column  spacing 
necessary  for  concrete  construction.  A  remai'kable 
record  was  made  by  the  contractor  in  finishing  this 
building  in  45  days  from  the  time  it  was  started. 

The  shipways  are  484  ft.  long,  spaced  108  ft.  on 
centers  for  the  first  nine  at  the  west  end  of  the  yard, 
decreasing  to  97  ft.  for  the  tenth  and  86  i  ft.  for  the 
last  two  ways,  respectively.  They  have  wooden  piles 
at  the  water  end,  reaching  up  to  high  water,  at  which 
time  there  is  7  ft.  of  water  over  the  end  pile.  There 
is  about  6  ft.  of  tide  here.  From  the  end  of  the 
wooden  piles,  which  are  capped  with  wooden  beams 
and  provided  with  a  wooden  floor,  the  way  continues  up 
on  concrete  piles  with  cross-beams  and  slabs  of  rein- 
forced-concrete  footing  on  concrete  piles  of  the  Ray- 
mond type.  The  openings  between  these  cross-beams 
are  filled  in  up  to  the  level  of  the  beams  with  dirt. 


Thi.s  section  continues  up  to  a  point  where  the  grround 
ha.s  a  safe  bearing  value  of  two  ton*  per  square  foot, 
above  which  the  sloping  continues  and  a  4-ft.  concrete 
slab  on  the  ground  itself,  or,  in  cases  where  the  srround 
permits  it,  the  4-ft.  mattress,  is  lowered  and  the  surface 
is  brought  to  grade  with  cros»-beams  filled  in  between 
with  dirt.  In  a  few  places,  where  the  grade  of  the 
shipways  becomes  more  than  10  ft.  aba%-e  the  level  of 
the  ground,  the  upper  ends  of  the  ways  are  carried  oo 
reinforced-concrete  bents. 

The  .«:hipways  are  controlled  by  crane  runways  located 
between  each  set  of  shipways  and  carrying  two  boom 
cranes  to  each  runway.  These  runways  are  of  two 
types.  These  southerly  five  runways  are  of  a  t>T>e  de- 
signed by  Terry  &  Tench,  and  carry  Terr>'  &  Tench 
cranes.  The  seven  northerly  runways  were  designed 
by  the  American  Bridge  Co.  and  carr>',  for  Craneways 
6,  7,  8,  and  9,  Terry  &  Tench  cranes:  for  Nos.  10,  11. 
and  12  the  American  Bridge  Co.'s  bents  carr>-  Brown 
Hoist  cranes. 

The  Terry  &  Tench  runways  consist  of  triangular 
towers  footing  on  individual  concrete  bases  on  piles. 
braced  across  at  each  bent  with  a  concrete  strut.  The 
crane  towers  are  braced  across  at  the  top  with  steel 
struts  and  longitudinally  with  a  bracing  as  shown  in 
the  drawing.  They  carr>'  Terry  cranes  which  have  a 
capacity  of  15  tons  at  54-ft.  boom  lengths,  and  five 
tons  at  92-ft.  boom  lengths.  The  American  Bridge 
Co,  bents  are  of  the  braced  square-tower  t\'pe  shown 
in  the  drawing  and  rest  on  spread  footings  on  piles. 
These  piles  are  of  wood  in  the  below-water  sections 
and  of  Raymond  concrete  type  above  water.  Tha  Brown 
Hoist  cranes  have  a  capacity  of  16  tons  at  54  ft.  These 
cranes  will  control  tha  entire  shipbuilding  operations, 
taking  material  from  the  cars  on  the  tracks  parallelinfr 
the  river  at  the  rear  of  the  shipways. 

New  Town  Will  House  Most  of  the  Workmen 

Each  crane  runway  has  at  its  shore  end  a  house  for 
paint  rooms,  transformer  buildings,  toilet  rooms,  tool 
rooms,  etc.  Power  for  the  entire  work  will  be  ven- 
erated at  the  steam  power  plant,  located  at  the  south 
end  of  the  yard.  Here  also  will  be  all  the  compressors, 
and  air  will  be  led  throughout  the  plant  through  a 
special  pipe  line,  controlling  the  shops  and  shipways. 

The  industrial  town  A^rrants  separate  description  in 
another  article.  Briefly  described  here,  it  consists  of 
well-planned  city  blocks  comprising  groups  of  bachelor 
quarters  with  boarding  houses  at  each  end  of  the  blocks, 
apartment  houses  for  small  families,  group  houses  for 
somewhat  larger  families,  and  single  houses  for  such 
as  require  or  desire  them.  The  buildings  are  of  a 
series  of  uniform  interior  layout,  but  great  attention 
has  been  paid  to  a  diversity  of  architectural  treatment 
so  that  a  pleasing  effect  is  achieved.  These  buildings 
will  house  about  3000  employees.  It  is  hoped  that  2000 
more  will  bo  able  to  find  homes  in  Bristol  or  vicinity, 
about  300  in  an  old  excursion  steamer  which  has  been 
moored  at  a  wharf  at  the  site,  and  700  of  the  lower- 
grade  workmen  in  camps. 

The  work  is  divided  into  contracts  as  follows: 
Housing  and  plant  buildings.  Fred  T.  Ley  &  Co..  Inc.; 
shipways  and  water  work,  John  Monks  and  Sons,  and 
mechanical  equipment,  William  Gordon  Corporation. 
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Build  Hundred  and  Ten  Inch  Plate  Mill  in  Six  Months 

Employees  and  Office  Force  of  Carnegie  Steel  Company's  Homestead  Works  Supply 
Construction-Labor  Deficiency  by  Saturday  and  Sunday  Work 


LOCOMOTIVE  CRANES  SETTING  ROOF  TRUSS  ON  THE  664-POOT  SHEAR  BUILDING 


ON  APRIL  17  the  Homestead  Works  of  the  Carnegie 
Steel  Co.  received  orders  to  build,  on  a  site  covered 
with  70,000  tons  of  scrap  metal  and  materials,  a  110-in. 
plate  mill  with  the  greatest  possible  expedition.  Ship 
plates  for  the  country's  new  merchant  fleet  were  the 
need  of  the  hour,  and  plate-mill  capacity  had  to  be  in- 
creased at  the  earliest  possible  moment.  Therefore  it 
was  decided  to  finish  the  new  project,  forthwith  christ- 
ened the  "Liberty  Mills,"  with  the  greatest  possible 
dispatch. 

A  mill  of  this  size  had  not  been  under  consideration 
at  the  Homestead  Steel  Works  when  the  order  to  build 
was  received.  There  were  no  spare  parts  which  could 
be  taken  from  other  mills;  no  engines,  no  machinery 
was  available.  Pencil  had  never  been  put  to  paper  in 
the  way  of  preliminary  estimates  or  designs.  The  con- 
struction was  thrown  on  the  hands  of  men  who  were 
already  burdened  with  unusual  difficulties  at  an  un- 
precedented time;  men  whose  minds  were  occupied  with 
the  problems  of  insufficient  coal  supply,  scarce  and  in- 
efficient labor,  and  transportation  difficulties.  Ordinary 
labor  was  virtually  unobtainable,  and  it  was  actually  the 
first  of  June  before  it  was  possible  to  clear  the  site  and 
start  construction  operations. 

Yet  the  mill  was  formally  opened  and  began  the  pro- 


duction of  ship  plates  on  Oct.  17,  three  months  ahead 
of  the  earliest  time  that  anyone  had  dared  to  predict. 

After  2400  carloads  of  scrap  metal  and  miscellaneous 
material  had  been  removed  from  the  300  x  1100-ft.  site, 
there  remained  71,950  yd.  of  excavation  to  be  taken 
out.  While  17,147  cu.yd.  of  concrete  and  50,120  cu.yd. 
of  backfill  were  placed,  40  miles  of  temporary  track  had 
to  be  laid,  changed  and  removed.  The  construction  of 
a  5-ft.  sewer  1000  ft.  long  was  necessary,  and  seven  mill 
buildings,  with  a  floor  area  of  215,000  sq.ft.  and  with 
3390  tons  of  steel  framework,  were  erected.  In  addi- 
tion to  this,  there  had  to  be  manufactured  and  erected 
the  mill  itself,  with  its  4000-hp.  motor,  a  large  number 
of  cranes  and  much  auxiliary  equipment.  Moreover,  it 
was  necessary  to  enlarge  the  power  house  across  the 
river  at  the  Carrie  furnaces  of  the  Carnegie  Steel  Co., 
to  provide  for  the  operation  of  the  new  mill,  by  in- 
stalling a  new  gas  engine  and  a  3750-kw.  generator.  To 
take  this  current  to  the  plate  mill  a  2-mile  transmission 
line,  including  a  1030-ft.  span  on  a  pair  of  115-ft.  steel 
towers  across  the  Monongahela  River,  was  constructed. 

The  most  serious  construction  difficulty  was  that  of 
finding  suflScient  common  labor.  The  main  sewer  trench, 
for  illustration,  and  much  of  the  footing  excavation 
work,  could  have  been  done  by  hand  under  other  cir- 
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BEFORE  WORK  COULD  BEGIN,   70,000  TONS  WERE 
REMOVED   FROM    300  x  1100-POOT    SITE 

cumstances.  As  it  was,  the  most  quickly  available  steam 
shovels,  which  happened  to  be  of  the  railroad  type,  were 
set  to  work,  and  a  trench  twice  as  wide  as  was  needed 
was  excavated  for  the  sewer  in  far  less  than  half  the 
time  that  would  have  been  required,  under  the  circum- 
stances, to  do  the  job  in  the  ordinary  way.  A  second 
shovel,  following  along  behind  the  laying  of  the  5-ft. 
concrete  pipe,  threw  in  the  backfill,  as  shown  in  one 
of  the  photographs.  All  common  labor,  however,  could 
not  be  dispensed  with,  and  in  the  last  analysis  it  was 
the  volunteer  labor  that  saved  the  day  and  made  pos- 
sible the  early  completion  of  the  mill.  Officials  and 
clerks  from  the  offices  of  the  Homestead  Works  and 
from  the  general  offices  in  Pittsburgh,  as  well  as  skilled 
mechanics  and  mill  workmen,  turned  out  after  their 
regular  hours  to  wield  shovels,  push  wheelbarrows  and 
shoulder  cement  sacks.  These  forces  on  Saturday 
afternoon,  Saturday  night  and  Sunday  cleared  up  the 
stagnation  which  accumulated  during  the  week  be- 
cause of  the  shortage  of  regular  laborers.  At  one 
time  as  many  as  450  of  them  were  on  the  job. 

The  110-in,  plate  mill  and  its  tracks  cover  an  area 
of  9  acres  on  the  Monogahela  River,  west  of  the  How- 
ard Axle  Works  in  West  Homestead.  After  the  scrap 
and  miscellaneous  materials  were  removed,  excavation 
was  begun  with  a  22-yd.  73-ton  steam  shovel  borrowed 
from  the  Union  Railroad.    The  site  was  an  old  river 


bottom  of  mixed  materiaU,  part  of  it  cinder  fill,  and 
most  of  it  of  a  treacherou.s  character.  At  the  ea.st  end 
the  soil  con.si.sted  of  old  a.shes  and  dirt  which  had  been 
in  place  for  a  number  of  years,  and  which  had  to  be 
removed.  In  the  main  foundation  for  the  mill  and 
mill  motor  110  forty-foot  concrete  piles  were  required. 
The  west  end,  however,  which  consisted  of  a  hot  slag 
fill  10  to  15  ft.  deep,  afforded  an  excellent  foundation. 

The  foundations  are  all  of  concrete,  continuous  for 
the  brick  buildings,  and  of  the  single  pier  type  for  the 
main  mill  building  columns.  In  ordinarj'  construction 
individual  pits  are  usually  dug  for  such  column^i,  in 
which  the  concrete  forms  for  the  piers  are  built.  On 
account  of  the  scarcity  of  labor,  however,  this  excava- 
tion was  done  at  the  Liberty  Mill  with  steam  shovete, 
the  2i-yd.  railroad  shovel  already  mentioned,  two  J-yd. 
and  one  U-yd.  shovels  each  taking  a  line  of  column  foot- 
ings and  cutting  straight  through  from  one  end  to  the 
other,  leaving  a  long  trench  in  which  the  forms  could  be 
.set.  The  piers  were  then  built  and  the  material  back- 
filled. The  same  excavation  scheme  was  followed  in 
constructing  the  1000-ft.  sewer,  the  73-ton  shovel  dig- 
ging a  trench  18  ft.  deep  and  30  ft.  wide  for  its  entire 
length. 

The  concrete  was  mixed  in  four  J-yd.  and  four  S-ft. 
mixers.  The  160-ft.  steel  tower  shown  in  the  photo- 
graph was  used  to  place  the  heating  furnace  and  mill- 
building  footings.  It  was  supplemented  by  a  portable 
tower  45  ft.  high  mounted  on  a  railroad  car.  In  addi- 
tion to  these  two  towers,  concrete  was  also  placed  with 
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TRACK  PLANT  PLACED  LARGE  SHARE  OF  CONCRETE 

a  mixer  mounted  on  a  flat  car,  and  moved  from  pier  to 
pier  as  the  work  progressed.  As  a  result  of  unusual 
circumstances,  which  made  it  impossible  to  suppiy 
enough  blast-furnace  slag  for  the  concrete  aggregate, 
the  first  gravel  concrete  placed  in  eight  years  at  the 
Homestead  Works  is  in  the  footings  for  the  Liberty 
Mill.  Most  of  the  concrete  was  made  with  gravel, 
though  some  slag  was  obtained. 

The  mill  comprises  seven  units,  in  addition  to  the 
power-house  extension  across  the  river.  The  slab  yard 
building  is  70  x  293  ft,,  the  heating  furnaces  building 
106  X  293  ft.,  the  mill  building  itself  70  x  293  ft.,  while 
the  shipping  building  and  the  vshear  buildings  are  each 
80  ft.  wide,  the  former  being  864  ft.  long,  and  the  latter 
764  ft.  All  of  them  are  steel-frame  buildings  with  glass 
sides  set  in  steel  window  sash.  The  buildings  all  have 
straight  truss  roofs  with  ventilator  louvres.  The  shear 
and  shipping  buildings  have  roofs  of  a  sawtooth  t>pe 
which  gives  an  unusual  amount  of  daylight.  The  mill 
office,  46  X  64  ft.,  is  of  semi-fireproof  construction. 

A  departure  from  the  customary  practice  of  placing 
all  the  equipment  within  the  mill  building  itself  is 
found  in  the  addition  of  a  special  mill  office,  comfort  and 
power  building  242  ft.  long  and  40  ft.  wide.  Built  of 
brick,  this  building  contains  the  transformers,  two  air 
compressors,  the  pressure  pumps,  water  filters,  return- 
water  tank  and  accumulator,  in  addition  to  the  physical 
testing  laboratory  and  machine  shop,  besides  its  own 
heating  plant  and  locker  and  wash  rooms.  The  separa- 
tion of  machinery  from  the  mill  proper  has  been  car- 
ried a  step  further  by  housing  the  4000-hp.  motor 
which  drives  the  mill  in  its  own  separate  brick  build- 
ing under  the  main  mill  roof.  This  building  contains  in 
a  separate  room  the  switches,  resistance  coils  and  other 
accessory  electrical  equipment. 


The  steel  work  for  the  mill  buildings  was  designed 
by  the  American  Bridge  Co.,  and  fabricated  in  part 
at  the  Ambridge  plant  of  that  company.  The  remaining 
portion  was  made  at  the  Upper  Union  Mills  fitting  shop 
of  the  Carnegie  Steel  Co.  The  steel  for  the  extension 
to  the  power  house  at  the  Carrie  furnaces,  however,  was 
detailed  at  the  Homestead  Steel  Works,  and  fabricated 
in  its  own  shop. 

The  ability  of  the  Homestead  Works  to  manufacture 
and  fabricate  its  own  steel  and  to  do  machine-shop  work 
was  a  large  factor  in  the  rapid  construction  of  the 
mill.  Buildings  and  machinery  were  designed  and  or- 
dered without  any  rechecking.  Drawings  came  out  of 
the  drafting  room  daily,  and  the  most  remarkable  part 
of  the  engineering  side  of  the  work  was  that  absolutely 
no  mistakes  were  made.  Not  one  piece  went  out  of  the 
shops  that  had  to  come  back. 

The  mill  buildings  were  erected  by  the  American 
Bridge  Co.  with  its  own  force  in  the  remarkable  time 
of  49  days,  the  chief  erection  tool  being  a  locomotive 
crane  with  a  long  goose-neck  boom.  This  work  was  be- 
gun on  Aug.  2  and  finished  Sept.  22. 

The  plate  mill  itself,  which  is  the  first  electrically 
operated  one  to  be  installed  by  the  Carnegie  Co.,  is  a 
three-high  mill  with  110-in.  length  of  roll  body.  It  was 
designed  by  the  Homestead  Steel  Works  and  built  joint- 
ly by  Mcintosh,  Hemphill  &  Co.  and  the  Mesta  Machine 
Co.,  Pittsburgh.  The  machining  of  many  of  the  cast- 
ings was  done  by  the  Homestead  Steel  Works.  The 
practice  on  motor-driven  mills  has  always  been  to  use 
machine-cut  pinions,  but  in  this  case  it  was  imprac- 
ticable to  have  such  work  done  in  time.  Consequently, 
the  pinions  in  the  Liberty  Mill  are  machine  molded. 
They  operate  as  noiselessly  as  any  cut  gears. 

Seven  cranes,  rarging  from  10  to  50  tons  capacity, 
and  two  overhead  charging  machines  were  made  with  all 
their  equipment  by  the  Homestead  Steel  Works  itself. 
The  three  main  shears,  which  consist  of  two  side  shears 
and  an  end  shear,  were  made  by  the  Morgan  Engineer- 
ing Co.    In  the  same  way  the  straightening  rolls  were 
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made  outside  by  R,  S.  Newbold  &  Son  Co.,  but  the  roll 
tables  were  made  at  the  Homestead  shop. 

The  construction  of  the  mill  in  six  months  was  a  feat 
which  could  be  accomplished  only  through  the  closest  co- 
operation between  builders  and  manufacturers  of  struc- 
tural steel  and  machinery.  Among  many  unusual  inci- 
dents connected  with  t+ie  furnishing  of  equipment,  one 
may  be  mentioned.  The  large  casting  for  the  General 
Electric  motor  for  the  main  mill  was  ordered  from  the 
Wheeling  Mould  and  Foundry  Co.,  as  it  could  not  be 
delivered  by  any  firm  in  the  East  because  of  prior  busi- 
ness. The  Wheeling  Co.  made  a  new  pattern  and  cast 
the  spider  in  three  weeks.  The  traffic  manager  of  the 
Homestead  Steel  Works  delivered  this  spider  and  other 
castings  from  the  Wheeling  plant  to  the  General  Electric 
Co.  in  Schenectady  within  three  days.  The  shaft  for 
this  huge  motor,  which  the  General  Electric  Co.  like- 
wise experienced  difficulty  in  securing,  was  made  in 
record  time  by  the  armor  plate  department  of  the  Car- 
negie Steel  Co.  The  General  Electric  Co.,  by  a  mo.st 
extraordinary  performance  in  its  own  shop,  reduced  the 
time  of  delivery  for  this  motor  from  eight  months  to 
little  more  than  five. 

The  Liberty  Mill  rolls  plates  up  to  100  in.  wide,  and 
from  ^j.  to  2  in.  thick.  It  rolls  from  slabs  provided 
from  the  Homestead  Furnaces,  the  Farrell  Steel  Works 
and  Furnaces,  the  Ohio  Steel  Works  and  Furnaces,  and 
the  Donora  Steel  Works  and  Furnaces.  Its  best  produc- 
tion so  far  is  266  tons  in  a  single  turn  of  10  hours,  with 


six  of  the  eight  furnaces  in  operation.  With  an  ample 
supply  of  .steel  and  orders  Huitable  for  maximum  pro- 
duction, the  mill  will  be  able  to  roll  16.000  tons  of  plates 
per  month.     Its  cost  will  app  "    '  in. 

eluding  the  new  ga.s  engine  ai.  .-.ion 

at  the  Carrie  furnaces.  On  double  tarn  »t  will  employ 
approximately  250  men.  It  waa  built  under  the  Huper- 
vision  of  A.  A.  Corey,  Jr.,  general  superintendent  of 
the  Homestead  Steel  Work.s,  R.  H.  Watson,  tLAMKtani 
general  superintendent,  and  J.  W.  McCready,  manager 
of  the  producing  department.  These  men  and  the  de- 
partment heads  held  daily  conferences  at  the  site  at 
7:  30  in  the  morning,  and  each  division  of  the  operating 
organization  had  charge  of  the  con.struction  of  that  por- 
tion of  the  new  plant  which  it  now  controLs  in  the  produc- 
tion of  plates.  The  chief  civil  engineer,  F.  B.  Schaeffer, 
was  responsible  for  the  grading  of  the  site,  laying  the 
foundations,  constructing  the  sewer,  doing  the  under- 
ground work,  installing  the  equipment,  making  the  back- 
fiU  and  handling  the  railway  tracks.  The  design  of  the 
mill  buildings  and  the  mechanical  engineering  work  were 
in  the  hands  of  A.  W.  Soderberg,  chief  mechanical  engi- 
neer. Charles  S.  Frye  was  superintendent  of  construc- 
tion, and  Kenneth  Lean  was  :',uperintendent  of  trans- 
portation and  labor.  .James  Horton,  efficiency  engineer, 
acted  as  special  ambassador  to  the  various  contracting 
firms  furnishing  mill  equipment.  Each  department 
worked  out  its  own  problems  in  connection  with  the  de- 
sign and  construction. 


Acres  of  Shops  To  Form  Ordnance 
Base  in  France 

Simple  Design  Uses  Steel  Members  of  Uniform  Size 

with  Bolted  Connections — Estimated 

Cost  Several  Millions 

UNIFORMITY  in  sizes  of  structural  steel  members, 
to  permit  of  interchangeability  to  a  degree  unusual 
in  shop  erection  practice,  and  extreme  simplicity  of 
design,  involving  the  use  of  bolted  instead  of  riveted 
connections,  are  features  of  the  mammoth  ordnance  base 
depot  which  the  U.  S.  Government  is  building  in  France 
for  the  salvage  of  used  American  army  equipment,  rang- 
ing from  the  repair  of  haversack  buckles  to  the  relining 
of  large  caliber  siege  guns.  This  vast  construction  en- 
terprise, upon  which  Maj.-Gen.  William  Crozier,  Chief 
of  Ordance,  and  his  staff,  and  Stone  &  Webster,  the  con- 
tractors, have  embarked,  will  involve  an  expenditure  up 
in  the  millions  of  dollars,  according  to  an  authorized 
statement  made  to  a  representative  of  Engineenng 
News-Record  in  Washington  recently,  and  when  com- 
pleted will  require  for  its  operations  the  services  of 
several  thousand  men,  including  machinists,  toolmakers, 
molders,  harness  makers,  electricians,  blacksmiths, 
motor-truck  repair  men  and  representatives  of  scores 
more  of  skilled  and  unskilled  trades. 

The  buildings,  which  are  to  ser\'e  as  shops  and  \\  are- 
houses,  are  of  simple  steel-frame  construction.  They 
are  uniformly  only  one  story  in  height,  and  are  lighted 
by  roof  monitors.  The  group  of  structures,  however, 
will  cover  a  ground  area  of  something  like  100  acres,  and 
will  involve  the  erection  of  about  18,000  tons  of  struc- 


tural steel,   all   of  the  latter  being  shipped   from   the 
United  States. 

Some  misconception  regarding  the  American  Ord- 
nance Base  Depot  has  been  caused  by  the  circulation  of 
a  newspaper  story  to  the  effect  that  the  work  would  cost 
$100,000,000  and  that  the  contractor  would  receive  a 
10  Sf  profit.  The  facts,  as  given  to  this  journal  by  a 
member  of  General  Crozier's  staff,  are  that  the  cost, 
as  noted,  will  be  much  less  than  this  sum,  and  the  con- 
tractor will  work  on  a  sliding  scale  of  Z\  to  3<^c  of  the 
gross,  depending  upon  the  total  cost. 

Function  of  Plant 

Repair  of  ordnance  material  will  be  the  chief  function 
of  the  big  plant.  In  this  connection  General  Crozier 
made  the  statement  thav  the  newer  models  of  heav>-  field 
guns  used  by  the  allied  armies  are  showing  wearing 
qualities,  under  exacting  conditions  of  actual  fi-^ld 
service,  which  have  far  exceeded  the  expectations  of 
army  experts.  But  even  the  best  of  the  guns  require 
periodic  overhauling,  and  will  be  brought  to  the  ord- 
nance base  depot  for  that  purpose.  Facilities  will  there 
be  provided  for  boring  out  and  relining  the  biggest  field 
and  siege  guns  and  howitzers.  Gun  carriages,  with  their 
recoil  cylinders  and  counter  recoil  springs,  will  be  re- 
paired, and  caisson  and  limbers  will  be  made  almost 
as  >;Ood  as  new.  There  will  be  shops  and  equipment,  also, 
for  handling  .-epair  work  on  rifie.-*.  bayonets,  machine 
guns,  pistols,  leather  accessories  and  harness,  canteens 
and  haversacks.  Another  big  work  which  the  base  depot 
will  accomplish  will  be  the  overhauling  of  motor  trucks, 
"tanks"  and  the  tractors  which  are  now  being  used 
almost  exclusively  for  the  movement  of  hea\y  artiller>* 
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pieces.  Airplanes  are  about  the  only  machines  of  modem 
warfare  which  will  not  be  received  at  the  huge  plant 
now  under  construction;  they  will  have  separate  repair 
shops  at  other  sites. 

There  will  be  subdivisions  for  reforming  cartridge 
cases,  and  reloading  large  and  small  ammunition.  Of 
course,  the  operation  of  a  plant  on  so  colossal  a  scale 
will  mean  an  additional  construction  program  to  pro- 
vide housing  for  the  working  forces. 

Factors  in  Design 

In  the  design  of  the  shop  and  warehouse  buildings, 
these  factors  have  to  be  taken  into  consideration:  All 
structural  steel  has  to  come  from  the  United  States; 
rapid  construction  progress  is  essential,  and  no  design 
involving  complicated  erection  methods  can  be  tolerated. 
While  the  bulk  of  the  labor  (enlisted  men)  for  building 
the  new  shops  will  come 
from  the  United  States  it  is 
possible  that  recourse  may 
be  had  to  other  available 
workers.  This  contingency 
was  responsible  in  part  for 
the  use  of  bolted,  instead  of 
riveted  connections  of  steel 
members,  and  for  the  policy 
of  uniformity,  so  far  as 
practicable,  in  the  sizes  and 
lengths   of   columns,    rafters, 


The  sides  of  the  warehouses  will  be  of  galvanized  cor- 
rugated steel,  while  those  of  the  gun  shop  will  be  of 
asbestos  protected  metal.  The  roof  design  calls  for 
corrugated  steel  covered  by  a  thin  coating  of  concrete — 
just  enough  to  cover  the  ridges  and  fill  the  depressions. 
On  top  of  this  concrete  layer  there  will  be  a  covering  of 
three-play  built-up  roofing.  The  warehouse  floors  will 
be  of  dirt,  except  for  concrete  aisles,  while  the  sh^p 
floors  will  be  6-in.  slabs  of  concrete.  As  a  general  rule, 
the  height  from  floor  to  roof  is  17  ft.  at  the  center,  and 
12  ft.  6  in.  at  the  eaves. 

Some  idea  of  the  size  of  the  plant  is  conveyed  by  the 
dimensions  of  only  a  few  of  the  buildings;  there  will, 
for  example,  be  two  gun  shops,  each  620  ft.  long  and  245 
ft.  wide.  The  truck  repair  shop  will  measure  620  ft. 
long  and  610  ft.  wide.  Thetvarious  other  departments 
of  the  plant  will  be  housed  on  the  same  large  scale.  One 
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purlins,  etc.  Keeping  in  mind  the  great  demand  upon 
transatlantic  shipping  at  the  present  time,  the  designers 
had  to  select  for  their  shops  the  lightest  steel  sections 
consistent  with  a  reasonable  factor  of  safety. 

The  whole  plant  is,  in  reality,  a  vast  checkerboard  of 
20  X  35-ft.  units.  In  the  case  of  warehouses  and  light 
repair  shops  any  column  can  be  placed  upon  any  footing, 
or  any  beam  or  rafter  on  any  pair  of  supports,  with  no 
chance  of  error  in  sizes,  as  these  sizes  have  been  stand- 
ardized. Of  course,  there  are  instances  in  the  machine 
shops  where  heavy  crane  loads  call  for  increased  column 
strength,  but  the  prime  idea  in  the  layout  was  to  make 
the  erection  of  the  steel-frame  structures  as  nearly 
"foolproof"  as  possible. 

This  policy  of  uniformitj^  manifests  itself  not  only  in 
the  fact  that  all  bays  are  20  x  35  ft.,  but  also  in  the 
fact  that  all  columns  are  of  one  length,  notwithstanding 
that  the  roofs  of  the  shops  are  built  at  a  slope  of  about 
\  in.  per  foot  toward  the  eaves.  Where  the  distance  be- 
tween the  roof  and  the  ground  is  shorter  than  the  stand- 
ard column  length,  the  concrete  footing  for  the  column 
is  depressed  the  required  distance. 


of  the  machine  shops  will  contain  79  thirty-in.  boring 
lathes,  102  thirty-eight-in.  lathes  and  28  forty-eight-in. 
lathes.  These  machines,  with  bed  lengths  30  to  60  ft. 
long,  will  be  used  for  boring  out  the  big  guns.  The 
equipment  also  includes  engine  lathes  for  starting  bores 
and  grinders  for  finishing  the  gun  liners.  The  grinders 
alone  will  involve  an  expenditure  of  about  half  a  million 
dollars. 

Power  for  operating  the  plant  will  be  supplied  from 
existing  plants  in  France.  The  boring  lathes  will  be 
run  by  direct-current  motors,  and  other  equipment  by 
alternating  current. 

In  addition  to  the  steel,  the  United  States  will  supply 
virtually  all  of  the  construction  plant  needed  for  the 
American  Ordnance  Base  Depot,  but  French  cement  and 
local  sand  and  stone  will  be  used  for  the  column  footings 
and  other  mass  concrete  work. 

The  Washington  office  of  the  American  Ordnance 
Base  Depot  is  in  charge  of  Col.  D.  M.  King,  acting  as 
representative  of  General  Crozier,  while  the  work  of 
the  Stone  &  Webster  organization  is  oeing  directed  by 
John  R.  Lotz. 
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Supply  Organization  Expands  2250  Per  Cent 
To  Equip  Engineer  Troops 

More  Than  Fifty  Regiments  Are  To  Be  Outfitted — Work  Involves  the  Specification,  Design  and  Purch;»se 
of  a  Large  Variety  of  Engineering  Equipment — Speed  a  Prime  Requisite 

By  E.  J.  Mehren 

Editor  "Engineering  News-Record" 


INCREASING  its  purchasing  activities  2250%  within 
three  months;  undertaking  the  equipping  in  a  half 
year  of  more  than  50  engineer  regiments,  when  only 
three  had  been  equipped  before;  building  the  necessary 
organization  for  handling  these  increased  duties,  and 
doing  everything  at  top  speed  and  in  a  business-like 
manner  have  constituted  one  of  the  tasks  which  the  war 
has  thrust  upon  the  Corps  of  Engineers  of  the  United 
States  Army.  Specifically,  the  duties  enumerated  fall 
directly  to  the  General  Engineer  Depot,  under  the  gen- 
eral direction  of  Major-General  William  M.  Black,  Chief 
of  Engineers,  and  his  assistants,  Brigadier-Generals 
F.  V.  Abbot  and  E.  Eveleth  Winslow. 

The  name,  General  Engineer  Depot,  while  conveying 
a  correct  impression  to  the  army  man,  does  not  give  to 
a  civilian  an  adequate  conception  of  the  functions  of 
the  organization.  Its  duty  is  to  design,  specify,  pur- 
chase, gather  into  depots  and  forward  all  engineering 
materials,  equipment  and  supplies  for  the  army — for 
the  equipment  of  engineer  troops  and  for  all  other 
branches  of  the  service,  and  for  all  engineering  opera- 
tions in  the  field.  Included  are  such  items  as  bridges, 
pontons,  rails,  ties,  rolling  stock,  grading,  excavating 
and  quarrying  machinery,  hoisting  equipment,  buildings, 
portable  machine  shops,  small  tools,  such  as  picks  and 
shovels,  and  the  thousand  and  one  items  of  engineering 
equipment  which  modern  warfare  requires  within  the 
theatre  of  operations. 

Pre- War  Activities 

A  consideration  of  the  conditions  obtaining  previous 
to  April,  1917,  is  necessary  if  the  magnitude  of  what 
has  been  accomplished  is  to  be  appreciated.  Even  if  the 
work  in  hand  v/ere  the  normal  procedure,  it  would  de- 
serve a  leading  place  in  a  citation  of  engineering  and 
commercial  activities.  The  performance  is  all  the  more 
noteworthy  when  the  rapidity  of  accomplishment  and 
the  previous  small  purchases  are  taken  into  con- 
sideration. 

There  are  not  many  businesses  in  the  world  in  which 
purchasing  averages  more  than  $1,000,000  a  day  for 
every  day  in  the  year — and  probably  none  in  which  such 
a  purchasing  volume  is  concentrated  in  one  office.  On 
the  Panama  Canal,  the  purchasing  of  engineering  mate- 
rials and  equipment  in  a  10-year  period  totaled  $175,- 
000,000 — a  large  sum.  But,  when  comparing  it  with  the 
work  of  the  General  Engineer  Depot,  one  must  say 
"only  $175,000,000" ;  for  the  depot  in  four  months,  July 
1  to  Oct.  31,  placed  orders  aggregating  $160,000,000  in 
value,  and  this  is  only  a  beginning.  The  expenditure 
for  the  fiscal  year  ending  June  30  next  will  probably 
total  $375,000,000,  and  if  the  war  should  continue, 
probably  double  that  amount  will  be  spent  during  the 
succeeding  fiscal  year. 


In  the  piping  times  of  peace  the  mobile  army  expendi- 
tures of  the  General  Engineer  Depot  were,  even  for 
peace  times,  relatively  small.  The  expenditures  for  the 
fiscal  year  of  1915-16  were  $88,000;  and  for  the  year 
1916-17  $1,317,000.  From  this  relatively  conservative 
sum  the  rate  of  expenditure  has  jumped,  as  previously 
related,  2250%.  This  rate,  at  present  expectations,  will 
not  be  maintained  for  the  entire  fiscal  year.  While  the 
rate  based  on  the  actual  commitments  of  the  last  four 
months  is  $450,000,000  per  annum,  the  actual  expendi- 
ture will  probably  approximate  $375,000,000. 

Troops 

Similar  impressions  of  the  magnitude  of  the  task  are 
secured  by  making  a  comparison  between  the  personnel 
to  be  equipped  in  peace  times  and  now.  In  1915  there 
were  only  about  1200  engineer  troops.  In  1916  author- 
ity was  given  by  Congress  for  the  organization  of  seven 
regiments  dismounted  and  two  battalions  mounted.  This 
amounted  to  about  8000  men,  who  were  to  be  organized 
in  increments  during  a  period  of  five  years.  In  March 
of  this  year,  three  of  the  dismounted  regiments  and  one 
mounted  battalion  had  been  organized  and  were  in 
service.  In  other  words,  the  maximum  call  on  the  Gen- 
eral Engineer  Depot  until  April  of  this  year  had  been 
for  the  equipment  of  three  regiments  and  one  battalion, 
amounting  to  about  3500  men,  plus  the  engineering 
equipment  normally  needed  by  other  branches  of  our  re- 
latively small  standing  army. 

Compared  with  this  past  demand,  what  are  the  re- 
quirements now?  Instead  of  three  regiments  and  one 
battalion,  more  than  50  regiments  must  be  equipped — 
roughly  an  increased  demand  of  16605c.  There  are  or- 
ganized at  present  the  equivalent  of  40  divisions,  includ- 
ing the  Regular  Army,  National  Guard  and  National 
Army.  Each  of  these  will  have  a  pioneer  regiment.  The 
remaining  engineer  units  are  specialized,  and  their 
equipment  is  far  more  complex  than  that  of  the  pio- 
neers. Of  specialized  engineering  regiments,  the  follow- 
ing have  been  authorized : 


Water-supply 

Highway 

Light  railroad 

Standard-gage  railroad 

Gas  and  flame 

Forestry 

Mining 


Quarrying 

General  construction 

Engineers'     supply     (base     shop 

and  supplies) 
Surveying     and     printing     (one 

battalion) 
Army  ponton  park 


In  some  cases  these  specialized  regiments  are  duplicated, 
so  as  to  provide  them  for  each  army  and  also  for  the 
line  of  communications. 

Service  troops  are  provided  for  each  special  engineer 
regiment.  These  service  troops  may  be  shifted  from 
one  special  regiment  to  another  whenever  necessary. 

Moreover,  this  involves  a  heavier  demand  than  the 
figures  by  themselves  show.  The  equipment  for  pioneer 
troops  had  to  a  large  extent  been  standardized,  though 
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the  advances  in  modern  warfare  required  the  develop- 
ment Ci  special  equipment  to  fit  present  needs.  Even 
for  the  40  pioneer  regiments,  therefore,  the  demands 
per  regiment  were  more  severe  than  for  the  equipment 
of  the  same  units  in  the  previous  peace  regime. 

For  the  special  regiments  all  of  the  equipment  had 
to  be  selected,  readapted  or  designed  anew.  These  regi- 
ments were  authorized  in  order  to  meet  the  developments 
in  warfare  made  during  the  present  conflict,  or  to  meet 
special  conditions  obtaining  in  the  theaters  where  the 
troops  are  to  operate.  The  task  of  the  depot  has,  there- 
fore, been  much  larger  than  if  all  of  the  engineer  units 
now  consisted  of  pioneer  troops. 

The  selection  of  all  railway  equipment  and  the  nego- 
tiations as  to  prices,  deliveries  and  awards  leading  up 
to  the  actual  purchase  are  handled  by  the  office  of  the 
Director  General  of  Railways,  under  the  Chief  of  En- 
gineers. The  orders  for  this  class  of  purchases  are  is- 
sued by  the  General  Engineer  Depot,  which  also  makes 
all  the  disbursements  in  payment. 

Work  of  the  Depot 

Some  idea  of  the  variety  of  purchasing  may  be  gained 
from  the  standard  detail  supplies  of  the  pioneer  regi- 
ments alone.  These  cover  more  than  300  items.  They 
range  all  the  way  from  pencils  to  wagons.  It  must  be 
remembered,  too,  that  these  are  the  engineer  regiments 
having  the  least  equipment. 

As  an  instance  both  of  the  magnitude  of  contracts 
and  of  the  speed  with  which  deliveries  are  being  ob- 
tained, the  following  will  serve  as  a  typical  example: 
There  were  demanded  for  use  abroad  100  steel-frame 
warehouses,  with  galvanized  corrugated  iron  sides  and 
roof,  each  50  ft.  wide,  400  ft.  long  and  16  ft.  high  to 
the  bottom  of  trusses.  The  order  for  these  came  to  the 
depot  on  a  Thursday  at  four  o'clock.  By  Saturday  at 
four  o'clock  the  entire  job  had  been  designed  and  the 
order  placed  with  seven  different  fabricating  shops. 
Each  building,  complete,  required  175  tons  of  steel,  and 
the  orders  included  not  merely  the  structural  steel  frame 
and  the  siding  and  roofing,  but  also  the  windows  and 
doors,  and,  in  some  cases,  the  floors. 

It  is  worth  noting  here  that  75  of  the  buildings  were 
ordered  for  delivery  in  six  weeks,  and  the  remaining  25 
at  a  slower  rate.  In  other  words,  demands  as  to  de- 
livery are  adjusted  with  the  purpose  of  distributing  the 
load  on  the  manufacturers  as  much  as  the  military 
exigencies  will  allow. 

Another  large-size  building  contract  let  by  the  depot 
called  for  2000  wooden  buildings  for  shipment  abroad. 
These  ranged  in  size  from  20  x  25  to  20  x  100  ft.,  and 
would,  if  used  for  that  purpose,  provide  for  the  housing 
of  40,000  men.  Fortunately,  the  depot  has  in  its  force 
an  architect  with  broad  experience  in  both  portable  and 
permanent  housing  for  workmen.  He  quickly  modified 
a  standard  commercial  design  to  meet  the  conditions 
presented.  The  lumber  is  being  cut  and  manufactured 
into  panels  here;  these  panels  are  designed  so  that  they 
may  be  assembled  into  houses  by  inexperienced  troops. 

Another  large  order  in  the  same  general  class  as  the 
preceding  called  for  750,000  sheets  of  corrugated  gal- 
vanized iron  to  be  shipped  as  quickly  as  possible.  This 
was  supplemented  by  a  standing  order  for  150,000  sheets 
per  month. 

A  locomotive  order,  likewise,  gives  a  good  conception 


of  the  magnitude  of  the  depot's  operations  and  of  the 
results  that  are  being  secured  in  the  matter  of  delivery. 
The  first  order  for  a  certain  type  of  standard-gage,  90- 
ton  locomotive  called  for  300  units,  and  was  placed  on 
July  19.  On  Aug.  11,  the  first  engine  was  delivered, 
and  the  order  called  for  completion  Oct.  1.  The  initial 
order  has  since  been  followed  by  other  orders  for  680 
locomotives  of  the  same  type. 

In  the  line  of  electrical  equipment,  there  have  already 
been  purchased  700  1-kw.  to  25-kw.  gas-electric  sets  for 
illumination  purposes  and  for  driving  small  motors. 
Much  special  adaptation  of  existing  electrical  equip- 
ment has  been  necessary. 

Another  interesting  line  of  special  equipment  was 
called  for  in  an  order  for  portable  machine  and  wood- 
working shops.  The  equipment  for  these  is  mounted 
on  motor  trucks,  the  power  for  the  machinery  being 
taken  from  a  special  generating  set. 

Machinery  and  equipment  for  building  and  maintain- 
ing hundreds  of  units  of  highways  in  the  war  zone  has 
had  to  be  selected  to  meet  the  conditions  "over  there." 
All  of  this  plant  has  been  chosen  from  standard  com- 
mercial designs  or  slightly  modified  standard  types. 

Classification  of  Purchases 

Viewing  the  purchases  so  far  made,  and  excepting  the 
well-standardized  part  of  the  equipment  of  pioneer 
troops,  it  is  possible  to  classify  them  roughly  into  three 
classes : 

1.  Such  equipment  as  is  standardized  commercially 
and  which,  without  change,  can  be  used  in  military 
service. 

2.  Such  standard  commercial  equipment  as'  can,  by 
slight  changes,  be  adapted  for  military  use. 

3.  Equipment  not  used  for  commercial  purposes,  and 
which  must  be  designed  from  the  ground  up. 

The  policy  of  the  depot  is  to  buy  commercial  equip- 
ment whenever  possible.  The  practice  is  to  view  all 
commercial  apparatus  available  for  a  particular  use  and 
to  select  that  which,  all  factors  considered,  is  most  suit- 
able. General  engineering  standards  apply.  Some  de- 
tails, however,  require  modification  for  military  rea- 
sons. The  transportation  of  fuel,  the  visibility  of  equip- 
ment, the  noise  of  operation,  the  character  of  trench 
conditions,  all  have  come  in  to  cause  the  rejection  or 
modification  of  equipment  quit«  satisfactory  under  nor- 
mal conditions.  Necessarily,  therefore,  the  engineers 
of  the  depot  having  civilian  experience  in  highly  special- 
ized lines  must  be  constantly  checked  by  their  military 
associates. 

One  noteworthy  case  has  arisen  in  which  the  work  of 
the  depot  has  clearly  disclosed  the  lack  of  a  standard 
satisfactory  even  for  commercial  use — the  rating  of 
gasoline  engines.  It  was  found  that  ratings  did  not 
mean  the  same  thing  to  two  different  manufacturers. 
Moreover,  almost  without  exception,  the  quoted  rating 
was  too  high.  The  result  has  been  that  all  engines  are 
being  bought  after  actual  tests  have  determined  their 
capacities.  This  is  but  one  instance  of  the  engineering 
character  of  the  buying  the  depot  is  doing. 

With  reference  to  equipment  that  can  be  used  after 
slight  changes  have  been  made,  there  have  been  equally 
interesting  experiences.  In  these  cases  it  is  the  practice 
of  the  depot  to  ask  the  manufacturers  to  send  their  en- 
gineers to  Washington  in  order  that  the  modifications 
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may  be  fully  discussed  and,  when  possible,  decided  upon 
immediately.  In  that  way  quick  action  has  been  insured 
— an  important  factor  where  speed  is  an  element  at 
every  step. 

Conferences  with  Manufacturers 

To  expedite  its  work  the  practice  of  the  depot  has 
been  to  confer  with  officials  of  manufacturing  companies 
from  whom  it  is  proposed  to  purchase,  the  object  being 
to  negotiate  with  those  who  have  the  power  to  make  de- 
cisions. The  orders  are  for  large  quantities.  They  fully 
justify  the  personal  attention  of  the  president  or  some 
other  executive  officer  of  the  manufacturing  companies. 
The  latter,  accordingly,  are  allowing  their  chief  execu- 
tive officers  to  take  care  of  the  negotiations.  "Brass 
tack"  information  is  insisted  upon,  not  only  with  refer- 
ence to  details  of  design,  but  also  as  to  delivery.  For 
that  reason  manufacturers  have  found  it  advantageous 
to  bring  with  them  their  engineers  and  shop  superin- 
tendents. Frequently  product  and  bids  have  been  satis- 
factory, but  deliveries  were  not.  Discussion  with  the 
shop  superintendents  invariably  disclosed  ways  and 
means  by  which  the  production  could  be  considerably  in- 
creased and  the  depot's  demands  met. 

A  shovel  manufacturer,  for  example,  bid  upon  the 
production  of  7000  shovels  in  a  given  time.  After  going 
over  the  matter  with  the  depot  and  his  superintendent, 
he  agreed  that  he  could  produce  24,000  in  the  same  in- 
terval. A  hoisting-engine  manufacturer  believed  that 
it  would  be  possible  for  him  to  handle  a  proposed  order 
only  on  the  condition  that  delivery  begin  in  five  months 
and  be  completed  in  14  months.  After  conference  with 
officers  of  the  depot  and  the  officials  of  his  own  com- 
pany, he  proposed  to  start  delivery  at  once  and  to  com- 
plete the  entire  order  in  nine  weeks.  One  manufacturer 
of  narrow-gage  track  was  producing  before  the  war  half 
a  mile  of  track  per  day.  Now  his  daily  production  is 
sixteen  times  that  amount. 

In  the  matter  of  inspection  and  payment,  the  depot's 
work  has  been  most  business-like,  contrasting  favorably 
with  the  usual  peace-time  delays  in  government  proce- 
dure. More  than  1400  inspectors  are  either  in  the  direct 
service  of  the  depot  or  are  at  command,  much  of  the 
inspection  being  handled  by  R.  W.  Hunt  &  Co.  These 
inspectors  are  so  located  that  immediate  service  can  be 
given  to  any  contractor,  and  the  inspectors  not  only  pass 
on  the  material,  but  accept  it.  They  deliver  to  the  con- 
tractor a  certificate  of  inspection  which  the  latter  sends 
to  the  General  Engineer  Depot  with  his  invoice.  Pay- 
ment is  made  immediately.  Of  course  the  depot  gets  a 
Government  bill-of-lading,  which  secures  prompt  car 
service  and  expedites  the  shipment.  Expedition  in  pay- 
ment has  been  secured  by  having  the  depot  draw  its  own 
checks  upon  reserves  set  aside  for  it  by  the  Treasury  De- 
partment. In  this  way  manufacturers  who  negotiate 
heavy  bills  of  material  and  have  big  labor  bills  are  en- 
abled to  meet  their  obligations  with  promptness,  a  very 
material  factor  in  securing  satisfactory  bids. 

Organization 

When  war  was  declared  the  General  Engineer  Depot 
had  25  people,  five  of  them  technical  men.  Two  of  the 
technical  men  were  members  of  the  Corps  of  Engineers 
and  three  civilians.  On  Dec.  1  the  total  force  of  the 
depot  consisted  of  no  less  than  621.  of  whom  96  were 


engineer  officers,  five  of  them  members  of  the  Corps  of 
Engineers,  and  the  balance  reserve  officers.  The  form 
of  organization  is  shown  on  the  accompanying  chart. 

As  is  evidently  necessarj',  the  depot  organization  has 
been  built  up  of  specialists  qualified  along  the  particular 
lines  in  which  the  development  and  purchasing  of  the 
depot  lie.  As  stated  in  the  first  paragraph  of  this  arti- 
cle, all  of  the  work  comes  under  the  direction  of  Gen- 
erals Black,  Abbot  and  Winslow.  All  three  are  men  of 
long  experience  in  the  work  of  the  Corps  of  Engineers, 
U.  S.  A.,  having  served  with  engineer  troops  in  the 
Spanish  War,  and  at  various  points  within  the  United 
States.  They  are,  therefore,  thoroughly  familiar  with 
the  needs  of  troops  in  the  field,  and  also  with  the  details 
of  the  various  items  of  engineering  equipment  required. 

The  work  of  the  depot  is  under  the  direct  charge  of 
Lieut.-Col.  W.  H.  Rose,  Corps  of  Engineers,  U.  S.  Army. 
His  position  en  the  chart  is  designated  by  the  box  la- 
beled, "Officer  in  Charge."  Like  his  immediate  superiors 
in  the  corps,  he  has  had  a  broad  experience  in  the  work 
of  that  organization,  his  service,  in  addition  to  that  in 
the  Philippine  Islands  and  in  Cuba,  including  the  posi- 
tion of  electrical  engineer  of  the  Panama  Canal.  In 
the  latter  capacity  he  was  in  responsible  charge  of  all 
electrical  design,  construction,  operation  and  mainte- 
nance for  the  canal,  his  connection  having  been  severed 
only  in  June  of  this  year.  His  canal  experience  has  been 
directly  along  the  lines  of  that  m  the  depot,  developing, 
specifying  and  purchasing  in  large  quantities  engineer- 
ing equipment  of  great  variety,  and  specializing  on  elec- 
trical apparatus  and  equipment  allied  thereto. 

Engineering  and  Purchasing  Section 

As  the  diagram  indicates,  the  lar^rest  section  of  the 
depot's  work  is  that  comprised  under  the  engineering 
and  purchasing  officer.  This  important  post  is  filled  by 
Major  R.  S.  A.  Dougherty,  Corps  of  Engineers,  U.  S.  A., 
an  officer  who,  prior  to  the  regular  course  at  the  Mili- 
tary Academy,  studied  engineering  at  Leland  Stanford. 
Jr.,  University  and  at  the  University  of  California. 
After  graduating  from  the  Academy  he  received  a  de- 
gree in  special  electrical  engineering  courses  at  Cornell 
University.  Major  Dougherty  was  selected  for  this  im- 
portant post  on  account  of  his  extended  experience  in 
handling  purchases  for  large  Government  contracts. 

Each  of  the  principal  departments  under  Major 
Dougherty  is  in  charge  of  a  specialist.  Capt.  Lorimer 
D.  Miller,  Engineer  Reserve  Corps,  an  electrical  engi- 
neering graduate  of  Cornell  University  and  for  a 
number  of  years  electrical  engineer  of  the  Coi-ps  of 
Engineers,  having  charge  of  the  design  and  purchase  of 
military  electrical  equipment,  heads  the  Electrical 
Division.  During  this  time  he  specialized  on  Coast 
Defense  problems,  involving  practically  all  kinds  of 
electrical  equipment,  apparatus  and  supplies. 

Major  Oliver  B.  Zimmerman,  U.  S.  R.,  a  mechanical 
engineering  graduate  of  the  University  of  Wisconsin, 
for  many  years  advisory  engineer  on  sales  and  manu- 
facturing for  the  International  Har\'ester  Co..  and  in 
charge  of  the  development  and  experimental  work  of 
its  European  factories,  is  head  of  the  mechanical  and 
civil  engineering  division.  Major  Zimmerman  has  a 
thorough  knowledge  of  industrial  conditions  in  various 
European  countries.  He  is  particularly  familiar  with 
the  types  of  engineering  equipment  used  in  these  coun- 
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tries  and  with  the  factors  which  control  the  design  and 
selection  of  equipment  for  the  use  of  American  troops 
abroad. 

Architectural  and  structural  work  is  under  Perry  R. 
MacNeille,  a  well-known  New  York  architect,  who  has 
specialized  on  industrial  housing  and  whose  services 
have  been  invaluable  in  connection  which  the  building 
work  of  the  depot. 

Production  is  in  charge  of  Earl  Wheeler,  a  gradu- 
ate of  the  University  of  Kansas,  who  for  six  years  was 
director  of  the  department  of  electrical  and  mechanical 
engineering  at  the  Engineers'  School,  Washington  Bar- 
racks, and  subsequently  Washington  manager  of  the 
General  Electric  Company. 

The  work  of  receiving  and  storing  the  material, 
equipment  and  supplies  and  of  making  issues  to  the 
various  organizations  in  the  United  States  and  ship- 
ments to  our  overseas  forces,  and  of  keeping  the  neces- 
sary records  and  data  for  property  accounting  is 
assigned  to  the  Depot  Department. 

Two  Main  Engineer  Depots 

Two  main  Engineer  Depots  have  been  established, 
and  storehouses,  open  storage  yards,  wharves  and  piers, 
railroad  track  facilities  and  other  necessary  utilities 
for  receiving,  storing  and  forwarding  supplies  are  un- 
der construction  and  nearing  completion.  Arrange- 
ments have  been  made  for  handling  shipments  through 
various  other  ports  along  the  Atlantic  and  Gulf  Coasts. 

The  principal  depots  are  in  charge  of  Lieut.-Col. 
Thomas  M.  Robins,  Corps  of  Engineers,  Lieut.-Col. 
Gilbert  E.  Humphrey,  Corps  of  Engineers,  and  Capt. 
C.  W.  Markham,  Engineer  Reserve  Corps. 

Major  John  S.  Butler,  Engineer  Reserve  Corps,  is 
in  charge  of  the  Depot  Department  in  the  main  offices 
of  the  General  Engineer  Depot  in  Washington.  His 
principal  office  assistant  is  Harry  E.  Ruckert,  depot 
accountant.  Major  Butler  has  for  a  number  of  years 
been  an  assistant  engineer  in  the  United  States  Engi- 
neer Department  in  charge  of  important  river  improve- 
ment work.  Mr.  Ruckert,  formerly  chief  property  clerk 
of  the  Atlantic  Division  of  the  Isthmian  Canal  Commis- 
sion, is  an  expert  property  accountant  of  many  years' 
experience. 

Financial  and  Clerical  Divisions 

The  Financial  Division  of  the  General  Engineer 
Depot,  which  handles  the  disbursements  and  money 
accounts,  is  in  charge  of  Capt.  B.  H.  Namm,  Engineer 
Reserve  Corps,  and  the  preparation  and  administration 
of  contracts  is  in  charge  of  Capt.  C.  A.  Duff,  Quarter- 
m.asters  Reserve  Corps,  who  has  been  detailed  for  duty 
with  the  Engineer  Depot  by  request  of  the  Chief  of 
Engineers. 

The  Clerical  Division  is  in  charge  of  W.  M.  William- 
son, chief  clerk,  who  has  had  many  years'  clerical  ex- 
perience in  the  Engineer  Department  of  the  Army. 

It  will  thus  be  seen  that  the  depot  has  gatherel  to 
itself  men  especially  qualified  in  lines  within  which  the 
depot's  duties  fall.  This  specialized  talent,  needless  to 
say,  has  been  of  exceptional  value  in  advancing  the  work 
and  securing  the  results  mentioned  in  this  article. 
These  results  insure  the  engineer  troops  of  the  army 
the  prompt  delivery  of  the  proper  equipment. 


First  Water- Power  Electric-Light 
Plant  Nearly  Gone 

RUINS  of  the  first  commercial  incandescent  electric 
light  plant  driven  by  water-power  in  this  country- 
are  shown  in  the  cut  herewith.  The  picture  was  taken 
recently  by  H.  G.  D.  Nutting  at  Appleton,  Wis.  It 
shows  the  steel  shells  of  the  old  vertical  water  wheels 
installed  in  1882  now  broken  to  pieces  and  lying  on  the 
ground.    The  wood  construction  is  all  that  is  left  of  the 
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NOT  MUCH  LEFT  OP  THIS  WATER-POWER  PLANT 

harness  and  support.  On  the  other  side  of  the  little 
bridge  are  the  needles  holding  the  water  back  in  the 
flume,  which  is  still  connected  with  Fox  River,  which 
originally  supplied  the  power. 

Many  writers  in  electrical  and  hydro-electric  litera- 
ture refer  to  the  plant.  While  it  is  often  mentioned  as 
the  first  lighting  station  in  the  world,  recent  researches 
by  W.  E.  Keily,  of  Chicago,  indicate  that  it  is  the  third, 
the  Holbom  viaduct  plant  in  London  and  the  historic 
Pearl  Street  station  in  New  York  both  having  been 
started  earlier  than  the  Appleton  plant,  in  the  same 
year. 

Chicago  Proposes  Double-Deck  Street 

Conversion  of  a  dilapidated  and  congested  market  dis- 
trict in  the  heart  of  Chicago  by  removing  the  old  build- 
ings between  South  Water  St.  and  the  river,  and  form- 
ing a  broad  street  alon^  the  south  bank,  is  a  bold  pro- 
ject recently  approved  by  the  Chicago  Plan  Commission. 
The  present  narrow  street  is  the  center  of  a  prod  ice 
and  poultry  market  district  which  causes  serious  inter- 
ference with  traffic  on  main  streets  intersecting  it,  and 
several  propositions  have  been  made  for  the  removal  of 
this  business  to  some  other  section  of  the  city,  where 
better  facilities  could  be  provided. 

The  proposed  improvement  would  provide  a  110-ft. 
river-front  street  extending  for  about  eight  blocks,  from 
Michigan  Ave.  to  Lake  and  Market  Sts.  This  would 
be  at  the  level  of  the  bridge  roadways,  and  reserv^ed  for 
light  traffic.  Beneath  would  be  a  space  135  ft.  wide, 
open  on  the  river  side,  utilized  for  a  roadway  for  heavy 
teaming,  a  double-track  line  for  through-route  street 
cars,  a  public  parking  space  for  automobiles,  and  freight 
terminals  served  by  carfioats  and  lighters.  The  cost  is 
estimated  at  $5,282,680,  of  which  $3,700,000  is  for  land 
and  buildings  at  $31.22  per  square  foot. 
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Drive  15,000  Piles  for  Pair  of  Thousand-Foot  Shipways 

Using  Machines  with  Two- Way  Motion  Rolling  on  Finished  Rows— Coflferdam 
Incloses  Outboard  Ends— Dredge  and  Travelers  Do  Excavating 


A  PAIR  of  shipways  on  which  the  largest  naval 
vessels  can  be  constructed  have  been  completed, 
so  far  as  driving  the  15,358  piles  in  them  is  con- 
cerned, since  May  2.  Four  drivers,  each  built  to  roll 
crosswise  on  a  trussed  frame  which  travels  lengthwise 
of  its  work  on  a  track  laid  on  piles  already  driven,  have 
proved  valuable.  The  upper  ends  of  the  shipways  are 
above  ground,  but  the  lower  ends  require  much  exca- 
^^ation,  which  was  done  in  the  v/ater  by  a  floating 
Sredge,  and  finished,  after  a  cofferdam  had  been  built 
iround  the  outboard  ends,  by  traveler  derricks  with 
jrab-buckets. 

One  of  the  shipways  is  1000  ft.  in  length,  and  one  850 
ft.,  the  former  having  an  outboard  length  of  87^  ft. 
and  reaching  a  depth  of  14  ft.  at  high  tide,  while  the 
latter  has  an  outboard  length  of  130  ft.  and  reaches  16 
ft.  at  high  tide.  The  shipway  v^^hich  extends  furthest 
up  the  shore  has  8192  wood  piles  averaging  40  ft.  in 
length,  while  the  other  contains  7166  piles.  These 
piles,  which  reach  hardpan  at  an  elevation  40  ft.  below 
mean  low  water,  are  designed  to  carry  a  load  of  20  tons 
apiece.  This  necessitates  their  being  spaced  on  2-ft. 
centers  in  both  directions  underneath  the  bilge,  this 
spacing  being  increased  to  7-ft.  centers  at  the  outside. 

It  has  been  the  experience  of  the  Navy  Department 
that  the  great  bads  imposed  on  the  caps  of  ways  on 
which  the  largest  naval  vessels  are  constructed  causes 
the  pile  heads  to  bite  into  them  if  made  of  soft  wood. 
Accordingly,  all  of  the  piles  in  the  two  ways  under  con- 
struction are  capped  with  oak,  the  use  of  full-length 
timbers  or  of  smaller  oak  blocks  under  the  pine  sills  be- 
ing dictated  by  the  height  at  each  pile  row  between  cut- 
off and  the  grade  of  the  ways.  The  slope  of  the  ways 
carries  the  deck  8  to  10  ft.  above  ground  at  the  upper 
end.  This  part  of  each  structure  will  be  stiffened  by 
bolting  plank  X-bracing  to  the  piles.  If,  after  the  ways 
are  completed,  it  is  desired  to  make  them  more  lasting, 
the  piles  can  readily  be  incased  in  concrete  down  to  wa- 


ter level,  as  ground  water  is  near  the  surface  over  the 
area  of  the  ways. 

The  hoisting  equipment  at  each  shipway  will  consist 
of  traveling  cranes  spanning  the  structure.  The  ways 
are  close  enough  together  so  that  only  three  lines  of 
footings  are  required  for  both  craneways.  The  central 
line  of  footings  and  one  outside  line  have  already  been 
constructed  by  day  labor,  and  the  other  outside  line  of 
footings  remains  to  be  completed  by  the  contractor. 

As  considerable  excavation  was  required  at  the  lower 
end  of  each  structure,  the  piledrivers  were  assembled 
near  the  point  where  the  slope  of  the  structures  met  the 
original  ground  line  and  worked  up  toward  the  inboard 
end  while  the  excavation  work  was  being  completed.  A 
dredge  with  a  2-yd.  grab-bucket  was  used  to  remove  as 
much  as  possible  of  the  material  under  water  and  place 
it  in  a  cofferdam  surrounding  the  outboard  ends  of  the 
ways. 

The  cofferdam  consisted  of  a  standard-gage  trestle,  on 
the  outside  of  which  was  driven  a  single  row  of  wood 
sheeting.  A  heavy  fill  of  clay  and  sand  was  placed  on 
both  sides  of  this  sheeting,  which  extended  3  or  4  ft. 
above  high  tide.  A  floodgate  was  provided  at  low-tide 
elevation  in  one  comer  of  the  cofferdam.  The  dam  was 
unwatered  with  two  6-in.  centrifugal  pumps,  and  was 
generally  kept  dry  with  one.  It  answered  admirably, 
except  in  one  instance  when  an  unusually  severe  storm 
raised  waves  that  forced  the  sluice  gate  open  and  flooded 
the  work.  A  small  breach  was  made  and  a  delay  of 
three  days  on  the  outboard  ends  of  the  ways  resulted. 
~  The  excavation  was  completed  by  two  traveler  der- 
ricks with  grab-buckets,  which  started  in  where  the 
slope  of  the  ways  met  the  ground  line  and  worked  back- 
ward dowTihill.  As  they  neared  the  lower  end  of  the 
ways,  they  were  turned  on  a  short  radius  to  one  side  so 
as  to  bring  the  lowest  part  of  the  excavation  within 
reach  of  their  grab-buckets.  These  machines  loaded 
dirt  into  dump  cars  for  use  in  strengthening  the  coffer. 


TRAVELER  DERRICKS  COMPLETED  EXCAVATION  FOR  OUTBOARD  ENDS  BEHIND  COFFERDAM 
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PILES  HEAVILY  X-BRACED  AND   CAPPED   WITH  OAK— DIAGRAM  SHOWS  COURSE   OP  DRIVERS 


■Iniersecf/on  wrfh  drcunc^  Leve/ 


Of  the  four  piledriver  rigs  used,  each  consisted  of 
a  trussed  frame,  two  running  on  35-ft.  gage  track  for 
the  outside  rows,  and  two  on  42-ft.  gage  track  for  the 
center  row.  On  top  of  this  frame  an  ordinary  land 
driver  with  57-ft.  leads  was  mounted  with  its  wheels 
running  on  a  traverse  track.  The  plans  for  these  ma- 
chines have  been  copyrighted.  Very  little  time  and  rig- 
ging are  required  to  move  one  of  them,  and  for  the 
particular  work  in  hand  they  are  preferred  by  the  con- 
tractor to  turntable  rigs.  The  first  advantage  is  that 
the  machines  roll  on  rails  laid  on  the  piles  already 
driven,  and  do  not  require  extensive  cribbing.  The  sec- 
ond advantage  arises  from  the  unusual  nature  oi  the 
work.  Because  of  the  heavy  loads  imposed,  the  dt  jign 
of  the  deck  of  the  ways  would  have  to  be  uneconomical 
unless  it  were  possible  to  count  on  accurate  spacing  of 
the  piles.  In  driving  them,  therefore,  it  was  necessary 
to  provide  a  solid  rig  for  "crowding"  them  back  into 
place  whenever  they  showed  a  tendency  to  run  off.    As 


the  lower  track  can  be  secured  against  motion,  and  as 
the  entire  rig  is  rigid,  it  is  possible  with  little  waste  of 
time  to  pull  the  leads  into  any  position  desired  with 
the  runner  line  and  chain  or  block  them  so  that  they 
cannot  move. 

The  narrow  machines  were  first  started  on  one  way, 
driving  uphill  on  the  outsides.  When  these  rows  of 
piles  were  completed,  these  two  rigs  were  rolled  back  to 
the  ground  surface,  where  the  leads  were  jacked  up 
and  turned  around  on  a  turntable  inserted  on  top  of  the 
trussed  frame.  One  piledriver  foreman  made  this 
change  in  seven  hours.  They  then  proceeded  do%\Tihill, 
while  a  third,  42-ft.  gage,  driver  was  erected  over  the 
center  space,  xunning  on  track  laid  on  the  finished  piles. 
This  machine,  starting  at  the  middle,  went  up  the  slope 
to  the  top.  Because  twice  as  many  piles  were  in  the 
middle  section  as  in  one  of  the  outside  sections,  a  sec- 
ond 42-ft.  gage  machine  was  set  up  at  the  middle  and 
carried  downhill.     While  this   work  was   in  progress 
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SCALE  PAINTED  ON  TRUSSED  FRAMES 

the  first  two  drivers  had  been  moved  over  and  started 
on  the  inboard  end  of  the  second  launchv^^ay.  By  the 
time  this  work  was  ready  for  the  third  driver  the  first 
inside  rig  on  the  first  way  had  finished  its  work,  and 
was  moved  over  to  the  center  of  the  second  way. 

All  of  the  bolt  holes  for  the  timber  framing*  were  bored 
in  place  and  all  of  the  drift  bolts  driven  with  pneumatic 
tools,  supplied  by  a  compressor  plant  of  1000  cu.ft.  ca- 
pacity set  up  at  the  outer  end  of  the  ways.  On  this 
framing  eight  drills  and  four  hammers  were  used.  The 
piles  to  support  the  third  line  of  craneway  footings  were 
driven  with  a  land  driver  mounted  on  rollers,  and  con- 
crete for  these  footings  was  placed  with  a  portable  mixer. 

The  work,  with  the  exception  of  the  crane  runway 
foundations,  has  been  carried  out  by  The  Foundation 
Co.  under  the  direction  of  the  Public  Works  Officer  of 
the  reservation  for  the  Bureau  of  Yards  and  Docks  of 
the  Navy  Department,  of  which  Rear  Admiral  Frederick 
R.  Harris  was  chief.  It  was  begun  on  May  8,  and  it  is  ex- 
pected that  the  ways  in  question  will  be  completed  by 
the  10th  of  February. 


Weight  of  Counterweight  Concrete 
Varied  by  Changing  Mix 

THE  two  sections  of  the  tail  counterweight  of  the 
Deering  bascule  bridge  on  the  Chicago  &  North 
Western  Ry.  had  to  be  made  of  different  total  weight 
because  the  front  end  of  the  bridge  is  skewed,  and  there- 
fore one  truss  is  longer  than  the  other.  It  was  thought 
desirable  to  keep  the  two  counterweights  alike  in  form 
and  total  volume,  and  to  make  their  weights  different 
by  using  concrete  of  different  specific  gravities. 

A  very  heavy  stone,  called  Fayalite,  was  obtained  from 
a  northern  Illinois  quarrj\  For  the  shorter  truss,  a  mix- 
ture weighing  160  lb.  per  cu.ft.  at  20  days  was  made, 
while  the  concrete  for  the  longer  truss  weighs  168  lb. 
per  cu.ft.  The  heavier  concrete  has  a  mix  that  is  almost 
exactly  1:2:4  and  the  lighter  concrete  a  mix  of  about 
1:3:5. 

The  test  specimens  used  for  adjusting  the  mix  to  the 
desired  weight  were  6-in.  cubes.  Experiments  showed 
that  the  mixture  could  be  arranged  to  give  a  weight  of 
wet  concrete  between  170  and  180  lb.  The  exact  adjust- 
ment was  made  to  suit  the  desired  weight  after  20  days 
of  drying. 

These  counterweights  were  poured  with  cylindrical 
pockets  to  receive  adjusting  blocks  22  in.  in  diameter  by 
20  to  22  in.  long.  The  total  volume  of  pockets  was  made 
7%  of  the  total  counterweight  volume.  It  was  esti- 
mated that  the  counterweight  would  balance  the  span 
when  half  of  the  pockets  were  filled  with  adjusting 
blocks,  giving  a  possible  adjustment  of  Zi%  of  the  total 
amount  of  counterweight,  either  way.  After  final  bal- 
ancing the  pockets  were  sealed  with  cement  mortar 
spread  on  wire  netting  on  frames  set  in  the  ends  of  the 
pockets. 

The  bridge  carries  three  tracks.  The  channel  is  145 
ft.  wide  in  the  clear,  and  the  bascule,  of  Strauss  parallel- 
ogram type,  crosses  it  at  an  angle  of  74°.  The  skew  of 
the  front  end  is  such  as  to  make  the  rest  pier  parallel 
to  the  channel.  The  long  truss  is  186  ft.  long  from  cen- 
ter of  main  trunnion  to  center  of  front  bearing.  0.  F. 
Dalstrom  describes  the  bridge  more  fully  in  the  Sep- 
tember, 1917,  "Journal  of  the  Western  Society  of  Engi- 
neers." The  total  weight  of  the  two  counterweights  is 
2,360,000  lb.,  while  the  weight  of  the  moving  steelwork 
is  1,769,000  lb.  The  tower  weighs  757,800  lb.,  and  the 
machinery  and  trunnions  255,800  pounds. 

Boston  Catch-Basin  Inspectors  Are  Scored 

Gross  inefficiency  on  the  part  of  inspectors  of  catch 
basin  cleaning  in  Boston  is  charged  in  a  recent  report 
by  Guy  C.  Emerson,  consulting  engineer  to  the  Finance 
Commission  of  the  City  of  Boston.  Mr.  Emerson 
states  that  the  duties  of  the  general  foreman  of  this 
work  are  performed  in  a  perfunctory  manner  and  that 
in  a  majority  of  many  cases  investigated  the  inspectors 
did  not  "have  the  catch-basins  completely  cleaned," 
while  in  "many  cases"  they  certified  as  haying  been 
cleaned  basins  "from  which  no  dirt  had  been  removed" 
under  the  cleaning  contract.  The  Finance  Commission 
recommends  that  the  number  of  inspectors  be  cut  to 
two;  that  competent  men  be  employed  under  the  super- 
vision of  the  engineering  force;  and  that  contracts  for 
cleaning  catch-basins  be  made  hereafter  on  the  cubic- 
yard  basis  instead  of  on  the  number  of  basins  cleaned. 
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Water-Supply  Specifications  for  National  Army 
Cantonments  Reviewed 

Particular  Attention  Given  to  Quality,  Quantity  and  Pressure  for  Camps  To  House  40,000  Troops  and  Many 
Animals— Per  Capita  Allowance  80%  in  Excess  of  That  for  Allies,  To  Meet  American  Conditions 

By  Dabney  H.  Maury 

Consulting  Engineer  for  Water-Works,   Office  of  Cantonment 
Construction,   Washington,    D.   C 


IN  THE  design  of  the  water-works  systems  for  the 
cantonments,  the  first  point  to  be  determined  was 
naturally  the  quantity  of  water  to  be  supplied.  This 
was  basic,  and  entered  into  every  part  of  the  design. 

The  considerations  which  affected  the  problem  were, 
on  the  one  hand,  the  desire  to  provide  a  supply  suffi- 
cient, in  the  practical  operation  of  the  cantonment,  for 
every  reasonable  requirement  of  the  troops,  for  domestic 
use  as  well  as  for  proper  fire  protection;  and,  on  the 
other  hand,  the  limited  appropriations,  the  enormous 
prices  of  materials  and  labor,  the  difficulty  of  obtaining 
on  short  notice  as  much  of  either  as  was  required  for 
the  simultaneous  construction  of  16  camps  to  house 
about  40,000  troops  each,  and,  above  all,  the  absolute 
necessity  for  haste. 

It  was  at  once  recognized  that  some  leakage  and 
waste  would  be  unavoidable;  at  the  same  time,  it  was 
believed  that  the  concentration  of  all  of  the  water  fix- 
tures in  lavatories,  where  from  forty  to  seventy  outlets 
could  be  inspected  almost  at  a  glance,  and  the  fact 
that,  under  military  discipline,  proper  administrative 
rules  could  be  enforced,  would  combine  to  make  it  an 
easy  matter  to  reduce  leakage  and  waste  to  relatively 
small  amounts. 

More  consideration  was  given  to  the  determination 
of  the  proper  allowance  of  water  than  to  any  other 
question,  and  Messrs.  Leonard  Metcalf,  of  Boston,  and 
George  W.  Fuller,  of  New  York,  who  were  advisory  to 
the  Committee  on  Emergency  Construction  and  Engi- 
neering of  the  General  Munitions  Board;  Clarence 
Goldsmith  and  W.  M.  Johnson,  whose  services  were 
kindly  loaned  to  the  Office  of  Cantonment  Construction 
by  the  National  Board  of  Fire  Underwriters;  and 
Captain  Leonard  S.  Doten,  Q.  M.  R.  C,  who  has  for 
years  had  much  to  do  with  the  design  of  the  water- 
works and  sewerage  systems  in  the  regular  army  posts, 
all  devoted,  with  the  writer,  much  time  to  the  consider- 
ation of  this  important  and  fundamental  question. 

The  basic  quantities  having  once  been  agreed  upon, 
the  writer  then  prepared  the  General  Specifications 
for  Water-Supply,  which  formed  part  of  the  first  gen- 
eral Instructions  to  Constructing  Quartermasters,  and 
which  read,  in  part,  as  follows: 

General  Specifications  for  Water-Supply 
OF  National  Cantonments 

Quality:  1.  The  water-supply  as  delivered  into  the  dis- 
tribution system  at  the  cantonments  should  at  all  times  be 
clear  and  free  from  sediment.  It  should  not  contain  objec- 
tionable quantities  of  iron,  manganese  or  other  mineral 
constituents.  Above  all,  it  must  be  absolutely  safe  from 
a  sanitary  standpoint.  During  the  construction  period, 
great  care  must  be  taken  to  see  that  the  water-supply  shall 
be  maintained  at  all  times  in  safe  and  sanitary  condition. 
See  regulations  concerning  camp  sanitation  during  con- 
struction. 


Quantity:  2.  The  general  specifications  as  to  the  quantity 
of  water  necessary  as  hereinafter  given  in  Articles  3,  4  and 
5  are  based  on  the  assumption  that  certain  administrative 
rules  for  the  purpose  of  checking  waste  will  be  established 
and  strictly  enforced  within  the  limitations  of  military  re- 
quirements, as  follows:  (a)  All  fixtures  shall  be  shut  off 
when  not  in  actual  use;  (b)  the  fire  drill  regulations  shall 
make  it  the  definite  duty  of  certain  designated  individuals 
to  shut  off,  as  soon  as  fire  alarm  is  sounded,  every  fixture 
from  which  water  may  be  drawn  for  purposes  other  than 
fire  fighting,  except  those  necessary  for  cooking  purposes; 
(c)  the  several  brigade  units  in  each  cantonment  shall  make 
use  of  the  showers  at  different  hours,  so  that  the  very  heavy 
peak  load  resulting  from  the  simultaneous  use  of  all  of  the 
showers  may  be  avoided;  (d)  the  use  of  water  for  sprinkling 
roadways  and  grounds,  and  for  the  animals,  shall  be  so 
timed  as  not  to  coincide  with  the  peaks  resulting  from  the 
heavy  draught  for  the  showers. 

Failure  to  enforce  such  rules  will  render  inadequate  all 
of  the  principal  component  parts  of  the  entire  water-supply, 
fire  protection  and  sewerage  systems  and  will  be  dangerous 
in  case  of  fire.  These  systems  ai  designed  are  of  ample 
capacity  for  all  legitimate  ues. 

3.  No  matter  what  may  be  the  source  of  supply,  provision 
must  be  made  to  deliver  at  the  cantonment  site  at  all  sea- 
sons of  the  year  and  at  all  hours  of  the  day,  water  at  a  rate 
of  at  least  55  gal.  per  capita  per  day  for  each  man  in  the 
cantonment.  For  example,  for  a  cantonment  of  36,000  men, 
the  daily  supply  should  be  not  less  than  2,000,000  gal.  per 
day,  equivalent  to  about  1400  gal.  per  min.;  and  for  a  can- 
tonment of  45,000  men,  the  supply  should  not  be  less  than 
2,500,000  gal.  per  24  hr.,  equivalent  to  about  1750  gal.  per 
minute. 

4.  Provision  must  be  made  at  the  cantonment  site,  either 
through  storage  or  otherwise,  to  furnish  water  to  the  dis- 
tribution mains  of  the  cantonment  at  all  times,  on  three 
minutess'  notice,  and  for  a  period  of  one  hour,  at  rates  2.85 
times  as  great  as  those  just  above  specified;  that  is  to  say, 
at  a  rate  of  4000  gal.  per  min.  for  one  hour  for  a  canton- 
ment of  36,000  men,  and  at  a  rate  of  5000  gal.  per  min.  for 
one  hour  for  a  cantonment  of  45,000  men. 

5.  The  foregoing  rates  are  intended  in  each  case  to  in- 
clude the  water-supply  required  for  horses  and  mules  and 
for  sprinkling  and  miscellaneous  uses. 

Per  Capita  Allowance  Nearly  Double  Allies' 

The  allowance  of  55  gal.  per  capita  per  day  includes 
an  allowance  of  15  gal.  apiece  for  the  horses  and  mules. 
As  there  is  about  one  animal  for  every  three  men,  the 
net  allowance  for  the  use  of  the  men  is  50  gal.  apiece 
per  day. 

This  is  about  80%  more  water,  on  the  average,  than 
is  supplied  in  the  British,  French,  Belgian,  German  or 
Canadian  cantonments,  and  is  larger  than  the  quantity 
recommended  by  Captain  Francis  C.  Harrington  in  his 
paper  on  this  subject,  published  in  "Professional 
Memoirs,  Corps  of  Engineers,"  Vol.  8,  No.  39. 

It  is  a  well-recognized  fact  that  Americans  use,  and 
waste,  more  water  than  any  other  nation;  but  there 
are  many  cities  in  the  United  States  where  meters  are 
in  fairly  general  use,  and  in  which  the  daily  per  capita 
consumption  averages  less  than  50  gal.,  including  all 
water  wasted,  leakage  in  mains  and  service  pipes,  flush- 
ing sewers,  sprinkling  lawns  and  streets,  public  and 
private  fountains,  the  water  used  by  the  fire  depart- 
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ment,  and  all  sorts  of  industrial,  commercial  and  manu- 
facturing uses,  these  latter  being  often  quite  large  in 
amount;  in  short,  every  drop  of  water  that  enters  the 
distribution  mains  at  the  pumping  station. 

Three  Cantonments  Use  Less  Than  30  Gallons 

Reports  so  far  received  from  14  National  Army  can- 
tonments and  one  National  Guard  camp  having  a  sewer- 
age system  and  lavatory  fixtui-es  similar  to  those  of 
t\\e  Army  cantonments,  show  that  only  four  of  these 
15  camps  are  exceeding  55  gal.  per  capita  per  day,  and 
that  of  the  11  camps  which  have  not  exceeded  the  allow- 
ance, three  have  actually  used  less  than  30  gal.  per 
capita  per  day,  with  plenty  of  water  for  everybody 
in  camp. 

A  number  of  complaints  of  insufficient  supply  have 
been  received.  In  one  of  these  cases  the  complaints 
were  wholly  justified,  but  were  due  entirely  to  the  fact 
that  the  yield  of  the  wells,  which  had  originally  been 
entirely  sufficient,  suddenly  fell  off  to  far  below  the 
required  amount,  and  more  wells  were  authorized.  In 
no  other  cantonment  has  the  supply  provided  been  less 
than  the  specified  allowance. 

In  one  camp,  located  in  a  cold  climate,  the  water  used 
for  steam  heating,  and  for  which  no  return  system  is 
provided,  caused  a  loss  estimated  at  from  500,000  to 
600,000  gal.  per  day.  This,  when  coupled  with  a  failure 
to  confine  leakage  and  waste  to  reasonable  limits,  com- 
pelled the  sinking  of  additional  wells. 

One  other  camp  complained  of  being  unable  to  keep 
water  in  its  reservoir,  and  installed  additional  wells, 
and  also  made  an  emergency  connection  with  a  polluted 
river.  In  this  case  there  was  actually  a  sufficient  sup- 
ply of  well  water  for  all  legitimate  purposes,  and  had 
leakage  and  waste  been  checked,  no  shortage  would  have 
occurred.  The  emergency  connection  with  the  river  was 
promptly  ordered  removed. 

The  ease  with  which  some  of  the  cantonments  are 
keeping  their  total  consumption  down  below  30  gal. 
per  capita,  with  plenty  of  water  for  every  one  in  camp, 
shows  conclusively  that  the  allowance  of  55  gal.  is  a 
liberal  one;  and  if  the  officer  in  charge  of  utilities  in 
each  camp  be  given  the  necessary  men  to  keep  the 
fixtures  in  order,  and  the  authority  to  enforce  regula- 
tions against  waste,  the  water  consumption  can  and 
should  be  kept  within  that  allowance. 

Pressure  Specifications 

Under  the  head  of  "Pressure,"  the  General  Specifica- 
tions contained  the  following: 

Pressure:  6.  The  water-supply  should  enter  the  distribu- 
tion mains  of  the  cantonment  at  a  pressure  of  not  less  than 
60  nor  more  than  about  85  lb.  per  sq.in.  In  cantonments  of 
less  than  40,000  men,  and  where  the  topography  is  fairly 
level,  and  where  no  buildings  occupy  ground  much  higher 
than  the  point  at  which  the  water  enters  the  distribution 
mains,  pressures  not  greatly  in  excess  of  60  lb.  will  be  suffi- 
cient. When,  however,  the  cantonment  houses  more  than 
40,000  men,  or  when  some  of  the  buildings  are  on  higher 
ground  than  the  point  at  which  the  water  enters  the  dis- 
tribution system,  then  higher  pressures  will  be  necessary  in 
order  to  give  proper  domestic  and  fire  service.  These  pres- 
sures are  limited  to  about  85  lb.  because  of  the  fact  that 
most  of  the  wood-stave  pipe  which  will  be  used  will  be  de- 
signed for  working  pressures  of  about  that  amount. 

7.  Because  of  limited  appropriations,  it  will  be  necessary 
to  use  wood-stave  pipe  for  the  distribution  mains  to  the 
extent  that  it  may  be  possible  to  secure  this  pipe  within  the 
time  available.  This  pipe  will  be  of  the  machine-wound 
type,  so  that  the  pipe  may  be  shipped  already  made  up;  and 


wherever  possible,  it  will  be  desirable  to  have  men  from  the 
respective  pipe  factories  on  the  ground  to  assist  in  the  work 
of  pipe  laying. 

8.  On  the  typical  water  and  sewerage  plan,  general  plan, 
the  layout  of  the  water  mains  is  shown.  While  the  general 
location  of  the  several  units  is  subject  to  change  to  suit 
the  topography  of  the  various  cantonment  sites,  the  layout 
of  the  water  mains  in  each  unit  should  be  adhered  to  as 
closely  as  possible,  as  the  entire  layout  of  all  of  the  service 
pipes  for  each  unit,  and  the  purchase  orders  for  the  pipes 
and  fittings,  will  be  based  on  locating  the  water  mains  as 
shown  on  the  plans. 

9.  It  will  be  noted  from  the  typical  water  and  sewerage 
plan  that  there  are  in  every  case  two  lines  of  water  mains 
running  the  length  of  the  cantonment.  If  the  supply  be 
delivered  into  the  distribution  system  at  one  end  of  the  line 
of  units,  there  should  be  two  mains  leading  from  the  supply 
through  the  line  of  units  and  looped  together  at  the  far  end. 
If  the  water  enters  at  or  near  the  center  of  the  cantonment, 
then  the  two  mains  which  run  the  length  of  the  cantonment 
should  be  looped  at  each  end. 

10.  Provided  always  that  the  initial  pressures  hereinbe- 
fore specified  in  Article  6  are  at  all  times  available,  and 
provided  further,  that  the  spaces  between  the  separate  units 
are  not  materially  greater  than  those  shown  in  the  typical 
general  plan,  and  assuming  that  there  will  be  no  elevated 
storage  available,  then  if  the  supply  be  delivered  at  one  end, 
the  cantonment  will  require  two  12-in.  mains  running 
throughout  its  length,  while  in  a  cantonment  with  center 
feed  these  two  mains  will  be  10-in.  If,  however,  elevated 
storage  can  be  obtained,  sufficient  in  amount  to  tide  over  the 
peak  loads  hereinbefore  specified  in  Article  4,  and  at  ele- 
vations corresponding  to  the  pressures  specified  in  Article  5, 
and  so  located  with  regard  to  the  general  layout  of  the  can- 
tonment and  especially  with  regard  to  the  point  of  delivery 
of  the  supply  to  the  distribution  mains,  that  the  elevated 
storage  may  be  considered  as  a  second  source  of  supply,  fed 
from  the  mains  from  a  different  direction,  then  the  friction 
losses  through  the  mains  will  be  considerably  reduced,  and 
it  may  thus  become  possible  to  use  mains  of  smaller  sizes 
than  those  hereinbefore  specified  in  this  article.  Typical 
details  of  the  connections  from  supply  to  distribution  system 
in  each  case  are  shown  on  the  construction  details  for  water. 

It  will  be  seen  from  the  above  that  the  specifications 
were  flexible,  as  they  had  to  be  in  order  to  meet  the 
varying  topography  and  other  local  conditions.  At  the 
same  time,  they  fixed  definitely  the  location  of  mains, 
hydrants  and  service  pipes  in  each  military  unit,  and 
the  sizes  of  service  pipe  to  each  building,  and  they  also 
prescribed  certain  sizes  of  mains  for  each  set-  of  con- 
ditions which  could  reasonably  be  anticipated. 

Computing  Size  of  Mains  for  Peak  Load 
Assuming  in  turn  each  of  these  sets  of  conditions, 
computations  were  first  made  to  determine  the  size  of 
mains  required  to  furnish  adequate  domestic  pressure 
and  service  at  times  of  peak  domestic  load. 

Other  computations  were  then  made  to  determine  the 
size  of  mains  required  to  deliver  a  fire  flow  of  2000 
gal.  per  min.  at  50  lb.  at  hydrants  concentrated  at  the 
most  distant  part  of  the  system,  in  addition  to  a  dis- 
tributed domestic  load  of  one-quarter  of  the  estimated 
domestic  peak.  If  one  of  these  computations  called  for 
larger  mains  than  the  other,  the  larger  size  was  speci- 
fied. The  difficulty  of  securing  standard  rubber-lined 
hose,  the  fact  that  no  building  was  more  than  two 
stories  high,  and  consideration  of  friction  losses,  led 
to  the  decision  to  use  2i-in.  mill  hose,  vdth  small 
nozzles,  and  unusually  close  spacing  of  hydrants.  '  In 
general,  it  may  be  said  that  for  camps  having  end 
feed,  the  domestic  requirements  called  for  larger  mains 
than  did  the  fire  requirements,  while  for  camps  having 
center  feed,  the  reverse  was  true.  In  all  of  the  camps 
it  was  possible  to  approximate  the  center-feed  condi- 
tion, and  in  many  cases  the  mains  could  be  looped  at 
the   ends.      These   advantages   were   at   least   partially 
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offset  by  the  fact  that,  because  of  broken  topography 
at  many  of  the  sites  selected,  the  various  military  units 
were  often  widely  separated,  thus  greatly  increasing 
the  length  of  mains  required. 

In  general,  it  may  be  stated  that  the  National  Army 
camps  have,  all  things  considered,  higher  standards  of 
water-supply  and  of  fire  protection  than  the  average 
city  of  like  size. 

Unit  Cost  One-Fifth  Average  City  Water-Works 

It  may  also  be  stated  that  the  cost  of  reproduction 
new  of  the  average  water-works  system  in  a  city  of 
40,000  inhabitants,  at  present  prices  for  materials  and 
labor,  and  exclusive  of  service  connections,  would  aver- 
age over  $2,(300,000,  or  more  than  $50  per  capita.  As 
nearly  as  can  be  ascertained  at  present,  the  cost  of  the 
water-works  of  the  16  National  Army  cantonments,  in- 
cluding sennce  connections  to  within  5  ft.  of  the  build- 
ings, has  been  less  than  $11  per  capita,  or  say  about 
one-fifth  as   great  as  the  reproduction  cost  new  to- 


day  of   the   average    municipal    water-works    system. 

Perhaps  25%  of  this  great  difference  in  cost  of  the 
entire  system  is  due  to  the  fact  that  about  70%  of 
the  distribution  mains  have  been  wood-stave  pipe  in- 
stead of  cast-iron  pipe,  the  cost  of  wood-stave  pipe  being 
on  the  average  about  60%  of  that  of  cast-iron  pipe. 
The  greater  density  of  population  in  ihe  camps  has  also 
contributed  materially  to  reduce  the  cost  of  their  water- 
works. But  when  every  possible  allowance  has  been 
made,  the  comparison  of  cost  cannot  be  other  than  favor- 
able to  the  camps. 

Finally,  and  infinitely  more  important,  is  the  time 
comparison.  The  time  allowed  for  planning  and  com- 
pleting a  water-works  system  for  a  city  of  40,000  popu- 
lation would,  under  ordinary  circumstances,  be  about 
three  years;  whereas  with  the  most  difficult  material, 
labor  and  transportation  conditions  ever  known  in  this 
country,  the  water-works  for  the  16  Army  cantonments 
have  been  planned  and  completed  in  a  little  over  three 
months. 


Utility  Staffs  at  National  Army  Cantonments 
Organized  on  Military  Basis 

Camp  Meade  Utility  Service  for  40,000  Men  and  12,000  Animals  in  Charge  of  343  Officers  and  Privates 
and  35  Civilian  Employees  in  Eight  Subdivisions,  with  Major  at  Head  of  Whole 

By  John  M.  Goodell 


THE  operation  of  the  public  utilities  at  the  national 
army  cantonments  by  officers  of  the  Quartermaster 
Corps,  National  Army,  is  one  of  the  most  interesting 
examples  of  public  management  on  a  large  scale  ever 
undertaken  in  this  country.  A  water,  sewerage  or  light- 
ing plant  is  generally  planned  and  built  without  great 
haste  to  serve  a  population  all  of  which  will  not  become 
consumers  for  15  years  or  more.  The  surplus  capacity 
when  such  a  plant  goes  into  operation  is  adequate  to 
meet  all  unforeseen  demands,  and  gives  the  manager 
ample  time  to  provide  additions  before  they  are  seri- 
ously needed.  In  the  cantonments,  it  was  necessary  not 
only  to  design  and  construct  the  plants  with  unprece- 
dented haste  but  also  to  keep  dov/n  their  capacity  to 
the  minimum  consistent  with  safety,  so  as  to  avoid  the 
delay  due  to  needless  work  as  well  as  to  eliminate  un- 
necessary expense.  The  maximum  capacity  required 
to  meet  the  demands  at  each  cantonment  was  carefully 
estimated,  on  the  assumption  that  waste  would  be  cur- 
tailed by  military  regulations  strictly  enforced.  Con- 
sequently, these  rapidly  built  plants  have  gone  into 
operation,  serving  men  accustomed  to  the  lavish  Ameri- 
can use  of  electricity,  water  and  fuel,  under  virtually 
full-load  conditions,  placing  an  unprecedented  burden 
on  the  officers  in  charge  of  the  utilities. 

Last  September,  as  these  military  cities  approached 
completion.  Gen.  I.  W.  Littell,  who  had  charge  of  build- 
ing them,  directed  the  construction  quartermaster  at 
each  cantonment  to  prepare  complete  maps  and  records 
of  the  utilities  under  his  charge,  for  the  assistance  of 
the  officers  who  would  be  intrusted  Avith  their  operation. 
On  axrcount  of  the  unusual  conditions  the  officers  in 


charge  of  planning  and  building  the  utilities  wished  to 
have  their  operation  instrusted  exclusively  to  experi- 
enced operating  engineers,  who  were  to  report  to  Gen- 
eral Littell,  in  order  that  the  operating  staff  might  have 
the  guidance  of  the  specialists  who  planned  the  plants 
and  the  useful  experience  gained  at  one  cantonment 
might  be  made  available  with  the  utmost  promptness  to 
the  officers  of  the  other  cantonments. 

Supreme  Control  by  Commanding  General 

While  it  has  proved  possible  to  place  the  operation 
of  the  plants  at  each  cantonment  under  competent  man- 
agers, drawn  from  important  posts  in  civil  life  for 
these  duties,  the  military  authorities  have  not  yet  found 
a  way  to  place  these  operating  officials  under  General 
Littell  and  thus  have  a  homogenous  managing  staff  like 
those  of  the  great  utility-owning  corporations.  The 
military  authorities  apparently  recognize  the  value  of 
such  an  organization,  but  it  does  not  accord  with  the 
general  organization  of  the  army,  and  they  hold  that 
under  the  present  intense  strain  of  equipping  and  train- 
ing an  enormous  number  of  men,  it  is  undesirable  to 
make  a  radical  innovation  in  the  organization  for  that 
work.  Consequently,  each  of  these  cantonments  is  an 
independent  city,  so  far  as  its  utilities  are  concerned. 
Supreme  control  is  in  the  hands  of  the  commanding 
general,  and  his  influence  on  the  operation  of  the  utili- 
ties is  like  that  of  the  mayor  of  a  city.  If  he  is  familiar 
with  the  difficulties  of  managing  public  works,  the 
superintendent  in  charge  is  able  to  do  better  work  at 
lower  cost  than  is  the  case  where  the  mayor  does  not 
realize  the  responsibilities  laid  upon  the  manager  and 
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his  leading  assistants.  In  the  case  of  the  cantonments, 
the  commanding  generals  and  their  staffs  are  iperely 
temporary  tenants  and  their  control  of  the  utilities  is 
liable  to  result  in  disturbance  of  the  organization  with 
every  change  of  commanders. 

The  engineer  who  visits  several  of  the  cantonments 
is  impressed  by  the  great  variety  of  the  duties  laid  upon 
the  officer  in  charge  of  utilities  and  by  the  difference 
between  the  operating  conditions  in  different  canton- 
ments. Ihe  difference  between  the  heating  systems  in 
the  cantonments  at  Battle  Creek  and  Columbia,  and  be- 
tween the  water-supplies  at  Atlanta  and  Fort  Riley,  is 
so  decided  that  the  operating  methods  found  best  at  one 
place  will  probably  not  be  best  at  the  other.  But  in  all 
general  features  the  management  is  the  same  and  is 
based  on  an  operating  scheme  prepared  in  September  by 
General  Littell's  staff.  Eveiy  utility  in  a  cantonment, 
except  the  telephone  service,  which  is  under  the  signal 
corps,  is  managed  by  the  "officer  in  charge  of  utilities," 
who  also  repairs  the  building  and  carries  on  all  new 
construction  work.  The  officers  in  charge  of  the  16 
cantoments  are  shown  in  the  accompanying  list. 

Camp  Meade  Taken  as  Typical 

The  manner  in  which  all  these  varied  duties  are  dis- 
charged can  be  best  shown  by  taking  a  typical  case  and 
describing  the  actual  organization.  This  may  not  prove 
to  be  the  organization  best  adapted  for  the  work,  but 
it  is  the  best  it  has  proved  possible  to  obtain  under  the 
existing  conditions.  The  men  must  be  taken  from  the 
ranks  of  the  privates  undergoing  training.  They  should 
be  skilled  in  their  prospective  duties,  and  such  skilled 
men  are  generally  of  the  class  which  company  com- 
manders are  very  reluctant  to  turn  over  to  the  Quarter- 
master Corps.  Moreover,  the  prevailing  spirit  at  every 
cantonment  is  to  put  into  training  for  fighting  every 
man  who  can  possibly  be  spared  from  nonmilitary  duties. 
The  ease  with  which  men  are  placed  in  jobs  about  muni- 
cipal works  is  replaced  in  the  cantonments  by  the  most 
critical  scrutiny  of  the  need  for  any  job  which  will  take 
a  drafted  man  from  the  training  field.  This  condition 
is  reflected  by  the  undermanned  organization  for  manag- 
ing the  utilities  in  some  cantonments  visited  recently, 
but  it  is  a  condition  which  will  undoubtedly  be  im- 
proved as  the  officers  in  command  learn  from  experience 
that  the  operation  of  public  utilities  by  an  incompetent 
and  inadequate  force  always  causes  serious  inconve- 
nience to  those  served. 

The  management  of  the  utilities  at  Camp  Meade, 
about  half  way  between  Baltimore  and  Washington,  may 
be  taken  as  a  typical  example.  The  camp  quartermaster, 
an  officer  on  the  staff  of  the  commanding  general,  is  in 
charge,  and  the  officer  in  charge  of  utilities,  with  the 
rank  of  major,  is  in  direct  control.  He  has  an  executive 
officer,  a  lieutenant,  to  manage  the  office  routine,  who  is 
assisted  by  a  stenographer-sergeant.  There  are  also 
three  trouble  clerks,  sergeants,  whose  hours  of  duty  are 
so  arranged  that  there  is  alv/ays  somebody  at  the  office 
to  receive  any  notice  of  unsatisfactory  service  and  take 
whatever  action  is  warranted  by  the  complaint. 

Each  report  of  trouble  is  recorded  on  a  blank  giving 
the  date  of  the  complaint  and  its  serial  number,  the  de- 
partment concerned,  the  situation  of  the  defective  con- 
dition, the  name  of  the  person  making  the  complaint 


HALT! 

SERVE  BY  SAVING! 

There  is  plenty  of  water  if  you  don't  waste  it. 

DONT  WASn  IT. 

Don't  leave  water  running. 

Don't  turn  on  a  stronger  stream  than  you  require 

at  Faucet  or  Shower. 
Report  every  leak  you  see. 

The  water  supply  system  for  this  Camp  has  been 
designed  to  furnish  a  total  of  55  gallons  per  day  for  every 
man  in  Camp,  with  reserve  capacity  for  hourly  peak  loads, 
break-downs  or  fires. 

One  Camp  has  already  reported  that  it  is  using  only 
30  gallons  per  capita  per  day,  and  that  everyone  has  plenty 
of  water.' 

BUT 

if  leakage  and  waste  are  not  checked,  there  won't  be  enough 
water  for  you. 

SHUT  IT  OFF! 


TO    DISCOURAGE    WATER    WASTE    POSTERS    WERK 
DISPLAYED    IN    EACH    NATIONAL    ARMY 
CAMP  LAVATORY 
[The  original   was   11  x  14   in.,   with   the   larger   letters   printed 
in  red.] 

and  the  nature  of  it.  The  directions  for  making  the  re- 
pairs are  then  written  on  the  blank  and  it  is  given  to 
the  proper  man  for  carrying  them  out.  A  carbon  copy 
of  the  blank  is  kept  in  a  filing  case  until  the  repair  man 
reports  the  completion  of  the  work.  By  glancing 
through  this  file  it  is  possible  to  discover  promptly  how 
rapidly  the  organization  is  meeting  the  demands  on  it. 

Eight  Subdivisions  at  Camp  Meade 

There  are  eight  independent  subdivisions  of  the  oper- 
ating organization  at  this  cantonment,  some  of  which 
the  officer  in  charge  considers  adequate  for  their  pur- 
pose, while  others  are  capable  of  betterment.  These 
subdivisions  are  the  following: 

1.  Light  and  Power — This  is  under  a  master  elec- 
trician, a  sergeant,  who  is  carrying  satisfactorily  re- 
sponsibilities of  such  a  character  that  they  are  the 
duties  of  a  commissioned  officer  rather  than  a  sergeant. 
He  is  assisted  by  a  clerk,  a  sergeant,  and  directs  the 
work  of  three  squads.  These  are  (a)  outside  line  squad, 
comprising  a  foreman  and  six  privates  (b)  inside  work 
squad,  comprising  a  foreman  sergeant  and  six  privates, 
and  (c)  a  transformer  station  squad  consisting  of  an 
operating  sergeant  and  two  privates. 

2.  Ice  and  Refrigeration — The  superintendent  of  this 
branch  is  a  lieutenant,  who  has  under  him  a  chief  re- 
frigerating engineer,  who  is  a  sergeant,  three  operating 
engineers,  sergeants,  and  15  privates  who  serve  as 
oilers,  ice  pullers  and  laborers.  The  fuel  and  supplies 
are  delivered  to  the  plant  and  the  ice  removed  by  another 
branch  of  the  camp  quartermaster's  organization. 
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3.  Supplies — This  branch  is  under  a  lieutenant,  with 
a  sergeant-stenographer,  and  has  three  subdivisions. 
The  first,  with  a  mess  sergeant  and  four  cooks,  prepares 
the  food  for  the  men  engaged  in  the  operation  of  the 
utilities.  The  second,  with  a  sergeant  and  three  privates, 
has  charge  of  the  stores  for  which  the  officer  of  utilities 
is  responsible.  The  third,  which  has  to  keep  the  equip- 
ment in  repair,  has  a  sergeant  in  charge  of  the  shop 
and  repairs,  two  sergeants  who  act  as  machinists,  five 
privates  as  helpers  and  a  blacksmith-sergeant. 

4.  Engineering — This  is  in  charge  of  a  lieutenant 
with  two  stenographer-sergeants,  three  draftsman- 
sergeants,  a  field  party  consisting  of  a  sergeant  and  two 
privates,  and  10  building  orderlies  who  act  as  general 
utility  men  and  clerks. 

Water-Supply  and  Sewerage  Subdivided 

5.  Water-Supply  and  Sewerage — This  branch  is  in 
two  subdivisions,  one  attending  to  general  maintenance 
and  repairs  and  the  other  to  the  operation  of  pumping 
and  purification  plants. 

The  maintenance  and  repair  work  on  the  52  miles  of 
water  mains  and  sewers  and  the  plumbing  in  the  build- 
ings is  under  a  lieutenant.  The  outside  water  repairs 
are  made  by  a  foreman  sergeant  and  six  privates,  and  a 
similar  organization  looks  after  the  outside  sewer  re- 
pairs. The  plumbing  work  is  done  by  two  inspector- 
sergeants,  six  plumber-sergeants  and  six  privates  acting 
as  helpers. 

The  pumping  and  filtration  plants  are  under  a  lieu- 
tenant, assisted  by  a  chief  operating  sergeant.  The 
low-lift  pumping  station  contains  three  electrically- 
driven  pumps  of  1000  gal.  capacity  per  minute  and  one 
of  750  gal.  and  is  run  by  three  operating  sergeants  and 
three  privates  serving  as  oilers.  The  filtration  plant, 
using  alum  as  a  coagulant,  contains  two   100,000-gal. 


tanks  for  sedimentation,  six  .500,000-gal.  filters  and  two 
100,000-gal.  tanks  acting  as  clear  wells,  and  is  in  charge 
of  three  operating  sergeants  with  three  privates  as 
helpers.  The  high-lift  pumping  station  operating 
again.st  a  head  of  about  175  ft.  has  the  same  number  of 
units  as  the  low-lift  station  and  is  run  by  three  operat- 
ing sergeants  and  four  privates  as  oilers.  The  sewage- 
disposal  plant  consists  of  two  septic  tanks,  each  with 
four  compartments,  and  a  chlorinating  device  between 
the  third  and  fourth  compartment,  and  is  run  by  two 
operating  '^orpoprals  and  two  privates  for  night  duty. 

A  strong  effort  was  made  to  install  a  small  laboratorj' 
with  a  chemist  and  bacteriologist,  having  the  grade  of 
sergeant,  and  a  private  as  helper.  The  purification 
plants  are  small  and  liable  to  be  overloaded  at  times, 
and  the  warnings  against  dangerous  conditions  which 
such  a  laboratory-  located  on  the  spot  would  give  have 
been  urged  as  justification  for  the  small  expense  in- 
volved. This  proposition  has  been  successfully  opposed 
by  the  medical  department,  which  holds  that  all  such 
work  should  be  under  its  charge  and  conducted  in  con- 
nection with  the  medical  analytical  work  at  another 
part  of  the  cantonment. 

6.  Buildings  and  Grounds — The  work  done  by  this 
part  of  the  organization  falls  under  two  branches.  The 
first  is  in  charge  of  the  heating  plants,  but  the  extent  of 
the  charge  varies  in  the  different  cantonments.  In  some 
the  whole  management  is  under  the  officer  in  charge  of 
utilities,  while  in  others  more  or  less  of  the  work  is 
done  by  the  men  of  the  regiments  and  the  utilities  officer 
inspects  it.  The  latter  plan  is  followed  at  Camp  Meade, 
where  there  are  128  steam  boilers  in  officers'  quarters 
and  a  central  heating  plant  at  the  base  hospital  with  two 
high-pressure  and  six  low-pressure  boilers.  The  or- 
ganization is  under  a  lieutenant.  At  the  hospital  plant 
the  force  consi-sts  of  a  chief  operating  sergeant  and  two 


Officers  Iii  Charge 

of  Utilities 

Major,  0-  M.  C. 


.Sup't.  cf  Light  &  Power 
CaptaiD,  Q.M.C. 

Master  Electrician 
0-  M.  Sera't..  Senior  Grade 

1 

Electrician  Line  Foreman 
Sergeant,  First  Class 

Two  Helpers 
Privates 

Electrician— Inside  Foreman 
Sergeant.  First  class 

Two  Inspectors— Privates 
Two  Helpers— Private* 

3't.  o(  Water  Supply  & 
Sewerage 
Captain.  0-  M-  C. 


Chief  Operating  Engineer 
Electrician- serg*t..  First  Claas 


rKrce  Operating  Engineer! 
Main  Pumping  Station 
Corporals,  First  Class 


Three  Operating  Engineers 

Booster  Pumping  Station 

Corporals.  First  Class 


1 

2  Water  Inspectors— Foreman 
Sergeants.  First  Class 

i  Plumbers— Sergeants 
i  Helpers— Privates 

W  aier  &  Sewer  Const.  &  Repair 
Foreman  Plumber 
Sergeant,  First  Class 

One  Assistant  Plumber 
Sergeant 

Six  Helpers 
Prhates,  Flr^t  Class 

Three  Operating  Engineers 
Sewage  Purification  FLii  t  & 
Pumpin^tatioo,  Scrg'is  Ut  O 

Sup'c.  of  Bulldinfts  &  Grounds 
Capuln,  Q  M.C. 


Three  Sup'Is.  of  Heating 
Serjeants.  First  Class 


In  Each  of  Ten  Infantry 

Central  Heating  Plants, 

Nine  Firemen 

Privates.  Flr»t  Class 

Three  Aw't.  Firemen 

or  Ash  Wheelers 
Printes,  First  Class 
Total  lor  the  Ten  Plants. 
m  Men 


In  Each  nf  Four  Artillery 

Central  Heating  Phmts. 

Six  Firemen 

Priratcs.  First  Class 

Three  Ass'I.  Firemen 

or  Ash  Wheclcra 

Printi*,  Flnl  CUM 

Total  for  the  Four  Pbnts 

34  Men 


For  the  tnljl  nl  It,  IndMdual 
Heating  Plants.  .  men  (Pri»- 
aies^  to  be  detailed  for  the 
work.  In  »ery  cold  weather 
more  men  will  be  noedeJ. 


Foreman  of  Buildings 
C   M.  Serg  t..  Senior  Grade 


Six  C  -pcnters 
Sergeants 


Two  Foren 
Sergeants 


One  Foreman  of  Waste 

Disposal 

0.  M.  Sergt  ,  Senior  Grade 


In  Central  Heatmg  Plant 

For  Hospital 

12  Firemen 

Priiates,  First  Class 

*  Assistant  Firemen 

oc  Ash  Wheelers 
PriTatca,  FIrat  Oasa 


ip't.  of  Fire  Protection 
Captain.  0  .M   C. 


.\ssistanl  Sup't.  of  Fire 

Protection  Serrkc 

0-  M-  Sergt..  Senior  Grade 


First  Sntion, 

Tv»-o  Sergeanta. 

Chauffeurs 

Sis  Pri\ates.  First  Class 

I  Privates,  1st  Clas-s,  Resenret 


Second  Station  ~ ' 

Two  S<  geants 

CbatlfTcurs 

Sii  Prisatts,  First  CUas 

Sli  Privates.  1st  CLus,  Resem* 


Third  Sta  don 

TwoSergeaaa 

Cbaiiflesin 

Sb  Private*,  Fltal  C)*M 

$li  Private.    Isl  Class.  Rtatrvo 


ORGANIZATION  CHART  FOR   THE  OPERATION   OP  UTILITIES  AT  NATIONAL  ARMY  CANTONMENTS 
This  chart  wa.s  drawn  to  apply  to  Camp  Devens,  Ayer.  Ma.'^s.,  aniJ  was  modified  to  suit  other  cantonments.     It  does  not  include  any 
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OFFICERS  IN  CHARGE  OF  UTILITIES  AT  NATIONAL  ARMY 
CANTONMENTS 
Corrected  to  Dec.   17,   1917 
Maj.   Paul   Doty,   Camp  Grant,   Rockford,   111. 
Capt   E.  W.  Brigg-s,  Camp  Devens,  Ayer,  IMass. 
Maj.  E.  B.  Whitman,  Camp  Meade,  Admiral.  Md. 
Maj.  C.  A.  Watrous,  Camp  Dodge.  Des  Moines,  Iowa. 
Capt.  H.  L.  Hall,  Camp  Gordon.  Atlanta.  Ga. 
Maj.   Walter  E.   Spear,   Camp  Upton,  Yaphank,   N.   T. 
Maj.  Murray  Warner,  Camp  Dix,  Wrightstown,  N.   J. 
Maj.  William  McK.   Scott,  Camp  Lee,  PetersDurg,  A'a. 
Maj.   Eugene  Betts,  Camp  Jackson,  Columbia,   S.   C. 
Maj.  R.  L.  McDonald,  Camp  Sherman,  Chilllcothe,  Ohio. 
Capt.  A.  E.  Barbour,  Camp  Zachary  Taylor,  Louisville,  Ky. 
Maj.  T.  A.   Leison,   Camp  Custer,  Battle  Creek.   Mich. 
Maj.  G.  F.  Huestie.  Camp  Pike,  Little  Rock,  Ark. 
Maj.  W.  L.  Benham,  Camp  Funston.  Fort  Riley,  Kan. 
Maj.  Frank  H.  Todd,  Camp  Travis,  San  Antonio.  Tex. 
Maj.  John  C.  Hays,  Camp  Lewis,  American  Lake,  Wa.sh. 

assistant  operating  sergeants  with  12  privates  as  oilers, 
coal  handlers  and  ash  wheelers.  The  low-pressure  boil- 
ers in  the  officers'  quarters  are  under  a  chief  inspector- 
sergeant,  four  district  inspector-sergeants,  a  private  act- 
ing as  clerk  and  74  privates  acting  as  firemen.  There  is 
also  a  repair  gang  comprising  a  fitter  sergeant,  an  assist- 
ant fitter  corporal  and  two  privates  as  helpers. 

The  second  branch  is  under  a  lieutenant  with  a 
stenographer-sergeant.  Part  of  its  work  is  done  for 
the  cantonment  division  of  General  Littell's  organiza- 
tion and  part  for  the  construction  and  repair  division, 
which  is  a  part  of  the  old  military  organization  before 
the  declaration  of  war.  This  branch  has  three  sub- 
divisions. The  first  is  under  a  sergeant  who  is  an 
architectural  draftsman  and  estimator,  assisted  by  a 
sergeant-inspector,  a  sergeant-carpenter  foreman,  four 
carpenter-sergeants,  four  carpenter-corporals,  12  pri- 
vates as  carpenters'  helpers,  two  sergeant-roofing  fore- 
men, and  four  privates  as  roofing  helpers.  These  men 
keep  the  1800  buildings  in  repair  and  do  the  job  carpen- 
try about  the  cantonment.  The  maintenance  of  the  20 
miles  of  concrete  and  gravel  roads  is  attended  to  by 
three  sergeants  acting  as  road  foremen,  24  privates  as 
helpers,  six  privates  as  teamsters,  a  sergeant  and  private 
operating  a  road  roller  and  a  sergeant  operating  a  road 
machine.  The  teams  used  in  this  work  are  cared  for 
by  a  stable-sergeant,  a  blacksmith-sergeant  and  two 
stable  orderlies. 

Garbage  Cans  Watched  to  Lessen  Waste 

7.  Conservation  and  Waste  Disposal — Careful  atten- 
tion is  paid  to  the  prevention  of  any  unnecessary  waste. 
Garbage  cans  are  watched  to  see  that  food  is  not  pre- 
pared in  too  large  quantities  and  that  nothing  which 
can  be  worked  over  by  the  cooks  is  thrown  away.  This 
is  an  important  duty,  for  in  the  early  days  at  the  can- 
tonments there  was  a  tendency  toward  great  waste.  The 
same  careful  inspection  is  made  of  the  ashes,  to  make 
sure  that  coal  is  not  wasted  and  the  fires  are  run 
properly. 

This  branch  of  the  service  is  under  a  captain  assisted 
by  a  lieutenant.  The  detection  of  waste  is  intrusted  to 
three  inspectors  and  three  helpers,  all  sergeants.  The 
wastes  are  collected  in  cans  by  30  civilian  employees  and 
delivered  to  a  loading  station  where  they  are  turned 
over  to  a  private  contractor  who  removes  them  in  cars. 
The  loading  station  is  in  charge  of  a  sergeant,  who  has 
under  him  a  foreman-sergeant,  a  private  as  assistant 
foreman  and  five  civilian  employees. 

8.  Fire  Department — There  are  four  fire  equipments 
in  the  cantonment,  each  consisting  of  a  Ford  truck  with 
hose  and  chemical  apparatus,  but  only  three  companies 
have  been  organized  yet.    Each  consists  of  a  sergeant 


and  six  privates.  The  whole  organization  is  under  a 
lieutenant  acting  as  superintendent  and  a  sergeant  act- 
ing as  assistant  superintendent.  In  case  a  fire  is  dis- 
covered, the  telephone  central  station  is  notified  and  ths 
fire  companies  are  given  the  position  of  the  fire  from 
that  station. 

The  building  area  at  Camp  Meade  is  about  three  miles 
long  and  two  miles  wide.  There  are  about  1800  struc- 
tures on  this  area,  and  the  cantonment  has  been  con- 
structed to  accommodate  40,000  men  and  12,000  animals. 
The  utilities  division  not  only  has  to  operate  the  utilities 
but  must  do  all  the  carpentry,  plumbing  and  steam  fit- 
ting in  the  place.  The  force  actually  employed  on  the 
work  when  it  was  visited  by  the  writer  comprised  343 
oflftcers  and  privates  and  35  civilian  employees. 


Flow  Conditions  in  Irrigation 
Flumes  Unstable 

Tests  Made  by  Reclamation  Service  Show  That  Ample 

Freeboard  Is  Needed  When  Velocities 

Approach  Critical  Stage 

FLOW  in  a  flume,  with  water  at  about  the  critical 
depth,  was  discovered  to  be  unstable  by  tests  made 
in  1916  on  the  Congo  flume  of  the  North  Platte  project, 
U.  S.  Reclamation  Sen'ice.  The  results  of  the  tests  are 
given  in  a  recent  issue  of  the  Reclamation  Record  by 
John  S.  Longwell,  assistant  engineer,  and  the  following 
matter  is  taken  from  his  report. 

The  flume  is  of  steel,  of  the  Hess  type,  with  smooth 
interior.  It  is  semicircular,  with  an  inside  diameter  of 
10.823  ft.  It  is  straight— 240  ft.  long  between  head- 
walls.  The  profiles  of  subgrade,  water  surface  and  top 
of  flume  are  shown  on  one  of  the  drawings.  The  water- 
'  surface  profile  shows  that  the  flow  is  decidedly  unstable, 
especially  at  the  upper  and  lower  ends  of  the  flume. 
This  condition,  together  with  the  decided  drop  and  jump 
at  the  lower  end,  was  found  in  every  test,  and  indicated 
that  the  flow  was  at  or  near  the  critical  stage. 

Taking  the  discharge  of  235  sec.-ft.,  various  depths 
in  the  flume  were  assumed  and  the  resulting  area, 
velocity  and  velocity -head  for  each  depth  were  computed. 
These  data  were  plotted  as  shown  on  the  second  diagram, 
with  the  depths  (D)  as  abscissas  and  the  energy  re- 
quired to  maintain  the  flow  at  these  depths  as  ordinates. 
The  energy  required  is  equal  to  D  -{-  h„,  where  D  repre- 
sents the  static  head  and  hv  the  velocity  head.  The 
resulting  energy  curve  for  a  flow  of  235  sec.-ft.  was 
then  drawn,  as  shown. 

From  the  shape  of  the  curve  it  follows  that  there  are 
two  depths  at  which  the  flow  will  take  place  with  the 
same  energy.  These  two  depths  are  known  as  the  lower 
alternative  stage  (stage  of  high  velocity),  and  the  upper 
alternative  stage  (stage  of  low  velocity).  The  curve 
also  demonstrates  that  there  is  one  depth  at  which  the 
two  stages  merge  into  one,  this  being  the  lowest  point 
on  the  curve  and  hence  the  depth  of  flow  requiring  the 
least  energy.    This  depth  is  known  as  the  critical  depth. 

As  the  depth  becomes  less  than  the  critical,  the  flow  is 
taking  place  at  the  high  velocity  of  the  lower  alternative 
stage,  and  if  obstructed  will  jump  and  flow  under  the 
condition  of  the  upper  stage  of  low  velocity.  With  the 
flow  taking  place  at  or  near  the  critical  depth,  as  shown 
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by  the  flatness  of  the  curve;  at  this  point,  any  slight 
change  in  energy  will  cause  a  decided  change  in  the 
depth.  It  is  thus  to  be  expected  that  in  such  a  case  the 
water  surface  will  be  very  rough  and  the  depth  will 
shift  back  and  forth  along  the  curve.  A  jump  may  be 
expected  if  the  flow  is  at  all  restrained.  (See  Transac- 
tions, American  Society  of  Civil  Engineers,  Vol.  LXXX. 
pp.  338-420.) 

The  velocity  at  which  the  water  will  flow  at  the  criti- 
cal stage  is  termed  the  critical  velocity  and  may  be 
shown  to  be  equal  to  F  =  |/  gA/T,  the  corresponding 
velocity  head  being  hv  —  A/2T,  in  which  V  =  critical 
velocity;  g,  acceleration  due  to  gravity;  A,  cross-sec- 
tional area  of  flume,  and  T,  width  at  water  surface. 


alternative  stage.  At  Sta.  1-1-83  the  flow  line  drops 
below  the  critical  stage  and  a.ssumes  the  lower  alterna- 
tive stage. 

At  Sta.  2  -\-  30  the  flow  jumps  to  a  point  near  the 
critical  stage  and  then  drops  again  to  the  lower  stage. 
This  rise  at  Sta.  2  -f  30  was  probably  caused  by  the 
rise  in  the  subgrade.  Had  this  rise  been  a  little  more 
pronounced  the  flow  line  would  have  taken  approximately 
the  elevation  97.78,  as  shown  for  the  alternative  stage. 
However,  it  probably  would  not  have  fully  attained  this 
elevation,  becau.se  of  eddies  through  which  the  energy 
is  dissipated. 

The  above  data  show  the  un.stable  conditions  of  flow 
which  may  be  expected  to  take  place  in  a  flume  with 
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PROFILES     SHOW     FLOW     CONDITIONS     IN 
IRRIGATION  FLUME 


ENERGY  CURVE  OF  FLOW  OF  WATER 
IN   FLUME 


(See  letter  by  Julian  Hinds  in  Engineering  News  of 
Dec.  7,  1916,  p.  1007.) 

From  this  formula,  the  depth  at  which  the  critical 
velocity  is  developed  may  be  obtained.  For  the  case  in 
hand  this  was  found  to  occur  at  a  depth  D  of  3.54  ft., 
with  a  velocity  of  9.09  ft.  per  sec.  This  gives  the  co- 
ordinates for  the  critical  stage  as  follows:  D  =  3.54; 
D  -\-  h^^=  H  =  4.82.  These  were  plotted,  and  furnished 
the  lowest  point  through  which  the  energy  curve  must 
pass. 

Having  obtained  the  critical  depth,  D  =  3.54  ft.,  the 
dotted  line  indicating  this  depth  of  flow  throughout  the 
flume  was  plotted  on  the  profile.  This  line  is  called  the 
"critical  stage."  The  actual  water  surface  for  the  test 
is  very  close  to  the  critical  stage  throughout  the  flume, 
and  Mr.  Longwell  states  that  from  the  explanation  given 
above  it  follows  that  the  extremely  unstable  condition 
of  flow  is  to  be  expected. 

In  the  profile  the  actual  water  surface  is  taken  as 
one  stage,  and  for  each  observed  elevation  the  opposite 
stage  is  picked  off  the  "energy  curve"  and  plotted.  These 
points  are  then  connected,  and  this  line  represents  the 
alternative  stage  at  which  the  water  could  have  flcwet 
in  this  particular  flume  with  the  same  energy  with  whicl 
the  flow  actually  took  place. 

It  is  observed  that  up  to  Sta.  1  -)-  83  the  flow  takes 
place  at  the  upper  alternative  stage,  but  that  the  actual 
was  so  close  to  the  critical  stage  that  the  flow  was  very 
rough  and  unstable,  and  with  a  slight  change  of  energy 
could  easily  have  shifted  to  the  high  velocity  or  lower 


the  water  flowing  at  or  near  the  critical  stage.  The 
necessity  for  consideration  of  the  above  principles  in 
connection  with  flume  design  is  no  doubt  apparent,  and 
Mr.  Longwell  believes  that  for  all  flume  designs  in  which 
the  water  is  flowing  at  a  high  velocity  similar  investiga- 
tion should  be  made  before  final  designs  are  prepared. 
In  case  of  flow  at  or  near  the  critical  stage  additional 
freeboard  should  be  provided. 


Suggest  Old  Bridges  for  Chicago  Canal 

Various  commercial  interests,  and  a  few  engineers,  at- 
tended a  public  hearing  in  Chicago  recently  to  enlighten 
a  committee  of  the  Association  of  Commerce  as  to  the 
policy  to  govern  the  type  of  bridges  over  the  main 
Drainage  Channel,  the  bridge  under  discussion  being 
at  California  Ave.  On  account  of  the  urgency  of  the 
case  and  the  fact  that  few  of  the  sw^ng  bridges  now 
spanning  the  canal  are  equipped  with  operating  machin- 
ery, the  engineers  suggested  that  a  second-hand  railroad 
swing  bridge  for  $30,000  would  answer  the  purpose  for 
several  years  until  a  more  definite  lakes-to-the-gulf  wa- 
terway program  is  under  way.  This  would  take  the 
place  of  the  propv^sed  140-ft.  bascule  costing  more  than 
ten  times  the  railroad  span  and  impossible  to  obtain  at 
present,  for  the  Secretary'  of  War  has  denied  the  Sani- 
tary District's  request  for  priority  in  delivery  of  steel. 
Regardless  of  the  suggestion,  the  Association  has  gone 
on  record  as  opposed  to  setting  aside  the  policy  of  asking 
for  a  clear  140-ft.  span  as  it  does  for  the  Chicago  River. 
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Portable  Houses  for  Overseas  Forces  Built  in 
Record  Time  by  New  Methods 

Details  Are  Adapted  to  Sawmill  Instead  of  Planing  Mill  Machinery  and  Permit  Easy  Erection  as 
Well  as  Interchangeability— Good  Management  Responsible  for  Unusual  Results 


FORESEEING  that  the  landing  of  an  American 
army  in  France  would  result  in  the  necessity  for 
portable  buildings,  the  Committee  on  Emergency 
Construction  of  the  War  Industries  Board  called  upon 
Perry  R.  MacNeille,  architect,  New  York  City,  to  make 
a  study  of  the  demands  and  to  coordinate  the  many  dif- 
ferent ideas  which  had  been  worked  out  and  could  be 
found  in  commercial  designs.  In  addition  to  these,  the 
portable  houses  of  the  allied  armies  were  also  con- 
sidered. Mr.  MacNeille,  who  had  had  a  wide  experience 
in  the  design  of  industrial  villages,  put  his  own  drafts- 
man to  work  on  the  problem,  and  called  into  consultation 
the  manufacturers  of  portable  houses  as  well  as  the  rep- 
resentatives of  certain  firms  that  he  knew  had  been 
studying  the  problem.  A  report  was  finally  drawn  up, 
agreed  upon  by  the  committee — and  filed,  since  there 
was  no  actual  demand  for  buildings  of  this  type.  All 
this  work  had  been  completed  about  Sept.  1,  last  year. 

Without  warning  came  a  cablegram  from  France  ad- 
dressed to  Col.  William  H.  Rose,  Engineer  Officer  in 
Charge,  Engineer  Depot,  Washington  Barracks,  D.  C, 
requisitioning  housing  of  just  the  type  that  the  com- 
mittee had  been  studying.  Col.  Rose  sent  Maj.  Robert 
S.  A.  Dougherty,  purchasing  officer  of  the  depot,  to  the 
Committee  on  Emergency  Construction,  where  he 
learned  of  the  work  that  had  been  done.  Mr.  MacNeille 
was  sent  for  and  persuaded  to  take  charge  of  the  de- 
signing. 

Drafting  Office  Borrowed 

Although  Mr.  MacNeille  had  agreed  to  take  charge  of 
this  work,  he  had  no  drafting  force  in  Washington. 
However,  the  firm  of  J.  H.  Burton  &  Co.  had  been 
studying  portable  houses  with  the  intention  of  prepar- 
ing to  supply  the  needs  of  the  devastated  regions  of 
France  at  the  close  of  the  war,  and  for  that  purpose  had 
maintained  a  drafting  office  in  Washington.  This  was 
turned  over  to  Mr,  MacNeille  who,  with  the  help  of  all 
who  were  interested,  in  a  remarkably  short  time  turned 
out  a  design  which  was  acceptable  to  the  Engineering 
Depot.  It  has  seemed  impossible  properly  to  place  credit 
for  this  design,  since  there  were  many  who  contributed, 
but  it  is  probable  that  the  panels  are  the  result  of  Mr. 
MacNeille's  study  of  the  requirements  of  shelter  and  the 
necessities  of  transportation;  and  that  the  framing,  in 
its  construction  and  in  most  of  its  details,  was  the  work 
of  J.  H.  Burton. 

So  much  for  the  preparation  of  the  plans.  The  work 
of  construction,  however,  was  a  far  more  complicated 
undertaking.  In  the  opinion  of  most  of  the  firms  who 
bid  on  the  work,  at  least  six  months  should  be  allowed 
for  the  completion  of  the  contract.  But  most  of  them 
were  accustomed  to  the  planing  mill  as  the  location 
normal  to  the  manufacture  of  portable  houses,  and  did 
not  realize  that  all  the  details  of  the  accepted  design 
could  be  fabricated  at  the  aa.wmill  with  but  slight  addi- 


tions of  machinery.  Neither  did  they  possess  the  knowl- 
edge of  where  materials  could  most  readily  be  obtained, 
nor  in  what  quantities.  But  the  study  of  demands,  the 
ascertainment  of  the  methods  through  which  they  can 
be  filled  with  the  least  effort,  and  the  provision  against 
possible  future  obstacles,  is  the  function  of  an  engineer. 
So,  in  presenting  the  story  of  this  to  the  readers  of 
Engineering  News-Record  no  apology  is  made  because 
of  the  fact  that  the  details  of  the  design  are  simple  and 
are  required  to  possess  but  little  structural  strength. 
For  the  ability  to  convert  25,000,000  feet  of  lumber  into 
buildings  which  can  be  erected  without  the  aid  of  skilled 
laborers,  and  to  accomplish  this  within  two  months  when 
people  accustomed  to  this  type  of  work  demanded  as 
much  as  six  months  as  a  minimum,  is  managerial  skill 
of  the  highest  order.    And  management  is  engineering. 

This  is  actually  what  was  accomplished.  The  accepted 
design  was  drawn  up,  not  only  with  the  idea  of  port- 
ability and  ease  of  erection,  but  with  the  realization  that 
the  manufacturing  process  could  only  be  carried  on  with 
speed  and  despatch  at  the  point  of  the  production  of 
lumber.  The  design  which  was  finally  adopted  possessed 
all  these  points  of  value.  It  was  on  account  of  these 
factors  that  an  untried  scheme  was  accepted  in  the  face 
of  designs  which  had  been  the  standard  of  other  manu- 
facturers for  years.  There  has  been  no  little  criticism 
of  the  committee,  and  of  Mr.  MacNeille  in  particular,  on 
account  of  this,  but  no  one  has  been  successful  in  prov- 
ing that  any  other  method  of  design  or  of  handling  the 
contract  would  have  produced  the  houses  in  the  time  re- 
quired— for  the  Engineering  Depot  allowed  only  sixty 
days  for  the  completion  of  buildings  which  would  in- 
close 2,500,000  square  feet  of  floor  space. 

Design  Is  of  Extreme  Simplicity 

Reference  to  the  details  of  the  design  will  show  the 
extreme  simplicity  of  the  basic  idea,  and  the  ease  with 
which  it  could  be  realized  at  sawmills  with  but  slight 
addition  to  the  machinery  usual  at  such  places.  In 
fabricating  the  typical  floor  and  wall  panel,  tongue-and- 
groove  flooring  of  any  width  from  2^  in.  to  6  in.  may  be 
used.  These  boards  are  nailed  together  with  grain 
crossed,  forming  units  which  in  no  case  are  larger 
than  one  man  can  handle  alone.  Between  the  two  lami- 
nations is  placed  a  layer  of  tar  paper,  and  the  individual 
boards  are  nailed  at  each  intersection.  This  gives  a 
virtually  airtight  and  weatherproof  unit  of  consider- 
able inherent  strength,  which  when  properly  incorpor- 
ated into  the  building  becomes  more  than  merely  a 
sheathing  and  adds  substantially  to  the  structural 
strength.  All  panels  are  constructed  so  that  they  form 
a  5 -in.  ship-lap  with  the  adjacent  panel. 

The  roofing  panels  are  simpler  in  detail  and  construc- 
tion than  the  panels  used  for  floor  or  siding,  since  they 
are  a  single  ply  and  are  held  together  with  four  battens, 
83  in.  wide  ao  placed  as  to  space  the  roof  panel  on  the 
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rafters  and  afford  lateral  support  to  the  trussing.  These, 
like  the  other  panels,  are  built  of  planks  varying  in 
width  from  2  J  to  8  in.  and  boards  as  short  as  3  ft. 
2?  in.  long  may  be  employed.  With  the  exception  of  the 
panels  at  the  ends  of  the  l)uilding  which  must  provide 
for  the  eave,  the  length  of  the  roof  panels  is  7  ft.,  the 
width  of  two  floor  or  siding  panels.  The  roof  panels 
themselves  are  not  watertight  nor  weatherproof,  since 
they  are  covered  with  a  composition  roofing  after  the 
building  has  been  erected. 

Exclusive  of  the  end  panels,  which,  of  course,  must 
fit  up  into  the  gables,  the  siding  panels  are  of  three 
designs — one  plain,  one  provided  with  a  sash,  and  one 
with  an  opening  for  a  hinged  door.  As  will  be  noticed 
from  the  drawings,  the  designs  of  these  are  all  very 
simple.  Much  care  was  taken  in  designing  the  details 
of  these  panels,  and  while  they  appear  ridiculously 
simple,  this  simplicity  was  reached  only  after  many 
trials.  The  adopted  dimensions  of  sills,  jambs  and 
lintels  was  a  matter  of  much  study  and,  ultimately,  of 
practical  experimentation. 
In  their  present  form  as- 
sembly is  extremely  simple, 
and  the  hanging  of  sash  is 
reduced  to  a  point  where  the 
minimum  of  skill  is  required. 
While  the  doors  are  shipped 
in  their  panels,  sash  are 
shipped  separately,  and 
swung  after  the  building  has 
been  erected.  Corner  posts, 
sills,  plates,  belt  courses  and 
the  individual  members  of 
the  trusses  are  furnished  to 
exact  size  and  bored  with  all 
necessary  bolt  holes. 

Since  the  erection  of  a 
building  had  been  considered 
as  an  integral  factor  of  its 
designing,  a  brief  descrip- 
tion of  the  process  will  illus- 
trate why  many  of  the  de- 
tails of  design  were  adopted. 

For  the  typical  building, 
which  is  20  ft.  wide  and  217 
ft.  in  length,  posts  or  con- 
crete piers  are  placed  on  7 
ft.  centers  at  each  side  of  the 
building.  These,  together 
with  a  third  line  on  the  axis 
of  the  building,  carry  the 
sills,  which  are  formed  of 
two  2  X  6's  sized  to  exact  di- 
mension as  to  sections  but 
of  random  lengths.  These 
are  spiked  together,  laid  on 
the  piers,  and  carry  the  floor 
joists,  which  are  spaced  28 
in.  on  centers. 

The  floor  panels  are  laid 
with  their  long  dimension 
parallel  to  the  center  line  of 
the  building,  and  after  they 
are  spiked  to  the  joist,  the 


"floor  sill"  is  spiked  in  line  with  the  outside  of  the  sills. 
This  serves  to  cover  any  inequality  of  the  panels  and,  as 
will  be  shown  shortly,  is  a  factor  in  the  stability  of  the 
building. 

To  the  sill  is  spiked  what  is  styled  a  "bearing  strip" 
cut  to  exact  dimension  and  placed  flush  with  the  under 
side  of  the  sill  at  the  outside  of  the  building.  Upon  this 
bearing  strip  rest  the  sidewall  panels. 

After  the  corner  posts  are  set  in  place  and  plumbed, 
the  side  panels  are  raised  ana  placed  on  the  bearing 
strip.  As  can  be  seen  from  the  drawing,  the  bottom 
corners  of  the  panels  are  notched  to  pass  a  lag  screw, 
which  passes  through  a  hole  bored  in  a  belt  strip  located 
over  the  joint  between  the  sidewall  panels  and  the  bear- 
ing strip,  and  is  screwed  into  the  sill.  The  sidewall 
panels,  therefore,  have  a  fulcrum  at  the  floor  sill  and  a 
point  of  leverage  at  the  belt  course.  When  the  roofing 
trusses  are  in  place  this  detail  adds  much  to  the  lateral 
stability  of  the  house. 

Behind  each  joint  between  panels  is  placed  a  stud 
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ALL.    BOLT    HOLES    WERE    DRILLED    AT    SAWMILL 
BEFORE   BUNDLING 


PAN?:L    form    on    horses    gave    greatest    SPEED    ON 
PIECE  WORK 


sized  to  dimensions  and  length.  This  stud  is  bored  with 
two  holes  through  which  bolts  pass  from  the  bell  course, 
serving  to  hold  the  sidewall  panels  in  place.  After  a 
series  of  studs  and  side-wall  panels  are  in  place,  two 
2  X  4s,  sized  to  dimensions,  are  nailed  to  the  top  of  the 
studs,  forming  a  plate  which  is  toenailed  into  position. 
These  2  x  4s  are  furnished  random  lengths  and  are  laid 
so  as  to  break  joints,  thereby  very  securely  tieing  the 
walls  of  the  building  together. 

The  trusses  which  support  the  roof  panels  are  as- 
sembled and  bolted  together  on  the  ground.  Each  mem- 
ber is  fabricated  to  exact  size  and  bored  to  receive  the 
necessary  bolts.  One  of  these  trusses  rests  on  the  plate 
directly  above  the  top  of  each  stud,  and  since  the  tie 
member  of  the  truss  is  cut  exactly  20  ft.  long,  it  forms 
a  gage  for  the  placement  of  the  sidewalls.  After  three 
trusses  have  been  placed,  starting  from  the  end  truss,  a 
gage  or  starting  strip  is  nailed  to  the  end  of  the  rafter 
and  the  roof  panels  are  then  laid  on  the  trusses,  having 
been  passed  up  from  the  inside  of  the  building. 

The  erection  is  carried  on  in  such  a  manner  that  after 
a  short  length  of  building  is  completed,  sidewalls,  studs, 
trusses  and  roof  panels  are  being  erected  simultaneously 
and  but  a  short  distance  apart.  The  hanging  of  doors 
and  windows  follows  the  placing  of  roof  panels,  and  with 
the  placing  of  braces  the  building  is  completed. 
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As  an  example  of  how  quickly  the  erection  of  these 
buildings  is  carried  on,  three  men  laid  all  the  floor  tim- 
bers and  all  the  floor  panels  in  a  building  20  x  217  ft. 
in  two  hours  and  a  half.  This,  of  course,  could  only  be 
accomplished  if  all  details  of  the  various  pieces  were 
considered  not  only  in  the  light  of  their  purpose  and 
ease  of  manufacture,  but  also  with  due  regard  to  facility 
of  handling  on  the  work.  To  shorten  the  period  between 
the  delivery  of  the  material  on  the  ground  and  the  mo- 
ment when  the  buildings  are  ready  to  be  occupied,  all 
units  are  painted.  Furthermore,  they  are  numbered  and 
lettered,  so  that  with  a  key  and  a  short  description  of 
the  building  they  can  be  erected  easily  and  without  diffi- 
culty by  anyone.  Another  interesting  feature  of  the  de- 
sign is  that  the  panels  and  various  other  units  are 
so  designed  that  it  will  be  a  simple  matter  to  dismantle 
these  buildings  with  a  wrench  and  re-erect  them  in 
many  different-sized  units,  which  can  be  used  not  only 
for  residences  but  for  farm  buildings. 

Sawmills  in  Mississippi,  Louisiana  and  Texas  had 
been  consulted  and  were  ready  to  assume  a  share  of  the 
work.  Of  these  only  one  had  had  any  experience  in 
the  actual  work  of  portable  house  fabrication — the  re- 
maining fourteen  had  to  receive  instruction  and  make 
additions  to  their  plants.  But  careful  studies  had  been 
made  of  the  best  methods  of  handling  the  work  through 
small  gangs,  and  the  factors  to  be  determined  during  the 
filling  of  the  larger  contract  were  but  few. 

But  in  addition  to  this,  realizing  that  the  contract 
was  one  primarily  of  organization,  H.  B.  Coho,  who  was 
connected  as  production  manager,  in  a  free-lance  capac- 
ity, with  the  United  Lead  Co.,  was  called  by  long  dis- 
tance at  his  hotel  in  Pittsburgh  and  employed  to  take 
care  of  the  production  end.  Mr.  Coho  knew  nothing  of 
lumber,  but  having  an  intensive  knowledge  of  organiza- 
tion through  his  experience  with  the  United  Lead  Co. 
also  with  the  U.  S.  Cartridge  Co.,  in  the  work  of  pro- 
ducing cartridges  for  the  allies,  was  uniquely  fitted  for 
this  particular  work.  Within  24  hours  he  was  in  con- 
sultation with  Mr.  Burton,  had  been  introduced  to  the 
mill  manager,  was  organizing  the  various  elements,  and 
furthermore  had  started  the  construction  of  four  addi- 
tional factories  which  were  to  supplement  the  work  and 
increase  the  speed  of  the  mills  which  had  been  retained 
for  this  work. 
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A  Call  for  State  Supervision 
of  Engineering 

Bad   Conditions  in   Profession  Attributed  to  I^ck  of 
Thorough  Organization     Should  Govern- 
ment Certify  Fitness? 

By  Clarence  T.  Johnston 

Professor  of  Surveying,   University  of   Michlpan 

FOR  many  years  I  have  hoped  to  witness  the  birth  of 
an  engineering  profession.  We  have  been  content 
to  drift,  representing  an  element  that  is  considered  es- 
sential to  industry',  and  occupying  a  position  in  society 
comparable  to  that  of  the  hired  man,  while  our  brethren 
in  neighboring  fields  have  demanded  and  received  rec- 
ognition. 

During  the  period  when  technical  schools  were  of 
minor  importance  and  when  but  few  trained  men  were 
in  active  practice,  the  condition  of  the  engineer  could 
be  explained,  to  his  ovra  satisfaction  at  least.  The  en- 
gineer had  no  headquarters  then;  he  was  engaged  in 
railway  location  to  a  large  extent,  and  he  had  but  little 
opportunity  to  look  about  him  and  study  his  place  in 
society. 

However,  the  rapid  gro\vth  of  engineering  schools  and 
the  increased  demand  for  trained  men  in  nearly  every 
branch  of  human  activity  are  duplicated  in  every  scien- 
tific branch  of  learning.  If  the  piiysician  and  the 
dentist  found  it  possible  to  develop  wonderfully  along 
scientific  lines  and  at  the  same  time  to  create  a  feeling 
of  mutual  confidence  and  respect  as  a  foundation  for 
strong  and  efficient  professional  organizations,  there 
seems  to  be  no  good  reason  for  tardiness  on  the  part  of 
engineers. 

Only  a  few  engineers  have  ever  been  much  concerned 
in  a  campaign  of  this  kind  and  those  who  have  partici- 
pated have  failed  to  reach  any  agreement.  Only  here 
and  there  has  an  attempt  been  made  to  analyze  critically 
the  attitude  of  the  engineer  toward  his  work  and  his 
relations  with  other  engineers  and  society  in  general. 

Where  men  of  similar  training  fail  to  organize  to 
protect  themselves  against  imposters  and  incompetents, 
such  organization  being  needed  to  preserve  their  self- 
respect  and  justify  their  existence  in  the  eyes  of  the 
world,  their  influence  is  limited  to  that  of  individuals, 
and  their  opportunities  for  leadership  are  almost  com- 
pletely eliminated.  The  American  engineer  stands  vir- 
tually alone  among  the  many  trades  and  professions  of 
the  country. 

Engineering  Organization  Passive 

Engineers  are  able  to  agree  when  technical  problems 
are  under  discussion.  They  display  some  interest  in 
"professional  ethics."  Beyond  this  point  their  organiza- 
tions are  passive.  Individuals  rise  above  the  common 
level  and  often  fail,  insofar  as  public  opinion  is  con- 
cerned, because  they  are  obliged  to  stand  alone.  If 
anyone  has  a  doubt  as  to  the  truth  of  this  statement,  iet 
him  read  the  history  of  engineers  who  have  risen  co 
high  places  in  Government  service  or  in  the  several 
states. 

The  training  and  experience  of  the  engineer  are  such 
that  he  develops  a  judgment  not  found  elsewhere  in 
society.     The  engineer  should  be  in  position  to  lead  in 


many  field.s  of  government,  local,  state  and  national. 
The  people  are  crj'ing  for  the  kind  of  advice  the  engi- 
neer alone  can  give. 

It  is  known  among  political  experts  that  engineers 
are  dependable  servants.  They  lie  down  when  they  are 
told  to  do  so.  The  politician  has  been  able  to  wreck 
nearly  every  branch  of  public  service  which  was  or- 
ganized on  an  engineering  basis.  He  knows  that  he  is 
dealing  with  individuals  and,  regardless  of  how  much 
demoralization  and  corruption  may  follow  in  his  path, 
no  prote'4  will  come  from  the  great  body  of  engineers 
of  the  country. 

Generally  speaking,  the  American  engineer  has  been 
more  concerned  in  his  own  financial  success  than  he  has 
been  in  supporting  the  reputation  of  his  brethren  as  a 
body.  His  altruism  has  been  colored  by  selfishness.  He 
will  continue  to  follow  any  convenient  leader  until  he 
organizes  his  forces  to  support  leadership. 

The  Remedy 

After  we  have  accepted  a  general  diagnosis  of  our  ail- 
ments we  need  not  waste  much  time  searching  for  a 
remedy.  We  have  some  leading  cases  and  valuable  prece- 
dents. The  time  has  passed  when  there  should  be  any 
discussion  as  to  the  character  of  the  preliminary^  treat- 
ment. Engineers  mus+  provide  machinery'  for  self- 
examination.  They  must  clear  the  atmosphere  of  doubt, 
as  to  ability  and  moral  stamina,  by  state  supervision  af 
the  right  to  practice.  Every  profession  which  now  en- 
joys a  cohesive  membership,  public  respect  and  a  definite 
place  in  the  body  politic  has  fought  for  these  benefits 
in  a  campaign  staged  for  the  purpose  of  demanding 
recognition  and  support  only  for  those  qualified  to  prac- 
tice because  of  training,  practice  and  moral  stamina. 

The  plight  of  the  engineer  was  a  sorry  one  during 
times  of  peace.  His  indifference  in  years  past  threatens 
to  destroy  much  of  his  intrinsic  value  in  this  great  con^ 
test  between  the  engineers  of  the  world.  The  selfish  and 
conservative  policies  of  those  who  have  unfortunately 
assumed  leadership  in  former  years  must  now  give  way, 
to  broader  conceptions,  as  a  matter  of  patriotism  and 
loyalty.  If  each  state  had  long  since  provided  by  legis- 
lative enactment  the  necessary  authority  for  a  strict 
supervision  of  the  practice  of  engineering,  the  engineer 
today  would  be  a  recongnized  factor  in  the  war. 

State  supervision  of  practice  brings  about  a  gradual 
elimination  of  the  unfit.  It  provides  a  record  of  the 
training  and  experience  of  every  practitioner.  It  brings 
engineers  together  so  that  they  become  a  united  fores 
for  or  against  policies  in  which  they  should  naturally 
manifest  an  interest. 

If  engineers  were  thus  organized  today  ihey  could 
perform  a  great  service  for  the  nation  Engineers  would 
be  classified.  The  Government  could  easily  be  furnished 
with  complete  information  relative  to  the  special  ability 
of  every  engineer  in  the  country.  An  organized  effort 
of  this  kind  would  command  respect,  and  many  engi- 
neers would  be  called  into  Government  service  to  aid 
those  who  are  to  outline  a  successful  war  policy.  Engi- 
neering talent  would  not  be  dissipated  and  lost,  as  it 
threatens  to  be  under  existing  conditions.  The  engineei-s 
who  were  so  fortunate  as  to  be  called  to  service  would 
have  behind  them  a  single  profession  rather  than  a  dis- 
organized group  of  individuals. 


44 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  1 


Telescope  Sections  for  Latest 
Timber  Snowsheds 

Ventilated  Roofs  and  Side  Windows  Other  Features 
I  Developed  by  Southern  Pacific  Company 

in  Sierra  Nevadas 


WHERE  the  Southern  Pacific  railroad  passes 
through  the  Sierra  Nevadas  in  crossing  from  Cali- 
fornia to  the  Nevada  plateau,  the  snowfall  is  often  20 
to  30  ft.  per  annum  and  it  has  been  found  necessary  to 
provide  about  30  miles  of  snowsheds  on  this  division. 
The  design  of  the  structure  itself  has  varied  little  since 
the  line  was  built,  the  sole  consideration  being  protec- 
tion at  minimum  cost.  In  recent  years,  however,  with 
careful  study  of  the  maintenance  problem  and  an  op- 
portunity to  try  out  various  suggested  improvements, 
it  has  been  possible  to  make  the  snowshed  system  safer 
and  much  more  flexible,  at  the  same  time  requiring  less 
attention,  without  materially  increasing  the  initial  cost 
and  maintenance. 

In  order  to  provide  a  means  for  quickly  isolating 
sections  of  the  snowsheds,  a  plan  for  telescoping  short 
lengths  at  regular  intervals  has  been  developed  and  is 
regarded  as  highly  successful.  These  telescope  sections 
are  put  in  at  5000  ft.  intervals,  and  it  is  planned  to 
reduce  this  interval  to  1000  ft.  as  rapidly  as  possible. 
The  telescope  sections  have  a  maximum  length  of  96  ft. 
and  are  built  either  on  straight  track  or  curves;  mani- 
festly, they  can  be  located  on  curves  only  when  the 
radius  is  constant.  The  section  which  moves  is  mounted 
on  rails  and  is  moved  with  a  locomotive  by  means  of  a 
cable. 

The  telescope  section  is  built  up  with  standard  clear- 
ances and  differs  from  standard  design  chiefly  in  being 
mounted  on  rails  rather  than  fixed  foundations.  The 
frame  of  the  movable  section  is  lightened  somewhat  by 
the  use  of  braces,  which  are  taken  away  before  moving. 
The  dotted  lines  in  the  accompanying  sketch  indicate 
how  the  open  structure  is  made  as  strong  as  the  perma- 
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nent   sections   without   the   interference  to   movement 
which  permanent  braces  would  entail. 

In  order  that  the  route  through  the  snowsheds  might 
not  be  objectionable  to  passengers,  it  has  been  found 
possible  to  use  shutters  on  the  sides  at  the  height  of 
passenger-car  windows,  so  that  at  least  one  side  of  the 
train  commands  a  view  of  the  country  traversed.  To  ac- 
complish this  the  siding  has  been  omitted  for  a  4-ft. 
strip  at  the  proper  height,  and  shutters  which  just  fill 
this  space  are  built  in  sections  to  be  slid  up  and  down 
between  the  plumb  posts.  These  shutters,  set  inside 
the  plane  of  the  fixed  plank  on  the  sides,  can  be  moved 
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WINDOW   SHUTTKKS   SIMPLY  CONSTRUCTED 

up  or  down  between  strips,  and  when  put  up  for  the 
winter  are  held  in  position  by  a  wooden  button  that 
prevents  the  shutter  from  sliding  down  its  groove. 

Several  types  of  ventilators  in  the  shed  roof  which 
would  allow  the  rapid  escape  of  smoke  and  fumes  in  the 
summer  season  have  been  tried  out.  Two  of  these, 
shown  in  the  accompanying  illustrations,  are  lateral  and 
longitudinal   types,    respectively.      Of   these  two,    the 
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LONGITUDINAL  AND  TRANSVERSE   SMOKE  VENTS — NOTE    COMBING    BOARDS    IN    LEFT-HAND    VIEW.    TELESCOPE 

SECTION   IN  BACK(JROUND  OF   RIGHT-HAND   VIEW 


lateral  or  transverse  hinged  section  has  proved  far  su- 
perior and  has  been  adopted  as  standard.  With  this 
design  it  is  found  that  the  smoke,  which  tends  to  fol- 
low the  train,  escapes  from  the  openings,  placed  at 
frequent  intervals,  much  more  rapidly  than  where  the 
smoke  must  travel  in  a  transverse  direction  to  reach 
the  central  longitudinal  opening. 

Where  locomotives  regularly  stand  for  any  length  of 
time  within  the  snowsheds,  it  is  customary  to  provide 
a  stack  ventilator  consisting  of  a  rough  timber  chimney, 
14  ft.  high,  extending  the  full  v/idth  of  the  shed. 

Experience  with  snowsheds  on  this  division  has  shown 
that  the  snow  not  only  has  a  tendency  to  form  in  drifts 
on  the  roof  but  sometimes  extends  out  over  the  edge 
and  thus  supports,  by  cantilever  action,  an  overhanging 
weight  sufficient  to  threaten  the  stability  of  the  struc- 
ture. To  prevent  the  forma- 
tion of  these  overhanging 
drifts  it  has  been  found  worth 
while  to  make  use  of  "comb- 
ing boards,"  which  consist  of 
3  x  12-in.  planks  nailed  verti- 
cally to  the  side  in  such  a  way 
that  about  12  ft.  of  the  planks 
projects  above  the  roof.  These 
planks  are  spaced  2h  to  3  ft. 
on  centers,  and  no  overhang 
drifts  have  formed  where  they 
have  been  in  use. 

As  built  on  the  Southern 
Pacific,  the  sheds  are  con- 
structed of  "Shasta  pine" 
cut  near  the  site,  which  costs 

the  company  only  about  $10  to  $15  per  1000  ft.  B.M. 
to  cut  and  deliver  on  the  work.  This  wood  has  an  aver- 
age life  in  these  sheds  of  about  20  or  22  years,  which 
might  be  divided  into  three  periods,  as  follows:  During 
the  first  10  years  virtually  no  repairs  are  required.  The 
next  5  or  10  years  require  increasing  repairs,  particu- 
larly the  renewal  of  footings  and  sections  where  damp- 
ness has  access  to  the  wood.  In  the  third  period,  from 
the  fifteenth  year  on,  according  to  conditions,  the  items 
requiring  replacement  include  braces,  caps,  joists  ana 
in  fact  all  parts  up  to  the  point  where  it  is  considered 
cheaper  to  renew  the  shed  entirely.  This  year  there  is 
being  renewed  a  section  of  shed  which  has  been  in 
service  27  years — probably  the  longest  life  on  record  for 
this  division. 


As  renewed  under  present  prices  the  cost  varies,  ac- 
cording to  the  design  of  the  section,  from  $12  to  $14 
per  lin.ft.,  this  figure  being  a  rough  average  of  single 
and  double-track  construction.  The  average  mainten- 
ance per  foot  per  annum  is  figured  at  about  $1.60.  This 
includes  renewal  made  necessary  by  fire,  slides  and  de- 
cay, and  also  the  cost  of  fire  patrols  and  interest  on  the 
first  cost. 

Tests  of  snow  taken  from  shed  roofs  show  them  to 
have  frequently  a  weight  of  40  lb.  per  cu.ft.  Based  on 
a  safe  margin  for  the  15-ft.  snow  load  likely  in  this 
region,  all  sheds  have  been  designed  for  a  uniformly 
distributed  load  of  300  lb.  per  sq.ft.  This  loading  is 
approximately  the  same  as  would  result  if  the  sheds  car- 
ried a  train  of  consolidation  locomotives. 

In   recent  years  concrete   footings   have  been   made 


TELESCOPE   SECTION   OF    SNOWSHED   PARTLY    OPENED 

standard,  and  wherever  plumb  posts  are  renewed  or  a 
new  section  of  shed  is  built,  the  company's  standards 
now  call  for  the  use  of  16  x  18  x  8-in.  concrete  blocks 
at  each  footing.  If  necessary,  two  or  more  such  blocks 
are  used  to  raise  the  footing  up  to  the  point  where  the 
timber  will  in  all  probability  be  above  moisture  line. 

Clearing  Snow  from  Country  Roads 

Snow  may  be  removed  from  roads  by  using  a  road- 
drag  in  reversed  position,  so  that  it  will  push  the  snow 
into  the  side  ditches.  This  is  recommended  by  the  Mis- 
souri State  Highway  Department,  which  suggests  also 
that  this  use  of  the  drag  in  this  position  will  reduce  the 
crowning  of  the  road,  which  is  generally  excessive  on 
earth  roads  in  Missouri. 
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Spalling  of  Reinforced  Concrete 
in  Moist  Location 

Surface    Destruction    in    Upper   Part  of    Measuring 

Tanks -Concrete   12   Years   Old— Was 

1:2:4  Mix  of  Good  Quality 

By  F.  E.  Turneaure 

Dean,  College  of  Mechanics  and   Engineering,  University 
of  Wisconsin 

THE  accompanying  photographs  of  reinforced-con- 
crete  construction  illustrate  what  may  happen  under 
certain  circumstances.  The  concrete  in  question  is  in 
the  Hydraulic  Laboratory  of  the  University  of  Wis- 
consin, and  the  conditions  are  as  follows: 

In  the  basement  of  the  building  there  are  several 
reinforced-concrete  measuring  tanks  for  use  in  hydraulic 
experiments.  These  tanks  are  the  full  height  of  the 
basement,  about  8  ft.,  and  are  constructed  by  merely 
placing  reinforced-concrete  division  wails  at  the  desired 
intervals.  The  floor  above  the  tanks  i:s  the  main  floor 
of  the  laboratory,  and  consists  of  a  reinforced-concrete 
slab  supported  by  the  division  walls  between  the  tanks 
and  other  division  walls  of  the  basement.  The  thickness 
of  the  floor  slabs  is  about  8  in.,  and,  at  the  particular 
point  in  question,  the  panel  is  oblong  in  shape  and  is 
reinforced  in  one  direction  only. 

The  photographs  show  what  has  happened  to  a  portion 
of  the  lower  surface  of  these  floor  slabs,  and  also  to  one 
of  the  division  walls  between  the  tanks.  In  the  case 
of  the  floor  slab,  the  concrete  below  the  rods  has  broken 


away  from  a  considerable  area,  and  the  rods  are  badly 
rusted.  In  the  case  of  the  wall,  the  rods  are  not  so 
closely  spaced,  and  the  spalling  of  the  concrete  has  oc- 
curred only  immediately  over  the  rods.  The  thickness 
of  the  concrete  underneath  the  floor  rods  is  li  in.  or 
more,  but  the  covering  on  the  wall  rods  is  much  less. 

The  building  was  erected  about  12  years  ago,  and 
the  writer  had  charge  of  the  concrete  work.  The  con- 
crete was  made  of  about  1:2:4  proportions,  and  was  of 
good  quality.  Where  pieces  have  broken  away,  a  thor- 
oughly good  quality  is  now  indicated.  The  steel  was 
comparatively  clean  of  rust,  and  this  particular  part  of 
the  building  was  constructed  in  August  or  September. 
The  floor  rods  were  laid  upon  small  transverse  rods 
resting  on  the  forms  in  order  to  raise  the  rods  above 
the  forms.  It  may  be  said,  however,  in  the  light  of 
more  recent  experience,  that  the  concrete  covering  of 
the  rods  was  undoubtedly  insufficient  for  the  conditions 
to  which  this  particular  part  of  the  structure  was  to  be 
exposed.  Rods  similarly  covered  in  other  parts  of  the 
basement  where  a  free  circulation  of  air  exists  have 
shown  no  tendency  to  rust,  and  there  is  no  spalling  of 
the  concrete. 

On  account  of  the  use  to  which  these  tanks  are  put, 
the  concrete  in  the  walls  is  exposed  alternately  to  water 
and  air,  and  the  ceiling  is  constantly  moist.  As  a 
result  of  these  conditions,  it  appears  that  the  steel 
has  badly  corroded,  and  in  corroding  has  forced  the  con- 
crete to  spall  off.  Probably  this  corrosion  began  at  a 
point  where   the   rods   were   very   slightly   covered   or 
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SPALLING  OF  FLOOR-SLAB  CONCRETE  OVER  WATER    TANK  BELIEVED  TO  BE  DUE  TO  RUSTING  OF 
REINFORCEMENT,    STARTING    AT    SOME    POINT    OF   THIN   COVER 
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SPLITTING   OF   CONCRETE   CEILING    OVER  WATER   TANK   IN  TWELVE  YEARS'  SERVICE  ;   SIMILAR  ACTION  IN 

PARTITION  WALL 


possibly  were  actually  exposed,  but  having  once  begun 
and  the  concrete  having  started  to  spall  off,  the  rusting 
of  the  rods  has  continued  progressively,  so  that  the 
concrete  has  broken  away  to  a  depth  of  li  to  2  in. 
Note  also,  in  one  of  the  views,  the  corrosion  of  the 
small  iron  pipe  suspended  below  the  floor. 

Only  two  sides  of  the  tank  in  question  showed  the 
rusting  effect.  The  corrosive  destruction  seems  to  take 
place  only  where  the  rods  are  not  imbedded  sufficiently 
deep  in  the  concrete.  Apparently  on  two  of  the  sides 
of  the  basement  the  rods  are  imbedded  deeper  than  on 
the  other  sides.  On  one  side  the  concrete  is  chipped 
loose  from  practically  every  reinforcing  bar  in  the  upper 
half  of  the  wall,  but  here  the  surface  of  the  bar  is  not 
more  than  h  in.  below  the  wall  face. 

In  general,  the  upper  half  of  the  walls  shows  the 
greatest  effect.    This  is  where  the  wall  is  not  ordinarily 


submerged.  The  lowest  foot  of  the  walls,  which  is 
nearly  always  submerged,  shows  practically  no  rusting 
effect. 

The  views  show  perhaps  the  worst  parts  of  the  struc- 
ture, particularly  with  reference  to  the  ceiling,  but  the 
rest  of  the  ceiling  is  more  or  less  affected.  None  of 
the  concrete  split  away  farther  than  the  central  flame  of 
the  rods. 

The  case  is  no  doubt  rather  extreme,  but  it  seems  to 
show  what  may  happen  under  special  circumstances, 
even  where  the  workmanship  is  what  might  be  con- 
sidered as  ordinarily  good.  An  occurrence  of  this  sort 
raises  very  serious  question  as  to  the  permanency  of 
concrete  under  moisture  conditions  similar  to  those  of 
this  case.  The  least  that  can  be  said  is  that  great  care 
must  be  taken  to  cover  all  the  rods  to  a  considerable 
depth  with  good,  dense  concrete. 


Computation  of  Plate- Girder  Flange 
Riveting  Discussed 

THE  old-established  method  of  calculating  the  pitch 
of  plate-girder  flange  rivets,  namely,  dividing  the 
product  of  rivet  value  and  girder  depth  by  the  shear,  has 
been  under  attack  by  bridge  engineers  in  India  recently, 
and  was  the  subject  of  dicussion  at  a  meeting  of  the 
Indian  Railway  Bridge  Committee  at  Simla,  Aug.  13-18, 
1917. 

A  new  method  was  proposed  some  time  ago  by  Rendel 
&  Robertson,  which  takes  into  account  the  fact  that  one 
rivet  cannot  fail  alone,  but  that  the  longitudinal  shear 
at  the  rivet  line  is  resisted  by  the  entire  line  of  rivets 
acting  together.  Their  method,  which  they  call  the 
parabolic  method,  aims  to  keep  the  curve  of  rivet  resist- 
ance outside  the  curve  of  flange  stress.  The  committee 
did  not  approve  of  this  method,  although  it  agreed  that 
the  old  m.ethod  mentioned  above — which  by  the  way,  has 


been  the  method  hereto ''ore  standard  with  the  Railway 
Board — is  incorrect. 

The  committee  tentatively  expresses  a  preference  for 
the  method  used  by  the  Burma  Railways,  which  consists 
in  calculating  the  horizontal  shear  at  the  dividing  plane 
between  web  and  flange  according  to  the  usual  formula 
for  longitudinal  shear  Applying  the  formula  to  this 
case  gives :  Pitch  of  rivets  equals,  moment  of  inertia  of 
girder  section,  multiplied  by  rivet  value,  divided  by  the 
total  vertical  shear  and  by  the  statical  moment  of  the 
flange  about  the  neutral  axis. 

The  method  recommended  will  be  seen  to  be  the  logical 
accompaniment  of  the  now  common  method  of  calculat- 
ing plate-girders  by  moment  of  inertia,  based  on  the 
view  that  the  cross-section  of  a  plate-girder  is  equivalent 
to  a  solid  section.  It  was  proposed  in  the  present  case 
by  G.  A.  Glascott,  deputy  chief  engineer  of  the  Burma 
Railways,  in  1907,  in  reply  to  criticisms  of  Rendel  & 
Robertson. 
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Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 

Who  Wai  Answer? 

Sir — What  is  the  matter  with  a  college  education? 

A  COI^LEGE  graduate  in  electrical  engineering  wanted 
with  one  or  two  years'  experience  for  work  along  tech- 
nical lines  in  a  permanent  position  on  telephone-oftice 
equipment  in  Buffalo.  N.  Y.  Will  pay  ?1G.00  per  week 
for  man  with  one  year's  experience  and  $18.00  per  week 
for  man  with  two  years'  experience.  Address  communi- 
cations to  Telephone  Company,  297  Michigan  St.,  Buf- 
falo, N.  Y. 

AT  ONCE,  experienced  pile  driver  wanted  and  dock- 
builder  foreman  for  Government  job,  Philadel])hia  ;  aver- 
age wages  $60  00  per  week  ;  write  giving  experience  in 
detail  and  earliest  date  of  starting.  P454 — Eng.  News- 
Record,  Phila. 

These    two    ads    were    clipped    from    the    "Positions 
Vacant"  columns  of  your  issue  of  Dec.  6,  1917. 


Sioux  City,  Iowa. 


M.  J.  Henoch, 
Building  Inspector. 


Why  One  State  Department  of  Health 
Makes  Water  and  Sewer  Plans 

Sir — Until  I  came  to  West  Virginia  no  one  was  more 
strongly  opposed  to  the  designing  of  water-supplies  or 
other  engineering  works  by  state  health  departments 
than  I,  and  I  still  believe  that  this  practice  should  be 
avoided  whenever  possible.  There  is,  however,  so  much 
inertia  in  most  West  Virginia  towns,  that  lacking,  as 
we  do,  laws  to  require  sanitary  improvements,  they 
would  never  be  undertaken,  or  at  least  would  be  long 
delayed,  unless  the  state  Department  of  Health  started 
the  ball  rolling  by  preparing  preliminary  designs.  These 
designs  are  always  left  in  a  condition  that  requires  the 
services  of  an  engineer  to  complete  them.  In  this  man- 
ner not  only  is  work  not  taken  away  from  the  various 
engineers  in  the  state  but  jobs  are  actually  created  for 
them  where,  as  individuals  they  stood  small  chance  of 
arousing  the  necessary  enthusiasm. 

A  few  examples  should  prove  of  interest  and  illustrate 

my  point  as  well.     The  little  town  of  E had  been 

wrangling  over  a  water-supply  for  more  than  six  years, 
with  one  side  insistent  that  a  competent  engineer  be 
employed  and  the  other  side  asserting  that  local  talent 
was  equal  to  the  task.  We  realized  that  at  the  rate 
things  were  progressing  the  supply  would  never  be  ac- 
quired. Consequently,  I  met  with  the  mayor  and  city 
council  one  night  and  talked  over  the  situation,  with  the 
result  that  my  department  prepared  tentative  plans  and 
specifications.  These  were  turned  over  to  the  town  for 
submission  to  the  "competent  engineer"  already  men- 
tioned. The  inspection  work  and  minor  surveys  during 
construction  were  made  by  the  "local  talent."  Everybody 
seemed  perfectly  satisfied,  and  the  water-supply  was  put 
in  use  within  three  months  of  the  time  we  gave  them  aid. 
The  "competent  engineer"  changed  our  plans  and  speci- 
fications in  some  places,  but  we  had  no  objection.  Our 
object  was  to  see  the  water-supply  installed. 

In  another  case,  in  the  town  of  W ,  we  found  that 

a  certain  politician  was  swinging  the  new  water-supply 
his  way  and  that  it  was  only  a  question  of  time  before 


he  would  sell  the  town  a  certain  dam  site.  Our  knowl- 
edge of  the  district  showed  us  that  the  spot  was  not 
suitable,  so  we  stepped  in  and  made  a  careful  survey  of 
the  region  and  designed  a  complete  water-works  for  the 
town,  including  reservoir  and  filtration  plant.  The 
drawings,  together  with  the  report,  were  submitted  to 
the  town,  the  result  being  that  the  community  is  to 
build  a  filtration  plant.  Our  drawings  were  not  used, 
however,  and  a  consulting  hydraulic  engineer  has  al- 
ready been  employed. 

On  only  one  occasion  has  an  engineering  undertaking 
been  carried  through  solely  on  the  plans  prepared  by  my 
office,  and  that  was  a  sewage-disposal  plant  for  a  county 
court  house  42  miles  trom  the  railroad.  The  job  was 
not  big  enough  to  warrant  an  engineer  spending  two 
full  days  simply  driving  over  mountain  roads. 

Our  office  has  yet  to  receive  a  compliment  regarding 
our  attitude  from  any  of  the  consulting  engineers  of 
the  state.  Mayo  Tolman, 

Chief  Engineer,  West  Virginia  State  Department  of 
Health. 

Charleston,  W.  Va. 


Formula  for  Oblique  Bearing 
on  Timber  Questioned 

Sir — Apparently  attention  has  not  been  called  to  a 
formula  which,  though  fundamentally  in  error,  occupies 
a  prominent  place  in  a  standard  engineering  text,  and  is 
deemed  of  sufficient  practical  importance  to  justify  its 
presence  in  Merriman's  "American  Civil  Engineer's 
Pocket  Book"  together  with  a  table  of  derived  values. 

This  is  "Jacoby's  Equation"  for  computing  the  allow- 
able intensity  of  compression  for  timber  on  surfaces  in- 
clined to  the  fibers,  derived  by  Prof.  Jacoby  on  page 
253  of  "Structural  Details."  It  is  a  simple  matter  to 
show  the  fallacy  involved  in  the  derivation.  Referring 
to  the  sketch,  the  derivation  is  as  follows: 

s'  =  Allowable  unit-stress  on  the  ends  of  fibers. 
s"  =  Allowable  unit-stress  on  the  side  of  fibers, 
s    =  Allowable  unit-stress  normal  to  an  inclined  sur- 
face  which   makes   an   angle   of   0   with   the 
direction  of  the  fibers. 
P'  =  Total  compression  corresponding  to  s'. 
P"  =  Total  compression  corresponding  to  s". 
P   =  Total  compression  corresponding  to  s. 
dy  =  ds  sin^;  and  dx  =  ds  cos6 
For  a  section  of  unit  thickness: 

P'  =z  s'  dy  ^=  s'  ds  sin^ 
P"  =  s"  dx  =  s"  ds  cos6 
But 

P  =  P'  sine  +  P"  cosO  (1) 

Whence 

P  =    (s'   sin'e    4-   s"   cos"^)    ds 
and  the  rec^uired  allowable  unit  stress  is: 

s  =  P/ds  =  s'  sin'O  +  s"  cos'^  (2) 

which  is  "Jacoby's  Equation,"  and  is  plotted  for  particu- 
lar values  of  s'  and  s",  and  different  angles  of  inclina- 
tion, 6. 

Attention  is  called  to  eq.  (1).  This  equation  is  de- 
duced from  a  consideration  of  the  equilibrium  of  forces 
acting  on  the  small  particle  of  unit  thickness,  bounded 
by  ds,  dx  and  dy.  Admitting  for  the  present  that 
eq.   (1)  expresses  the  true  relation  of  these  forces,  the 
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point  to  observe  is  that  this  relation  must  then  be  that 
showTi  graphically  by  the  force  diagram  at  the  right. 
But  from  the  same  force  diagram  there  follows  at 
once: 

P'  =PsinQ 

P"  =  p  cosO 
which  are  certainly  true  if  eq.  (1)  is  true. 
Then  since 

P'  ^=  s'  ds  smO 
and 

P"  =  ds  s"  cos6 
Therefore 

s'  ds  =  s  ds 
and 

s"  ds  =  s  ds 
or 

s'  =  s"  =^  s. 

Or  in  words,  s'  and  s"  instead  of  being  independent 
quantities  to  be  substituted  in  eq.  (2)  are  mutually  de- 
pendent, being  in  fact  equal  to  each  other  and  also  to 
(s).  This  does  not  deny  the  truth  of  Jacoby's  equation 
but  merely  shows  that  that  equation  can  have  no  signifi- 
cance except  when  s'  =  s"  when  it  reduces  to  an 
identity. 

Jacoby  started  out  assuming  s'  and  s"  as  two  entirely 
independent  quantities,  to  be  determined  experiment- 
ally; and  from  his  manner  of  using  the  equation  in 
practical  problems,  and  particularly  from  the  arrange- 
ment of  the  table  in  Merriman's  "Pocket  Book,"  it  is 
evident  that  s'  and  s"  are  still  meant  to  be  independent. 
The  remarkable  fact  remains  that  the  derivation  is 
based  on  the  assumption — none  the  less  rigorous  for 
its  being  unobserved — that  the  two  are  equal. 

There  is  a  vast  distinction  between  the  s'  and  s", 
which  are  two  independent  experimental  values,  and  the 
s'  and  s",  which  are  two  unit  stresses  existing  together 
as  a  result  of  normal  pressure  on  an  inclined  surface. 
It  must  be  apparent  that  if  they  are  supposed  to  act 
simultaneously  s'  and  s"  cannot  be  independent.  It  is 
difficult  to  imagine  how  s  could  be  increased  without 
a  corresponding  increase  in  both  s'  and  s". 

Further  inspection  of  eq.  (1),  in  which  shearing 
forces  are  conspicuous  for  their  absence,  will  disclose 
the  fact  that  Jacoby's  equation  is  based  on  the  under- 
lying assumption  that  timber  has  the  characteristic 
properties  of  a  fluid. 

Jerome  Fee, 
Assistant  Engineer,  Bay  Cities  Water  Co. 

Coyote,  Calif. 


[The  above  letter  was  submitted  to  Professor  Jacooy, 
who  replies  as  follows:] 

Sir:  In  reply  to  Mr.  Fee,  let  me  say  that  Prof.  Mal- 
verd  A.  Howe  advanced  similar  objections  to  my  form- 
ula five  years  ago.    His  article  and  some  subsequent  dis- 


feus.sion  by  Prof.  R.  P.  Davis  (Engineering  News,  Aug. 
1,  1912,  p.  190,  and  Sept.  5,  1912,  p.  453)  should  be 
read  in  connection  with  the  above  letter. 

It  is  doubtful  whether  a  working  formula  for  safe 
pressures  on  inclined  cuts  of  wood  can  be  worked  out  by 
purely  logical  methods  from  a  theoretical  standpoint. 
As  was  pointed  out  by  Prof.  Howe  and  Prof.  Davis,  the 
proper  way  to  attack  the  problem  is  by  experiment.  In 
developing  my  formula  my  aim  was  to  produce  some- 
thing that  would  answer  for  the  practical  purposes  of 
design.  I  believe  the  formula  to  answer  that  purpose 
very  well. 

I  hope  that  Mr.  Fee  may  bring  forward  some  other 
formula,  or  experimental  data  on  which  a  formula  may 
be  based.  Some  experiments  were  reported  by  Prof. 
Howe,  and  a  formula  based  on  them,  in  the  reference 
already  cited.  With  the  symbols  used  by  Mr.  Fee  the 
formula  is 


s  =  s"  +  is'  ~s")(^,Y 


,90/ 

Prof.  Howe  also  recommends  using  the  exponent  2 
instead  of  5/2,  as  being  easier  and  sufficiently  accurate. 

Ithaca,  N.  Y.  Henry  S.  Jacoby. 

[In  the  just-published  book  "Timber  Framing,"  by 
H.  D.  Dewell,  the  following  comment  is  made  in  com- 
paring the  Jacoby  and  Howe  formulas :  "Mr.  Jacoby's 
curve  is  the  more  economical  in  material,  but  the  results 
of  Mr.  Howe's  tests  are  not  to  be  ignored.  The  data 
available  at  present  should  be  supplemented  by  further 
tests."  Later  on  in  discussing  the  design  of  joint  de- 
tails Mr.  Dewell  says,  "It  is  evident  that  if  the  pres- 
sures shown  by  the  curve  of  Fig.  20"  which  charts 
Howe's  formula  "be  used,  this  type  of  detail  must  be 
abandoned,  as  the  required  cuts  in  the  chord  will  be  too 
deep."  Thereafter  he  uses  Jacoby's  formula  exclusively. 
Evidently  further  tests  are  needed. — Editor.] 


Variations  in  Transit  Needles 

Sir— I  have  read  with  much  interest  the  letter  from 
Mr.  Newbrough  in  your  issue  of  Dec.  13,  p.  1119,  re- 
garding the  variation  of  different  needle.s  in  the  same 
transit. 

The  variation  of  the  needles  of  different  instruments 
has  been  explained  as  being  the  result  of  mechanical 
difficulties  in  the  manufacture  of  the  instruments  in  the 
locating  the  zeros  of  tho  needle  circle  in  a  line  in  the 
same  vertical  plane  as  the  line  of  collimation.  The  vari- 
ations of  the  different  needles  in  the  same  transit  pre- 
sent indeed  a  new  phase  of  the  subject. 

The  information  indicates  that  needles  of  thin  section 
vertically  are  to  be  preferred  to  those  having  a  wider 
horizontal  surface,  as  it  is  easy  to  see  with  the  informa- 
tion at  hand  that  the  mechanical  axes  of  the  needles  in 
question  are  evidently  not  coincident  with  the  magnetic 
axes,  and  the  thinner  the  needles  are  in  a  horizontal 
plane  the  less  the  likelihood  of  the  magnetic  axis  being 
eccentric  with  the  mechanical. 

It  might  be  of  interest  if  Mr.  Newbrough  would  test 
the  instrument  for  local  attraction  in  the  instrument  it- 
self, by  turning  the  instrument  in  azimuth  in  incre- 
ments of,  say,  10^  by  vernier  and  circle,  and  noting  if 
there  is  a  corresponding  change  in  the  needle  indications. 

Columbus,  Ohio.  Samuel  P.  Baird. 


HINTS  FOR  THE  CONTRACTOR 


DETAILS     WHICH     SAVE     TIME     AND     LABOR     ON     CONSTRUCTION     WORK 


Soft  Ground  Requires  Tunnel  Instead  of 
Open  Cut  for  Sewer 

TUNNELLING  was  substituted  for  open  cut  work 
for  a  10-ft.  sewer  at  Evanston,  111.,  on  account  of 
difficulties  due  to  soft  ground  and  the  danger  of  break- 
age of  adjacent  water  mains,  although  the  depth  of 
cover  is  small  for  tunnel  work. 

Roof  timbering  of  the  segmental  type  is  built  of 
3  X  12-in.  plank  laid  flat,  each  having  a  2-in.  block  nailed 


SEGMENTAL,  TIMBERING   USED   WITH  WEDGE   BLOCKS    IN 
SRWER  TUNNEL 


on  each  end  to  give  a  wider  bearing  for  the  wedges. 
The  bottom  segments  on  either  side  rest  upon  a  short 
2  X  12-in.  stake  driven  into  the  clay  to  give  a  firm  bear- 
ing. This  timbering  is  left  in  place.  When  the  excava- 
tion has  progressed  well  toward  the  bottom,  wood  sheet 
piling  along  the  sides  is  driven  into  the  soft  ground  by 
hand,  and  braced  by  a  single  row  of  struts.  The  face 
of  the  8-ft.  length  of  heading  being  concreted  is  held  by 
horizontal  planks  backed  by  verticals. 
50 


Ribs  for  the  steel  forms  are  set  as  soon  as  the  invert 
concrete  has  been  placed  for  the  day's  advance.  Pour- 
ing is  then  started  next  to  the  previous  section  and  con- 
tinued for  the  8-ft.  length.  Concrete  is  shoveled  over 
the  form  plates  into  the  walls.  For  the  key  it  is  first 
thrown  into  the  4-ft.  space  above  the  rear  key  plate; 
then  the  front  key  plate  is  placed  and  the  remaining  4-ft. 
length  filled. 

Ventilation  is  provided  by  the  manholes  of  an  aban- 
doned 12-in.  sewer  near  the  top  of  the  tunnel.  The  ex- 
istence of  this  sewer  has  made  the  ground  loose,  with  a 
tendency  to  fall  in,  especially  as  there  is  a  small  depth 
of  cover  over  the  tunnel.  Natural  ventilation  is  suffi- 
cient ordinarily,  but  a  fan  is  used  when  small  gaj 
pockets  are  encountered. 

Two  headings  are  driven  from  the  shaft,  which  is 
operated  by  an  engineman  and  fireman  for  the  hoist  and 
two  men  to  dump  the  tunnel  cars  at  the  headhouse, 
where  they  are  run  on  a  trestle  and  dumped  into  4-yd. 
side  dump  cars  on  a  track  alongside  the  trestle.  Each 
heading  crew  consists  of  3  miners,  2  muckers  and  a  car 
pusher.  Work  is  done  in  three  shifts,  the  same  men 
doing  either  mining  or  concreting  as  required.  The 
progress  averages  8  ft.  per  day,  but  it  is  expected  to 
increase  this  to  12  feet. 

When  tunneling  was  decided  upon,  sheet  piling  had 
been  driven  for  400  ft.  of  open  cut,  and  a  tunnel  could 
not  be  driven  inside  this,  as  the  roof  would  not  have 
held.  This  part  of  the  work  was  done  in  two  200-ft.  sec- 
tions, making  a  top  cut  with  a  steam  shovel,  and  then 
two  hand  cuts.  In  the  latter,  the  material  was  shoveled 
into  cars  which  ran  on  an  industrial  track  and  were 
raised  by  an  elevator  to  a  trestle  from  which  they  were 
dumped  like  those  at  the  tunnel  shaft. 

The  Nash-Dowdle  Co.  is  carrying  out  the  contract  for 
the  Sanitary  District  of  Chicago,  of  which  George  M. 
Wisner  is  chief  engineer,  R.  H.  Burke  division  engineer, 
and  H.  R.  Abbott,  assistant  engineer  in  direct  charge 
of  the  work. 


High  Tanks  Loaded  on  Scow  and  Moved 
Across  Lake  Michigan 

By  E.  Dauenfauer 

John  Eichleay,  Jr.,  Co.,  Pittsburgh,  Peim 

A  PAIR  of  steel  grain  tanks  40  ft.  in  diameter  and 
55  ft.  high  were  easily  loaded  on  a  steel  scow  hav- 
ing only  40  ft.  beam  and  moved  from  Chicago  to  Mil- 
waukee recently,  without  mishap.  The  timber  runways 
used  in  moving  the  tanks  on  and  off  the  barge  were 
blocked  in  six  places  to  the  deck  and  pivoted  on  a  single 
support  ashore,  the  deck  of  the  barge  riding  higher  than 
the  edge  of  the  dock  and  the  barge  being  free  to  tip  in 
the  water  under  the  load. 

The  tanks  were  originally  80  ft.  in  height,  but  prior 
to  moving  them  the  upper  five  rings  of  plates  were  re- 
moved and  the  tops  replaced.     Ten  jacks  were  then 
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scow  WAS  FREE  TO  TIP  AS  TANKS  MOVED  ON 

placed  under  each  at  equal  distances  around  the  cir- 
cumference and  the  tanks  raised  until  three  12  x  12- 
in.  timbers  parallel  to  the  edge  of  the  dock  could  be 
placed  under  them.  Beneath  these  timbers  in  turn  were 
placed  a  pair  of  12-in.  running  timbers,  under  each  end 
of  each  stick  being  set  a  4-in.  oak  shoe  bearing  on  a  nest 
of  8-in.  wood  rollers.  These  rollers  traveled  on  two 
pairs  of  12  x  12-in.  runway  timbers. 

The  last  length  of  runway  was  made  with  four  60- 
ft.  sticks,  extending  entirely  across  the  deck  of  the 
barge  and  20  ft.  ashore.  This  last  60  ft.  of  the  run- 
way was  laid  slightly  upgrade,  so  that  when  the  weight 
of  the  tank  came  on  the  scow  the  resulting  displacement 


would  bring  the  .scow  down  about  level  with  the  pivot 
support  on  shore.  This  pivot  support  consisted  simply 
of  a  12  X  12-in.  block  under  each  pair  of  runway  tim- 
bers and  perpendicular  to  the  runway  at  the  inshore  end 
of  the  60-ft.  sticks.  The  runways  were  blocked  to  the 
deck  of  the  scow  at  10-ft.  intervals,  which  made  it 
impossible  for  the  scow  to  tip  so  that  its  deck  would  no 
longer  be  parallel  to  the  plane  of  the  runways. 

After  the  tanks  were  each  loaded  on  the  scow,  the 
rollers,  the  runways  and  the  12  x  12-in.  running  timbers 
above  the  rollers  were  removed,  and  the  tanks  let  down 
on  the  thre3  cross-timbers  under  each.  Each  tank  was 
then  firmly  guyed  to  the  scow  with  l-in.  steel  rods  tight- 
ened with  steamboat  ratchets. 

The  loaded  scow  was  towed  down  the  Chicago  River 
to  Lake  Michigan.  At  the  first  favorable  opportunity 
the  trip  across  the  lake  to  Milwaukee  was  made  in  10 
hours.  Here  the  tanks  were  unloaded  and  rolled  to  con- 
crete foundations  already  prepared  for  them. 

The  method  of  moving  the  tanks  is  estimated  to  have 
saved  a  good  deal  of  money  over  taking  them  down  and 
re-erecting  them.  The  John  Eichleay,  Jr.,  Co.,  Pitts- 
burgh, executed  this  work  for  Armour  &  Co.,  Chicago. 


Truck  Hauls  Trailers  to  Derrick 
Which  Dumps  Them 

BY  LIFTING  an  ordinary  dump  wagon  over  a  brick 
pile  the  unloading  time  is  minimized  on  a  building 
job  for  which  Anton  Zwack,  of  Dubuque,  Iowa,  is  the 
contractor.  The  wagon  is  one  of  two  trailers  behind  a 
2-ton  Dort  truck.  On  building  construction  there  is 
usually  one  commodity  that  can  be  handled  less  care- 
fully than  the  others  from  the  storage  yards  to  the  job. 
In  the  photograph  the  wagon  in  the  air  is  loaded  with 
ordinary  brick  while  the  truck  and  the  second  trailer 
are  loaded  with  tile. 


DERRICK   DUMPS    BRICK   WHILE   TILE    IS    UNLOADED    MORE   GENTLY 


News  of  the  Week 


CURRENT     EVENTS     IN     THE    CIVIL      ENGINEERING     AND     CONTRACTING     FIELDS 


Details  of  American  Society's 
Meeting  Announced 

Details  of  the  65th  annur.l  meeting 
of  the  American  Society  of  Civil  Engi- 
neers, Jan.  16  and  17,  have  been  an- 
nounced. 

The  business  session  will  take  place 
as  usual  Wednesday  morning.  Because 
of  the  abandoning  last  spring  of  the 
annual  convention  to  have  been  held 
in  St.  Paul  and  Minneapolis,  the  first 
order  of  business  at  the  Wednesday 
session  v^^ill  be  the  president's  annual 
address.  The  proposed  revision  of  the 
constitution  will  also  come  up  for 
action. 

Wednesday  afternoon  a  visit  will  be 
made  to  the  East  River  subway  tunnel 
at  60th  St.  The  usual  Wednesday 
evening  reception  and  ball  has  been 
abandoned  for  this  year.  In  its  place, 
however,  there  will  be  a  theater  party 
at  the  Hippodrome,  followed  by  a  sup- 
per and  dancing  at  the  Hotel  Astor. 

Thursday  there  will  be  an  all-day 
excursion  to  Camp  Upton,  Yaphank, 
Long  Island.  In  the  evening  there  will 
be  the  usual  smoker,  preceded  by  a  lec- 
ture by  Douglas  W.  Johnson,  associate 
professor  of  physiography  at  Columbia 
University,  on  the  topographic  fea- 
tures of  the  French  war  zone,  and  their 
flifluence  on  the  strategy  of  the  war. 

Agricultural  Engineers  Discuss 
Lines  of  Progress 

Sewage  disposal  for  farms  and  small 
communities,  the  reclamation  of  land 
by  irrigation  and  drainage,  and  the  use 
of  power  in  fanii  work,  were  among 
the  subjects  considered  at  the  eleventh 
annual  meeting  of  the  American  Soci- 
ety of  Agricultural  Engineers,  held  in 
Chicago  Dec.  27-29. 

Small  septic  tanks  must  be  designed 
on  the  basis  of  local  conditions  of  land, 
water,  soil,  etc.,  and  no  standard  de- 
sign for  a  tank  to  serve  a  certain 
number  of  people  can  be  safely  recom- 
mended. This  was  the  opinion  of  Rob- 
ert W.  TruUinger,  of  the  U.  S.  Depart- 
ment of  Agriculture.  For  farms  and 
suburban  residences  where  disposal 
space  is  limited  the  Iowa  Engineering 
Experiment  Station  has  developed  a 
compact  combined  sewage  tank  and  fil- 
ter or  final  purification  device  in  which 
the  outlet  forms  a  contact  filter 
chamber. 

The  U.  S.  Public  Health  Service  has 
had  promising  results  from  experi- 
ments with  a  small  disposal  system 
consisting  of  an  Imhoff  tank  and  sand 
bed.  Somewhat  similar  experiments 
have  been  made  by  the  state  health 
boards  of  Illinois  and  Ohio.  This  local 
sewage  problem  is  of  increasing  im- 
portance to  the  agricultural   engineer. 
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Design  of  such  plants  by  laymen  is  es 
dangerous  a  practice,  according  to  Mr, 
TruUinger,  as  home  treatment  of  seri- 
ous diseases. 

A  tilting  barrel  as  a  substitute  for 
an  automatic  siphon  to  discharge  the 
contents  of  the  second  compartment  of 
a  septic  tank  of  the  two-compartment 
type  was  suggested  by  Prof.  L.  J. 
Smith,  of  the  Manitoba  Agricultural 
College.  This  barrel  is  mounted  on 
pivots  in  the  second  compartment,  and 
filled  by  a  pipe  from  the  first  compart- 
ment. An  empty  1-gal.  can  inside  the 
barrel  causes  eccentric  loading.  When 
the  barrel  is  nearly  full  this  excess 
weight  on  one  side  will  tilt  the  barrel, 
discharging  the  contents  into  the  cham- 
ber, to  which  the  tile  distribution  sys- 
tem is  connected.  For  a  shallow  com- 
partment, as  required  in  flat  country 
with  the  tile  system  nearer  the  surface, 
a  tilting  box  may  be  used. 

Clearing  land  of  stumps  by  fires, 
stump  pullers  and  dynamite  was  dealt 
with  by  L.  F.  Livingston,  University  of 
Wisconsin.  The  terracing  of  sloping 
land,  to  prevent  washing  away  of  the 
surface  soil,  was  discussed  by  E.  W. 
Lehman,  University  of  Missouri.  Gov- 
emrment  work  in  raral  engineering 
was  reviewed  by  E.  B.  McCormick, 
U.  S.  Office  of  Public  Roads  and  Rural 
Engineering. 

Increase  of  the  area  of  land  available 
for  cultivation,  in  order  to  increase  the 
food  supply  and  give  wider  opportun- 
ity for  settlement  of  the  country,  was 
the  theme  of  a  paper  on  "Engineering 
Work  in  Food  Supply"  by  Prof.  F.  H. 
Newell,  of  the  University  of  Illinois. 
This  work  includes  the  supply  of  water 
for  irrigating  arid  lands,  the  removal 
of  excess  water  from  swamp  lands  by 
drainage,  and  the  exclusion  of  water 
from  areas  subject  to  flood  overflow. 
The  work  of  the  U.  S.  Reclamation 
Service  indicates  wide  possibilities  for 
future  successful  development  on  these 
lines. 

The  president  for  1918  is  Daniel 
Scoates,  of  the  Mississippi  Agricul- 
tural College.  The  secretary  is  R.  W. 
TruUinger,  States  Relations  Service, 
U.  S.  Department  of  Agriculture, 
Washington,   District  of  Columbia. 


Colorado  Highway  Budget  for  1918 
Exceeds  Last  Year's 

Approximately  $50,000  more  will  be 
spent  in  Colorado  on  highways  in  1918 
than  in  1917.  The  new  budget  of  the 
62  counties  being  prepai-ed  by  the  State 
Highway  Commission  must  meet  the 
total  net  revenues  of  $840,000  avail- 
able. The  counties  have  agreed  to  raise 
$750,000,  giving  the  commission  a 
financial  working  basis  of  $1,590,000. 


Movement  To  Keep  Factories 
Busy  on  War  Work 

Owing  to  the  changed  commercial 
conditions  brought  about  by  the  war 
there  ai-e  a  number  of  factories  in  this 
country  that  are  embaiTassed  by  a  lack 
of  work.  It  is  extremely  desirable  that 
such  factories  be  kept  running  at  ca- 
pacity; and  where  they  are  able  to  fit 
in  with  war  activity,  that  they  be  util- 
ized for  the  making  of  articles  needed 
by  the  prosecution  of  the  war.  Also 
there  are  some  cases  where  factories 
can  readapt  themselves  so  as  lo  make 
articles  needed  by  the  Government  in 
the  prosecution  of  the  war. 

For  the  purpose  of  getting  in  touch 
with  factories  where  the  above  condi- 
tions prevail,  there  has  been  estab- 
lished in  the  General  Engineer  Depot 
of  the  U.  S.  Army  a  bureau  for  the 
handling  of  such  cases  and  correspond- 
ence is  invited  from  factories  where 
such  conditions  prevail. 

This  bureau  is  being  run  by  Captain 
M.  Goode  Homes,  General  Engineer 
Depot,  1438  U   St.,  N.W.,  Washington. 

New  York's  New  Subway  May  Be 
Opened  in  March 

Announcement  is  made  by  the  New 
York  Public  Service  Commission,  First 
District,  that  the  new  Lexington  Ave. 
and  Seventh  Ave.  subways  in  New 
York  City  may  be  ready  for  partial 
operation  Mar.  1  and  complete  opera- 
tion Apr.  1.  It  is  not  certain  that  these 
dates  will  be  met.  The  construction 
work  is  virtually  completed,  but  the  In- 
terborough  Rapid  Transit  Co.  reports 
delay  in  obtaining  operating  equipment. 

The  Broadway  subway  from  White- 
hall St.  to  Times  Square  (West  42d 
St.),  the  first  of  the  three  new  trunk 
subways  in  Manhattan,  is  to  be  opened 
on  Saturday  of  this  week,  Jan.  5. 

$2,000,000  Contract  for  Channel 
Improvement  Awarded 

Contract  for  Scioto  River  channel 
improvement  work  at  Columbus,  Ohio, 
has  been  awarded  to  the  W.  E.  Calla- 
han Construction  Co.,  Omaha,  Neb., 
for  a  price  of  $1,993,775.  This  work 
as  originally  designed,  following  esti- 
mates made  last  spring,  was  bid  on 
Nov.  15,  but  the  bids  exceeded  the 
funds  available. 

The  city  therefore  reduced  the  ex- 
cavation quantity  and  eliminated  some 
of  the  concrete  revetment.  The  capac- 
ity of  the  improved  channel  is  reduced 
by  the  change,  but  the  work  is  brought 
within  the  available  $2,000,000  of 
funds.  Execution  of  the  contract  is 
under  direction  of  Henry  Maltzel,  city 
engineer,  and  R.  H.  Simpson,  engineer 
of  channel  improvement. 
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Inductive  Interference  Studies 

After  five  years'  investigation,  at  a 
cost  of  $100,000,  the  Joint  Committee  on 
Inductive  Interference,  acting  for  the 
California  Railroad  Commission  and 
the  utilities  of  California,  has  com- 
pleted its  final  report.  The  publication 
of  the  result  of  these  extensive  investi- 
gations depends  upon  obtaining  a  suffi- 
cient number  of  advance  subscriptions 
to  cover  the  cost.  It  is  planned  to  pub- 
lish a  review  of  the  studies  and  30  se- 
lected technical  reports  in  a  volume  of 
about  a  thousand  pages,  with  400 
drawings  and  30  halftones.  The  price 
of  advance  subscription  has  been  set  at 
$10.  Those  desiring  to  subscribe 
should  send  their  names,  but  for  the 
present  no  money,  to  Richard  Sachse, 
chief  engineer,  California  Railroad 
Commission,  833  Market  St.,  San  Fran- 
cisco, California. 


Irrigation  and  Labor  Laws  Urged 

At  the  recent  fifth  annual  meeting  of 
the  Washington  Irrigation  Institute, 
held  at  North  Yakima,  Wash.,  a  resolu- 
tion was  passed  commending  the  bill,  in- 
troduced in  the  United  States  Senate 
by  Mr.  Chamberlain,  of  Oregon,  which 
proposes  the  raising  of  funds  for  the 
irrigation  and  reclamation  of  arid 
lands.  In  another  resolution  the  state 
legislature  was  urged  to  pass  laws  to 
protect  the  streams  of  Washington 
from  contamination.  Active  support 
was  pledged  to  the  state  labor  commis- 
sioner in  his  efforts  looking  to  better 
housing,  sanitary  and  social  conditions 
for  those  engaged  in  regular  seasonal 
farm  labor. 


More  Special  Engineer  Regiments 
Being  Organized 

Two  new  engineering  regiments  for 
special  service  in  France  are  now  being 
recruited,  and  an  urgent  call  has  gone 
out  for  noncommissioned  officers  and 
privates  to  fill  up  the  quota.  The  regi- 
ments are  the  26th  Engineers,  a  new 
water-supply  regiment  being  organized 
by  Col.  E.  J.  Dent,  at  Camp  Dix, 
Wrightstovim,  N.  J.,  and  the  37th  En- 
gineers (electrical -mechanical)  under 
Maj.  A.  B.  Kratz,  at  Fort  Myer,  Va.  ^ 

The  call  for  the  water-supply  regi- 
ment is  not  only  for  the  new  unit  but 
to  supply  deficiencies  in  similar  exist- 
ing regiments  already  in  France.  The 
demands  are  for  stenographers,  clerks, 
teamsters,  chauffeurs,  electricians,  car- 
penters, surveyors,  draftsmen,  well- 
drill  operators,  tool  dressers,  black- 
smiths, gasoline-engine  men,  machin- 
ists, pipefitters,  masons,  riggers,  plum- 
bers, pump  erectors,  steam  engineers, 
firemen  and  blasters  and  powder  men. 
Officers  in  this  and  the  other  regiment 
will  be  taken  from  the  roster  of  the 
Engineer   Reserve  Corps. 

The  electrical-mechanical  regiment 
is  for  the  purpose  of  installing  operat- 
ing and  maintaining  electrical  appa- 
ratus in  France.  Here  the  needs  are 
for  stationary  engineers,  motor-tnick 
drivers,     electricians,     cable     splicers, 


Tribute  to  Newlands  as  Friend  of  En^neers 

Deceased  United  States  Senator  Was  Fatlier  of  Reclamation 
Service  Act  and  Advocate  of  Inland  Waterways  Development 


By  Prof.  F.  H.  Newell 

Former  Director  of  United  States  Reclama- 
tion  Service 

Upon  the  death  of  Senator 
Francis  G.  Neivlands,  of  Nevada, 
on  Dec.  2U,  Engineering  News- 
Record  requested  Prof.  F.  H.  New- 
ell, former  head  of  the  U.  S.  Re- 
clamation Service,  to  prepar '  an 
obituary  notice  for  this  journal. 
Professor  Neivell  was  selected  be- 
cause of  his  close  acquaintanceship 
with  the  late  Senator.  In  his 
tribute  Professor  Newell  calls  at- 
tention to  the  services  of  Senator 
Newlands  to  the  engineers  of  the 
country,  especially  as  the  father 
of  the  act  creating  the  Reclamation 
Service.     Professor  Neivell  writes: 

In  the  death  of  Senator  Newlands, 
of  Nevada,  not  only  the  people  of  the 
United  States  lose  one  of  the  most 
effective  of  public  servants,  but  in  par- 
ticular the  engineers  suffer.  Senator 
Newlands  was  a  man  of  a  rare  type — a 
lawyer  by  education,  but  with  broad 
constructive  ideals  and  a  single  devo- 
tion to  nation-wide  problems  accom- 
panied by  no  trace  of  personal  or  sec- 
tional ambition.  It  was  due  to  his 
patience  and  perseverance  that  one  of 
the  greatest  engineering  attempts  of 
the  Government  was  successfully  in- 
augurated, that  of  the  Reclamation 
Service,  which  in  the  mind  of  Senator 
Newlands  surpassed  in  future  import- 
ance to  the  people  of  the  United  States 
even  the  building  of  the  Panama  Canal. 

Francis  Griffith  Newlands  was  bom 
at  Natchez,  Miss.,  on  Aug.  28,  1848, 
and  died  on  Christmas  eve,  Dec.  24, 
1917,  being  more  than  69  years  of  age. 
Up  to  the  hour  of  his  death  he  was 
devoting  his  thoughts  and  energies  to 
the  great  constructive  problems  of  leg- 
islation. He  had  before  him  the  plan 
of  the  Federal  relations  to  the  rail- 
roads which  he  as  Chairman  of  the 
Interstate  Commerce  Committee  of  the 
Senate  was  and  had  been  studying  with 
his  usual  thoroughness.  Death  struck 
him  down  at  the  critical  moment  of  the 
climax  of  his  plans  and  at  a  time  when 


linemen,  expert  test  men,  wiremen, 
armature  winders,  machinists,  pipe 
fitters,  carpenters,  blacksmiths,  handy 
men  and  cooks.  Noncommissioned  offi- 
cers, who  will  be  the  skilled  mechanics 
of  the  regiment,  will  get  pay  up  to  $60 
per  month  plus  commutation  and  cloth- 
ing. 


[Joint  Societies'  Meeting  in  Idaho 

A  joint  conference  of  engineering, 
agricultural,  livestock  and  irrigation 
societies  of  the  State  of  Idaho  will  be 
held  at  Idaho  Falls,  Jan.  14-19.  The 
plan  for  the  conference  contemplates 
sessions  of  the  various  societies  in  sec- 
tional meetings. 


he  had  but  a  few  hours  before  finished 
a  conference  with  President  Wilson. 
The  latter,  following  tne  death  of  Mr. 
Newlands,  immediately  put  into  effect 
some  of  the  carefully  thought  out 
plans. 

A  student  at  Yale  College  in  the 
class  of  1867,  young  Newlands  later 
studied  at  the  Columbia  Law  School, 
and  in  1874  mairied  the  daughter  of 
Senator  Sharon,  later  becoming  a  trus- 
tee of  the  Sharon  estate,  which  owned, 
among  various  properties,  the  Palace 
Hotel  and  other  enterprises  in  and 
about  San  Francisco.  Some  years  after 
the  death  of  his  first  wife  he  married 
Edith  McAllister,  of  a  well-known 
California  family,  and  in  1889  removed 
to  Nevada,  from  which  state  he  was 
elected  as  representative  in  Congress, 
serving  during  the  years  1893  to  1903, 
inclusive.  As  representative  he  framed 
the  well-known  Newlands  or  Reclama- 
tion Act,  which  became  a  law  by  the 
signature  of  President  Roosevelt  on 
June  17,  1902. 

As  senator  from  Nevada  since  1903 
he  was  able  to  furnish  needed  support 
and  encouragement,  not  only  to  the 
engineers  in  the  practical  operation  of 
the  Reclamation  Act,  but  in  other 
broad  measures.  He  was  vice  chair- 
man of  the  Commission  on  Inland 
Waterways  and  introduced  legislation 
looking  toward  a  still  larger  develop- 
ment of  some  of  the  principles  em- 
bodied in  the  Reclamation  Act.  He 
was  the  first  public  man  to  use  habit- 
ually the  now  well-worn  phrase  of 
"coordination  and  cooperation."  He  in- 
troduced bill  after  bill  having  in  \iew 
the  education  of  his  colleagues  along 
these  lines  and  for  the  ultimate  bring- 
ing about  of  a  unity  of  plan  of  action 
in  the  treatment  of  the  water  resources 
of  the  country,  beginning  with  the 
mountain  and  forested  areas,  down 
through  the  problems  of  water  storage, 
of  irrigation,  of  drainage,  of  develop- 
ment of  power,  of  the  prevention  of 
floods  and  protection  against  them,  and 
finally  of  navigation,  with  harmonious 
inter-reidtion  of  land  and  water  trans- 
portation systems.  He  had  the  vision 
not  only  of  the  needs  of  the  country 
but  also  of  the  possibilities,  and  while 
almost  ridiculed  at  times  for  his  per- 
sistence, he  kept  insisting  upon  the 
need  of  action  until,  in  the  River  and 
Harbors  Bill  of  Aug.  8,  1917,  there  was 
finally  incorporated  as  Section  18  the 
authority  for  appointment  by  the  Presi- 
dent of  a  commission  of  seven  members 
to  take  up  the  varied  but  inter-related 
subjects  of  water  control  and  use. 

Senator  Newlands  regarded  this 
commission  as  a  great  possible  factor 
in  the  use  of  engineering  judgnnent  and 
skill  in  the  development  of  the  nation's 
resources,  and  almost  with  his  last 
breath  urged  prompt  and  vigorous 
action  such  as  that  authorized  by  the 
law. 
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Caution,  Not  Pessimism,  Should  Rule 

other  Factors  Than  First  Cost  Likely  To  Govern  New  Work  -Need 
Construction  To  Make  Rail  Systems  a  Unit 


With  the  purchasing-  public  in  a 
stronger  position  than  in  years,  and 
with  a  tremendous  demand  for  sup- 
plies, added  on  account  of  the  war,  we 
have  a  situation  which  in  other  times 
would  point  to  great  construction  activ- 
ity on  the  part  of  private  interests.  As 
a  matter  of  fact,  however,  private  con- 
struction is  likely  to  continue  at  a  low 
ebb.  This  is  not  on  account  of  high 
prices.  First  cost  is  only  one  of  the 
items  which  an  owner  of  a  structure 
has  to  consider,  and  more  often  than 
not  it  is  of  secondary  importance. 
Neither  is  the  slackness  due  to  panic 
or  to  anticipation  of  a  panic.  It  is  due 
to  caution,  to  careful  consideration  of 
those  things  we  need  most  to  insure  a 
successful  outcome  to  the  war.  With 
the  economic  burdens  of  the  war  likely 
to  fall  heavily  on  us  by  reason  of  the 
disorganization  of  Russia,  men  are 
looking  forward  to  a  real  stiniggle, 
which  will,  if  necessary,  tax  the  re- 
sources of  the  country  to  the  utmost. 
In  this  frame  of  mind  people  are  con- 
fining their  purchases  to  necessities, 
and  are  thinking  twice  before  putting 
up  a  building  not  urgently  needed,  or 
before  constructing  a  plant  to  make 
anything  which  does  not  contribute  to 
the  conduct  of  the  war. 

Contractors  reflect  this  caution  by 
turning  to  Government  construction 
work,  and  by  avoiding  speculative 
building  or  enterprise  which  the  con- 
tractor must  finance,  and  from  which 
he  cannot  expect  an  early  return  for 
the  reason  that  the  products  of  the 
entei-prise  do  not  appeal  to  the  present 
temper  of  the  public. 

These  tendencies  are  curbing  the 
speculation  which  results  in  too  much 
construction  in  times  of  ordinary  busi- 
ness expansion.  As  a  result,  the  con- 
tractor will  be  in  a  position  of  great 
potential  strength  when  the  straggle 
ends.  The  country  will  be  under-built, 
rather  than  over-built.  In  view  ofl 
this  object,  it  is  better  to  take  care  of 
the  war  work  and  of  the  private  work 
needed  to  keep  up  our  national  effi- 
ciency than  to  attempt  to  stimulate 
construction.  Enough  work  is  to  be 
done  in  producing  the  needed  munitions 
plants,  industrial  dwellings,  transpor- 
tation facilities  and  Government  build- 
ings, to  occupy  the  field,  if  present  esti- 
mates hold.  This  is  the  sort  of  work 
which  will  be  done  without  reference 
to  prices,  as  no  matter  what  must  be 
paid  for  materials  and  labor,  it  is  by 
far  the  most  economical  course  to  pro- 
vide the  facilities  at  once  and  hasten 
the  winning  of  the  war. 

Contractors,  moreover,  are  likely  in 
general  to  be  pi'otected  against  direct 
loss  by  the  form  of  contract  on  such 
work.  It  is  most  probable  at  the  same 
time  that  their  profits  will  be  held 
down  by  the  same  means.  The  material 
and  labor  markets,  however,  will  not 
cease  to  be  of  importance.     Rather,  in- 


terest in  them  will  shift  more  mark- 
edly from  quotations  to  supply,  and, 
in  the  last  analysis,  to  the  supply  of 
labor  for  producing  the  materials.  It 
appears  at  present  that  the  task  will 
be  more  in  the  nature  of  securing  ad- 
ditional labor  to  increase  the  supply  of 
some  construction  materials  than  by 
way  of  curtailing  production  to  release 
men  for  more  impoi*tant  work.  The 
war  construction  is  going  to  require 
great  quantities  of  cement,  lumber  and 
steel.  For  while  it  is  trae  that  the 
entire  two  billion  feet  of  lumber  used 
to  date  in  the  Administi*ation's  con- 
struction program  is  but  5'.'"  of  the 
lumber  production  for  1917,  it  yet  rep- 
resents a  large  total  compared  to  the 
lumber  used  by  contractors  aside  from 
house  building. 

The  Goveniment,  in  taking  over  the 
railroads,  has  outlined  a  policy  which 
will  result  in  operating  them  as  a  unit. 
Before  this  can  be  done,  however,  many 
physical  connections  at  rail  centers 
must  be  provided  or  improved.  For 
instanse,  the  announcement  that  the 
Pennsylvania  tunnels  in  New  York  City 
will  be  used  to  handle  the  business  of 
all  of  the  Jersey  railroads  to  the  Long 
Island  waterfront  implies  the  construc- 
tion of  trackage  to  connect  these  roads 
to  the  Pennsylvania.  There  is  no  doubt 
as  to  the  economy,  or  rather  necessity, 
of  carrying  out  all  the  construction  re- 
quired to  make  the  important  roads 
over  into  a  single  system,  and,  with  the 
unlimited  resources  of  the  Government 
at  their  disposal,  it  will  be  easy  for 
those  in  charge  to  carry  out  the  work. 
Developments  in  the  railroad  field  are, 
therefore,  brought  nearer  rather  than 
postponed  by  Government  control  so 
far  as  can  be  judged  in  the  brief  time 
since  the  roads  were  taken  over. 


Engineering  Societies 


At  the  December  meeting  of  the  Cin- 
cinnati Engineers'  Club,  Dec.  20,  the 
president,  Prof.  A.  M.  Wilson,  gave  an 
illustrated  talk  on  "Illumination." 
After  che  annual  dinner  the  following 
officers  were  elected  to  serve  for  the 
year  1918:  Prof.  A.  M.  Wilson,  presi- 
dent; E.  A.  Muller,  vice  president;  E. 
A.  Gast,  secretary  treasurer;  G.  M. 
Braune,  O.  F.  Shepard,  Jr.,  and  F.  W. 
Willey,  directors. 

The     Minnesota     Joint     Engineering 

Board  will  hold  its  annual  meeting  at 
Duluth,  Feb.  22.  The  constitution  of 
the  board  provides  that  one  meeting 
a  year  be  held  in  which  all  the  affiliated 
societies  participate.  The  entertain- 
ment features  for  this  meeting,  and 
for  that  of  the  Minnesota  Surveyors' 
and  Engineers'  Society,  noted  above, 
are  in  the  hands  of  the  Duluth   local 


Calendar 


Annual  Meetings 


A.MERICAN  SOCIETY  OF  CIVIL 
ENGINEERS,  29  West  39th  St.. 
New  York  ;  .Ian.  16  and  17,  1918, 
New  York ;  Charles  Warren  Hunt, 
secretary. 

AMKllICAN  INSTITUTE  OP  CON- 
SULTING ENGINEERS,  35  Nassau 
St.,  New  York;  Jan.  14,  New  York; 
F.   A.   Molitor,   secretary. 

NEW  ENGLAND  WATER-WORKS 
ASSOCIATION;  715  Tremont  Tem- 
ple, Boston  ;  Jan.  9,  Boston  ;  Willard 
Kent,    secretary. 

AMERICAN  WOOD  PRESERVERS" 
ASSOCIATION  ;  Baltimore,  Md.  ; 
Jan.  22-24.  Chicago ;  F.  I.  Angler, 
Baltimore  &  Ohio  R.R.,  Mount  Royal 
Station,   Baltimore,   Md.,   secretary. 

CANADIAN  SOCIETY  OF  CIVIL 
ENGINEERS  ;  Montreal  ;  Jan.  21-23. 
Montreal  ;  Eraser  S.  Keith,  176 
Mansfield  St.,  Montreal,  Can.,  secre- 
tary. 

AMERICAN  INSTITUTE  OF  MIN- 
ING ENGINEERS,  29  West  39th 
St.,  New  York  ;  Feb.  18-21,  New 
York  ;  Bradley  Stoughton,  secretary. 

AMERICAN  CONCRETE  INSTI- 
TUTE ;  27  School  St.,  Boston  ;  Feb. 
7-9,  Chicago ;  H.  B.  Alvord,  secre- 
tary. 


organization  of  the  members  of  the 
American  Society  of  Civil  Engineers. 

The  Dec.  20  meeting  of  the  Oregon 
Society  of  Engineers,  Portland,  Ore., 
was  devoted  to  a  discussion  of  the 
paper  on  "Irrigation  and  Our  National 
Food  Supply,"  by  Percy  A.  Cupper,  as- 
sistant state  engineer,  Salem,  in  the 
December  bulletin  of  the  society. 

The  Engineers*  Club  of  Trenton, 
N.  J.,  held  a  special  meeting  Dec.  27, 
at  which  Major  Richard  C.  Marshall, 
Jr.,  Quartermaster  Corps,  U.  S.  Army, 
assistant  to  Officer-in-Charge  of  Can- 
tonment Construction,  presented  an  ad- 
dress entitled  "Engineering  and  Con- 
struction Features  of  Cantonments." 

At  the  annual  meeting  of  the  Vic- 
toria, B.  C,  branch  of  the  Canadian 
Society  of  Civil  Engineers,  the  follow- 
ing officers  were  elected  for  the  ensu- 
ing year:  Chairman,  R.  W.  Maclntyre; 
vice  chairman,  R.  FoAvler;  secretary, 
E.  G.  Marriott;  treasurer,  E.  Davis; 
other  executive  members :  W.  K.  Gwyer, 
E.  P.  McKie;  auditors:  F.  C.  Green  and 
C.  Hoard. 

The  Engineers'  Club  of  San  Fran- 
cisco at  its  weekly  luncheon,  on  Dec.  18, 
was  addressed  by  W.  J.  Crook,  metal- 
lurgical engineer  of  the  Pacific  Coast 
Steel  Co.,  on  "Steel."  The  speaker 
discussed  the  present  and  future  Pa- 
cific Coast  possibilities  and  also  the 
relation  of  the  steel  industry  to  the 
war. 

The  San  Francisco  Association  of 
Members  of  the  American  Society  of 
Civil  Engineers  held  a  regular  meeting 
on  Dec.  18  at  which  six  speakers,  in 
10-min.  talks,  presented  their  ideas  on 
"Why  Engineers  Have  Not  Achieved 
A  Higher  Rank  Among  the  Profes- 
sions." In  order  that  the  greatest  last- 
ing benefit  might  result  from  the  sug- 
gestions and  ideas  presented,  a  com- 
mittee was  appointed  to  compile  same 
for  publication  and  report  at  the  next 
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m-^eting  upon  the  entire  matter.  New 
officers  were  elected  for  the  ensuing 
year  as  follows:  President,  Jerome 
Newii.an,  second  vice  president,  W.  C. 
Hammatt;  secretary  treasurer,  Nathan 
A.  Bowers. 

The  336th  meeting  of  the  American 
Institute  of  Electrical  Engineers  will 
be  an  intersectional  meeting  held  in 
Boston,  Jan.  8;  New  York,  Jan.  11,  and 
Chicago,  Jan.  14.  The  same  paper  will 
be  presented  and  discussed  at  the  three 
places.  It  is  entitled  "Effects  of  War 
Conditions  on  the  Cost  and  Quality  of 
Electric  Service,"  by  Lynn  S.  Goodman 
and  William  B.  Jackson,  and  is  given 
under  the  auspices  of  the  Committee  on 
Economics  of  Electric  Service.  The 
paper  will  be  presented  at  the  New 
York  meeting  by  Mr.  Goodman  and  at 
the  Boston  and  Chicago  meetings  by 
Mr.  Jackson.  Nonmembers  of  the  in- 
stitute are  invited  to  attend  and  take 
part  in  the  meeting. 


Personal  Notes 


Samuel  Young,  of  New  Or- 
leans, has  received  a  commission  as 
captain  in  the  Engineer  Officers'  Re- 
serve Corps  and  has  been  ordered  to 
a  training  camp. 

John  L.  Collins  has  moved 
his  office  from  238  Central  St.,  Lowell, 
Mass.,  to  the  Sun  Building,  Lowell. 

G .  N .  Wheat,  of  Kansas  City, 
Mo.,  is  now  a  captain  in  the  113th 
Engineers,  at  Camp  Shelby,  Missis- 
sippi. 

Clifford  M.  King,  of  San- 
dusky, Ohio,  has  been  commissioned  as 
captain  in  the  313th  Engineers,  at 
Camp  Dodge,  Iowa. 

Lieut.  Gordon  D.  Cooke, 
who  was  stationed  at  Detroit,  is  now 
with  the  U.  S.  Geological  Survey  at 
Hachita,  New  Mexico. 

George  Schobinger,  who 
was  with  the  U.  S.  Reclamation  Serv- 
ice at  Garfield,  N.  M.,  is  now  with  the 
American  International  Shipbuilding 
Corporation,  at  Philadelphia. 

Earl  F.  Reagan,  formerly  of 
Colorado  Springs,  Colo.,  is  now  con- 
^nected  with  the  work  being  done  at  the 
Norfolk,  Va.,  naval  base  by  Jamea 
Stewart  &  Co.,  Incorporated. 

L.  J.  BoRSTELMANN,  formerly 
chief  draftsman  for  the  Mason  & 
Hanger  Co.,  at  Camp  Zachary  Taylor, 
Kentucky,  is  now  chief  estimator  for 
the  American  International  Shipbuild- 
ing Corporation  at  Hog  Island,  Penn- 
sylvania. 

Albert  D.  Case  has  resigned 
as  engineer  of  structui'es,  Boston  «& 
Albany  R.R.,  with  headquarters  at 
South  Station,  Boston,  and  has  become 
structural  engineer  in  charge  of  the 
structural  division  of  the  American  In- 
ternational   Shipbuilding    Corporation. 


B  .  G  .  S  l  I  N  I  N  o  ,  for  the  past  18 
months  construction  engineer  in  charge 
of  power  house  construction  for  the 
Illinois  Traction  System,  with  head- 
quarters at  Peoria,  has  resigned  to  be- 
come constructing  engineer  for  Robert 
W.  Hunt  &  Co.,  on  the  Standard  Oil 
Co.'s  $2,000,000  coal  and  power  devel- 
opment at  Carlinville,  Illinois. 

William  H.  Wardwell,  of 
Westmount,  Que.,  has  become  a  major 
in  the  Engineer  Officers'  Reserve 
Corps,  U.  S.  Army. 

Lawrence  Griffith,  con- 
ulting  engineer,  of  Yonkers,  N.  Y.,  has 
been  appointed  city  engineer  of  Yon- 
kers, succeeding  Daniel  F.  Ful- 
ton. 

F  .  M  .  Sharp,  formerly  assistant 
engineer  of  the  District  of  North  Van- 
couver, B.  C,  has  been  appointed  act- 
ing engineer  to  succeed  JOHN  M  C  - 
C  R  e  A  D  Y  ,   resigned. 

J  .  A  .  B  R  o  u  K  ,  who  was  until  re- 
cently engineer  on  a  filtration  plant 
at  Flint,  Mich.,  for  the  Pittsburgh 
Filter  Manufacturing  Co.,  has  been 
commissioned  second  lieutenant  in  the 
infantry  section  of  the  reserve  corps, 
U.  S.  Army. 

L.  R.  McWethy  and  Ralph 
A  .  B  e  e  B  E  E  have  formed  the  firm  of 
Beebee  &  McWethy,  superintendents  of 
construction,  with  offices  in  the  First 
National  Bank  Building,  San  Fran- 
cisco. 

Roger  W.  Olmsted  has  been 
appointed  chief  engineer  of  the  South 
San  Joaquin  Irrigation  District,  Cali- 
fornia, to  succeed  A.  Griffin,  re- 
signed. Mr.  Olmsted  has  been  con- 
nected with  the  district  for  nearly  five 
years  and  is  familiar  with  the  plan 
and  policy  developed  by  Mr.  Griffin. 
Just  prior  to  his  promotion  Mr.  Olm- 
sted was  resident  engineer  for  the  dis- 
trict on  the  reconstruction  of  the  Hilts 
concrete  flume  line. 

R.  E.  Whitaker,  who  was  for- 
merly assistant  engineer  with  the  city 
engineer's  office,  Los  Angeles,  Calif., 
is  now  with  the  California  Highway 
Com.mission,  with  headquarters  of  di- 
vision 2  at  Dunsmuir,  Calif.  Mr. 
Whitaker  served  for  six  months  as 
first  lieutenant  in  the  Engineer  Offi- 
cers' Reserve  Corps  at  various  camps, 
but  was  disqualified  for  further  service 
by  a  slight  heart  defect. 

Luzerne  S.  Cowles,  for  the 
past  eighteen  years  connected  with  the 
designing  department  of  the  Bureau  of 
Elevated  and  Subway  Construction  of 
the  Boston  Elevated  Railway  Co.,  has 
resigned  to  accept  a  position  with 
Stone  &  Webster,  Boston,  as  structural 
engineer.  Mr.  Cowles  ./as  born  in 
Hartford,  Con'-.,  in  1876,  and  was 
graduated  from  the  Massachusetts  In- 
stitute of  Technology  in  1897  in  the 
Department  of  Civil  Engineering.  He 
was  a  prime  mover  in  connection  with 
the  organization  of  the  Engineers'  Club 
in   Boston,  and  has  been   secretary  of 


the  organization  from  its  beginning,  in 
December,   1911. 

George  G.  Anderson,  con- 
sulting engineer,  Los  Angeles,  Calif., 
has  resigned  from  the  advisory  board 
of  consulting  engineers  of  the  Imperial 
Irrigation   District. 

Frederic  I.  Winslow  has 
been  appointed  supervising  engineer, 
U.  S.  Navy,  and  is  first  assistant  to 
the  resident  engineer  of  the  U.  S. 
Emergency  destroyer  plant  at  Squan- 
tum,  Mass.  He  has  obtained  a  leave 
of  absence  from  the  City  of  Boston  for 
this  purpose,  and  expects  to  resume 
his  old  position  as  engineer  in  charge 
of  the  Water  Department  as  soon  as 
the  work  at  Squantum  is  finished. 

Prof.  E.  A.  Stone,  who  holds 
the  chair  of  structural  engineering  and 
bridges  at  Queen's  University,  King- 
ston, Ont.,  has  been  offered  the  chair  in 
engineering  of  the  new  Chinese  Gov- 
ernment University  of  Engineering  in 
North  China. 

F  .  G  .  E  A  s  o  N  ,  senior  drainage 
engineer  in  charge  of  the  work  of 
drainage  investigations  in  South  Caro- 
lina, with  office  at  Charleston,  working 
under  the  U.  S.  Department  of  Agri- 
culture, Office  of  Public  Roads  and 
Rural  Engineering,  will  sever  his  con- 
nection with  the  office  on  Jan.  5  to 
attend  the  Engineer  Officers'  Reserve 
Corps  camp  at  Camp  Lee,  Petersburg,. 
Va.,  as  a  captain. 

F.  E.  Kurzenknabe,  for- 
merly with  the  Louisville  &  Nashville 
R.R.,  at  Lexington,  Ky.,  as  engineer 
and  supervisor  of  the  Lexington  yanis 
of  the  railroad,  and  charged  with  the 
building  of  the  Jefferson  St.  and  West 
Main  St.  viaducts,  has  been  appointed 
highway  engineer  and  manager  of  the 
Fayette  County  Road  Department, 
Lexington,  Kentucky. 


Obituary 


Joseph  Hobson,  chief  engineer 
of  the  Grand  Trunk  Ry.  from  1896  to 
190V,  and  from  the  latter  year  to  the 
present  time  consulting  engineer  of  the 
system,  died  Dec.  19,  at  Hamilton,  Ont., 
at  the  age  of  84  years.  Mr.  Hobson 
had  a  virtually  continuous  record  of 
service  with  the  Grand  Trunk  system 
since  1858,  when  he  entered  its  employ 
as  assistant  engineer  on  construction 
work  west  of  Toronto.  From  1870  to 
1873  he  was  resident  engineer  on  the 
International  bridge  at  Buffalo.  In 
1873  he  was  made  chief  engineer  of  the 
Great  Western  Ry.,  no\\  a  part  of  the 
Grand  Trunk  system,  and  two  years 
later  he  became  chief  engineer  of  the 
Great  Western  division  of  the  Grand 
Trunk.  He  held  this  post  20  years, 
and  then  was  made  chief  engineer  of 
the  entire  system.  Among  the  struc- 
tures, in  addition  to  the  International 
bridge,  which  he  put  through  are  the 
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St.  Clair  tunnel,  the  Victoria  bridge 
over  the  St.  Lawrence  River,  and  the 
reconstruction  of  the  old  suspension 
bridge  below  Niagara  Falls.  Mr.  Hob- 
son  was  a  member  of  the  American 
Society  of  Civil  Engineers,  the  Cana- 
dian Society  of  Civil  Engineers  and 
the   Institution  of   Civil   Engineers. 

Joseph  E.  Young,  civil  engi- 
neer and  railroad  builder,  died  in  Chi- 
cago, Dec.  19,  at  the  age  of  86.  He 
helped  to  build  the  first  Fort  Wayne 
R.R.  into  Chicago  and  also  the  first 
pumping  station  in  the  city.  He  orga- 
nized and  built  the  Chicago,  Danville 
&  Vincennes  R.R.,  now  the  Chicago  & 
Eastern  Illinois  R.R.,  and  built  also 
sections  of  the  railroads  that  are  now 
the  Illinois  Central  R.R.  and  the  Santa 
Fe  System. 

Henry  Belin,  Jr.,  president 
of  the  E.  I.  du  Pont  de  Nemours  Pow- 
der Co.  of  Pennsylvania^  died  at  his 
home  in  Scranton,  Penn.,  Dec.  25.  Mr. 
Belin  was  74  years  old.  He  was  born 
at  West  Point,  N.  Y.,  the  son  of  Major 
Henry  Belin,  of  tha  U.  S.  Army.  In 
1860  ne  went  to  Scranton  as  the  repre- 
sentative of  the  Du  Pont  company  and 
continued  in  that  capacity  for  more 
than  fifty  years. 

William  H.  Young,  Locke, 
N.  Y.,  superintendent  of  highways  and 
president  of  the  Cayuga  County  High- 
way Superintendents'  Association,  died 
Dec.  18,  aged  60  years. 

Henry  A.  Herri€K,  consult- 
ing engineer  of  the  Montana  Power  Co. 
and  designer  of  large  dams  and  works, 
dieiiin  Butte,  recently. 
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Business  News 


Frank  W.  Hall  has  been  appointed 
commercial  manager  of  the  Sprague 
Electric  Works  of  the  General  Electric 
Co.  With  the  exception  of  a  short  pe- 
riod, Mr.  Hall  has  been  connected  with 
the  Sprague  Works"  continuously  for 
22  years  in  various  engineering  and 
sales  capacities,  and  for  the  three  years 
prior  to  his  present  appointment  occu- 
pied the  position  of  sales  manager.  D. 
C.  Durland,  former  executive  head  of 
the  Sprague  Electric  Works,  has  re- 
signed to  accept  the  presidency  of  the 
Mitchell    Motors    Co.,    Incorporated. 

The  National  Dredging  and  Lighter- 
age Co.  moved  its  offices  Dec.  27  from 
the  Pennsylvania  BuiMing  to  the 
North  American  Building,  Philadel- 
phia. 

The  Pacific  General  Contracting  Co., 
Seattle,  Wash.,  composed  of  John  L. 
Hall  and  E.  !■.  Skeel,  was  recently  or- 
ganized to  conduct  the  general  con- 
tracting business. 

Wallace  T.  Roberts,  formerly  sales 
ejjpifleer  for  the  Sullivan  Machinery 
C^in  lower  Michigan,  northern  Ohio 
ariat  northern  Indiana,  has  been  ap- 
p3&iled  district  manager  at  Denver, 
succeeding  Capt.   Matt   R.   Blish,  Ord- 


nance Department,  U.  S.  A.,  acting 
manager  at  Denver  since  last  May. 
George  W.  Blackington,  formerly  man- 
ager at  Denver,  is  now  captain,  com- 
manding the  Third  Battalion,  353rd 
Infanti-y  Regiment,  National  Army,  at 
Camp  Funston,  Kansas. 

J.  N.  Ebling,  president  of  the  Rail- 
way Specialties  Corporation,  New  York 
City,  has  been  called  to  the  colors  and 
is  now  at  Camp  Upton,  Long  Island. 
D.  A.  Munro  has  been  made  secretary 
of  the  corporation  and  is  taking  charge 
of  Mr.  Ebling's  work  at  present. 

I.  R.  Garretson,  now  lu.i:ber  agent  of 
the  Chicago  &  Eastern  Illinois  R.R.,  is 
leaving  that  road  Jan.  1  to  become 
traffic  manager  of  Marsh  &  Truman 
Lumber  Co.,  Chicago.  Mr.  Garretson 
succeeds  Capt.  A.  Fletcher  Marsh  and 
F.  L.  Bronez,  who  have  successively  en- 
tered the   U.   S.   Army. 


Trade  Publications 


The  Consolidated  Expanded  Metals 
Cos.,  Bradodck,  Penn.,  has  issued  a 
booklet,  "Military  Camps  of  Our  Al- 
lies," describing  in  brief  fo  ri  the  use 
of  expanded  met.n1  lathing  lor  frame 
buildings  in  England,  "^rance  and  Bel- 
gium, and  stating  that  most  of  the  per- 
manent camps  in  these  countries  are 
built  with  expanded  metal.  The  book 
describes  also  other  "Steelcrpte"  prod- 
ucts of  the  companies,  such  r^s  ex- 
panded metal  for  concrete  rpinfrrcir>g 
and  expanded  metal  special  n.eshes. 

Hayward  Catalog  No.  44,  describing 
the  application  of  various  types  of 
Hayward  buckets  to  industinal  plant 
uses,  has  been  received  from  the  Hay- 
ward Co.,  50  Church  St.,  New  York. 
In  addition  to  illustrations  of  various 
installations,  the  catalog  gives  blue- 
print elevations  and  plans  of  the  sev- 
eral forms  of  buckets  operated  by  over- 
head traveling  cranes,  etc.,  are  given. 

The  Wilson  Welder  &  Metals  Co., 
Inc.,  52  Vanderbilt  Ave.,  New  York, 
has  issued  Catalog  No.  2,  describing 
in  detail  the  Wilson  electric  welding 
system  and  specially  prepared  welding 
metals.  Blueprints  are  included  show- 
ing layout  of  complete  welding  sets. 

The  "Cut-Weld"  combination  torch 
for  cutting  and  welding  is  described  in 
a  new  circular  issued  by  the  Alexander 
Milbum  Co.,  Baltimore,  Md.  This  con- 
cern is  also  sending  out  a  folder  de- 
scribing the  new  Milbum  "Reliance" 
portable  carbide  light. 

The  Jeffrey  Manufacturing  Co., 
Columbus,  Ohio,  is  sending  out  a  stock 
list,  showing  material  actually  on  hand, 
covering  chains  and  attachments  for 
elevators  and  conveyors,  buckets,  con- 
veyors, bearings,  hangers,  pulleys,  etc. 
Approximate  shipping  times  are  in- 
cluded. This  list  is  to  be  issued  semi- 
monthly. 

The  Eureka  Machine  Co.,  Inc.,  Lan- 
sing, Mich.,  has  issued  a  new  catalog 
describing  line  of  batch  concrete  mix- 


ers, including  a  new  low  charging  type 
that  has  been  recently  developed  by 
this  company. 

Bulletin  F-3,  entitled  "Watertight 
Concrete,"  has  been  issued  by  the 
Hydrated  Lime  Bureau  of  the  National 
Lime  Manufacturers'  Assn.,  Pittsburgh, 
Penn.  It  describes  the  use  of  hydrated 
lime  in  connection  with  concrete  struc- 
tui'es. 

The  Blaw-Knox  Co.,  Pittsburgh, 
Penn.,  is  sending  out  a  new  folder  de- 
scribing the  "Blaw"  Speedster  bucket, 
also  booklet  describing  the  "Blaw-Ran- 
somixer." 

Titan  motor  trucks  are  described  in 
a  new  catalog  issued  by  the  Titan 
Truck  Co.,  Milwaukee,  Wisconsin. 


Appliances 
AND  Materials 


Spacer  for  Reinforcement  Stamped 
from  Sheet  Steel 

A  new  line  of  reinforcing  bar  spacer 
is  being  put  on  the  market  by  the  Uni- 
versal Form  Clamp  Co.,  Chicago.  The 
general  form  of  these  spacers  can  be 
seen  from  the  illustration  in  which  the 
top  view  shows  the  type  used  for  spac- 


VARIOUS    FORMS    FOR    VARIOUS 
REINFORCEMENTS 

ing  bars  in  slab  construction.  The 
spacer  can  be  furnished  in  any  length 
desired.  The  supporting  teeth  are 
fastened  at  any  specified  intei'val  and 
are  double-locked  to  the  strip  by  arms 
and  clips.  These  teeth  are  of  a  stand- 
ard height. 

The  second  illustration  shows  a  strip 
designed  to  be  used  vdth  the  Universal 
slab  spacer  described  above,  where  two 
course  of  rods  are  required  by  the  de- 
sign. This  strip  is  simply  laid  on  top 
of  the  lower  rods  after  they  are  f astene'd 
to  their  support.  The  third  illustra- 
tion shows  the  Universal  beam  saddle. 
These  are  similar  in  all  respects  to  the 
slab  spacer,  except  that  their  support- 
ing legs  can  be  furnished  in  any  speci- 
fied height.  In  both  the  first  and  the 
last  design  any  size  rod  can  be  pro- 
vided for  at  any  spacing  that  may  be 
desired. 
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Who  Will  Be  First  with 

a  Municipal  War  Program? 

THE  need  for  municipal  war  programs  was  urged 
and  some  of  their  elements  were  outlined  in  these 
columns  a  week  ago.  This  is  the  time  of  the  year  when 
thousands  of  city  managers,  city  engineers,  water,  sewer 
and  street  commissioners  and  superintendents,  mayors 
and  city  councils,  are  making  their  plans  for  1918  work. 
Or,  if  previously  made,  the  critical  exigencies  of  world 
war  for  national  and  individual  liberty  demand  that 
many  of  the  1918  plans  be  remade.  Who  will  be  first 
to  report  a  well-conceived  municipal  program  for  the 
next  three  or  five  years,  either  for  the  whole  city  or  for 
a  single  department — a  program  designed  to  help  win 
the  war  for  democracy  with  the  least  possible  sacrifice 
and  increased  burden  on  the  part  of  the  municipal 
citizenship? 

Water-Power  Development  by 
Government  Action  Unlikely 

IT  IS  easy  to  demonstrate  that  under  present  financial 
conditions,  water-powar  development  on  a  large  scale 
can  be  undertaken  only  if  the  Government  furnishes  the 
money.  It  is  almost  equally  easy  to  demonstrate  that 
Congress  is  little  likely  to  undertake  any  such  radical 
program  at  present,  in  view  of  other  pressing  demands 
upon  the  Treasury.  Nor  can  state  work  for  water-power 
development  be  deemed  among  the  probabilities.  Gov- 
ernor Whitman  of  New  York  urged  it  in  his  annual 
message,  but  the  state  comptroller,  who  holds  the  purse 
strings,  declares  in  his  report  that  the  state  must  reduce 
all  new  construction  work  and  cut  down  expenses  in 
every  way  possible.  A  very  brisk  and  interesting  debate 
may  be  counted  on  between  the  advocates  and  opponents 
of  Government  operation  whenever  either  State  or  Fed- 
eral Government  seriously  approaches  the  project  of 
water-power  development  by  public  funds,  but  at  present 
such  a  discussion  would  be  academic. 

Proposed  Constitution 
for  Civil  Engineers 

AT  THE  annual  meeting  of  the  American  Society  of 
Civil  Engineers  in  New  York  next  week,  the  pro- 
posed revision  of  the'  constitution  will  come  up  for  dis- 
cussion. For  such  an  important  document,  the  ne'v 
constitution  has  had  relatively  little  attention.  On 
trips  last  year,  the  editors  of  Engineering  News-Record 
found  strangely  little  interest  in  it,  though  that  situa- 
tion may  have  been  changed  by  the  official  sending  out 
of  the  constitution  last  month.    There  are  two  features 


of  the  proposed  revision,  however,  which  merit  special 
attention.  The  first  of  these  is  the  provision  by  which 
district  representatives  would  be  voted  for  only  by  the 
members  in  that  district.  The  second  is  that  which 
would  repose  full  authority  to  suspend  and  expel  mem- 
bers in  the  board  of  direction.  The  first  of  the  changes, 
we  believe,  requires  no  argument.  It  is  in  line  with 
tendencies  toward  democratization  which  have  been  ap- 
parent for  years.  The  second  provision  merits  adoption 
because  it  substitutes  a  workable  plan  for  the  present 
unwieldy  method  of  disciplining  members.  It  is  ques- 
tionable just  what  results  can  be  obtained  even  by 
concentration  of  the  powers  in  the  board,  but  certainly 
it  promises  greater  effectiveness  than  the  present 
scheme.  We  have  no  doubt  that  these  two  provisions^ 
if  given  proper  consideration,  will  prevail. 

President  Vindicates 

Railroads'  War  Board 

NOT  because  of  any  dereliction  or  failure  on  their 
[the  Railroads'  War  Board]  parts,  but  only  be- 
cause there  were  some  things  which  the  Government 
can  do  and  private  management  cannot" — this,  the 
President  told  Congress  in  his  special  message  of  Jan- 
Tiary  4  was  the  reason  for  the  Government  taking  over 
the  railroads.  Of  course  many  have  concluded  without 
consulting  the  facts  that  private  management  failed 
utterly  in  emergency.  It  is  refreshing  that  our  chief 
executive  feels  otherwise  and  expresses  his  views  so 
unequivocally. 

An  Added  Protection 
Against  Explosions 

IN  ONE  respect  the  Halifax  explosion  repeated — with 
proportionate  intensity — the  experience  of  the  Black 
Tom  explosion  in  New  York  Harbor  over  a  year  ago 
and  the  Grand  Central  Station  explosion  in  New  York 
in  1910,  namely,  the  relative  effect  on  plain  and  wire 
glass.  An  observer  in  Halifax  reports  that  all  of  the 
ordinar}'-  window  glass  in  the  poorer  dwelling  section, 
which  was  all  but  wiped  out,  was  completely  shattered, 
the  only  vestiges  to  be  found  being  long,  needle-like 
slivers  which  drove  into  walls  and  furniture,  which 
wounded  and  lacerated  many,  and  caused  the  most  pitiful 
of  all  the  casualties — total  blinding.  In  downtown  Hali- 
fax plain  glass  suffered  a  like  damage,  but  the  wire 
glass,  which  was  used  in  a  few  of  the  more  modern 
structures,  where  it  could  not  stand  intact  against  shock 
merely  cracked  or  broke  in  large  fragments  which  did 
not  fly  or  scatter.     In  contrast  to  most  of  the  openings. 
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the  windows  in  which  wire  glass  was  used  were  suffi- 
ciently protected  after  the  explosion  to  resist  a  fire  ex- 
posure which  fortunately  did  not  come.  Explosions  as 
heavy  as  those  at  Halifax  and  Black  Tom  are  not  com- 
mon near  large  cities,  but  in  these  days  some  sort  of 
an  explosion  is  at  least  as  probable  a  risk  as  an  earth- 
quake or  a  tornado,  against  which  structural  precautions 
are  more  and  more  frequently  being  taken.  This 
demonstration  of  the  safety  of  the  wire-glass  window 
adds  an  argument  in  favor  of  that  material,  already  an 
accepted  protection  against  fire  invasion,  particularly 
for  places  of  large  congregation  such  as  schools  and 
factories. 


Utilizing  Engineering  Students— 
a  Need  and  a  Plan 

HARDLY  had  the  engineering  schools  and  the  pro- 
fession adjusted  themselves  mentally  to  the  rulings 
promulgated  by  General  Black,  whereby  engineering 
students  might  complete  their  training,  before  the 
Signal  Corps  proposed  a  different  plan  which  it  hopes 
will  produce  500  graduates  of  the  class  of  1918  who 
will  be  adept  in  the  theory  and  practice  of  radio- 
engineering.  Another  method  this,  differing  in  particu- 
lars, but  with  results  much  the  same — a  second 
enlisted  reserve  to  be  composed  of  physically  fit  students 
above  eighteen  years  of  age  who  will  devote  the  full 
time  of  the  second  term  of  their  'senior  year  to  the 
study  of  those  topics  which  will  fit  them  to  a  special 
purpose,  that  of  military  communication. 

This  proposal  has  not  yet  been  passed  upon  by  the 
Secretary  of  War,  but  before  the  echoes  of  its  announce- 
ment have  died  away,  rumor  has  it  that  the  Ordnance 
Dept.  is  to  come  forward  with  a  third  plan,  couched 
in  very  similar  terms  and  intended  to  reserve  a  few 
hundred  mechanical  and  chemical  engineers  for  special- 
ized training.  Nor  is  even  this  the  end.  At  the  recent 
meeting  of  the  American  Physical  Society  resolutions 
were  passed  petitioning  that  additional  regulations  be 
made  permitting  certain  students  in  pure  science  in 
the  universities  to  complete  their  studies  to  the  end 
that  they  may  more  thoroughly  function  in  such  tech- 
nical research  as  will  prove  of  most  benefit  to  war 
industries  or  to  the  military  arm  of  the  country. 

This  situation  cries  for  a  centralization  of  intel- 
ligence and  authority.  However  unfortunate  it  may  be, 
the  moment  finds  Washington  with  no  committee  or 
board  properly  constituted  to  undertake  the  work 
of  examining  either  the  needs  of  the  various  and 
partially  conflicting  brinches  of  the  service,  or  the  most 
efficient  and  practicable  methods  of  serving  them.  True, 
the  Federal  Board  for  Vocational  Training  has  offered 
its  appropriation  and  organization  to  this  end  and  has, 
in  a  measure,  rendered  a. certain  aid  to  the  Signal  Corps. 
But  the  board  recognizes  and  admits  that  in  matters  of 
higher  education  it  can  serve  only  as  an  administrative 
organ,  and  attempts  to  handle  the  question  by  merely 
bringing  the  representatives  of  the  engineering  schools 
to  Washington  so  that  they  may  discuss  with  army 
officers,  in  a  huge  debatinjr  society,  the  details  of  an 
adequate  curriculum.  Certainly  it  does  not  seem  reason- 
able that  a  board,  limited  by  law  to  the  study  and 
furtherance  of  secondary  education  and  effectively  or- 


ganized solely  to  that  end,  could  also  be  the  proper 
agency  to  undertake  the  mobilization  of  the  universities 
and  colleges  of  engineering — even  though  war  does 
justify  many  expedients. 

Soon  Secretary  Baker  must  come  to  a  decision  which 
will  result  in  order.  The  possibility  of  third-rate 
medical  schools  flourishing  as  refuges  for  draft  dodgers 
is  atrocious.  Nor  is  there  anything  of  particular  ap- 
peal to  loyal  engineers  in  the  thought  that  the  technical 
schools,  cross-raked  by  the  needs  of  different  services, 
may  be  given  the  opportunity  to  degenerate  into  nests 
for  similar  intriguers.  A  complete  coordination  of  the 
existing  conflicts  of  interest  must  be  effected  imme- 
diately. 

The  Engineering  News-Record  believes  that  a  new 
agency  should  be  created  for  this  purpose.  The  need 
is  so  paramount  that  the  superficial  complications  of 
one  more  board  or  committee  is  of  no  consequence  if 
some  semblance  to  the  rational  may  result.  What  is 
needed  is  a  small  body  of  authorities,  with  investiga- 
tional and  advisory  power,  through  which  the  resources 
of  all  institutions  maintained  for  higher  scientific  edu- 
cation may  be  adjusted  to  military  needs.  This  body 
of  men  would  find  it  a  simple  matter,  and  one  consuming 
but  little  time,  to  reduce  the  fast  growing  complexity  to 
an  ordered  plan. 

Lest  there  be  the  usual  accusation  that  it  is  easier 
to  propose  a  general  scheme  than  to  reduce  it  to  prac- 
tice, the  Engineering  News-Record  advances  the  follow- 
ing program: 

Let  the  Secretary  of  War  appoint  a  board  composed 
of  an  officer  of  the  general  staff;  one  man  thoroughly 
representative  of  the  medical,  dental  and  veterinary 
schools;  a  man  who  can  speak  with  knowledge  of  the 
situation  existing  in  colleges  teaching  pure  science;  an 
authority  in  higher  industrial  education;  and  someone 
who  is  competent  to  speak  for  the  engineering  schools. 
Such  a  board  could  make  a  study  of  the  necessities  of 
the  army  for  young  men  trained  in  science  or  its  ap- 
plication, and  from  it  would  issue  the  advice  as  to  how 
the  demand  could  be  filled  with  the  greatest  despatch 
and  with  the  least  interference  with  the  progress  of 
other  war  preparations.  They  could  devise  the  needed 
courses  of  instruction,  could  rule  on  the  fitness  of  this 
or  that  school  to  supply  the  needed  training,  and, 
counting  on  the  undoubted  loyalty  of  these  institutions, 
could  suggest  means  through  which  existing  educational 
facilities  might  best  be  utilized  to  the  advantage  of  all 
concerned. 

It  should  not  be  difficult  to  find  men  thoroughly 
equipped  for  this  work.  But  immediate  action  is  called 
for,  and  if  reason  is  to  rule,  some  method  such  as  is 
suggested  above  will  soon  be  adopted. 


An  Expression  of  Engineering  Tendencies 

IT  WAS  characteristic  of  an  earlier  period  of  our 
engineering  that  excess  material  was  considered  well 
applied  if  it  saved  labor.  A  wall,  for  instance,  was 
built  plain  because  it  took  less  labor  than  to  build  it 
paneled,  though  the  latter  construction  gave  equal 
strength.  Abroad  an  opposite  tendency  was  manifested, 
labor  being  expended  in  order  to  save  material;  and  in 
this  difference  lay  one  great  distinction  between  the 
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engineering  practice  of  the  New  World  and  the  Old. 
For  a  generation  past  the  course  of  progress  here  has 
been  toward  greater  efficiency  in  use  of  material.  In  a 
measure,  striving  after  economy  of  material  marks  the 
present  era  of  American  enginering.  This  fact  is  to  be 
remembered  in  studying  the  remarkable  bridge-erection 
work  described  in  this  issue  by  the  contractor's  field 
engineer.  The  complex  operations  involved  had  the  ob- 
ject of  making  the  material  of  the  bridge  available  in 
full  efficiency  for  carrying  the  loads,  by  eliminating 
those  unproductive,  waste  stresses  commonly  called  sec- 
ondaries. In  carrying  out  this  object— a  pioneer  under- 
taking, since  the  same  thing  has  never  been  attempted 
before  in  anything  but  fragmentary  manner— a  great 
deal  of  labor  was  expended.  There  may  be  divergent 
opinions  on  the  wisdom  of  copying  the  procedure,  just 
as  there  are  disagreeing  views  on  the  importance  to  be 
accorded  secondary  stresses  in  bridges.  But  despite 
this  the  Sciotoville  erection  has  set  a  new  milestone 
along  the  path  of  structural  progress.  It  is  the  climax 
of  a  generation's  development  away  from  the  practice 
of  saving  labor  at  the  expense  of  material,  and  repre- 
sents typically  the  present  aim  to  get  one  hundred  per 
cent.  eflSciency  out  of  constructive  materials. 


Government  Definition  of  Its  Highway 
Policy  Necessary 

THE  planning  of  highway  work  is  either  at  a  stand- 
still or  is  proceeding  in  the  dark.  The  Federal  Gov- 
ernment policy  with  reference  to  highway  work  has  not 
been  declared.  Until  it  is,  officials  responsible  for  this 
agency  of  transportation  cannot  proceed  intelligently  or 
with  enthusiasm. 

The  present  chaotic  condition  is  due  to  two  causes. 
The  Treasury  Department  and  the  officials  of  the  Fed- 
eral Reserve  Banks  are,  very  properly,  discouraging  the 
financing  of  all  private  enterprises  and  of  public  works 
which  cannot  contribute  to  the  winning  of  the  war.  In 
their  general  declarations  they  have  not  specified  high- 
way work  as  a  war  essential,  and  road  bonds  therefore 
rest  under  the  general  ban.  Secondly,  Priority  Order 
No.  2  forbade  the  shipment  in  open  cars  of  road-build- 
ing materials  and  equipment  after  Nov.  1.  This  order 
conveyed  the  impression  that  Washington  did  not  re- 
gard highway  work  as  of  first  importance. 

It  is  true  that  Priority  Order  No.  2  has  been  sus- 
pended, but  that  suspension  does  not  define  the  attitude 
of  the  government  on  highways,  for  all  priority  orders 
have  been  suspended,  making  way  for  the  adoption  of 
an  intelligent,  workable  priority  plan.  On  the  other 
hand,  there  is  very  clear  government  definition  of  its 
attitude  with  reference  to  other  transportation  agencies. 
Shipping  is  now  the  foremost  of  the  problems  with 
which  the  government  is  concerning  itself.  The  taking 
over  of  the  railroads  speaks  clearly  as  to  the  attitude  on 
that  transportation  agency,  while  it  will  be  only  a  few 
days  before  appropriations  are  made  for  a  large  program 
of  barge  construction  for  use  on  inland  waterways.  As 
to  the  electric  railways  and  the  highways,  however, 
there  is  neither  definition  of  policy  nor  action  which 
will  show  the  importance  which  the  government  attaches 
to  them  in  the  war  transportation  scheme. 

The  need  for  immediate  definition  is  evident.  The 
highways  are  being  called  upon  to  carry  an  immense  ton- 


nage which  the  railroads  cannot  handle.  While  good 
results  toward  clearing  up  railroad  terminal  conges- 
tion can  be  expected  from  the  centralized  control  under 
the  Director  General  of  Railroads,  it  is  certain  that  the 
traffic  strain  will  be  great  and  that  everj'  feasible  agency 
of  relief  mu.st  be  made  ready.  That  such  is  the  belief  of 
government  officials  is  indicated  by  the  barge-construc- 
tion program. 

If  intelligent  work  is  to  be  put  upon  the  highways 
during  the  season  of  1918,  word  as  to  the  government's 
attitude  can  come  none  too  quickly.  First,  the  conges- 
tion-relieving roads  must  be  determined  and  their  re- 
quirements worked  into  a  well-digested  work  program. 
Then  the  funds  will  have  to  be  appropriated,  allocated 
and  raised,  and  finally  all  of  the  detail  for  the  actual  con- 
struction or  maintenance  of  the  roads  arranged.  The 
last  step  in  itself  involves  tremendous  problems.  If 
bids  are  invited  as  in  the  pa.st,  very  little  work  will  be 
let.  Contractors  will  not  take  all  of  the  risk  of  the  pres- 
ent rising  and  uncertain  material  and  labor  markets. 
The  states,  where  they  have  not  now  legal  authority, 
must  secure  legislation  to  permit  the  letting  of  cost-plus- 
fixed-fee  or  similar  contracts,  or  to  allow  the  work  to 
be  done  by  force  account. 

Even  if  the  definition  should  come  today  the  time  is 
all  too  short  for  the  best  handling  of  these  tremendous 
problems.  Fortunately  the  definition  need  not  be  com- 
plicated.    Three  elements  are  necessarj' : 

First,  recognition  of  the  necessity  for  the  mainten- 
ance and  construction  of  those  highways  which  will  re- 
lieve railroad  congestion  and  which  are  necessary  for 
the  most  effective  prosecution  of  the  war. 

Second,  recognition  of  bond  issues  for  roads  of  the 
type  descrbed  in  the  preceding  paragraph  as  essential 
war  financing. 

Third,  announcement  that  upon  approval  of  designat- 
ed Federal  agencies,  railroad  cars  will  be  forthcoming 
for  the  transportation  of  the  construction  and  main- 
tenance materials  and  machinery  needed  for  war-neces- 
sity roads. 

Of  course,  such  a  declaration  will  need  later  elabora- 
tion, but  once  the  policy  is  clear,  there  are  recognized 
agencies  of  the  government,  such  as  the  Office  of  Public 
Roads  and  the  Highways  Transport  Committee,  through 
which  this  elaboration  can  readily  and  logically  be  made. 
For  example,  there  must  be  machinery  for  passing  upon 
the  programs  for  war-road  construction  and  mainten- 
ance. Definite  procedure  will  need  to  be  established  for 
the  approval  of  bond  flotations  and  for  securing  railroad 
accommodations  for  the  construction  materials  and 
equipment.  All  these  details  will  logically  and  neces- 
sarily follow  a  declaration  on  the  three  main  points. 

Fortunately,  the  highway  program  for  the  season  of 
1918  is  now  in  the  hands  of  one  man.  The  present  un- 
certainty is  due  to  the  discouragement  of  bond  issue? 
and  to  the  shortage  of  railroad  equipment.  The  finan- 
cial question  is  determined  by  the  Secretary  of  the 
Treasury,  the  other  by  the  head  of  our  railroad  system. 
These  two  positions  are  now  combined  in  one  man,  Mr. 
McAdoo.  We  have  no  doubt  that  once  he  finds  the  time, 
amid  his  exceedingly  pressing  duties,  to  put  his  mind  on 
the  matter,  the  declaration  for  which  highway  depart- 
ments in  forty-eight  states  are  waiting  will  be  quickly 
forthcoming. 
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The  Prospect  for  Water-Power  Development 

Congress  Will  Probably  Enact  Legislation  at  This  Session,  but 
Financial  Situation  Makes  Raising  of  Capital  Difficult 


By  CHARLES  WHITING  BAKER 

Consulting  Kilitoi-.  Knpineerinfi  \etvs-Rerord 


FOR  nearly  a  dozen  years,  water-power  development 
in  the  United  States  has  been  practically  at  a 
standstill,  awaiting  legislation  by  Congress.  Fed- 
eral legislation  is  necessary  because  the  Federal  Gov- 
ernment controls  the  navigable  rivers  of  the  country  and 
owns  the  public  lands  in  that  great  section  west  of 
the  Mississippi,  on  which  are  located  the  principal  sites 
where  water  power  may  be  developed  under  high  head. 

Congressional  legislation  on  water-power  development 
in  the  years  1890  to  1910  was  inspired  by  the  idea 
that  the  corporations  must  be  prevented  from  grabbing 
valuable  public  property.  One  of  these  laws,  for  ex- 
ample, provides  that  corporations  may  be  granted  per- 
mits by  the  Secretary  of  the  Interior  to  develop  water 
power  on  streams  under  Federal  control,  but  this  permit 
is  subject  to  revocation  by  the  Secretary  or  any  of  his 
successors.  The  governing  idea  of  the  framers  of  the 
law,  doubtless,  was  that  the  Secretary  would  only  use 
this  power  of  revocation  to  punish  a  wicked  corporation 
which  deserved  to  have  its  right  to  do  business  taken 
away;  but  it  was  overlooked  that  the  chief  sufferers 
from  such  a  punishment  would  be  the  holders  of  the 
corporation's  bonds  and  stocks,  and  that  people  would 
be  slow  to  invest  their  money  in  water-power  enterprises 
where  a  total  loss  might  result  if  the  company's  man- 
agers incurred  the  ill-will  of  any  Secretary  of  the 
Interior. 

For  ten  years  Congress  has  been  wrestling  with  bills 
providing  more  favorable  terms  for  the  investment  of 
capital  in  water-power  sites  under  Government  control. 
Engineers  who  are  familiar  with  the  problems  of  water- 
power  development  have  taken  an  active  interest  in  the 
framing  of  this  legislation;  but  the  general  public  and 
the  majority  of  intelligent  business  men  even,  have 
known  and  cared  little  concerning  it.     Without  public 

interest  manifested,  legislation  is  apt  to  lag. 
♦ 

What  a  "Revocable  Permit"  Means  to  Investors 

Nearly  a  year  ago  something  happened  which  gave 
an  object  lesson  on  the  water-power  situation  to  a 
group  of  influential  men.  When  a  famine  in  paper  and 
wood  pulp  threatened  to  interfere  with  the  newspaper 
industry,  the  idea  occurred  to  certain  prominent  news- 
paper publishers  of  starting  their  own  independent  pulp 
and  paper  mills.  They  found  there  was  plenty  of  pulp 
wood  in  the  Government  timber  reserves  in  the  West; 
and  for  the  praiseworthy  task  of  "bucking  the  trust" 
the  Government  authorities  agreed  to  grant  them  per- 
mits for  its  use  on  favorable  terms.  They  found  there 
was  plenty  of  undeveloped  water  power  in  the  same 
region  and  the  Government  authorities  were  equally 
ready  to  grant  favorable  permits  for  its  development 
under  the  existing  Federal  statute. 

All  seemed  to  be  plain  sailing  for  the  new  enter- 
prise and  so  the  publishers  went  to  investment  bankers 


asking  them  to  sell  the  bonds  to  enable  the  plant  to  be 
constructed.  The  bankers  promptly  replied  that  they 
neither  could  nor  would  sell  bonds  to  their  customers 
the  security  for  which  might  be  at  any  time  destroyed 
at    the    caprice   of    a    Cabinet    officer. 

The  publishers  then  for  the  first  time  understood 
why  new  Federal  legislation  is  absolutely  necessary 
to  break  the  'existing  deadlock  in  water-power  develop- 
ment. They  at  once  began  a  campaign  of  public  educa- 
tion on  the  subject  which  has  had  wide-reaching  effect. 

The  Coal  Shortage  Argument 

More  potent,  however,  than  any  written  or  spoken 
word  in  teaching  the  need  of  water-power  development 
in  the  public  interest  has  been  the  widespread  shortage 
of  coal.  Engineers  have  been  urging  for  a  dozen  years 
that  water  power  ought  to  be  developed  to  conserve  our 
rapidly  diminishing  coal  supply;  but  the  average  busi- 
ness man  has  comfortably  argued  that  he  had  always 
been  able  to  buy  all  the  coal  he  needed  at  a  moderate 
price  and  there  was  no  use  in  worrying  about  the 
future. 

To  thousands  and  millions  of  people  the  shortage  of 
coal  has  taught  some  greatly  needed  lessons.  Many 
engineers,  even,  probably  appreciate  better  today  than 
they  ever  have  before  what  it  really  means  to  have  the 
power  that  operates  a  public  utility  or  an  industry  fur- 
nished from  a  source  that  goes  on  forever  and  that  is 
not  subject  to  interruption  by  strikes  at  the  mines  or 
blockades  on  the  railways  or  by  such  a  great  excess 
of  demand  over  supply  as  now  exists. 

It  is  in  recognition  of  this  aroused  and  educated  pub- 
lic opinion  doubtless,  that  Gifford  Pinchot  (who  has 
for  years  been  the  leader  of  the  forces  which  have 
worked  for  restrictions  in  Federal  legislation  for  water- 
power  development)  says  in  his  latest  public  statement: 
"The  thing  to  do  with  water  power  is  to  develop  it." 

The  Administration's  Work  for  Legislation 

The  chief  obstacle  to  the  passage  of  the  necessary  leg- 
islation has  been  the  contest  in  Congress  among  the 
advocates  of  different  pending  bills.  To  meet  this  situa- 
tion a  bill  has  been  prepared  under  the  joint  direction 
of  Secretaries  Baker,  Lane  and  Houston  of  the  War, 
Interior  and  Agriculture  departments*  At  a  White  House 
conference  on  Jan.  4  of  Congressmen  interested  in 
water-pov-^er  legislation  President  Wilson  announced 
that  this  Administration  bill  will  be  reported  by  the 
Rules  Committee  of  the  House,  which  is  expected  to 
ensure  its  prompt  passage  there.  The  bill  creates  a 
Water-Power  Commission,  made  up  of  the  three  Secre- 
taries above  named,  with  authority  to  grant  50-year 
licenses  for  water-power  developments  on  public  lands 
and  on  navigable  streams. 

In   order   to   harmonize  differences   that   may   arise 
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over  details  of  the  Administration  hill  and  other  pend- 
ing bills,  a  joint  committee  of  15  from  the  House  Com- 
mittees on  Commerce,  on  Agriculture  and  on  Public 
Lands  was  created.  It  is  probable  that  a  similar  com- 
mittee will  be  formed  in  the  Senate  to  harmonize  differ- 
ences there.  The  outlook  for  the  passage  of  a  water- 
power  bill  by  Congress  is  therefore  mo.st  favorable. 

It  is  of  special  interest  to  note  that  the  commercial 
interests  of  the  country  are  alive  now  to  the  water- 
power  situation.  Following  a  resolution  presented  at 
the  Atlantic  City  meeting  of  the  National  Chamber 
of  Commerce  last  fall,  a  special  committee  of  the  Cham- 
ber has  been  appointed  to  investigate  water-power 
development  and  needed  water-power  legislation.  The 
committee  is  to  meet  at  Washington  on  Jan.  14  and  15. 
The  engineering  profession  is  represented  on  this  com- 
mittee by   Prof.   George   F.   Swain   of   Boston. 

The  Difficulty  in  Selling  Bonds 

No  survey  of  the  prospects  for  water-power  develop- 
ment would  be  complete  which  did  not  take  cognizance 
of  the  existing  financial  situation.  Two  years  ago,  or 
even  a  year  ago,  private  capital  was  ready  for  invest- 
ment in  a  number  of  water-power  enterprises  whenever 
the  uncertainties  as  to  Government  control  were  eli- 
minated. Today  only  the  most  favorably  situated 
water-power  propositions  could  hope  to  float  bonds  for 
this  work,  even  with  a  secure  50-year  franchise  and 
ample  provision  for  the  investor's  protection  in  its 
operation.  What  private  companies  may  and  probably 
will  do,  in  the  event  of  favorable  legislation  by  Con- 
gress, is  to  set  engineers  at  work  on  surveys,  plans  and 
specifications,  so  that  their  schemes  may  be  ready  to 
submit  to  bankers  when  the  financial  market  returns 
to  normal  condition. 

Admittedly  this  will  not  give  the  country  the  prompt 
development  of  water  power  that  is  imperatively  needed ; 
but  it  must  be  remembered  that  the  Government's  drafts 
on  investment  funds  in  floating  its  war  bond  issues  have 
made  all  other  financing  difficult. 

The  late  Henry  G.  Stott,  as  chairman  of  a  committee 
of  the  American  Institute  of  Electrical  Engineers,  in 
a  statement  submitted  to  the  National  Waterways  Com- 
mission in  1911,  estimated  the  avera,ge  investment  at 
that  time  in  a  hydro-electric  plant  at  $150  to  $300 
per  horsepower.  At  the  present  time,  in  view  of  the 
enormous  advance  in  labor  and  materials  since  1911, 
and  especially  in  electrical  machinery,  which  consti- 
tutes much  more  than  half  the  cost  of  a  hydro-electric 
plant,  it  is  probable  that  the  cost  of  hydro-electric  de- 
velopment has  risen  to  $250  to  $500  per  horsepower. 
A  private  company  floating  bonds  for  a  new  water- 
power  plant  at  the  present  time  would  probably  have 
to  pay,  including  broker's  commissions,  etc.,  at  least 
7%  for  the  money.  Hence  its  interest  charges  alone 
would  amount  to  $17  to  $35  per  horsepower  per  annum. 
When  to  this  is  added  the  operating  expenses,  taxes 
and  depreciation,  the  price  the  company  would  have 
to  charge  for  its  power  is  raised  so  high  that  onlj 
under  exceptionally  favorable  conditions  could  the  water 
power  compete  with  steam  power. 

It  is  clearly  evident  from  the  above  that  water- 
power  development  is  closely  dependent  on  a  favorable 
material  and  labor  market,  and  especially  on  a  favorable 


investment  market;  and  also  that  the  existence  of  even 
a  small  annual  rental  value  or  franchise  tax  from  a 
water-power  company  as  consideration  for  its  permit 
might  in  many  cases  under  present  conditions  destroy 
the  margin  of  profit  that  makes  the  scheme  worth 
while  to  its  projectors. 

Water-Power  Development  by  the  Federal 

Government 

The  question  will  doubtless  be  raised  whether  if 
private  capital  cannot  at  once  take  up  the  work  of 
water-power  development  under  present  commercial  and 
financial  conditions,  the  Government  itself  should  not 
undertake  the  work.  Strong  arguments  could  be  made 
both  for  and  against  such  a  procedure,  but  a  sufficient 
answer  at  the  present  time,  probably,  is  that  the  Gov- 
ernment has  its  hands  more  than  full  already  with 
work  that  it  must  perform  and  is  finding  great  diffi- 
culty in  performing  efficiently. 

The  Government  has  no  engineering  organization 
experienced  and  competent  in  the  work  of  hydro-electric 
development  which  it  could  place  in  charge  of  such  work. 
If  the  Government  were  to  attempt  to  create  such  an 
organization,  at  the  present  time  at  least,  the  result 
would  almost  certainly  be  a  dismal  failure.  If  the 
Government  desires  to  promote  the  prompt  development 
of  water  power,  therefore,  its  best  course  would  be 
to  assist  in  the  financing  of  enterprises  planned  and 
carried  out  by  private  concerns.  It  would  be  possible 
to  work  out  a  plan  by  which  the  Government's  invest- 
ment would  be  secure,  and  the  reduction  in  fixed  charges 
through  the  lower  interest  rate  due  to  the  Government's 
credit  would  make  possible  the  development  of  many 
power  plants  which  at  a  higher  rate  of  interest  would 
be  impracticable. 

State  Water-Power  Development  in  New  York 
A  somewhat  Detter  case  might  be  made  out  in  support 
of  Governor  Whitman's  proposal,  in  his  annual  message 
last  week,  that  the  State  of  New  York  should  itself 
undertake  the  development  of  some  of  the  unused  water 
powers  within  its  borders.  New  York  is  in  a  unique 
position  among  the  states,  because  in  the  construction 
of  its  new  barge  canal  a  large  amount  of  water  power 
has  been  created  and  it  appears  reasonable  that  the 
state  should  develop  this  power  and  either  lease  the 
plants  or  sell  the  power  at  the  best  possible  price. 
Again,  the  state's  own  engineering  staff  years  ago 
worked  out  projects  for  great  storage  reservoirs  on 
lands  owned  by  the  state,  with  resulting  enormous 
benefits  in  both  water-power  creation  and  flood  preven- 
tion. The  state  must  doubtless  do  this  work  if  it  is  to 
be  done  at  all. 

Here  again  the  financial  situation  will  doubtless  be 
the  deciding  factor.  Even  though  all  the  opposition 
to  the  state's  entering  the  water-power  business  were 
overcome,  there  would  still  remain  the  objection  that 
the  state  should  not  float  bonds  for  public  works  at  a 
time  when  the  Federal  Government  is  demanding  all 
available  capital  for  its  war  loans.  The  barge  canal 
water  power,  however,  has  been  to  a  large  extent  already 
created  in  the  process  of  canal  construction,  and  the 
additional  investment  necessary  to  make  it  ready  for 
the  market  would  be  moderate  in  amount,  so  that  this 
work  might  perhaps  be  undertaken  at  the  present  time. 
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Problems  and  General  Methods  of  Erecting 
the  Sciotoville  Bridge 

First  of  Three  Articles  on  Original  Plan  Employed,  with  Elimination  of  Secondary  Stresses,  in  Placing 
Large  Two-Span  Continuous  Structure  of  Chesapeake  &  Ohio  Northern  Railway  Over  Ohio  River 

By  Clyde  B.  Pyle 

Field    lOnginerr    for    McClintic-Marshail    Co..    Pittshurgli 


THE  erection  of  the  Sciotoville  bridge  of  the  Chesa- 
peake &  Ohio  Northern  Ry.  across  the  Ohio  River 
had  to  meet  an  unprecedented  requirement  on  the  part 
of  the  engineer  in  charge  of  this  structure,  Gustav  Lin- 
denthal — namely,  that  the  members  be  built  together 
in  such  a  way  as  to  neutralize  the  secondary  or  distor- 
tion stresses  under  dead  plus  half  live  load.  Other  facts, 
however,  helped  to  make  the  task  a  formidable  one.  The 
structure  is  of  very  unusual  type,  being  a  two-span  con- 
tinuous truss.  It  is  of  record-breaking  size,  each  of  the 
two  spans  being  775  ft.  long  and  the  depth  over  the 
center  pier  being  129  ft.  2  in.  c.  to  c.  of  chords.     The 


tion  the  stress  in  some  instances  was  opposite  to  that  in 
the  completed  structure  made  the  changes  in  length  for 
camber  very  large  and  increased  the  distortions  re- 
quired to  connect  the  members.  (3)  The  distortions 
were  in  some  cases  so  large  that  in  making  the  last  con- 
nection of  a  triangle  the  rivet  holes  were  entirely  blind. 
In  many  cases  the  members  were  too  stiff  and  heavy 
to  have  the  holes  brought  fair  with  pins.  Special  jack- 
ing devices  had  to  be  used  to  bring  the  connections  into 
match. 

It  should  be  said  in  advance  of  all  further  explanation 
that  the  erection  was  successful   in   every  way.     The 


PIG.    1. 


THE  TWO   775-POOT   SPANS  OF  THE  SCIOTOVILLE   BRIDGE    COMPLETED. 

TEMPORARY    BENTS    NOT    YET    REMOVED 


CREEPER     TRAVELER     AND 


resulting  weight  and  size  of  the  members  and  connec- 
tions, and  the  necessity  of  erecting  at  least  one  of  the 
two  spans  by  the  cantilever  method  in. order  to  main- 
tain an  adequate  navigation  channel,  contributed  to  the 
difficulties  of  the  work. 

The  unusual  form  and  proportions  of  the  bridge  are 
apparent  from  Fig.  1,  and  from  the  diagram  Fig.  2,  in 
which  the  dimensions  are  also  given.  The  truss  mem- 
bers were  very  heavy  and  of  large  section,  therefore  un- 
usually stiff;  they  weighed  up  to  90  tons,  with  a  cross- 
section  of  596  sq.in.  The  structure  presented  an  erec- 
tion problem  necessitating  careful  investigation  and 
leading  to  several  novel  and  interesting  features  in  the 
erection  methods. 

Several  auxiliary  conditions  must  be  noted:  (1)  All 
connections  in  the  structure  are  riveted;  the  bridge  is 
by  far  the  largest  fuUy-i  iveted  truss  bridge  in  the 
country.  (2)  Not  only  the  great  length  of  the  mem- 
bers— up  to  75  ft. — but  also  the  fact  that  during  erec- 


members  were  erected  in  distorted  condition  just  as  re- 
quired by  the  engineer  for  elimination  of  secondaries. 
The  contractor's  equipment  and  methods  for  securing 
this  result  proved  successful  and  productive  of  only  the 
expected  degree  of  extra  cost  and  time.  In  two  cases, 
where  heavy  members  had  to  be  held  by  the  traveler 
falls  until  rivets  were  driven,  a  delay  of  virtually  two 
days  occurred.  In  splices  such  as  the  U2  hip  where  the 
holes  did  not  match  perfectly  a  large  number  of  drift- 
pins  were  driven.  This  also  occurred  at  top-chord 
splices  in  the  Kentucky  span.  Bottom-chord  sections 
were  supported  on  a  flying  bridge  while  the  splice  was 
being  riveted,  and  the  balance  of  the  steel  in  the  panel 
was  erected  at  the  same  time.  In  these  cases  the  delay 
was  not  noticeable,  but  the  cost  was  somewhat  increased. 
No  accident  to  the  structure  interrupted  the  progress  of 
the  work. 

The  Ohio  River  at  Sciotoville  has  a  60-ft.  range,  and 
floods  may  occur  very  suddenly.     Running  drift  and  ice 
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in  winter  and  spring,  and  a  current  that  makes  false- 
work erection  difficult,  uncertain  and  dangerous  at  all 
except  very  low  stages,  had  to  be  reckoned  with.  The 
bridge  site  is  at  one  of  the  worst  bends  in  the  river. 
It  has  the  peculiarity,  furthermore,  that  the  Ohio  side, 
although  on  the  outside  of  the  bend,   is  shallow;   rock 


Ulft 


The  extreme  overhang  of  the  Kentucky  cantilever, 
which  would  have  required  mu^;h  extra  metal  to  provide 
for  erection  stresses,  was  reduced  by  placing  two  tem- 
porary steel  bents  under  the  landward  portion  of  the 
Kentucky  span.  There  was  room  also  for  two  panels  of 
falsework   adjacent   to   the   center   pier,   which  was   of 
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FALSEWORK  SYSTEM  FOR  ERECTION— THE  LOW- WATER  CHANNEL   IS   ON   THE   KENTUCKY    SIDE,    BUT 
IN   FLOOD   THE   MAIN  CURRENT  IS  ON   THE  OHIO  SIDE,    CREATING    DANGER    TO    FALSEWORK 


bottom  is  at  the  low-water  level 
here.  The  low-water  channel, 
therefore,  is  on  the  Kentucky 
side,  while  at  flood  time  the 
principal  current  is  on  the 
Ohio  side. 

A  clear  width  of  370  ft.  had 
to  be  kept  open  in  the  Kentucky 
channel  at  all  times  during  con- 
struction to  pass  the  large  tows 
of  coal  barges.  This  dictated 
cantilever  erection  for  the  Ken- 
tucky span  and  falsework  erec- 
tion for  the  Ohio  span.  The 
arrangement  of  supports  result- 
ing from  these  and  other  con- 
ditions is  shown  in  Fig.  3.  It 
wilf  be  noted  that  the  false- 
work had.  to  be  placed  where 
the  ice  hazard  is  greatest. 

It  was  decided  to  anchor  the 
Ohio  falsework  with  rockfiUed 
cribs  and  to  build  it  up  as 
separate  towers  placed  far 
enough  apart  to  allow  drift  and 
ice  to  pass  between  them.  The 
panel  length  of  the  bridge  be- 
ing 38  ft.  9  in.,  a  spacing  of 
two  panels  for  the  larger  part 
of  the  falsework  was  considered 
necessary.  Piles  could  not  be 
driven,  but  12  x  12  posts  were 
placed  singly  on  the  rock  bot- 
tom and  bedded  at  low  water. 
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PIG.     4.   THE    CREEPER    TRAVELERS    WORK    COiAIPLETED 
AT  THE   KENTUCKY   END   PIER 
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service  in  erecting  only  the  main  triangle  of  the  trusses      guard  against  a  possible  ice  jam.     The  span  was  left 


over  the  center  pier. 

The  design  of  the  falsework  was  governed  by  the 
great  weight  of  the  bridge.  Originally  it  was  intended 
to  erect  about  one  panel  of  the  Kentucky  span  as  a  canti- 


supported  on  all  the  steel  towers  (155  ft.  apart)  since 
it  was  not  selfsupporting  until  the  Kentucky  cantilever 
was  nearly  half  completed.  Thus,  should  the  70-ft. 
openings  between  timber  towers  have  proven  too  small 
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PIG.    5. 


FIG.  5 


FIG.  6 

HOW   THE   MEMBERS   OF   A   TRIANGLE    MUST   BE  BENT   TO   BECOME  STRAIGHT  UNDER   FUIJ.,   LOAD 
FIG.    6.      DISTORTION    OF    MIDDLE    FOUR    PANELS    Vi^HEN  ERECTED 
PIG.  7.     OPENING  .A.T  UIO  REQUIRING  JACKING  TO    M.\KE  CONNECTION 


lever  to  two  of  the  Ohio  span  on  falsework,  and  to  carry 
the  unbalanced  load  of  the  Ohio  span  on  steel  towers 
placed  at  the  main  panel  points.  By  so  doing  the  prog- 
ress of  erection  would  be  more  rapid  and  the  load  on  the 
Ohio  falsework  would  be  lessened.    The  Ohio  end  was  to 


to  allow  an  excessive  run  of  ice  to  pass,  or  should  the 
timber  towers  have  been  badly  cut  by  the  ice,  the  steel 
towers  with  155-ft.  openings  would  have  supported  the 
span  until  the  Kentucky  cantilever  was  of  sufficient 
length  to  make  it  safe  to  swing  the  Ohio  span. 


KIGS, 


AXI>   lu.     THE  BOTTOM  CHORD  OF  THE  OHIO  SPAN    RESTED   ON    Vt'EDGE   JACKS   ON    THE   TIMBER    F.ALSE- 
WORK.    WHILE    ON    THE    STEEL    SUPPORTS    ROOM    WAS    LEFT    FOR    HYDRAULIC    J.\CKS 


have  been  supported  successively  on  the  steel  towers  as 
the  erection  progressed.  This  scheme  was  abandoned 
when  the  Kentucky  span  was  completed  to  only  17  in 
order  to  rush  the  Ohio  span  to  completion  as  a  safe- 


Timber  towers  were  used  for  temporary  support  of 
the  floorbeams  midway  between  steel  bents.  The  tim- 
ber towers  were  built  wide  enough  to  carry  the  traveler 
track  outside  of  the  trusses. 
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On  account  of  the  two-panel  spacing  of  falsework 
towers  to  pass  drift  and  ice,  70-ft.  girders  belonging  to 
the  permanent  approaches  to  the  bridge  were  used  to 
span  between  towers.  The  42  girders  available  pro- 
vided for  seven  spans  of  the  falsework,  using  in  each 
span  two  girders  to  carry  the  intermediate  floorbeams, 
and  two  girders  under  either  gantry  traveler  runway. 
This  gave  seven  openings;  the  remainder  of  the  false- 
work, near  the  two  piers,  had  towers  at  every  panel 
point. 

Since  the  rigid  joint  connections  of  the  bridge  hold 
the  members  in  fixed  angular  relation,  the  members 
must  bend  as  the  bridge  deflects  under  load.  By  erect- 
ing the  members  with  a  bend  exactly  the  opposite  of  the 
bends  which  they  would  normally  experience  at  a  given 
stage  of  loading,  the  effect  is  secured  of  having  the 
members  come  straight  and  therefore  free  from  second- 
aries at  this  particular  stage  of  loading.  The  designer 
of  the  bridge,  Gustav  Lindenthal,  specified  that  this  re- 
sult was  to  be  attained  under  half  live  load. 

The  bridge  thus  has  high  secondary  stresses  under 
dead  load,  but  the  secondary  stresses  decrease  as  live 
load  comes  on,  and  are  fully  neutralized  under  half  live 
load. 

If  the  various  joint  connections  of  the  bridge  had  all 
been  reamed  and  riveted  as  erection  progressed,  with  the 
members  straight  and  unstrained,  the  desired  angular 
relations  would  not  have  been  secured,  as  the  subsequent 
distortion  under  load  would  have  caused  bending  in  the 
members  and  hence  secondary  stress.  It  was  necessary, 
therefore,  to  assemble  the  truss  in  the  shop  and  ream 
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FIG.     11,       KKKCTTOX    (lAXTRY    USKT^    VVt'R    OHTO    SPAN 

the  connections  with  the  members  meeting  at  such 
angles  as  would  result  after  distortion  of  the  bridge  by 
load.    This  was  done  as  follows: 

Every  member  was  originally  built  to  such  a  length 
that  when  erected  and  under  the  influence  of  one-half 
full  live  load  the  bridge  would  be  of  its  diagram  size 
(Fig.  2).  The  members  when  laid  together  unstressed 
would  therefore  not  have  the  diagram  angles  at  the 
joints.  As  the  joint  connections  were  to  be  reamed  to 
the  diagram  angles,  the  shop  had  a  problem  in  ream- 
ing the  connections.  Of  any  triangle  of  the  bridge,  only 
two  corners  could  be  fitted  up  at  a  time.  After  these 
were  reamed,  one  corner  was  disconnected  and  the  mem- 


ber .shifted  to  make  possible  the  reaming  of  the  third 
connection.  This  had  to  be  done  with  every  triangle  in 
the  bridge.  The  angles  were  laid  out  accurately  with  a 
transit  in.strument,  and  distances  were  measured  or 
checked  in  the  early  morning  while  the  steel  was  of  uni- 
form temperature. 

In  order  to  connect  the  three  members  of  any  one  tri- 
angle  thus    prepared,    with    rivet    holes    matching,    the 


FIG.  lii.     FULL-HKIGHT  CAXTRY  As^   rsKn   F' m  OHIO  SPAN 
TRUSS    RRRCTTOX 

mehibers  had  to  be  forced  together,  distorting  them 
about  as  sketched  (in  greatly  exaggerated  foi-m)  in  Fig. 
5.  In  nearly  every  such  triangle  one  member,  in  this 
case  AC,  is  relatively  very  light  and  flexible,  and  can 
bend  more  easily  than  the  two  stiffer  members.  The 
general  problem  in  the  erection  of  the  bridge  trusses 
was  to  secure  the  proper  apgle  at  B.  In  placing  the 
light  member  AC  a  few  pins  at  C  and  A  easily  brought 
good  holes  and  therefor  the  proper  angles  at  C  and  A. 
Jacking  was  often  required  to  bend  the  heavy  members 
or  to  stretch  the  light  members  to  get  pins  started  at 
C  or  A. 

One  of  the  serious  problems  in  bringing  about  this 
distortion  was  encountered  in  the  four  middle  panels, 
illustrated  by  Fig.  6.  Here  the  members  are  extremely 
heavy.  As  none  of  them  will  ever  undergo  re/ersal  of 
stress  in  the  completed  bridge,  and  since  they  will  al- 
ways be  under  lar^re  stress  in  the  completed  bridge, 
their  changes  in  length  for  camber  are  comparatively 
large.  During  their  erection  the  direct  stresses  were 
virtually  zero.  Unusually  heavy  forcing  was  required  to 
bring  the  members  together.  The  two  joints  shown 
open  in  Fig.  6  were  left  unconnected  until  both  spans 


66 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  2 


were  swung  and  the  chords  had  become  virtually 
straight. 

Extensive  computations  were  made  in  order  to  deter- 
mine for  every  member  and  splice  in  the  bridge  just 
how  much  the  holes  would  mismatch  at  one  point  when 
the  other  end  of  one  of  the  members  was  normally  con- 
nected, and  also  to  determine  the  force  necessary  at  the 
free  end  to  bring  the  connection  fair. 

These  computations  were  made  in  order  to  predeter- 
mine the  location  of  the  free  end  of  each  member  dur- 
ing erection,  and  the  secondary  stress  produced  by  bend- 
ing the  member  to  its  connection ;  and  also  for  the  pur- 
pose of  designing  equipment  and  rigging  of- sufficient 
strength  to  force  the  members  into  true  connection. 

Much  of  this  distortion  during  erection  was  accom- 
plished by  the  main  falls  of  the  two  travelers.  In  ad- 
dition, however,  a  large  amount  of  jacking  was  neces- 
sary. In  the  Ohio  span,  wedge  jacks  were  provided  on 
the  timber  falsework,  and  hydraulic  jacks  on  the  steei 
falsework  (see  Figs.  9  and  10),  to  adjust  the  vertical 
position  of  the  bottom  chord  while  making  various  con- 
nections of  the  web  members.  The  jacks  could  be  used 
for  either  raising  or  lowering. 

In  the  Kentucky  span  the  bottom-chord  joints  and 
middle  joints  of  submembers  were  made  with  Norton 
jacks  set  on  a  flying  bridge  suspended  from  the  creeper 
traveler.  These  jacks  supported  the  projecting  end  of  a 
chord  section  just  placed,  until  the  splice  at  its  rear 
end  was  riveted,  and  thereafter  raised  the  chord  for  al- 
lowing the  web  members,  to  be  connected  to  it. 

The  top-chord  joints  at  the  main  panel  points  were 
brought  to  connection  by  means  of  two  200-ton  hy- 
draulic jacks  used  in  a  specially  designed  jacking  yoke. 
This  was  shown  in  service  by  the  cover  picture  of  the 
Dec.  13  issue  of  Engineering  Neivs-Record;  Fig.  7  in- 
dicates the  locatian  of  onei  of  the  gaps  pulled  together 
by  this  jacking  yoke. 

In  the  top-chord  splices  of  the  Kentucky  span  drift- 
pins  usually  had  to  be  applied  to  draw  the  two  pieces  of 
chord  into  true  tangency  at  the  splice;  the  holes  were 
almost  fair  without  any  forcing,  and  drifting  was  suffi- 
cient to  make  the  connections.  The  top  chord  rested  on 
posts  at  all  but  main  panel  points.  In  the  Kentucky 
cantilever  erection  these  posts  held  the  chord  too  high  at 
the  free  end  to  allow  perfect  holes  at  the  splice,  in  a  few 
cases.  The  kink  in  the  chord  was  almost  imperceptible 
and  a  few  pins  at  such  points  brought  the  holes  to 
almost  perfect  match. 

For  the  erection,  of  the  two  large  spans  a  special  erec- 
tion calendar  had  been  prepared  in  advance  and  mani- 
folded, which  prescribed  to  the  men  in  the  field  the  order 
of  procedure  and  sequence  of  movements  for  each  piece 
of  the  trusses  when,  going  into  place.  This  feature  con- 
tributed materially  to  the-  complete  success  of  the  erec- 
tion without  confusion  and  without  accidents  to  the 
structure,  in  spite  of  interruptions  by  high  water  and 
some  labor  troubles. 

Erection  Features,  Ohio  Span 
The  erection  on  falsework  was  handled  by  a  gantry 
traveler  running  outside'  of  the  trusses,  in  accordance 
with  regular  practice.  There  were  certain  special  points 
in  the  work,  however^  apart  from  the  distortion  of  the 
members  of  each  triangle  during  erection  in  accordance 
with  the  general  scheme  already  mentioned. 


Since  the  floor  had  to  be  started  at  the  Ohio  end, 
where  material  was  brought  in,  while  the  fixed  shoe  at 
the  middle  pier  and  the  floorbeam  there  had  to  be  set 
in  true  final  position  when  that  point  was  reached,  it 
was  necessary  to  provide  against  uncertainty  in  pier 
spacing  and  overrun  of  floor.  With  the  long  floor  sys- 
tem supported  on  high  and  rather  flexible  towers 
through  the  middle,  and  on  comparatively  stiff  towers 
at  the  two  ends  where  the  towers  were  braced  to  each 
other,  it  was  uncertain  whether  expansion  would  cause 
the  floor  to  creep  sufficiently  to  prevent  placing  the  floor- 
beam  at  the  middle  pier.  For  this  reason  the  floor  was 
first  placed  6  in.  nearer  the  Ohio  end  of  the  bridge  than 
its  final  position. 

The  lower  chord  of  the  span  was  erected  level  and 
straight  and  all  splices  were  riveted ;  then  it  was  jacked 
to  approximately  the  shape  of  a  predetermined  no-load 
camber  curve,  such  as  to  connect  the  web  members  to 
the  chord   without   further   jacking  the   chord.     This 
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PIG.    13.      CREEPER    TRAVELER    FOR    CANTILEVER 
ERECTION    OF    THE    KENTUCKY    SPAN 

manner  of  riveting  up  the  bottom  chord  eliminated  the 
chief  secondary  stresses  in  this  chord  perfectly  and  sim- 
ply. The  method  has  been  used  previously  in  smaller 
bridges,  but  never  in  a  long-span  bridge.  Virtually  no 
time  was  lost  through  the  operation,  for  while  the  lower 
chord  was  being  riveted  the  gantry  traveler  was  raised 
and  the  light  posts  and  hangers  of  the  truss  were 
erected. 

The  Ohio  span  was  left  on  the  steel  falsework  until 
sufficient  of  the  Kentucky  cantilever  had  been  erected 
to  make  the  structure  self-supporting.  When  this  stage 
was  reached,  the  Ohio  end  was  jacked  up  81  in.  to  its 
final  level,  releasing  the  span  from  its  support  on  the 
steel  falsework  towers. 

Kentucky  Span  Erection 

The  cantilever  work  of  the  Kentucky  span  was  done 
by  the  regular  top-chord  or  creeper-traveler  method, 
with  the  important  exception  that  two  temporary  sup- 
porting bents  were  provided,  under  panel  points  8  and 
4,  respectively.  These  were  bents  that  had  previously 
been  used  under  panel  points  8  and  12  of  the  Ohio  side. 
The  maximum  cantilever  length  therefore  was  465  ft., 
instead  of  the.  full  span  length  of  775  ft. 

At  the  time  the  cantilever  reached  the  first  supporting 
bent,  at  panel  point  8,  the  stress  in  top  chord  U14  U18 
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amounted  to  more  than  18,000  lb.  per  sq.in.;  had  a 
longer  cantilever  projection  been  necessary,  by  not  using 
temporary  bents,  considerably  more  steel  would  have 
been  needed  in  the  top  and  bottom  chords  and  in  the 
main  web  members  of  both  spans  near  the  middle  pier, 
to  take  care  of  erection  stresses.  The  temporary  sup- 
ports served  also  to  reduce  the  deflection  of  the  canti- 
lever. 

The  span  was  jacked  up  at  each  of  the  temporary  sup- 
ports as  soon  as  landed  there.  Since  continuation  of  the 
cantilever  erection  beyond  the  first  support  would  again 
increase  the  top-chord  stresses,  it  was  necessary  to  re- 
duce the  deflection  at  the  second  support  in  order  to  keep 
these  stresses  within  proper  limits.  At  the  same  time 
the  amount  of  jacking  at  the  supports  had  to  be  so  ad- 
justed that,  with  the  erection  continually  progressing, 
the  load  on  the  steel  bents  would  not  become  excessive 
(these  bents  being  taken  from  the  falsework  of  the  Ohio 
side).  Thus,  the  jacking  problem  involved  keeping  the 
loads  on  the  temporary  bents  within  safe  limits,  keeping 
the  stresses  in  all  bridge  members  safe,  and  keeping  the 
Kentucky  end  sufficiently  high  for  jack  clearance  under 
the  end  floor  beam  after  completion  of  the  cantilever. 
Temperature  variation,  wind  effect  and  the  like  had  to 
be  considered  as  contributory  factors. 

Special  Tools  Required 

The  Ohio  span  was  erected  by  the  gantry  traveler 
shown  by  sketch  in  Fig.  11  and  by  view  in  Figs.  12  and 
15.  This  was  first  erected  to  about  60-ft.  height  and 
carried  two  special  80-ft.  booms  on  the  front  end  for 
erecting  falsework,  floor  and  lower  chord.  For  erecting 
the  trusses  it  was  raised  to  its  full  height  of  about  150 
ft.  In  this  condition  its  equipment  comprised  three 
main  falls  of  50  tons  capacity  each,  hung  on  the  center 
line  of  either  truss,  and  two  sets  of  fleeting  falls  sus- 
pended over  the  center  line  of  the  bridge.  All  were 
operated  by  electric  engines. 

The  creeper  traveler  (Figs.  13  and  17) ,  which  handled 
the  cantilever  work  of  the  Kentucky  span,  a  tool  de- 
signed and  built  especially  for  the  work  of  this  bridge, 
was  equipped  with  two  booms,  operated  and  swung  by 
electric  engines,  and  with  a  jacking  bridge  suspended 
from  outriggers.  This  bridge  served  for  supporting 
and  jacking  the  free  ends  of  the  lower-chord  sections 
before  they  were  connected  to  the  web  members. 

The  varied  jacking  which  had  to  be  done  during  the 
erection  was  provided  for  by  ten  hydraulic  jacks  (two' 
of  500  tons  capacity  and  eight  of  200  tons  capacity), 
several  50-ton  Norton  jacks,  and  about  30  screw  wedge 
jacks  of  200  tons  capacity.  These  were  used  partly  in 
connection  with  the  jacking  yoke  for  making  the  hanger 
connections  at  the  top  chord  (Fig.  8),  partly  on  the  steel 
falsework  of  the  Ohio  span  for  jacking  the  lower  chord 
and  the  various  panels  during  the  truss  erection,  and 
partly  in  connection  with  special  castings,  grillages  and 
bolsters  under  the  end  floorbeams  for  swinging  both 
spans.  These  end  floorbeams  themselves  were  made 
about  twice  as  heavy  as  necessary  for  the  finished 
bridge,  in  order  to  provide  for  the  jacking. 

Hoisting  Tower  for  Material 

To  raise  material  to  the  bridge  deck  from  the  yard, 
located  at  the  Ohio  end  of  the  bridge  and  about  60  ft. 
below  the  floor,  a  hoisting  tower  was  provided.     This 


was  a  four-post  braced  steel  tower  40  ft.  square  and  60 
ft.  high,  with  two  50-ton  50-ft.  booms  on  two  adjoining 
corner  posts.  A  balance  beam  handled  by  both  of  the 
booms  served  for  lifting  the  heaviest  members.  Special 
hooks  or  dogs  were  used  on  this  balance  beam  to  take 
hold  of  the  48-in.  wide  main  members  (Fig.  14).  A  30- 
ft.  radius  from  the  foot  of  either  boom  was  sufficient  to 
place  the  members  on  trucks  on  the  deck  span  at  the  end 
of  the  main  bridge. 

Miscellaneous  Equipment 

Special  hitches  were  provided  for  lifting  the  heavy 
members,  as  shown  in  Fig.  16.  These  were  always  used 
in  pairs.  They  consisted  ordinarily  of  two  channels  or 
plates,  a  pin  and  a  sheave  on  the  pin.  Cable  loops  on  the 
load  falls  passing  around  these  sheaves  carried  the 
weight  of  the  members.  On  diagonals  or  chords  of  one 
panel  length  one  set  of  hitches  was  bolted  at  the  center 
of  gravity  and,  where  needed,  another  set  was  placed 
at  the  free  end. 

A  large  amount  of  special  equipment  in  the  way  of 
bolsters  under  the  bottom  chord  for  jacking,  special  falls 
to  connect  main  diagonals  to  the  top  chord  (Fig.  17), 
riveting  scaffolds,  etc.,  was  also  provided. 

Mention  is  here  made  of  the  following  men  connected 
with  the  work.  The  bridge  was  designed  by  Gustav 
Lindenthal,  consulting  engineer;  0.  H.  Ammann  was 
Mr.  Lindenthal's  principal  assistant  engineer  and  R.  T. 
Robinson  his  resident  engineer.  It  was  built  for  the 
Chesapeake  &  Ohio  Northern  Ry.  Co.,  Frank  Trumbull, 
chairman  of  the  board  of  directors,  George  W.  Stevens, 
president,  and  M.  J.  Caples,  vice  president.  It  was  fab- 
ricated and  erected  by  the  McClintic-Marshall  Co.,  with 
Paul  L.  Wolfel  chief  engineer,  S.  P.  Mitchell  consulting 
engineer  for  the  contractor,  E.  A.  Gibbs  manager  of 
erection,  and  A.  Toohey  superintendent  of  erection. 

Detailed  description  of  the  erection  work  on  the  Ohio 
and  Kentucky  spans,  respectively,  will  be  given  in  sub- 
sequent articles. 

Panama  Canal  Forces  Still  Large 

Although  the  Panama  Canal  is  finished,  it  is  by  no 
means  a  fact  that  all  Governmental  activities  on  the 
Isthmus  have  ceased.  A  report  for  the  one  month  of 
August,  1917,  indicates  that  maintenance,  operation  and 
supplementary  construction  work  on  the  isthmus  engage 
a  great  number  of  men.  As  an  indication  of  what  the 
canal  is  doing,  in  that  month  172  ships  went  through 
the  canal,  a  tonnage  of  over  521,000,  and  57  ships  en- 
tered the  ports  of  the  isthmus  without  passing  through 
the  canal.  Over  5500  passengers  arrived  and  over  6200 
passengers  left  the  ports.  Oil  to  the  amount  of  77,000 
bbl.  was  issued  to  steamships  from  the  canal  tanks,  and 
70,000  tons  of  coal  were  landed  for  similar  purposes. 
Excavation  by  dredging  during  the  month  shows  that 
by  no  means  all  the  earth  on  the  canal  has  been  moved. 
In  August  379,517  cu.yd.  of  earth  were  moved  for 
r.'jaintenance  purposes,  293,766  for  construction  pur- 
poses, and  102,793  for  auxiliary  purposes,  making  a 
total  of  776,076  cu.yd.  handled  during  the  31  days.  In 
addition  to  this,  817,066  cu.yd.  were  handled  by  steam 
shovels.  A  statement  of  the  working  force  shows  that 
there  were  19,813  silver  employees  and  3461  gold  em- 
ployees, making  23,274  engaged  in  the  whole  isthmian 
work. 
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One  Labor-Shortage  Problem  Solved — Women 
in  Machine  Shops  a  Success 

Thousands  of  Women  Are  Doing  Efficient  Work  on  Machine  Tools  of  Many  Classes    Different  Management 
Methods  Are  Found  To  Be  Necessary— Piecework  Rates  Same  as  for  Men  but  Time  Rates  Somev  hat  Lower 


EXCELLENT  success  with  women  in  machine  shops 
was  reported  by  many  manufacturing  concerns  in  an 
extended  discussion  held  at  the  recent  annual  meeting 
of  the  American  Society  of  Mechanical  Engineers.  Some 
of  the  concrns  which  reported  their  experience  employ 
several  thousands  of  women  in  machine  operations  that 
heretofore  had  been  considered  exclusively  men's  work. 
Operation  of  grinders,  lathes,  drill  presses,  milling  ma- 
chines, punch  presses  for  parts  of  electrical  equipment, 
is  done  very  successfully  by  women. 

Careful  detailed  instruction  of  the  women  workers 
is  a  vital  essential.  Almost  equally  important  are: 
First,  proper  selection  of  the  employees  when  hiring 
them ;  and,  second,  proper  regard  for  various  psychologi- 
cal peculiarities  of  women  that  call  for  special  arrange- 
ment of  work  or  special  treatment. 

The  most  nearly  complete  account  of  eocperience, 
which,  however,  does  not  cover  the  psychological  factors 
and  such  questions  as  time  of  employment  and  rate  of 
pay  as  well  as  do  other  contributions,  was  presented  by 
John  W.  Upp,  of  the  General  Electric  Co.,  Schenectady, 
N.  Y.  Parts  of  his  paper  are  reproduced  in  the  follow- 
ing paragraphs: 

Women  in  the  General  Electric  Shops 

"We  have  found  women  under  proper  conditions  and 
with  proper  training  almost,  if  not  quite,  the  equal  of 
men.  We  have  baen  much  surprised  at  woman's  strength 
and  endurance  and  are  now  willing  and  ready  to  assign 
her  to  duties  which  were  until  recently  assumed  to  be 
entirely  beyond  her  ability.  She  is  remarkably  quick 
to  learn.  We  have  found,  however,  that  it  is  necessary 
to  recognize  some  fundamental  difficulties  if  women 
are  employed  in  these  unusual  occupations.  In  con- 
sidering her  ability  to  withstand  successfully  work  in 
the  factory,  it  should  be  remembered  that  she  is  not 
so  strongly  built  as  man,  that  she  is  not  so  tall,  that 
her  reach  is  not  so  great,  that  she  cannot  stand  so  long, 
that  she  is  unsuitable  for  lifting  and  carrying  of  heavy 
weights,  and  that  she  must  have  a  great  many  con- 
veniences that  men  do  not  require.  Stools  or  chairs 
are  provided  where  possible,  and  short  rest  periods  are 
found  advantageous  in  many  cases. 

"Careful  attention  must  be  given  to  the  character  of 
the  women  employed,  and  more  thorough  investigation 
must  be  made  of  their  references  than  in  the  case  of 
men,  for  the  employment  of  one  undesirable  woman  will 
frequently  destroy  the  usefulness  of  a  large  department. 
All  the  women  working  in  any  section  must  be  acceptable 
to  the  other  women,  or  resignations  with  or  withou' 
explanation  will  be  apt  to  take  place  rapidly. 

"We  also  found  early  in  our  experience  that  women 
between  the  ages  of  18  and  31  are  more  adaptable  and 
learn  more  quickly  than  those  who  are  younger  or  older. 
We  had  a  smaller  percentage  of  failures  when  our  women 
employees  came  from  the  industrial  walks  of  life,  that  is, 


from  families  in  which  the  husband,  brother  or  father 
was  a  mechanic.  The  women  then  understood  many 
of  the  machine  operations,  particularly  if  they  had  a 
sewing  machine  at  home  or  were  familiar  with  modern 
household  apparatus.  If  we  drew  our  prospective  em- 
ployees from  those  walks  in  life  where  the  men  of  the 
families  were  engaged  as  bookkeepers,  clerks  or  in  sim- 
ilar work,  the  women  had  to  receive  much  more  instruc- 
tion and  they  were  more  easily  discouraged. 

"It  has  been  necessary  to  supervise  and  inspect  more 
closely  the  work  turned  out  by  the  women  than  by  our 
regular  run  of  men  employees,  for  few  women  have 
any  conception  of  the  importance  of  dimensions,  or  any 
judgment  as  to  mechanical  strength  or  requirements. 
But  you  can  be  sure  that  once  a  woman  employee  is 
taught  how  to  use  a  gage  or  learns  what  constitutes 
satisfactory  work,  the  good  work  produced  in  the  after- 
noon will  be  exactly  the  same  as  that  produced  in  the 
morning.  The  judgment  which  is  frequently  so  disas- 
trous on  the  part  of  our  men  employees  will  not  enter 
into  the  work  of  the  woman  operative. 

"We  have  found  it  very  difficult  to  teach  women  the 
difference  between  a  dull  and  a  sharp  cutting  tool. 

"More  attention  must  be  paid  to  the  appearance  of 
the  manufacturing  departments  when  women  are  em- 
ployed, for  women  are  much  more  susceptible  to  sur- 
roundings than  men. 

"Machines  must  be  somewhat  more  carefully  safe- 
guarded if  women  are  to  operate  them  than  if  men 
were  doing  the  work.  In  general,  safety  for  women 
who  wear  proper  shop  clothes  is  provided  by  the  same 
safeguards  as  for  men,  except  that  with  wire  guards 
it  is  necessary  to  make  the  mesh  smaller  so  that  the 
hair  cannot  get  through,  and  to  place  the  guards  far- 
ther from  the  moving  parts. 

"In  all  classes  of  factory  operations  women  are  more 
attentive  to  their  work  than  men.  They  are  more 
prompt,  observe  factory  regulations  in  a  better  manner, 
and,  in  general,  are  neater  about  their  work,  but  we 
have  not  been  able  to  impress  them  with  the  importance 
of  being  on  hand  every  day.  Our  record  of  absences 
of  women  is,  as  a  rule,  about  20%  greater  than  among 
men. 

"It  would  appear,  from  our  experience  with  thousands 
of  women  who  have  worked  on  the  lighter  machine- 
shop  and  assembly  operations,  that  these  women  are 
always  looking  forward  to  the  time  when  they  can  leave 
their  industrial  occupations  and  take  care  of  a  home 
of  their  own,  and  I  do  not  believe  that  there  will  be 
any  difterent  condition  after  the  war  is  over." 

Psychological  Factors  Affecting  Women's  Work 

While  some  reference  to  a  few  of  the  psychological 

peculiarities  of  female  labor  was  made   by  Mr.   Upp, 

a  special  discussion  of  them  was  given  by  C.  B.  Lord, 

of  the  Wagner  Electric  Mfg.  Co.,  St.  Louis,  Mo.     As 
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brought  out  in  the  following  extracts,  two  notable  fea- 
tures of  his  attitude  are,  first,  extreme  insistence  on 
neatness  and  cleanliness,  and  second,  rejection  of  the 
idea  of  the  overall  type  of  uniform.    He  said : 

"Contentment  in  woman  is  not  induced  by  allowing 
her  too  great  liberty  of  action,  but  rather  in  laying 
down  strict  rules  for  her  guidance.  When  she  becomes 
habituated  to  these  rules  she  accepts  them  as  logical  limi- 
tations and  is  content,  provided  always  that  they  are 
just. 

"Dissatisfaction  with  surroundings  is  a  prolific  cause 
of  discontent.  The  same  building,  the  same  rough  bench 
and  the  same  work  result  in  mental  fatigue,  and  as  this 
is  cumulative  a  crisis  is  possible  at  any  time,  affecting 
maybe  the  individual  only,  perhaps  the  group  or  mass — 
trifles,  perhaps,  and  yet  irritation  has  caused  more 
murders  and  excited  more  revolutions  than  has  oppres- 
sion; and  so,  cheerfulness  is  an  important  factor. 

Temperament  of  Women  Helpful 

"The  temperament  of  women  makes  them  acutely  sen- 
sitive to  color,  neatness  and  cleanliness.  In  harmony 
with  this,  all  machines  that  are  operated  by  girls  are 
painted  with  a  white  oilproof  enamel,  not  as  a  fad,  but 
to  promote  cheerfulness.  Our  toilets  are  clean,  not  dis- 
infectedly,  but  soap-and-water  clean. 

"No  woman  who  is  clothes-conscious  is  efficient,  and 
any  woman  who  is  either  not  as  well  dressed  as  her 
neighbor,  or  is  better  dressed,  is  clothes-conscious. 
Therefore  the  obvious  answer  is  uniformity  of  apparel. 
We  have  found  the  remedy  by  furnishing  at  cost  an 
unfadeable  blue  chambray.  I  want  to  emphasize  the 
unfadeable,  for  it  is  this  that  makes  it  successful.  As 
the  waist  is  the  most  in  evidence  we  require  a  uniform 
waist  and  apron.  The  success  of  the  uniform  depends 
upon  an  absolute  enforcement  of  the  rule.  Having  in 
mind  that  they  may  want  to  go  shopping  on  Saturday 
afternoon,  we  make  it  optional  with  them  to  wear  uni- 
form waists  or  not  on  Saturday. 

"In  some  factories  girls  are  wearing  overalls,  and  I 
think  it  will  be  found  that  they,  or  the  ones  responsible 
for  this  decision,  were  rather  masculine.  The  type  lacks 
acute  sex-consciousness,  and  looks  a  man  straight  in  the 
eye,  but  unfortunately  also  has  the  masculine  moral  ag- 
gressiveness— or  I  might  say  a  lack  of  feminine  retire- 
ment— and  constitutes  the  dangerous  element  in  the 
shop. 

Matter  of  Fatigue  Considered 

"In  considering  comfort  and  contentment  we  must 
bear  in  mind  that  fatigue  can  be  caused  by  position, 
by  improper  form  or  height  of  seat,  improper  foot  rests 
or  lack  of  them,  awkward  fixtures,  placing  left-handed 
girls  on  right-handed  machines,  and  other  minor  causes. 
These  are  all  remedial  troubles,  but  they  cause  girls 
to  quit  and  foremen  to  discharge  them. 

"The  question  of  pay  is  a  perplexing  problem,  and 
one  which  must  be  settled  locally.  A  woman  is  net  as 
strong  as  a  man,  but  is  more  dexterous ;  she  has  not  the 
reasoning  power  of  a  ma^i,  but  has  a  quicker  mind. 
Where  either  of  these  attributes  adds  to  her  ability  she 
should  reap  the  advantage.  Where  piece  rates  are  set 
they  should  apply  equally  to  both  sexes,  but  when  I 


am  asked,  'Should  she  receive  equal  hourly  compensation 
with  a  man?'  I  must  answer  'No,'  but  she  should  re- 
ceive as  much  as  or  more  than  a  good-sized  boy." 

Work  of  High  Accuracy  Produced  After  Proper 
Training 

J,  M.  Bethel  reported  successful  surface  grinding 
and  also  some  very  difficult  highly  accurate  cylindrical 
grinding  done  by  women  in  the  Taft-Pierce  Mfg.  Co. 
factory.  Women  there  have  not  yet  been  put  on  screw- 
machine  work,  but  the  Worcester  Pressed  Steel  Co.  has 
been  "exceedingly  successful  in  using  girls  both  on 
screw-machine  work  and  on  press  work,"  according  to 
J.  W.  Higgins.    "Further,"  says  Mr.  Higgins: 

"We  are  advocating  now  the  forming  of  classes  in  our 
boys'  trade  school  and  girls'  trade  school  for  preliminary 
instruction  of  girls  who  have  not  worked  in  mills,  in  op- 
erations of  inspection,  gaging  and  assembling,  and  also 
to  familiarize  them  with  machine-shop  methods  and 
practice,  especially  with  a  view  to  their  protecting 
themselves  against  accident,  by  teaching  them  the  dan- 
gerous points  of  the  machines,  and  also  so  that  they 
may  conserve  their  strength  and  not  tire,  and  may  de- 
velop themselves  uniformly." 

The  Remington  Arms-Union  Metallic  Cartridge  Co., 
said  F.  E.  Blake,  is  employing  1300  girls  in  its  new  rifle 
plant,  which  was  organized  and  equipped  for  men  ex- 
clusively. The  women  do  milling,  drilling,  polishing, 
filing,  inspecting  and  "all  of  the  operations  in  the  shop 
which  do  not  require^  man's  strength.  In  all  those 
things  we  employ  women  to  the  very  best  advantage." 
The  company  employs  well  over  6000  women  in  all. 

"At  the  Ross  Rifle  Factory  in  Quebec,"  said  Mrs. 
H.  E.  Heustis,  "!:here  are  three  women  experts  in  rifling. 
They  set  their  own  machines,  grind  their  own  cutters 
and  give  an  output  in  quantity  and  quality  as  high  as 
expert  riflers.  They  are  the  first  women  on  the  conti- 
nent of  America  to  become  riflers."  In  that  factory 
machines  of  all  classes  are  being  operated  by  Avomen. 

Wage  and  Time  Schedules  Require  Careful  Study 

As  to  wages,  the  general  practice  appears  to  be  to 
pay  women  the  same  piece  rates  as  men.  E.  J.  Poole 
reported  the  use  of  a  system  that  has  been  used  suc- 
cessfully abroad,  paying  women  "two-thirds  of  the 
wages  of  the  men  who  are  on  that  particular  job.  When 
they  become  proficient  they  get  the  full  wages  of  the 
men.  If  it  is  piecework  they  get  the  same  piecework 
rate  that  the  man  gets." 

The  time  schedules  are  arranged  in  various  interest- 
ing ways.  At  one  plant,  it  was  reported,  the  women 
work  nine  hours,  while  the  standard  for  the  men  is 
ten  hours.  In  some  plants  the  starting  time  and  quit- 
ting time  are  so  set  that  the  m^en  and  women  do  not 
arrive  or  leave  together.  The  most  individual  system  is 
in  use  at  the  Canadian  Fairbanks-Morse  Co.,  Ltd.,  Tor 
ronto,   as   reported  by  P.   C.   Brooks: 

"In  order  to  get  continuous  and  sustained  effort  from 
the  women,  we  arranged  our  work  on  a  6-hr.  continuous 
basis,  which  is  as  long  a  period  of  time  as  anyone  can 
work  without  stopping  to  eat  or  rest.  There  was  no 
intermission  between  shifts  and  there  was  no  general 
change  of  shifts  at  any  hour.  Each  machine  had  its 
operating  hours  designated  on  the  sign  over  the  machine. 
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and  the  four  women  employees  who  worked  durinj?  the 
24  hours  knew  at  what  time  they  were  to  report  to 
keep  each  machine  going.  This  scheme  was  coupled  with 
an  arrangement  at  the  time  office  for  a  reserve  force  of 
women,  so  that  the  machines  were  kept  in  operation  at 
all  times  seven  days  a  week. 

"We  gained  a  large  advantage  by  not  having  the  usual 
loss  of  time  in  a  general  change  of  shifts  at  a  given 
hour.  We  had  women  coming  in  and  going  out  every 
hjour    in   the   twenty-four.      We   employed   about    1500 


under  these  conditions.  Over  a  certain  period  the 
number  of  women  who  were  discharged  or  quit  was 
just  one-half  the  percentage  of  men  who  left  our  ser- 
vice under  similar  conditions. 

"Our  experience  proved  to  us  that  we  obtained  50\ 
more  general  intelligence  from  women,  more  punctuality 
and  loyalty,  more  consistent  effort  and  less  trifling; 
and  as  to  quantity  and  quality  of  workmanship,  after 
some  experience  and  under  the  same  conditions  they 
were  fully  equal  to  men  in  every  respect." 


Rattler  Test  Called  Unfair  to  Shallow  Paving  Brick 

Experience,  Says  William  C.  Perkins,  Indicates  Need  of  Allowance  To  Correct  Losses  on 
Samples  of  Varying  Depth  to  Common  Basis — Large  Spheres  Too  Severe 


SINCE  the  use  of  monolithic  and  cement-sand  bed  con- 
struction has  resulted  in  a  demand  from  engineers 
for  a  brick  3  in.  in  depth  but  of  the  same  surface  meas- 
urement as  the  standard  brick,  the  problem  has  arisen  as 
to  what  allowance  or  differential  shall  be  given  this 
shallower  brick  when  it  is  subjected  to  the  rattler  test, 
according  to  William  C.  Perkins,  chief  engineer,  the 
Dunn  Wire-Cut  Lug  Brick  Co.,  in  a  paper  presented 
before  the  recent  meeting  of  the  American  Association 
for  the  Advancement  of  Science.  Mr.  Perkins  said  that 
the  specifications  for  the  rattler  test  distinctly  state  that 
some  allowance  must  be  given  when  bricks  of  other  di- 
mension than  the  standard  are  tested.  Several  authori- 
ties have  given  an  arbitrary  allowance;  others  have 
tested  12  and  13  bricks,  but  as  yet  no  standard  allow- 
ance has  been  determined.  The  practical  testing  of  3-in. 
brick  gives  no  authentic  data.  Some  3-in.  bricks  have 
tested  as  well  as  the  4-in.  brick  of  the  same  make  and 
others  have  run  poorer.  There  is  no  doubt  that  the 
liability  of  a  3-in.  brick  breaking  in  the  rattler  is  greater 
than  that  of  the  4-in.  brick,  and  when  this  happens  of 
course  there  are  more  edges  under  abrasion. 

In  the  testing  of  brick  in  the  rattler  the  two  essen- 
tials in  weighting  the  result  of  the  test  are  the  weight 
of  the  brick  and  the  number  of  lineal  inches  of  edges 
which  are  under  abrasion — since  the  loss  in  the  rattler 
is  mainly  due  to  the  edges  being  worn  or  broken  off. 
This  loss  varies  with  the  form  of  the  edges  and  corners 
of  the  brick.  If  a  brick  has  square  edges  it  will  lose 
more  in  the  rattler  than  one  having  rounded  edges.  This 
is  especially  true  during  the  first  600  revolutions.  Some 
paving  engineers  recognize  this  and  allow  a  differential 
of  from  1  to  2  per  cent,  in  testing  a  standard  wire-cut 
lug  brick. 

A  standard  4-in.  brick  has  64  lin.in.  of  edges,  while 
a  standard  3-in.  brick  has  60  lin.in.  of  edge,  or  61  per 
cent.  less.  Upon  an  examination  of  the  bats  of  3-in.  and 
4-in.  brick  after  they  have  been  rattled  the  center  one 
inch  of  the  4-in.  bat  shows  very  little  loss  except  at  the 
edges.  In  other  words,  the  bats  show  that  the  3-in.  and 
4-in.  brick  will  lose  very  nearly  the  same  weight  of 
material — the  3-in.  brick  possibly  losing  61  per  cent,  less 
material  on  account  of  the  abrasion  on  the  edges  of  the 
middle  inch  of  the  4-in.  brick.  Therefore,  in  comparing 
the  two  bricks  we  will  not  consider  the  square  inches  of 
surface  under  abrasion. 


The  two  determining  factors  in  the  rattler  test  are 
undoubtedly  the  weight  of  the  brick  and  the  number  of 
lineal  inches  under  abrasion. 

Let  us  assume  that  the  specifications  call  for  a  22 
per  cent,  loss  for  a  4-in.  brick.  Then  our  factors  are 
(1)  ten  4-in.  bricks,  weighing  100  lb.  and  having  640 
lin.in.  of  edges;  (2)  ten  3-in.  bricks  weighing  75  lb.  and 
having  600  lin.in.  of  edges. 

By  compound  proportion,  remembering  that  the 
heavier  the  brick  the  better  the  test,  and  the  more  lineal 
inches  of  edges  the  poorer  the  test,  we  have : 


75  :    100 
640  :   600 


:    22  :   X 


Solving  this  we  find  X  equals  27J  per  cent.,  which 
would  be  the  theoretical  permissible  loss  of  a  3-in.  brick 
under  a  22  per  cent,  specification  for  a  4-in.  brick. 

This  can  be  checked  by  putting  in  the  rattler  100  lb. 
of  3-in.  bricks  and  eliminating  the  weight  factor,  thus: 
(1)  Ten  4-in.  bricks  weighing  100  lb.  and  having  640 
lin.ft.  of  edges;  (2)  13.^  three-inch  bricks  weighing  100 
lb.  and  having  800  lin.in.  of  edges.  The  proportion- 
would  then  be: 

640  :   800  :   :   22  :  X 

Solving  for  X  we  find  27J  per  cent,  the  same  as  in 
the  first  proportion. 

The  City  of  Baltimore  has  used  a  considerable  number 
of  3Wn.  brick.  A  report  made  by  Frank  A.  Duncan, 
principal  assistant  engineer  to  Maj.  R.  Keith  Compton, 
chairman  of  the  Paving.  Commission,  contained  the  fol- 
lowing statement: 

"I  beg  to  submit  herewith  my  investigation  as  to  the 
allowance  that  should  be  made  in  testing  the  paving 
bricks  3  in.  in  depth.     .  .    In  order  to  determine  this 

I  took  a  standard brick,  which  is  Sh  in.  wide,  4 

in.  deep  and  8]  in.  long,  getting  its  cubical  contents  and 
its  weight,  and  then  selecting  a  tested brick,  show- 
ing a  uniform  loss,  and  which  I  found  to  be  18<^c.  My 
idea  was  to  determine  the  loss  of  the  1  in.  in  depth, 
which  is  eliminated  when  we  test  a  3-in.  brick.  This  1-in. 
strip  nijst  be  considered  as  coming  out  of  the  center  of 
the  4-in.  brick.  This  is  so  because  the  w^earing  on  the 
corners  and  edges  are  similar  in  a  4-in.  and  3-in.  brick. 
I  found  that  the  loss  of  the  1-in.  strip  when  tested  in  the 
4-in.  brick  was  7.3  per  cent,  of  its  ovra  volume.  The 
total  brick  is  represented  as  100  per  cent,  and  the  1-in. 
strip  as  25  per  cent,  of  the  total  volume  of  the  brick. 
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Therefore,  a  loss  of  7.3  per  cent,  on  25  per  cent,  of  the 
brick  is  equal  to  a  proportionate  loss  of  1.8  per  cent,  on 
100  per  cent,  or  the  brick  itself;  and  the  total  loss  on 
the  brick  being  18  per  cent.,  1.8  per  cent,  would  be  10 
per  cent,  of  the  total  loss.  In  other  words  the  1-in.  strip 
would  lose  10  per  cent,  of  the  total  loss  of  the  whole 
brick." 

This  investigation  considers  the  surface  abrasion  on 
the  middle  inch  as  well  as  the  abrasion  of  the  edges, 
and  Mr.  Duncan  states  in  this  instance  it  was  10  per 
cent,  of  the  total  loss.  This  is  an  inviting  field  for  fur- 
ther investigation. 

Let  us  assume  that  ten  4-in.  brick,  weighing  100  lb., 
lose  22  lb.  when  rattled.  Now,  if  the  middle  inch  loses 
10  per  cent,  of  the  total  loss,  then  theoretically  ten  3-in. 
bricks  should  lose  19.8  lb.,  but  as  these  brick  only  weigh 
75  lb.,  this  would  mean  a  26.4  per  cent,  loss,  although 
in  reality  they  lost  less  weight  of  material  than  did  the 
ten  4-in.  brick.  It  is,  therefore,  offered  for  the  consid- 
eration of  engineers  that  instead  of  specifying  in  "per 
cent,  of  loss"  that  they  specify  the  maximum  "loss  in 
pounds"  which  ten  bricks  shall  suffer  in  the  rattler. 
This  would  eliminate  the  element  of  weight,  and  the  rat- 
tler test  as  written  in  the  specifications  would  apply  to 
all  depths  of  standard  brick,  no  matter  whether  the 
bricks  are  5  in.,  4  in.  or  3  in.  in  depth. 

Are  the  Large  Spheres  Warranted? 

Some  engineers  believe  that  the  use  of  large  spheres, 
weighing  72  lb.  each  and  heavier  than  the  average 
weight  of  the  individual  3-in.  brick,  is  prejudicial  in  the 
rattler,  as  results  may  be  obtained  which  are  accidental. 
For  instance,  if  a  brick  becomes  bridged  in  the  rattler 
and  is  struck  in  the  center  with  a  large  shot,  it  is  likely 
to  break  even  though  it  may  have  no  structural  weak- 
ness. Every  broken  brick  means  more  edges  under  abra- 
sion and  causes  a  variation  in  the  results.  A  more  uni- 
form test  might  result  if  we  replaced  the  large  spheres 
by  75  lb.  of  the  small  spheres — thus  using  the  same 
weight  of  charge  but  having  all  small  spheres. 

In  April,  1916,  the  Bureau  of  Tests  of  the  State  High- 
way Department  of  New  York  made  a  series  of  tests  on 
wire-cut  lug  brick  using  (1)  the  standard  charge,  (2) 
300  lb.  of  small  shot  only,  (3)  the  large  shot  only.  In 
these  tests  the  bricks  were  weighed  at  the  end  of  every 
100  revolutions,  the  percentage  loss  determined,  and  the 
results  plotted.  The  curve  representing  the  percentage 
loss  due  to  the  charge  of  small  shot  is  much  more  uni- 
form than  the  curves  when  the  other  charges  were  em- 
ployed. 

At  the  present  time  the  Paving  Commission  of  the  City 
of  Baltimore  in  testing  3-in.  bricks  use  10  bricks,  replace 
the  weight  of  the  large  spheres  by  small  ones  and  allow 
an  additional  loss  of  1 J  per  cent,  to  their  standard  loss  of 
22  per  cent,  for  4-in.  brick. 

While  it  has  been  suggested  that  in  testing  3-in.  brick 
the  large  spheres  be  reduced  in  size  so  as  to  be  able  to 
obtain  a  uniform  comparison  of  the  tests  between  3-in. 
and  4-in.  brick,  personally  I  believe  that  if  the  large 
spheres  are  discarded  and  only  a  charge  of  300  lb.  of 
small  spheres  is  used,  a  moie  uniform  test  of  the  brick 
v/ill  be  obtained.  But  there  is  no  doubt  that  a  differen- 
tial must  be  allowed  a  3-in.  brick  over  the  permissible 
loss  for  a  4-in.  brick.    How  much  to  allow  is  the  question. 


Theory  indicates  a  certain  allowance.  Practical  tests 
show  a  variation.  Some  advise  the  elimination  of  the 
large  shot  and  a  calculated  allowance.  From  present 
data  why  may  we  not  specify  the  permissible  maximum 
loss  in  weight  of  abrased  m.aterial,  or  compromise,  per- 
haps, on  a  differential  of  4  per  cent,  above  the  specified 
per  cent,  loss  of  a  4-in.  brick? 


Long-Span  Precast  Gypsum  Roof  Tile 

SOME  extra-length  gypsum  roof  tile  has  been  made 
by  the  Austin  Co.,  of  Cleveland,  for  the  automobile 
factory  which  it  erected  for  the  Nordyke  &  Marmon 
Co.  at  Indianapolis,  and  on  part  of  a  munitions  plant 
for  the  New  York  Air  Brake  Co.  at  Watertown,  N.  Y. 
These  tile  are  distinctive  mainly  on  account  of  their 


PRECAST  GYPSUM  ROOF  TILE  ARE  10  FEET  LONG 

length.  Shorter  tile  of  the  same  type  have  been  used  in 
a  number  of  buildings,  but  so  far  as  the  records  show 
this  is  the  longest  precast  gypsum  tile  used  for  this 
purpose.  Each  one  of  the  tile  is  10  ft.  long,  and  is  laid 
between  purlins  spaced  at  a  distance  center  to  center. 
The  tiles  are  in  T-beam  section,  reinforced  in  stem  and 
flange,  and  provided  with  transverse  ribs  at  the  end. 


Progress  on  the  Hetch  Hetchy  Development 

The  59  miles  of  railroad  grade  in  Hetch  Hetchy  Valley 
is  virtually  completed  and  has  track  laid  upon  it,  so  that, 
including  the  nine  miles  of  grade  previously  constructed, 
the  city  now  has  a  68-mile  line  in  operation,  according 
to  a  recent  report  of  M.  M.  O'Shaughnessy,  city  engi- 
neer of  San  Francisco.  About  13  miles  of  the  lower 
end  of  the  line  is  ball:  3ted  with  gravel,  leaving  about  55 
miles  still  requiring  ballast.  A  telephone  line  has  been 
built  along  the  line  of  the  railway,  and  water  tanks  and 
other  accessories  for  operation  of  the  line  are  also  pro- 
vided. Two  locomotives  and  a  number  of  gasoline  cars 
are  now  operated  over  the  line,  in  connection  with  the 
work  of  finishing  up  the  details  of  the  railway  project. 

Four  thousand  feet  of  concrete  lining  for  the  power 
canal  aqueduct  at  Early  intake  have  been  completed, 
leaving  about  3000  ft.  yet  to  be  done.  Waterwheels  and 
generators  are  installed  in  the  power  house  at  Early 
intake,  so  that  with  the  completion  of  the  aqueduct  and 
the  connecting  pipe  the  city's  power  plan  for  construction 
purposes  will  be  available.  This  will  amount  to  4000  hp., 
installed  in  three  units.  Some  work  has  been  done  in 
extending  the  openings  on  the  main  aqueduct  from 
Early  intake  to  Priest,  19  miles.  The  power  pole  line 
is  being  built  along  this  route,  so  that  by  the  time  the 
canal  is  completed  it  is  hoped  it  will  be  possible  to  dis- 
tribute power  along  the  line  for  construction  purposes. 
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Traveling  Towers  Place  92,000  Yards  of  Concrete 


Stationzry  Measuring  Pknts  on  Large  Steel  Mill  Work  Cut  Labor  Costs 
of  Heavy  Yardage  Worked  in  with  Footing  Construction 


Handling 


COMBINING  the  operating  economy  of  movable 
spouting  plants  vv^ith  that  of  well-arranged  sta- 
tionary measuring  plants,  the  contractor  for  the  Trum- 
bull Steel  Co.'s  mill  extensions  at  Warren,  Ohio,  placed 
65,000  jd.  of  concrete  betv^^een  Mar.  6  last  and  Oct.  15, 
vi^ith  a  considerable  economy  of  labor.  The  traveling 
plants  were  used  to  complete  one  group  of  foundations, 
and  were  moved  to  place  the  second  group  while  the 
steel  was  being  erected  and  the  fill  placed  at  the  first. 
After  the  second  group  was  begun  an  extension  to 
the  openhearth  furnace  building  in  the  first  was  decided 


of  the  center  of  this  group,  just  at  the  northeast  comer 
of  the  open-hearth  building.  Both  traveling  towers 
were  transferred  without  dismantling  to  a  new  track 
along  the  west  side  of  the  blooming-mill  group. 

After  this  plant  was  all  in  operation  at  the  second 
location,  it  was  decided  to  extend  the  open-hearth  build- 
ing by  adding  about  CO  per  cent,  to  the  north  end.  It 
was  found  to  be  more  economical  to  set  up  a  new  plant 
than  to  attempt  to  use  the  ones  engaged  on  the  blooming 
mills  and  soaking  pits.  Accordingly  a  stationary  mixing 
plant  and  tower  were  set  up  just  south  of  the  second 


MEASURING  PLANT  AT  RIGHT  AND  TRAVELING  TOWERS  AT  LEFT  ARE  SHOWN  OPERATING  IN  SECOND  LOCATION 


on,  necessitating  the  use  of  a  stationary  concrete  spout- 
ing plant.  About  92,000  yd,  of  concrete,  12,500  tons  of 
steel  and  800,000  yd.  of  fill  are  required,  and  the  new 
plant  is  already  in  partial  use  nine  months  after  start- 
ing work;  yet  so  efl!iciently  was  the  labor  handled  that 
the  total  force  has  not  risen  above  1000  men,  and  the 
excavation  and  concrete  work  have  been  accomplished 
with  a  force  varj^ing  from  150  to  325  men. 

The  chief  buildings  to  be  constructed  include,  from 
west  to  east,  a  stock  house,  a  producer  gas  plant  with  a 
filtration  plant  at  its  south  end,  a  row  of  opsnhearth 
furnaces,  and  the  blooming-mill  building,  which  is  the 
largest  of  the  group  and  in  the  footings  for  which  is  a 
third  or  more  of  the  concrete  yardage.  All  the  build- 
ings extend  with  their  long  axis  north  and  south,  and 
the  track  system  for  the  traveling  towers  and  for  the 
distribution  of  material  consequently  took  the- same  di- 
rection. 

A  start  was  made  with  one  tower  on  a  track  between 
the  stock  house  and  the  producer  gas  plant,  and  the 
second  tower  on  a  track  just  west  of  the  open-hearth 
building.  Both  were  supplied  with  materials  by  a 
measuring  plant  at  the  base  of  a  Y  south  of  the  pro- 
ducer gas  plant  and  almost  in  line  with  it.  This  work 
finished,  the  measuring  plant  was  moved  over  to  a  point 
south  of  the  blooming-mill  group  and  in  line  with  its 
long  axis.    A  second  measuring  plant  was  erected  west 


measuring  plant,  and  used,  with  a  distributing  tower  in 
the  center  of  the  footing  area,  to  concrete  the  exten- 
sion. 

The  site  is  in  a  bend  of  the  Mahoning  River,  which 
runs  to  the  east  of  the  now  plant,  separating  it  from  the 
old.  The  river  doubles  back  to  the  north,  however,  and 
this  entire  loop  is  to  be  cut  off  by  constructing  a  new 
channel  from  a  point  below  the  pump  house  to  the  north 
of  the  new  plant  across  the  I -mile  neck  of  land  to  the 
other  side  of  the  bend.  Thi?  will  throw  the  two  portions 
of  the  Trumbull  Co.'s  plant  together.  In  addition  to  the 
river,  an  old  canal  runs  along  the  west  side  of  the  plant. 
This  canal,  which  has  not  been  used  for  years,  is  cut 
into  many  sections  by  fills  for  highways,  railroads  and 
other  purposes.  The  section  next  the  plant  is  such  a 
pond  and  was  used  at  first  by  the  contractor  as  a 
source  of  water.  It  developed,  however,  that  it  was 
not  fed  by  any  considerable  springs,  and  the  section 
was  pumped  dry  early  in  the  summer,  making  it 
necessary  to  establish  a  new  pumping  station  on  the 
Mahoning  River.  As  shown  in  the  photographs,  the 
land  between  the  canal  and  the  river  is  low  and  wet 
and  subject  to  the  flood  waters  of  the  Mahoning  River, 
on  account  of  which  it  was  decided  to  raise  the  entire 
site  by  filling  with  granulated  slag.  This  work  was 
undertaken  by  the  steel  company,  which  obtained  the 
slag  from  adjacent  mills  and  which  has  employed  a 
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force  of  about  500  men  in  bringing  this  in  by  rail, 
dun:ping  it  and  distributing  it.  At  some  places  25  ft. 
of  fill  is  required,  as  is  shown  by  the  htight  of  tho 
concrete  piers  under  the  buildings  in  the  photographs. 
The  concrete  towers  worked  on  the  original  groujic 
surface  before  the  fill  was  placed. 

In    spite   of   the    fact    that   the    original    ground    at 
the  site  was  low  and  wet,  it  consisted  of  clay  which 
furnished  good  footings  everywhere  except  at  the  ex- 
tension for  the  openhearth  plant,  where  700  thirty-foot 
Raymond  concrete  piles  were  driven  in  two  weeks.    The 
excavation  for  the  footings  was  made  with  locomotive 
cranes,  that  for  the  openhearth  and  soaking  pits  not 
requiring  sheeting.     Some  of  the  excavations,  as  under 
the   blooming   mills,   were   quite   large.      About    80,000 
yd.  were  taken  out  altogether,  and   incorporated  with 
the  slag  fill.     Most  of  the  slag  fill  was  made  by  rail- 
road methods,  dumping  from  cars  and  raising  tracks. 
At  some  points  it  was  possible  to  unload  the  cars  with 
a  grab-bucket  handled  by  a  locomotive  crane,  and  fill  in 
around    the     footings.       The 
openhearth     plant,     however, 
was  too  wide  for  this,  and  con- 
sequently the  approach  trestle 
of   concrete   and   steel   which 
leads  up  to  it  was  concreted 
and  used  to  bring  in  slag  after 
the  footings   of  the  building 
had  been  finished.     Two  loco- 
motive cranes,  one  of  the  steel 
company's  and  one  belonging 
to  the  contractor,  were  used 
on  the  excavation  on  fill  work. 

The   measuring    plants    re- 
ferred   to    as    supplying    dry 
batches     for     the     traveling 
mixer  plants  have  been  oper- 
ated with  extraordinary  accu- 
racy.   When  65,143  yd.  of  con- 
crete, form  measurement,  had  been  placed,  the  tally  of 
the  batches  kept  at  these  measuring  plants  indicated  a 
total  yardage  of  65,339,  about   ^  of   1%    out  of  the 
way. 

These  plants  are  like  a  well-arranged  gravity  charg- 
ing plant,  except  that  the  batches  are  dumped  into 
cars  instead  of  being  dumped  into  the  drum  of  a  mixer. 
Sand  and  gravel  are  received  in  hopper-bottom  cars, 
which  are  dumped  through  a  trestle  at  each  measuring 
plant.  The  track  to  these  trestles  at  each  location  could 
be  arranged  so  that  cars  could  be  dropped  down  by 
gravity,  the  loads  from  the  tail  track  kicking  the  emp- 
ties off  the  trestle.  The  tail  track  in  each  case  holds 
Mi;)it  cars,  while  the  capacity  of  the  measuring  plant 
•  about  16  cars  a  day.  This  made  it  possible  to  run 
vith  two  shifts  a  day.  From  the  stock  pile  unde»-  the 
.restle  the  material  is  handled  by  a  "whirler"  with  a, 
'  rab-bucket  to  the  large  bins  over  the  hoppers.  There 
•I-?,  two  sets  of  these  hoppers,  discharge  and  measur- 
=  :i":,  one  above  the  other,  for  both  sand  and  gravel. 
The  measuring  hoppers  are  below ;  one  of  them  is  drawn 
full  of  sand  and  one  full  of  gravel  by  means  of  levers 
which  open  the  discharge  hopper  gates.  Both  of  these 
are  discharged  simultaneously  into  the  dump  car,  where 
the  cement  is  added.     While  this  batch  is  being  dis- 


ONE   MAN    H.ANDLED   ALL   OPERATING   LEVERS   FOR    CHARGING   CARS  WITP 

MEASURED    BATCHES 

charged  into  the  car  on  the  narrow-gage  track  bene?th 
the  bins  the  upper  discharge  hoppers  are  again  bein-; 
loaded.  The  levers  are  all  within  reach  of  one  man. 
who  is  easily  able  to  measure  the  materials  and  load 
the  cars. 

The  cement  is  handled  from  the  box  cars  on  a  track 
at  the  opposite  side  of  the  plant  from  the  gravel  storage, 
by  a  small  belt  conveyor  swung  through  the  door  of 
the  car.  The  cement  handling  requires  almost  as  much 
labor  as  is  used  in  operating  all  the  rest  of  the  plant, 
two  men  being  required  in  the  box  cars,  two  receiving 
and  two  opening  and  dumping  sacks  into  the  dump  cars 
and  taking  care  of  the  empty  sacks.  Besides  the  seven 
men  already  mentioned  and  the  foreman  of  each  meas- 
uring plant,  there  are  a  hoisting  engineer  and  fireman 
on  the  "whirler,"  two  men  on  the  receiving  trestle 
shifting  anJ  dumping  cars,  and  one  switchman  on  the 
narrow-gage  track  helping  to  switch  the  industrial 
trains.  These  pass  at  the  measuring  plant,  at  the 
traveling  mixing  plants  and  on  very  long  hauls  at  an 
intermediate  siding. 

On  long  hauls  a  train  consists  of  a  Plymouth  gasoline 
locomotive  and  six  1-yd.  dump  cars,  two  trains  being 
run  for  a  single  tower  and  the  crew  of  each  consist- 
ing of  an  engineer  and  switchman.     This   equipment 
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is  sufficient  to  provide  a  continuous  supply  of  batches 
to  the  mixing  plant  on  a  1500-ft.  haul.  When  the 
haul  is  shorter  a  reduction  is  made  by  cutting  off  one 
to  three  cars  from  each  train  rather  than  by  attempting 
operation  with  one  train.  This  is  done  because  it  re- 
sults in  a  steadier  supply  to  the  mixing  plants,  and 
because  a  better  organization  can  be  kept  up  than  if 
one  of  the  train  crews  were  laid  off  every  time  the 
haul  shortened  a  little. 

Each   of    these    measuring   plants    and    each    set    of 
trains  is  able  to  supply  50  to  60  one-yard  batches  an 


ROOF  TRUSSES  ARE  SET  WHOLE 

hour,  which  is  well  up  to  the  capacity  of  the  mixing 
plants.  However,  the  average  output  is,  of  course, 
limited  to  less  than  this  by  working  conditions.  It 
has  been  found  possible  to  keep  on  hand  in  bins,  and 
on  the  ground  within  reach  of  the  whirler  at  each 
plant,  100  cars  of  sand  and  200  cars  of  gravel,  while 
the  cement  house  at  each  measuring  plant  contains  a 
reserve  of  12  cars.  This  stock,  representing  about  a 
week's  run,  has  been  necessary  on  account  of  the  rail- 
way situation,  the  concrete  materials  arriving  by  rail 
from  Pittsburgh. 

The  traveling  mixer  plants,  equipped  with  1-yd. 
mixers,  are  like  those  used  by  the  same  contractor  on 
the  work  of  the  Bethlehem  Steel  Co.  at  Sparrow's  Point, 
Md.,  described  in  Engineering  N eivs-Record  of  May  24, 
p.  385.  The  mixers  used  are  side  loaders,  and  the 
charging  skips  are  let  down  into  shallow  pits  built 
alongside  the  track  so  that  the  side-dump  cars  can  turn 
over  into  them.  Each  of  tha  plants  in  use  at  Warren 
has  an  80-ft.  wood  tower.  There  is  a  foreman  for  each 
plant,  an  engineer  on  the  hoist  and  another  on  the 
mixer.  There  are  also  a  fireman  and  a  man  aloft  at 
the  hopper  on  the  tower,  while  two  men  dump  the  cars 


into  the  loading  skip.  Only  a  small  crew  of  four  or 
five  men  is  required  in  the  forms.  Thus  the  maximum 
force  on  concrete  work  number  but  two  foremen  and 
29  men  for  each  plant,  or  a  total  of  62  men  for  both, 
with  which  all  of  the  materials  have  been  handled, 
transported,  mixed  and  placed  for  the  bulk  of  the  65,000 
yd.  of  concrete  placed  up  to  October. 

In  working  on  the  large  reinforced-concrete  mats 
required  under  the  soaking  pits,  the  soaking  pit  pro- 
ducers and  the  openhearth  extension,  these  plants  were 
able  to  reach  a  capacity  per  tower  of  350  to  400  yd. 
in  10  hours,  but  in  pouring  pier  forms,  some  of  which 
were  30  ft.  high,  progress  was  limited  by  the  strength 
of  the  forms  to  a  much  smaller  yardage.  A  1:3:5 
concrete  has  been  used  throughout. 

In  addition  to  the  two  traveling  plants  which  have 
handled  the  bulk  of  the  work  so  far,  the  stationary 
plant  referred  to,  which  has  been  erected  for  completing 
the  openhearth  building  foundations,  also  contains  a 
1-yd.  mixer,  over  which  are  charging  bins  supplied  with 
materials  by  a  "whirler"  at  the  location  of  the  third 
measuring  plant  shown  on  the  plan.  The  same  track- 
age and  unloading  trestle  were  used  for  the  stationary 
plant  as  for  the  adjoining  measuring  plant.  A  100-ft. 
steel  tower  was  erected  to  take  care  of  all  work  in 
the  extension,  the  farther  side  of  which  is  being  con- 
creted with  the  aid  of  a  69-ft.  wood  tower  put  up  at 
tne  center  of  the  building  and  equipped  with  a  dis- 
tributing hopper  and  chutes.  There  is  also  in  use  at 
the  work  a  mixing  plant  with  a  A-yd.  machine  and  a 
20-ft.  tower  mounted  on  a  gondola  car  and  supplied 
with  materials  by  wheelbarrows  from  cars  coupled  in 


TRACK  PLANT  FOR  SMALL  WORK;  SEWER  IX 
FOREGROUND 

a  train.  This  track  plant  has  been  used  for  odd  jobs, 
the  largest  of  which  was  a  small  filter  plant  at  the 
south  end  of  the  producer  gas  plant,  which  required 
1100  yd.  of  concrete,  and  which  was  decided  on  after 
the  large  traveling  plants  had  been  moved. 

Virtually  all  of  the  concrete  work  required  is  for 
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the  group  of  buildings  outlined  above.  The  work  also 
includes  a  good  deal  of  standard  building  construction. 
Little  concrete  work  was  required  for  these  structures, 
however,  the  main  pumping  plant  near  the  river  be- 
ing typical.  This  is  a  steel-frame  brick- walled  build- 
ing, the  foundation  excavation  for  which  was  made  in 
a  wood-sheeted  cofferdam.  The  concrete  required  was 
mixed  at  a  plant  erected  at  the  site.  There  are  also 
two  large  arch  concrete  sewers  located  one  on  each  side 
of  the  open-hearth  plant  and  extending  north  from  the 
new  plant  to  the  river.  They  were  built  in  100-ft.  sec- 
tions with  traveling  steel  inside  forms  designed  and 
constructed  by  the  contractor. 

Following  the  footing  work  the  steel  erection  was 
promptly  started.  It  is  estimated  that  about  12,500 
tons  of  structural  steel  will  be  required  for  the  main 
group  of  buildings.  The  erection  work  is  being  han- 
dled with  locomotive  cranes,  two  with  long  booms  being 
used  to  put  up  the  steel,  and  two  ordinary  cranes  to 
handle  it  at  the  receiving  tracks.     The  practice  is  to 


rivet  together  on  the  ground  trusses  and  similar  mem- 
bers until  the  assembly  to  be  set  reaches  the  capacity 
of  the  cranes.  In  this  way  most  of  the  roof  trusses 
have  been  put  together  complete  and  raised  to  place 
between  the  two  cranes.  The  use  of  this  method  has 
eliminated  a  great  deal  of  time-consuming  handling  of 
smaller  pieces  to  lofty  locations  with  the  cranes. 

The  entire  extension  for  the  Trumbull  Steel  Co.  was 
designed  by  the  Alex.  Laughlin  Co.,  which  is  super- 
vising its  construction.  All  of  the  concrete  and  founda- 
tion work  and  the  channel  change  of  the  Mahoning 
River  are  being  done  by  the  Dravo  Contracting  Co., 
for  which  Harry  Shaeffer  is  superintendent  and  William 
H.  Fowler  assistant  superintendent.  The  structural 
steel  was  designed  and  is  being  erected  by  the  Riter- 
Conley  Manufacturing  Co.,  for  which  W.  P.  Boggs  is  in 
charge  at  the  work.  As  mentioned,  the  general  slag 
fill  required  is  being  placed  by  the  Trumbull  Steel  Co., 
with  the  exception  of  the  fill  for  the  foundations  proper, 
which  is  placed  by  the  Dravo  Contracting  Company. 


Condition  of  Road  Surface  Outweighs  Type  of  Bitumen 

Other  Details  Secondary  in  Importance — Surface  Tension  Suggested  as  a  Measure 
of  Value — Alternate  Freezing  and  Thawing  Worst  Enemy 


ABOUT  ten  years  ago  the  dual  problem  of  dust  pre- 
vention and  road  preservation — to  borrow  the  com- 
monly used  terms — first  assumed  importance.  A  large 
mileage  of  hard-surfaced  roads  which  had  been  built  and 
maintained  according  to  varying  ideas  and  methods, 
was  threatened  with  destruction;  and  a  variety  of 
bituminous  products,  differing  widely  in  origin,  consist- 
ency and  behavior — many  of  which  have  now  disap- 
peared entirely  from  the  market — was  applied  in  the 
efforts  to  preserve  them.  Prior  to  that  time  a  good 
macadam  road  had  been  defined  as  one  having  a  smooth, 
hard  surface,  furnishing  a  water-tight  roof  for  the 
earth  subgrade  beneath  and  acting  as  a  "more  or  less 
rigid  stratum  to  distribute  the  concentrated  pressure  of 
wheel  loads" — in  other  words,  a  foundation  and  wearing 
surface  in  one.  In  this  description,  however,  were  in- 
cluded many  roads  which  were  in  no  wise  suited  to  carrj' 
successfully  a  bituminous  surface  treatment,  according 
to  Julius  Adler,  engineer  of  tests,  from  whose  paper 
before  the  American  Association  for  the  Advancement 
of  Science  the  following  matter  has  been  taken. 

The  present  day  macadam,  road  in  addition  must  pre- 
sent a  suitable  surface  for  the  application  of  a  liquid 
bituminous  material.  For  the  latter  purpose  there  is 
fairly  general  agreement  as  to  the  necessity  for  a  clean 
mosaic  surface,  with  a  maximum  exposed  area  of  tightly 
locked,  coarse  road  metal  and  the  least  possible  part  of 
the  surface  occupied  or  covered  by  fine  material.  If  a 
graded  aggregate  has  been  used  it  is  essential  that  the 
distribution  of  the  different  sizes  shall  be  uniform,  the 
smaller  pieces  locking  the  larger  pieces  and  reducing  the 
size  of  the  individual  surface  voids ;  and  that  there  shall 
be  a  complete  absence  of  "pockets"  of  small  sizes.  If 
this  result  is  accomplished  the  bitumen  will  have  a  direct 
anchorage  to  the  surfaces  of  pieces  of  solidly  embedded 
road  metal,  and  the  gaps  between  the  individual  pieces 
will  be  of  the  least  practicable  size.    It  may  be  said  that 


it  is  now  an  established  fact  that  the  success  of  bitumi- 
nous surface  treatments  is  far  more  dependent  upon  the 
condition  of  the  roadway  treated  than  upon  the  kind  of 
bituminous  material  used  or  any  other  details  in  the 
process  of  application. 

It  appears  that  a  greater  and  desirable  degree  of 
uniformity  of  practice  will  be  reached  only  by  more 
careful  inquiry  into  the  real  purposes  of  bituminous 
surface  treatments  which  may  lead  to  a  more  general 
agreement  among  engineers  as  to  general  types,  materi- 
als and  methods  to  be  employed  to  meet  similar  sets  of 
conditions.  Bituminous  surface  treatments  at  first  ap- 
pear to  serve  a  number  of  distinct  purposes  in  the 
preservation  of  the  road  surface,  but  upon  analysis  these 
may  be  placed  into  two  classes:  (a)  Priming  and  bind- 
ing the  upper  portion  of  the  road  crust,  (b)  sealing  and 
smoothing  the  road  surface. 

The  fine  material  occupying  the  voids  must  be  satu- 
rated by  the  bituminous  material  so  that  the  particles 
will  adhere  to  one  another  as  well  as  to  the  contact  sur- 
faces of  the  adjacent  road  metal.  This  should  result  in 
the  formation  of  an  irregular,  but  continuous  layer  which 
will  serve  to  intercept  water  from  the  subgrade.  Con- 
trasted with  this  the  sealing  action  forms  a  continuous 
film  of  bitumen  or  bitumen-coated  particles  on  the  ex- 
posed surfaces  of  the  upper  layer  of  road  metal,  and 
filling  the  gaps  between  the  individual  pieces  of  the 
latter.  This  seal  coat,  so  long  as  it  remains  intact,  serves 
to  waterproof  the  road  surface  and  tends  to  produce  a 
generally  smooth  and  slightly  resilient  surface,  lowering 
tractive  resistance,  reducing  the  abrasive  and  picking 
action  of  horse-drawn  traffic,  and  offering  more  ef- 
fective resistance  to  the  shearing  and  displacing  action 
of  motor-driven  traffic. 

In  the  selection  of  the  proper  material  these  two 
functions  should  be  weighed  according  to  the  necessities 
of  the  case.     Roads  receiving  their  first  treatment  un- 
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doubtedly  require  the  priming  action  above  described. 
Contrary  to  the  practice  of  some  localities,  this  would 
seem  to  limit  first  application  materials  to  those  which 
are  liquid  at  normal  air  temperature.  The  full  range 
of  products  which  can  be  applied  successfully  for  this 
purpose  is  not  yet  known,  but  in  a  given  case  the  se- 
lection of  the  particular  material  to  be  used  should  un- 
doubtedly be  influenced  by  the  question  of  how  soon  the 
priming  coat  will  be  followed  by  the  seal  coat.  It  is 
obvious  that  a  more  heavily  bodied  material  is  re- 
quired if  several  months  are  allowed  to  elapse.  On  the 
other  hand,  it  cannot  safely  be  assumed  that  all  bitumi- 
nous materials — regardless  of  character  or  origin — are 
necessarily  of  the  same  value  as  primers  simply  because 
they  are  of  approximately  the  same  liquid  consistency. 
Observation  and  experience  have  taught  that  there  is  a 
considerable  difference  in  behavior  in  this  respect,  and 
while  no  specifications  as  yet  attempt  to  cover  definitely 
this  particular  point,  it  has  been  suggested  that  a  study 
of  the  surface  tension  of  different  products  of  about  the 
same  consistency  be  made,  since  this  property  is  a 
measure  of  its  ability  to  creep  down  into  the  irregulari- 
ties between  the  fine  particles  of  mineral  matter  in  a 
road  surface. 

Bitumen  Should  not  Thicken  too  Rapidly 

In  this  same  connection  it  should  be  remembered  that 
just  as  the  usual  "hot  application"  bituminous  material 
is  liquid  only  so  long  as  it  retains  its  heat,  similarly 
many  products  which  are  liquid  at  normal  temperature 
may  remain  so  only  so  long  as  they  retain  their  volatile 
constituents.  If  the  latter  are  lost  too  quickly,  the 
bituminous  material  will  thicken  so  rapidly  as  to  fail  to 
serve  its  purpose  as  a  primer.  If,  as  is  frequently  the 
case,  a  bituminous  material  for  first  application  must 
serve  not  only  as  a  primer,  but  also  provide  sufficient 
surface  sealing  so  that  the  road  may  safely  carry  a  sea- 
son's traffic,  the  most  desirable  product  is  that  which  is 
so  constituted  that,  while  not  changing  in  consistency 
too  rapidly  upon  exposure  to  the  air,  it  will  nevertheless 
leave  a  residue  of  heavier  consistency  on  the  road  sur- 
face to  serve  as  a  cementing  material  for  a  partial  seal 
coat. 

Considering  the  second  case,  if  the  bituminous  mate- 
rial is  to  serve  almost  entirely  in  the  production  or  main- 
tenance of  a  seal  coat,  the  character  of  the  residual 
bituminous  material  finally  left  on  the  road  surface  is 
the  most  important  factor  to  be  considered.  In  so  far 
as  consistency  at  the  time  of  application  is  concerned, 
the  necessity  for  a  material  that  is  liquid  at  ordinary  air 
temperature  is  largely  removed,  since  no  priming  or 
penetrating  qualities  are  required.  There  is,  however,  a 
greater  assurance  of  a  complete  union  between  the  old 
and  newly  applied  material,  and  of  an  enlivening  of 
the  former  (in  the  case  of  roads  which  have  been  treat- 
ed in  previous  seasons)  with  the  use  of  this  class  of 
material.  If  a  liquid  •  material  is  to  be  used  for  this 
purpose  it  becomes  quite  important  from  the  standpoint 
of  the  convenience  of  the  traveling  public  that  it  should 
contain  a  considerable  percentage  of  volatile  material, 
since  a  product  of  the  reverse  character,  placed  and  held 
on  the  surface  of  a  fairly  impervious  road,  creates  a 
slippery  and  unsafe  condition  which  requires  excessive 
time  tor  correction  because  of  its  slow  volatilization. 


These  considerations  indicate  that  a  given  liquid  bitumi- 
nous product  can  hardly  be  equally  suitable  for  use  both 
as  a  priming  and  a  sealing  material.  Whether  a  hot  or 
cold  application  material  is  used  in  seal  coat  or  retreat- 
ment  work,  the  essential  point  i.s  that  the  original 
bituminous  material,  or  the  final  residue  from  it,  shall 
be  of  the  proper  consistency,  pliable  and  elastic,  and  re- 
tain these  properties  under  temperature  changes,  aging 
and  exposure  to  traffic  and  atmospheric  agencies. 

The  influence  of  the  character  or  quality  of  the  road 
metal  on  the  success  of  bituminous  surface  treatments 
is  still  an  uncertain  factor.  Material  of  an  argillaceous 
character  has  been  noted  to  affect  the  results  adversely. 
This  may  be  due  to  the  presence  of  earthy  material  in 
the  screenings,  or  to  the  smooth  surfaces  of  some  of 
these  rocks.  Hard,  crystalline,  metamorphic  rocks  are 
difllicult  to  bond  with  their  own  screenings  and  are  slow 
in  forming  a  solid,  impervious  crust.  The  road  surface 
frequently  ravels  in  spots  under  traffic  before  the  first 
bituminous  application  is  made,  thus  interfering  with 
the  complete  success  of  the  treatment.  Occcasional  in- 
stances have  also  been  noted  of  stone  so  soft  as  to  be 
crushed  by  the  weight  of  traffic  beneath  the  bituminous 
seal,  causing  a  local  breaking  up  of  the  bituminous  seal. 
In  general,  however,  the  requirements  for  stone  for 
surfaces  intended  to  receive  bituminous  treatments  are 
less  exacting  than  in  the  case  of  waterbound  macadam. 

It  is  evident  that  the  life  and  completeness  of  the 
bituminous  seal  depends  directly  upon  the  ability  of  the 
underlying  road  crust  to  furnish  support.  Surface  treat- 
ments for  at  least  the  first  few  years  of  their  application 
can  scarcely  be  regarded  as  more  than  films.  However 
perfect  or  elastic  this  film  may  be,  it  is  questionable,  in 
view  of  its  small  depth,  whether  it  can  reasonably  be 
expected  to  withstand  the  pounding  of  the  hoofs  and 
wheels  of  heavy  horse-drav^oi  traffic  or  the  shearing 
action  of  heavily  laden  solid-tired  trucks — especially 
when  acting  in  the  presence  of  a  coating  of  mud,  or 
melting  snow  or  ice,  on  the  road  surface.  Excellent  ex- 
amples of  bituminous  surfaces  in  suburban  sections  of 
cities  in  which  a  real  estate  development  unexpectedly 
begins  have  been  seen  to  deteriorate  rapidly;  while  on 
the  other  hand  inferior  roads  in  localities  where  the  sur- 
face is  blanketed  with  snow  or  ice,  which  remains  from 
the  early  part  of  the  winter  to  the  final  spring  thaw,  are 
found  to  be  in  excellent  condition. 

Because  of  the  uncertainty  of  changes  in  the  amount 
and  character  of  traflfic,  as  well  as  temporary  severe  in- 
creases resulting  from  a  condition  such  as  previously 
mentioned,  it  will  always  be  difficult  to  define  the  exact 
localities  in  which  bituminous  surface  treated  roads 
can  be  relied  upon  to  meet  all  requirements.  On  the 
other  hand,  systematically  maintained  bituminous  treat- 
ed roads  have  been  found  to  be  an  entire  success  under 
the  conditions  for  which  they  were  originally  designed — 
that  is,  for  large  amounts  of  motor  traffic. 

Frost  an  Important  Factor 

All  bituminous  materials  will  deteriorate  to  some  de- 
gree on  exposure  to  the  air  and  weather.  Well-drained 
macadam  road  crusts  having  a  complete  bituminous  seal 
have  been  found  to  contain  a  verj'  appreciable  amount  of 
moisture  during  the  early  spring,  drawn  undoubtedly 
from  the  subgrade  and  adjacent  earth  shoulders.    Under 
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freezing  temperature  this  moisture  in  the  body  of  the 
road  does  more  damage  to  bituminous  surface  films  than 
any  other  natural  agency — especially  in  the  case  of  roads 
which,  as  a  result  of  careless  construction,  etc.,  do  not 
conform  to  some  of  the  requirements  previously  de- 
scribed. As  a  further  illustration  of  the  importance  of 
frost  action,  it  is  reported  that  in  extreme  Southern 
states  it  is  possible  to  maintain  bituminous  treated 
gravel  roads  as  a  permanent  form  of  construction,  in  so 
far  as  this  type  can  be  called  permanent ;  while  in  cer- 
tain New  England  states,  even  with  careful  attention  to 
drainage,  it  is  found  impossible  to  hold  the  impervious 
bituminous  surface  on  gravel  roads  subjected  to  tho 
heaving  and  consequent  settling  of  the  spring  break-up. 
Assuming  that  traffic  and  climatic  conditions  are 
reasonably  favorable  to  this  class  of  work,  it  still  re- 
mains to  be  determined  what  are  its  further  limitations. 
Improved  methods  of  construction,  more  attention  to 
details  in  the  construction  of  the  road,  and  better  se- 
lection and  application  of  bituminous  materials,  may  to 
some  degree  widen  even  its  present  range  of  usefulness. 
Repeated  annual  treatments,  however,  introduce  prob- 
lems which  are  not  yet  entirely  solved.  More  or  less 
heavy,  unstable  carpets  of  bituminous  material  produced 
during  some  of  the  early  stages  of  this  work  proved  en- 
tirely unsuccessful.  Successive  applications  (varying 
very  considerably  with  the  kinds  of  material  used  and 
the  nature  of  the  traffic  over  the  road)  show  indications 
of  producing  a  similar  condition,  only  modified  by  the 


facts  that  the  general  character  of  the  materials  in  use 
is  now  more  suitable  than  some  of  the  early  ones,  and 
that  the  production  of  a  carpet  by  a  succession  of  thin 
layers  thoroughly  united,  and  having  good  adhesion  to 
the  surface  beneath,  is  more  apt  to  produce  a  stable  com- 
bination. On  the  other  hand,  attempts  to  resurface  old 
macadam  roads  with  bituminous  concrete  mixtures,  even 
where  the  mineral  aggregate  is  scientifically  graded  and 
the  bitumen  of  selected  consistency  and  quality,  have 
been  found  not  to  meet  with  unfailing  success,  and  there 
is  apparently  no  good  reason  to  expect  superior  results 
from  the  type  of  construction  under  discussion. 

From  an  economical  standpoint,  it  may  under  some 
conditions  be  demonstrated  that  there  is  a  possible  sav- 
ing in  the  construction,  or  more  frequently  the  resur- 
facing, of  an  existing  macadam  road,  if  maintained  by 
systematic  surface  treatments,  as  compared  with  the 
construction  of  one  of  the  higher  priced  and  socalled 
permanent  types  of  surfaces.  Generally  speaking,  how- 
ever, it  will  be  found  that  the  combined  cost  of  an  annual 
bituminous  treatment  with  the  caretaker  or  patrol  sys- 
tem, totaling  from  $500  to  as  high  as  $1000  per  mile 
of  16-ft.  roadway,  represents  an  annual  charge  in  ex- 
cess of  the  maintenance,  interest  on  the  difference  in  first 
cost,  and  depreciation  on  a  road  of  greater  initial  cost. 
Consequently,  the  most  apparent  recommendation  for  the 
bituminous  treated  road  lies  in  its  relatively  low  first 
cost  which  makes  possible  a  larger  total  mileage  with 
tho  same  outlay. 


Efficiency  of  Storm-Water  Sewers 
Depends  on  Inlets 

Type,  Location,  and  Adjacent  Paving    Should    Suit 

Conditions  of  Each  Case— Alley 

Inlet  Problems 

By  Irving  P.  Kane 

Assistant   District  Eng-ineer,   International    Joint   Commi<^s:OTi, 
Gittings,  Md. 

VT'AST  sums  are  expended  each  year  in  building 
storm-water  sewers  large  enough  to  carry  an  as- 
sumed run-off,  while  the  inlets  are  not  correctly  designed 
nor  built  to  deliver  this  amount  to  the  sewers.  Many 
cases  have  come  under  my  observation,  where  during 
heavy  storms,  the  sewer  being  far  from  full,  in  that 
immediate  vicinity  flooding  took  place  due  to  faulty 
inlets.  Some  of  the  trouble  was  caused  by  the  paving 
department  failing  to  pave  properly  around  these  inlets, 
but  much  of  it  was  due  to  giving  only  minor  considera- 
tion to  the  question  of  inlets.  In  many  cases  standard 
inlets  were  selected  and  located  in  the  office,  without 
careful  study  being  given  to  the  ground  and  other  pe- 
culiarities of  each  individual  case. 

To  fulfill  properly  their  functions  the  inlets  should 
be  able  to  collect  all  or  most  of  the  water  which  will 
reach  them  at  the  time  of  the  maximum  run-off  for 
which  the  sev/er  is  designed,  and  they  should  so  collect 
this  water  that  it  will  inconvenience  the  pedestrians  as 
little  as  possible.  To  accomplish  this  requires  properly 
designed  and  located  inlets  and  cooperation  by  the  pav- 
ing department.  Inlets  alone  cannot  always  do  the 
vvorlc ;  the  paving  around  them  must  be  correctly  dished 


and  banked  in  order  to  change  the  direction  of  the  water 
flowing  on  the  street  and  divert  it  into  the  inlet. 

While  inconspicuous  inlets  are  to  be  desired  this  fea- 
ture should  not  be  insisted  upon  to  such  an  extent  as 
to  impair  their  efficiency.  In  order  to  render  inlets  as 
inconspicuous  as  possible  recourse  is  often  made  to  the 
horizontal  grating  type.  During  light  rains,  and  pro- 
vided the  streets  are  kept  clean  of  paper,  leaves,  etc., 
these  do  collect  the  water,  but  during  the  rain  for 
which  the  sewer  is  designed  they  seldom  do.  This  is 
especially  true  on  streets  which  have  many  trees  and  in 
the  poorer  sections  of  cities  where  there  is  much  litter. 
Leaves  and  paper  form  a  mat  on  the  grating  which  im- 
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PARTICULAR    CARK    SHOULD    BE    TAKEN    IN     LOCATING 

STORM-WATER   INLETS    AT   ALLEY    AND    STREET 

INTERSECTIONS 

pairs  the  efficiency  of  the  inlets  or  makes  it  useless.  On 
heavy  grades  the  water  moves  so  rapidly  that  much  of 
it  passes  over  or  around  the  inlets  unless  these  are 
properly  designed  and  located  and  particular  care  is 
given  to  the  nearby  paving.  The  paving  is  subject  to 
hasty  deterioration  due  to  traffic  passing  on  the  grating. 
The  horizontal  grating  type  of  inlet  finds  its  greatest 
usefulness  in  cities  having  a  combined  sewerage  sys- 
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tern  where  the  down  spouts  are  connected  directly  with 
the  sewer,  so  that  the  amount  of  water  on  the  street  is 
not  large. 

At  locations  where  a  large  amount  of  water  is  to  be 
expected  inlets  which  have  a  large  opening  through 
the  curb  should  be  built,  the  length  of  opening  varying 
with  the  amount  of  water  and  grade  of  the  street.  Here 
the  paving  is  of  utmost  importance  also.  If  the  street 
is  paved  past  the  inlet  opening,  as  if  the  inlet  were  not 
there,  as  is  too  often  the  case,  then  this  inlet  is  almost 
useless.  The  water  will  flow  rapidly  down  the  street 
in  a  wide  stream,  and  unless  the  paving  is  dished  suffi- 
ciently far  out  from  the  curb  and  a  bank  built  at  the 
lower  end  of  the  inlet,  the  water  v^all  not  be  diverted 
into  it.  It  should  be  noted  that  the  flatter  the  crovni 
the  wider  will  be  the  stream  of  water. 

The  grade  of  the  street  must  influence  the  size  of 
the  inlet  opening.  Larger  and  more  inlets  will  be  re- 
quired in  proportion  to  the  heaviness  of  the  grade,  as 
the  rapidly  moving  water  is  difficult  to  divert  into  the 
inlet.  On  heavy  grades  with  a  separate  system  it  will 
probably  be  found  impracticable  so  to  pave  around  the 
inlets  as  to  divert  all  the  water;  therefore  additional 
inlets  should  be  installed  near  the  foot  of  the  hill  to 
collect  the  overflow  from  those  above. 

Corner  Inlets  Often  Advantageous 

Corner  inlets  are  often  found  advantageous,  since 
one  such  will  do  the  work  of  two  side  inlets,  when 
the  amount  of  water  tributary  to  this  point  is  not  too 
large.  The  chief  disadvantages  of  the  corner  inlets 
are  (1)  the  water  must  pass  the  cross  walk  before 
reaching  the  inlet,  thereby  greatly  inconveniencing  the 
pedestrians;  (2)  the  liability  of  their  being  broken  by 
trucks  or  heavy  wagons  hitting  them.  The  latter  dan- 
ger can  in  a  large  measure  be  overcome  by  the  use  of 
cast-iron  covers. 

In  approaching  a  corner  inlet  from  two  directions, 
where  the  grade  of  the  street  is  heavy,  the  water  com- 
ing at  right  angles  and  at  a  high  velocity  tends  to 
force  itself  away  from  the  inlet,  so  an  exceedingly  heavy 
bank  is  required  to  force  this  water  back  into  the  inlet. 
This  sometimes  makes  a  dangerous  condition  for  traffic. 

Inlets  At  Street  and  Alley  Intersections 

In  streets  with  alleys,  usually  most  of  the  water  which 
falls  on  a  block  is  drained  back  to  the  alley  and  from 
there  it  flows  to  the  street,  so  that  as  a  rule  it  is  best 
to  catch  this  water  at  the  intersection  of  the  alley  and 
the  street,  thus  preventing  it  from  reaching  street  inter- 
sections. If  most  of  it  is  caught  at  the  alley,  then 
smaller  and  less  conspicuous  inlets  can  be  installed  at 
the  street  intersections.  Large  inlets  are  less  conspicu- 
ous in  the  alleys,  and  traffic  there  is  light,  so  the  paving 
department  will  object  less  to  proper  paving.  On  heavy 
grades  there  is  an  excellent  opportunity  to  use  a  corner 
inlet  to  full  advantage  by  placing  it  on  the  down-hill 
comer  of  the  alley  facing  up  the  street.  The  water 
coming  down  the  street  flows  straight  in  and  will  help 
turn  that  which  comes  from  the  alley  (Fig.  1).  If  the 
water  is  not  caught  here,  when  the  grade  of  the  alley 
is  steep  and  the  crown  of  the  street  is  flat  the  water 
leaving  the  alley  at  a  high  velocity  will  not  turn  the 
corner  but  will  pass  over  the  low  crown  to  the  other 
side  of  the  street   (Fig.  2)   necessitating  a  large  inlet 


on  the  low  side  of  the  street  at  the  intersection  and  a 
small  one  on  the  high  side. 

To  sum  up,  the  inlets  should  receive  more  attention 
than  is  ordinarily  given  to  them.  Each  inlet  location 
should  be  .studied  on  the  ground.  No  fixed  rule  can  be 
given,  but  in  each  case  the  size,  location  and  type  should 
be  selected  after  careful  inve.stigation.  The  man  re- 
sponsible for  the  working  of  the  storm-water  system 
must  see  to  it  that  the  paving  around  all  inlets  is  prop- 
erly constructed.  This  will,  in  many  cases,  be  hard 
to  accomplish,  as  it  necessitates  additional  work  for 
the  pavinpr  engineer  and  contractor,  and  will  probably 
shorten  the  life  of  the  pavement  at  this  point. 

It  is  of  vital  importance  that  inlets  be  given  proper 
consideration,  since  upon  their  design,  construction  and 
operation  depends  in  large  measure  the  efficiency  of 
the  whole  storm-water  sewerage  system. 


New  Tests  of  Strength  of  Flame- Welded 
Joints  in  Steel  Plate 

OXYACETYLENE-flame-welded  joints  in  steel 
plates  ranging  in  thickness  from  No.  10  gage  to  1 
in.  were  tested  recently  at  the  Illinois  Engineering  Ex- 
periment Station  by  H.  F.  Moore.  The  joints  were 
welded  in  a  commercial  welding  plant  and  are  believed 
by  the  experimenters  to  have  been  of  considerably  bet- 
ter average  quality  than  flame  welds  made  in  a  repair 
shop  or  similar  establishments.  The  tests  showed  good 
tensile  strength  but  low  shock-resisting  strength. 

Repeated  stress  and  impact  were  included  in  the 
tests,  besides  ordinary  tension.  There  were  104  ten- 
sion tests,  106  repeated-stress  tests,  and  58  tensile  im- 
pact tests;  the  latter  were  made  in  a  Hatt-Turner  ma- 
chine, in  which  the  test  piece  and  its  two  heads  fall 
vertically  to  an  anvil  which  arrests  the  upper  head  and 
thus  ruptures  the  test  piece  in  tension. 

All  the  flame-welded  joints  were  very  much  thick- 
ened by  the  welding.  The  experimenters  denote  the 
ratio  of  tensile  strength  of  the  welded  piece  to  the 
tensile  strength  of  unwelded  plate  as  "efficiency  of  the 
joint,"  while  the  ratio  of  unit-stresses  (which  eliminate 
the  influence  of  the  thickening)  is  called  "efficiency  of 
the  material."     The  latter  is  lower  than  the  former. 

The  tests  showed  joint  efficiencies  ranging  from  72% 
to  128%  in  static  tension,  the  low  figures  being  for  i- 
in.  and  1-in.  plates.  About  the  same  figures  were  ob- 
tained in  the  repeated-stress  tests.  In  tensile  impact, 
however,  the  joint  efficiencies  were  very  low,  the  range 
being  32  to  97%. 

The  efficiency  of  the  material,  in  plain  tension,  av- 
eraged only  about  75%.  Hammering  the  joint  tended 
to  increase  its  strength,  while  annealing  usually  pro- 
duced a  slight  weakening. 

The  fufl  data  are  recorded  in  Bulletin  98  of  the  Engi- 
neering Experiment  Station,  Urbana,  Illinois. 


Galveston  Seawall  Extension  Started 

Preliminary'  work  on  the  east  end  extension  of  the 
Galveston  seawall  has  been  initiated  by  the  laying  of  a 
spur  track  to  handle  the  materials.  Construction  meth- 
ods will  be  somewhat  diflferent  from  the  old  method  em- 
ployed, in  that  the  wall  will  be  protected  by  concrete 
sheet  piling  instead  of  riprap. 
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Union  Pacific  Adopts  Unit-Member  Concrete  Snowsheds 

Permanent  Structures  Replace  Emergency  Wood-Frame  Construction  with 
Corrugated -Iron  Covering  Built  Last  Year  in  Wyoming 

By  W.  R.  Armstrong 

Engineer  Maintenar.ee  of  Way,  Union  Pacific  Railroad 


DURING  the  winter  of  1916-17  the  Union  Pacific 
Railroad  Co.  experienced  considerable  difficulty  in 
maintaining  traffic  at  several  points  on  tha  Wyoming 
Division,  on  account  of  drifting  snow.  Both  main-line 
tracks  were  completely  blocked  several  times. 

At  Rock  River,  Wyoming,  emergency  wood-frame 
sheds  with  corrugated-iron  covering  were  built  during 
the  winter  to  maintain  traffic.  Because  of  the  great  fire 
hazard  and  high  cost  of  maintenance  of  this  type  of 
shed,  the  company  decided  to  use  a  reinforced-concrete 
shed  at  points  where  the  most  trouble  with  snow  had 


Openings  in  the  roof  directly  over  the  tracks,  and  in 
the  walls  near  the  eaves,  were  left,  to  assure  prompt  re- 
moval of  smoke.  Asbestos  boards  were  fastened  to  the 
underside  of  the  roof  beams  directly  over  the  stack  to 
prevent  the  engine  blast  from  injuring  the  concrete. 

The  ends  of  the  wall  slabs  fit  in  grooves  in  the  A- 
frames;  the  roof  slabs  rest  directly  on,  and  have  shoul- 
ders to  bear  against,  the  sides  of  the  roof  beams.  The 
bottom  of  the  A-frame  fits  in  pockets  in  the  pile  cap 
with  a  4-in,  clearance  all  around  to  permit  exact  ad- 
justment of  the  A-frame.    Four  il-in.  square  rods  pro- 


A   STRETCH   OF   DOUBLE-TRACK    PRECAST-UNIT    SHED,   OUTSIDE  AND  INSIDE  VIEWS 


been  experienced.  A  precast-unit  type  was  decided  on 
as  being  the  most  quickly  constructed. 

The  structure  throughout  consists  of  column-and- 
beam  bents  spaced  15  ft.  apart,  between  which  extend 
slabs  forming  walls  and  roof.  Different  forms  of  bent 
were  required,  according  to  the  variation  of  track  ar- 
rangement. The  norm.al  structure  is  double-track,  with 
roof  beams  spanning  the  full  width  and  resting  on  A- 
frame  side  supports.  Three-track  portions  (where  there 
is  a  center  passing  track  between  the  main-line  tracks) 
are  spanned  by  plate-girder  roof  beams  resting  on  either 
two  A-frames  or  one  A-frame  and  one  solid-section  post. 
These  types  are  shown  by  the  drawing  herewith.  In  the 
transition  from  one  to  the  other  a  central  post  is  used 
where  possible,  and  the  roof  has  independent  beams 
over  the  two  bays.  At  a  switch  turnout  near  Rock  River 
station  a  reinforced-concrete  roof  beam  is  used  to  one 
side  of  the  center  post,  while  on  the  other  side,  which 
has  a  longer  span,  a  steel  roof  beam  is  used. 

The  steel  beams,  wherever  used,  are  incased  in  con- 
crete, as  also  shown  by  the  drawing. 

The  A-frame  type  of  side  column  was  used  on  account 
of  the  exceedingly  violent  winds  prevalent  in  Wyoming. 


ject  from  the  top  of  the  A-frame  and  enter  correspond- 
ing 2-in.  pipes  cast  in  the  roof  beams.  The  bottom  of 
the  A-fram.e  is  grouted  into  the  pile  caps,  and  the  rods 
from  the  A-frame  through  the  roof  beam  are  grouted 
in  with  a  thin  cement  grout. 

Every  seventh  bay  is  braced  longitudinally  with  li-in. 
steel  rod  cross-bracing  on  the  outside  of  the  shed. 

The  sides  and  roof  of  the  sheds  were  designed  for  50 
lb.  per  sq.ft.  live  load.  The  unit  stresses  in  steel  and 
concrete  were  those  recommended  by  the  American  So- 
ciety of  Civil  Engineers. 

The  Union  Pacific  standard  24-ft.  vertical  clearance 
was  used,  but  on  account  of  the  permanency  of  this  type 
of  structure  the  side  clearance  was  increased  to  10  ft.  to 
provide  for  any  future  increase  in  size  of  rolling 
stock. 

Three  types  of  footings  were  used,  according  to  the 
varying  character  of  soil:  Precast  piles,  piles  cast  in 
place,  and  spread  footings.  The  cast-in-place  piles  were 
used  in  firm  ground,  A  mandrel  pile  was  driven  and 
drawn  and  concrete  poured  in  the  hole  so  formed. 

Sheds  have  been  built  at  Rock  River,  Wilcox,  Medicine 
Bow  and  Sulphur  Lake  Cut,  Wyoming. 
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At  Rock  River  much  of  the  work  is  of  special  design. 
The  sheds  are  widened  cut  at  the  station  platform  to 
51  ft.  clear,  to  give  ample  room  for  loading  and  un- 
loading passengers.    There  is  a  clear  opening  in  the  shed 


walls  of  28  ft.  for  a  main  highway  crossing;  other 
special  details  occur  at  the  coaling  station,  switch  turn- 
out, etc.  The  length  of  concrete  shed  here  is  4470  lin.ft. 
This  concrete  shed  is  supplemented  by  1176  lin.ft.  of 


BUILDING  CONCRETE   SNOWSHEDS   OP  UNION   PACIFIC   IN    WYOMING— A    RADICALLY    NEW    TYPE     USING 

PRECAST  FRAME  AND  SLAB  UNITS 

Four   upper   views   show   roof-beam   reinforcement,    handling   concrete  to   forms   in   casting-yard,   finished   A-frames   in   yard    and 
slabs  being  loaded  out  of  yard.     Lower  row  shows  erection  of  shed  in  progress 
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timber-frame  shed  covered  with  corrugated  iron,  which 
has  all  exposed  timber  incased  in  concrete  plaster  and  is 
virtually  fireproof. 

At  Wilcox  1500  ft.  of  double-track  shed  is  built  on 
1"  6'  curve.  The  layout  at  Medicine  Bow  includes  1800 
lin.ft.  of  double-track  shed,  over  tangent  track.  At 
Sulphur  Lake  Cut  500  lin.ft.  of  double-track  shed  has 
been  built  on  a  4°  curve.  Except  for  the  curvature  at 
Wilcox  and  Sulphur  Lake  Cut  these  sheds  have  no  spe- 
cial features. 

The  mixing  yard  for  all  jobs  was  at  Rock  River.  The 
plant  consisted  of  one  central  tower  144  ft.  high  and 
two  distributing  towers  75  ft.  high,  with  railroad  serv- 
ing tracks,  elevated  car  runways,  and  form  platforms 
between. 

Sand  and  gravel  were  dumped  from  cars  into  pits  and 
elevated  by  bucket  conveyors  to  storage  hoppers  above 
the  mixers.  Cement  was  brought  from  the  storage  shed 
to  the  level  of  the  charging  hopper  by  a  belt  conveyor. 
Sand  and  gravel  flowed  by  gravity  from  the  storage 
hopper  to  the  charging  hoppers,  cement  was  added,  and 
the  charge  was  dumped  into  two  '{-yd.  Cube  mixers 
below. 

From  the  mixers  the  concrete  flowed  by  gravity  to  two 
buckets — one  for  each  mixer — at  the  foot  of  the  main 
tower.  After  being  hoisted  to  the  receiving  hopper  it 
passed  through  pipes  to  lioppers  in  the  distributing 
towers,  and  thence  flowed  through  jointed  troughs  to 
small  cars  on  the  various  elevated  runways  between  the 
form  platforms.  It  discharged  from  the  cars  to  the 
forms  by  movable  inclined  troughs  with  openings  in  the 
bottom,  which  spanned  the  forms. 

After  the  concrete  was  poured  it  was  constantly 
sprinkled  for  three  days.    When  five  days  old  the  mem- 


bers were  removed  from  the  forms,  loaded  on  cars  by 
cranes,  transferred  to  the  curing  yard,  and  allowed  to 
cure  a  minimum  of  two  weeks  before  being  erected. 

The  forms  were  very  strongly  built,  and  their  sides 
were  hinged  and  held  in  place  by  wedges  so  that  the 
members  could  be  removed  without  damage  to  the  forms. 
Each  form  was  used  from  eight  to  12  times. 

The  members  were  erected  by  locomotive  cranes  run- 
ning on  temporary  construction  tracks  paralleling  the 
main-line  tracks,  as  traffic  is  so  heavy  that  neither  main- 
line track  could  be  spared  for  erection  purposes. 

The  work  was  carried  out  under  the  direction  of  the 
writer  as  Engineer  Maintenance  of  Way.  The  plans 
were  prepared  by  W.  L.  Brayton,  bridge  engineer.  L. 
W.  Althof  was  engineer  in  charge  on  construction.  The 
Houghton  Construction  Co.  of  San  Francisco  was  con- 
tractor for  the  work. 
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Cast-Iron  Columns  Carry  Concrete 
Flat-Slab  Floor 

Clearances  Requiring  Smsll  Gclumns  Lead  To  Use  of 

Cast  Iron— Bending  from  Eccentric 

Loading  Not  Expected 

By  W.  J.  Knight 

Contracting  Engineer,  St.  Louis 

IN  A  building  designed  by  the  writer  and  completed 
over  six  months  ago  a  novelty  was  introduced  in  the 
way  of  cast-iron  columns  supporting  the  capital  of  a 
regulation  flat-slab  reinforced-concrete  floor.  So  far  as 
the  writer  knows,  this  is  the  first  use  of  such  a  construc- 
tion, and  if  it  excites  any  criticism,  favorable  or  o'.her- 
wise,  he  would  be  glad  to  have  expression  of  such  criti- 
cism through  the  columns  of  this  journal. 

The  floor  in  question  is  the  rocf  of  a  one-story  sub- 
surface building  190  x  70  ft.  in  plan.  On  account  of  cer- 
tain requirements  established  by  the  owner,  the  col- 
umns had  to  be  reduced  to  the  lowest  possible  section; 
hence  the  adoption  of  cast  iron.  The  floor  panels  are  of 
variable  size,  owing  to  the  necessities  of  column  spacing, 
but  the  tj^pical  mid-floor  panel  is,  as  shown  in  the  draw- 
ing, 18i  X  15  ft.  The  floor-slab  for  this  is  8  in.  thick, 
reinforced  by  diagonal  and  straight  bands  as  shown,  but 
with  no  drop-head.  The  slab  rests  direct  on  a  conical 
capital  which  fits  into  the  cap  of  the  7-in.  cast-iron 
column,  the  interior  of  which  is  filled  with  concrete 
when  the  floor  is  poured.    As  the  detail  shows,  the  col- 
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FLAT-.SLAB  REINFORCED-CONCRETE  FLOOR  CARRIED  ON 
CAST-IRON  COLUMNS 

umn  has  a  small  cylinder  projecting  into  the  concrete  of 
the  capital,  and  the  slab  is  further  held  by  anchor  bolts 
tied  to  the  column  cap.  The  base  of  the  column  is 
anchored  to  a  prismatic  concrete  footing.  Floor  heights 
average  11  ft.  The  slab  was  designed  for  a  live  load  of 
100  lb.  per  sq.ft.  plus  an  earth  fill  of  100  lb.  per  square 
foot. 

In  determining  whether  it  would  be  feasible  to  employ 
cast-iron  columns  in  this  construction,  the  paramount 
consideration  was  the  deflection  of  any  one  panel  that 
might  produce  eccentric  loading,  and  the  consequent 
tension  in  the  face  of  column  opposite  the  loaded  panel. 
All  columns  being  on  the  interior,  supporting  loads  from 
parts  of  four  panels,  it  was  concluded  that  the  deflec- 
tion of  any  panel  loaded  would  not  be  sufficient  to  pro- 


duce appreciable  bending  in  the  .small  7-in.  columns. 
It  may  be  concluded,  perhaps,  regardless  of  any  adverse 
opinion  that  may  be  advanced  by  engineers,  that  the 


ONE-STORY  CONCRETE  BUILDING  HAS  7-IN.  CAST-IRON 
INTERIOR  COLUMNS 

structure  has  given  entire  satisfaction  for  a  period  of 
six  months,  having  been  subjected  to  static  as  well  as 
heavy  rolling  loads. 

Chicago  Opens  Twelfth  Street  Widening 

Improvement  of  Twelfth  Street,  Chicago,  by  widen- 
ing it  from  &&  ft.  to  108  ft.,  to  form  a  new  main  traffic 
route,  has  been  completed  from  Halsted  St.  to  Canal 
St.,  and  the  opening  of  this  section  was  celebrated  by 
a  parade  and  illuminations  recently.  The  widening 
was  done  on  the  south  side  of  the  street.  Most  of  the 
buildings  were  old  and  only  a  few  stories  in  height; 
they  included  stores,  the  smaller  class  of  industrial 
buildings  and  old  residences  Some  were  wrecked,  while 
others  were  moved  back  or  cut  back  and  fitted  with  new 
fronts  for  stores.  The  largest  building  moved  was  a 
church,  estimated  to  weigh  8000  tons,  with  1800  tons 
for  its  tower. 

When  completed  this  will  be  one  of  the  new  main 
streets  of  the  Chicago  Plan.  The  present  work  will  be 
continued  later  on  a  width  of  118  ft.  to  Michigan  Ave., 
which  is  the  present  end  of  12th  St.,  and  beyond  this  it 
will  be  extended  to  the  lake  front.  A  long  viaduct 
118  ft.  wide  will  cross  a  group  of  railway  t'-acks,  and 
the  Chir^ago  River  will  be  crossed  by  a  244-ft.  vertical- 
lift  span  of  the  balanced-lever  type.  The  work  is  under 
the  direction  of  the  Board  of  Local  Improvements.  Its 
estimated  cost,  from  Ashland  Ave.  to  Michigan  Ave., 
two  miles,  was  $4,500,000.  This  important  improvement 
was  described  in  EngineeHng  Neivs  of  Mar.  11,  1915, 
p.  482,  and  Mar.  23,  1916,  p.  561,  and  in  Engineering 
Record  of  Oct.  16,  1915,  p.  494. 
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Caissons  and  Cribs  for  Lighthouse  Foundations 

Lights  in  Detroit  River  Channel  Have  Concrete  Piers,"  Built  in  Timber  Cribs  or 
Formed  by  Concrete  Caissons  Smik  in  Place 


CONCRETE  piers  to  carry  the  fixed  navigation 
lights  in  the  new  Livingstone  channel  of  the  De- 
troit River  required  different  methods  of  construction 
for  different  locations.  The  channel  is  about  8]  miles 
long  and  300  ft.  wide,  and  is  to  be  widened  to  450 
ft.  at  some  future  time.  It  is  on  the  west  side  of  the 
river  and  is  used  for  doviaibound  traffic,  leaving  the 
older  channel  on  the  east  or  Canadian  side  for  the  up- 
bound  traffic. 

Piers  for  the  four  lights  in  the  lower  part  of  the 
channel  are  exposed  and  are  subject  to  heavy  ice  pres- 
sure. They  are  situated  35  ft.  outside  the  channel 
lines,  so  as  to  be  on  solid  rock  unaffected  by  blasting. 
Rock  is  12i  to  14  ft.  below  water,  and  is  overlaid  by  2 
to  8  ft.  of  stiff  blue  clay  with  boulders.  The  sites  were 
dredged  clean,  and  then  covered  with  4-in.  stone  for  an 
area  of  about  30  to  50  ft.  and  for  such  depth  as  to 
cover  all  irregularities  of  the  rock  surface.  This  stone 
vvas  deposited  through  a  chute  handled  by  a  diver.  A 
track  rail  suspended  at  the  proper  depth  from  a  scow 
was  passed  over  the  site  as  a  guide  in  leveling  the  stone. 

Building  these  piers  in  cofferdams  would  have  been 
very  expensive.  As  the  one-mile  portion  of  the  chan- 
nel excavated  within  a  cofferdam  was  then  dry,  it  was 
decided  to  build  reinforced-concrete  caissons  in  this, 
and  then  float  them  into  the  prepared  positions.  As 
this  section  of  the  channel  was  to  be  flooded  before  re- 
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moving  the  cofferdam,  the  caissons  had  to  stand  in 
water  during  one  winter.  It  was  desirable  to  have  them 
entirely  submerged  at  that  time,  to  avoid  damage  by 
bursting  stresses  due  to  ice  forming  in  the  pockets.  To 
provide  for  pumping  out  the  caissons  the  upper  part 
of  each  was  made  with  a  watertight  form  projecting  4 
ft.  above  the  surface.  The  only  trouble  experienced 
was  the  necessity  of  boring  ice  from  the  sluice  valves 
in  the  bottoms  of  the  caissons,  as  this  closed  the  open- 
ings, so  that  the  caissons  began  to  rise  as  water  was 
admitted  to  the  channel. 

The  caissons  were  designed  for  sufficient  strength  to 
care  for  shocks  in  handling  and  for  unexpected  but  pos- 
sible irregular  stresses  due  to  uneven  surface  of  site. 
They  were  of  such  weight  as  to  be  stable  when  flooded, 
thus  being  safe  if  storms  should  interrupt  the  work  be- 
fore the  concrete  filling  was  placed. 

Each  compartment  had  a  sluice  valve,  which  could 
be  operated  by  a  wrench  from  the  top,  to  control  the 
sinking.  The  center  four  pockets  could  be  pumped  dry 
and  concrete  placed  in  the  open  while  the  other  pockets 
were  flooded,  the  weight  of  water  in  the  remaining  pock- 
ets being  sufficient  to  hold  the  caisson  firmly  on  its 
base.  When  these  center  pockets  were  filled  with  con- 
crete, the  weight  would  be  sufficient  to  permit  of  un- 
watering  the  end  pockets  and  filling  them  in  turn  with 
concrete  placed  in  the  dry.  A  steel  flashplate  for  ice 
protection  was  provided. 

The  bottom  slab  was  molded  in  one  continuous  run. 
Bond  rods  for  anchoring  the  side  and  cross  walls  to 
the  bottom,  and  a  corrugated  galvanized-iron  stop-water 
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for  waterproofing  the  joint,  were  built  in  as  the  con- 
crete of  the  base  was  poured.  This  stop-water  pro- 
jected two  inches  into  both  bottom  and  side  walls,  and 
had  the  edges  bent  over  at  right  angles.  The  forms  for 
the  side  and  cross  walls  were  then  erected,  the  flash- 
plate  was  placed  and  all  of  the  concrete  in  the  walls  was 
placed  in  one  continuous  run  to  avoid  joints  in  the 
work.  The  concrete  was  a  1 :  2:  4  mixture,  adopted  after 
a  trial  of  varying  proportions  to  determine  the  densest 
mixture  obtainable  from  the  lake  sand  and  gravel 
available.     A  natural  mixed  aggregate  was  used,  vary- 


partly  to  the  lack  of  large  valves  connecting  all  cham- 
fjers  of  the  cais.sons  .so  that  the  pumping  in  one  pocket 
would  lower  all  uniformly.  The  caisson  itself  leaked 
very  little,  the  chief  leakage  being  around  the  joint  be- 
tween the  caisson  and  top  form,  which  had  been  loosened 
by  the  vibration  of  a  4-in.  centrifugal  pump  situated  on 
the  cross-framing. 

The  contractor  attempted  to  place  this  caisson  by 
means  of  lines  to  kedge  anchors  previously  placed,  but 
this  method  was  found  to  be  inaccurate  and  to  require 
much  time,  it  was  risky  and  generally  unsatisfactory. 
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ing  the  amount  of  sand  or  gravel  by  additions  as  nec- 
essary to  maintain  the  required  proportions. 

In  the  formwork  for  the  bases  of  the  caissons  care 
was  taken  to  obtain  a  support  that  would  not  yield  with 
the  weight  or  be  undermined  when  the  water  was  ad- 
mitted. This  work  was  of  timbers  6  x  8-in.,  spaced 
about  20  in.  centers,  running  across  the  pier  and  covered 
with  3  X  12-in.  plank.  All  timbers  were  well  blocked 
up  by  stone.  Two  complete  forms  were  used.  The  form 
for  the  body  of  the  pier  above  water  was  carried  by 
a  6  X  12-in.  timber  secured  by  bolts  set  in  the  concrete 
when  poured.  This  form  was  built  of  4  x  4-in.  studs 
double  sheathed  with  g-in.  matched  flooring,  breaking 
joints  and  calked  against  the  concrete  pier  with  oakum 
to  make  a  watertight  joint.  It  was  also  well  braced  to 
stand  shocks  of  moving  and  to  support  machinery  used 
in  placing  the  concrete  filling. 

With  a  view  to  securing  additional  watertightness,  a 
patented  waterproofing  paste  was  mixed  with  the  con- 
crete as  placed.  The  engineer  states  that  the  use  of 
this  material  is  believed  to  have  been  of  little  value 
and  in  the  case  of  one  pier  came  near  causing  trouble, 
owing  to  its  tendency  to  create  foam  and  accumulate 
on  top  of  the  concrete  as  it  was  being  poured.  Heavy 
rain  made  it  necessary  to  stop  pouring  on  the  side  walls 
of  this  pier,  so  there  was  a  joint  in  the  work.  The  side 
walls  were  purposely  poured  higher,  allowing  what  lai- 
tance  thei'e  was  to  accumulate  in  the  center  walls.  This 
foam-like  material  hardened  just  sufficiently  to  support 
the  new  concrete  when  placed,  with  the  result  that  there 
were  places  at  this  level  in  the  inside  walls  where  a  bar 
could  be  readily  run  through  the  wall  when  the  forms 
were  removed.  Fortunately,  no  bad  spots  occurred  in 
the  outside  walls,  and  those  in  the  inside  walls  were 
easily  repaired. 

The  first  caisson  was  pumped  out  after  some  difficulty, 
owing  partly  to  the  insufficiency  of  the  plant  used  and 


Wind  and  current  made  it  almost  impossible  to  secure 
an  accurate  location  by  this  means.  The  remainder  of 
the  piers  were  placed  by  bringing  them  alongside  a  der- 
rick scow  equipped  with  spud  anchors  and  placed  by 
transit  in  the  approximate  position.  In  this  way  it 
was  possible  to  secure  an  exact  location  without  diflS- 
culty,  as  the  derrick  scow  could  readily  be  swung  to 
the  desired  position  by  lowering  the  heavy  clamshell 
bucket,  using  it  as  an  anchor  and  swinging  on  one  or 
the  other  of  the  spuds. 

All  piers  were  examined  by  a  diver  after  the  cais- 
sons were  placed  to  see  if  the  bearing  on  the  rock  fill 
was  uniform.  Some  small  holes  were  found.  These 
were  filled,  and  subsequently  a  layer  of  riprap  stone  was 
placed  around  each  pier  to  prevent  possible  scouring  of 
the  stone  fill.  The  placing  of  concrete  in  the  piers  was 
completed  according  to  the  program  outlined,  with- 
out difficulty.  No  movement  of  any  kind  has  taken 
place.  Before  concreting  above  water,  the  forms  were 
adjusted  to  take  up  any  irregularities  in  the  level  of 
the  caisson  as  placed,  giving  a  plumb  surface  on  all 
sides  above  watejr.  All  concrete  was  mixed  by  a  2-yd. 
Cube  mixer.  The  plant  and  materials  were  carried  on 
a  large  scow  brought  alongside  the  pier. 

Piers  were  built  for  two  intermediate  lights,  as  gas- 
buoys  used  at  these  locations  were  frequently  shifted 
by  the  cross  currents  or  by  vessels  striking  them.  The 
method  adopted  was  to  build  timber  cribs,  tightly  made 
and  well  braced,  covered  on  the  outside  with  canvas. 
These  were  towed  to  position  and  sunk  by  the  placing  of 
heavy  weights  on  top.  The  sites  were  prepared  in  ad- 
vance, as  for  the  caisson  piers,  and  a  diver  was  used 
in  placing  to  secure  a  firm  and  even  bearing  and  to 
stop  all  openings  through  which  concrete  might  escape. 

Both  piers  were  filled  with  concrete  placed  in  the  wet 
by  the  tremie  process.  The  mixture  used  was  the  same 
as  for  the  concrete  caisson  work,  and  no  difficulty  was 
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experienced.  The  timber  cribs  were  made  about  3  ft. 
higher  than  the  water  level.  The  forms  for  the  upper 
work  started  inside  them  below  water  level  and  con- 
tinued up  to  the  same  height  above  water  as  for  the 
other  piers. 

This  method  of  construction  was  adopted  in  prefer- 
ence to  reinforced-concrete  caissons,  partly  owing  to  the 
necessity  of  constructing  launching  ways  and  partly  be- 
cause of  the  loss  of  time  in  seasoning.  It  also  proved 
to  be  very  economical  and  the  procedure  is  considered 
to  be  entirely  satisfactory  providing  proper  care  is 
taken  in  the  use  of  the  tremie  for  placing  the  concrete. 
The  timber  cribs  were  built  to  a  height  of  about  4  ft. 


Part  Plan 


fT   D 
Part  Top  Plan  showing  Form  Bracing 


TIMBER  CRIBS   USED   FOR  PIERS   FOR   INTERMEDIATE 
LIGHTS 

on  the  dock,  launched  by  a  derrick  and  then  built  up 
on  the  water,  the  canvas  being  placed  as  the  work  pro- 
ceeded. After  completion  of  the  piers,  all  form  work 
was  removed  to  12  in.  below  water. 

Four  Piers  Built  by  Floating  Plant 

Piers  for  the  six  lights  in  the  cofferdam  section  of 
the  channel  were  built  in  the  dry.  Here  the  solid  rock 
was  covered  with  1  to  5  ft.  of  clay  and  shelving  lime- 
stone rock.  The  four  piers  at  the  ends  of  this  sec- 
tion were  built  by  means  of  a  floating  plant  on  the  out- 
side. For  the  two  middle  piers,  material  was  trans- 
ported by  the  industrial  railway  and  cableway  used  in 
the  channel  excavation.  The  sides  of  the  channel  were 
channeled  to  the  full  depth  before  blasting,  so  that  the 
rock  in  the  pier  foundations  was  unshaken.  The  piers 
were  placed  with  their  centers  21  ft.  from  the  channeled 
edge,  leaving  a  10-ft.  berm. 

The  piers  are  22  x  o5  ft.,  including  a  cutwater  on  the 
upstream  end.  The  main  body  of  all  piers  is  carried 
up  to  a  height  of  9  ft.  above  low  water.  The  body  of 
the  piers  was  made  of  concrete  mixed  in  the  proportion 
of  1  part  Portland  cement  to  3  parts  lake  sand  and  5 
parts  hard  broken  limestone  i-  to  li-in.  size.  One-man 
stone  plums  from  the  channel  excavation  were  permitted 
to  be  imbedded  in  this,  in  amount  not  exceeding  about 
15%  of  the  whole.  It  was  required  that  these  stones 
should  be  washed  and  thoroughly  bedded  in  the  fresh 
concrete,  the  spaces  betwean  adjacent  stones  and  be- 
tween stone  and  forms  to  be  not  less  than  12  in. 

The  upper  6  in.  of  each  pier  were  mixed  richer,  about 


1:2:4,  and  of  fine  material,  troweled  to  a  smooth  finish 
without  plaster  coat  or  surface  wash  of  any  kind.  The 
cut-water  portion  is  protected  against  running  ice  by 
a  belt  of  H-in.  steel  plate  4  ft.  wide,  centered  on  the  wa- 
ter line,  and  held  in  place  by  countersunk  bolts  im- 
bedded in  the  concrete  as  placed. 

The  contractor's  floating  plant  consisted  of  a  material 
scow  on  which  stone  and  sand  were  stored,  and  a  work- 
ing scow  equipped  with  a  steam  hoist,  derrick  and  ^-yd. 
concrete  mixer.  The  latter  was  mounted  on  cribbing 
and  served  by  the  derrick.  Cement  was  stored  in  a  shed 
on  the  working  scow.  From  the  concrete  mixer  the  con- 
crete was  discharged  into  a  side-dump  car  and  carried 
on  trestlework  to  a  point  over  the  pier,  where  it  was 
emptied  into  a  movable  chute.  The  concrete  for  the 
two  center  piers  was  mixed  by  hand. 

The  pier  forms  consisted  of  3  x  6-in.  studding  set 
about  18  in.  on  centers  and  sheathed  with  i  x  3^-in. 
matched  Norway  pine  flooring.  Fillets  of  the  flooring 
material  set  vertically  and  secured  to  radius  blocks  were 
used  to  form  the  rounded  corners.  Two  complete  forms 
were  made  to  serve  for  all  piers,  the  sections  being  so 
arranged  that  they  could  be  used  over  again.  These 
sections  were  held  by  6  x  8-in.  wales  lapped  and  bolted 
at  the  corners  and  tied  by  J-in.  rods  extending  across 
the  pier.  The  wales  were  spaced  about  4  ft.  6  in.  apart 
in  a  vertical  direction. 

All  necessary  ironwork,  such  as  landing  ladders  and 
boat  cleats,  and  all  anchor  bolts  for  the  superstructure, 
were  placed  as  the  work  progressed.  The  superstruc- 
ture of  each  of  the  12  concrete  piers  consists  of  a  square 
steel  tank  house  placed  on  a  raised  portion  of  the  pier. 
Pipe  railing,  landing  ladders  and  boat  cleats  are  pro- 
vided, and  there  is  a  davit  with  block  and  tackle  for 
handling  gas  tanks. 

Cost  of  the  Work 

The  appropriation  for  lighting  the  channel  was  $210,- 
000.  The  work  has  cost  about  $145,000,  distributed  as 
follows : 

6  concrete  piers $37,950 

4  concrete  caissons 1 2,000 

Preparing  four  sites,  placing  caissons  and  concreting 24,900 

Metal  work,  1 0  piers 5, 860 

2  cribs,  placing  and  concreting 1 5,200 

10  pier  lights  and  acetylene-gas  equipment 1 5,700 

16  oil-gas  buoys  with  light  equipment     26,000 

Spare  equipment,  tanks,  lanterns,  etc.,  for  acetylene  and  oil  gas  lights. . . .  6,790 

Semaphore  control  system 600 

The  four  concrete  caissons  were  built  by  the  Benja- 
min Douglass  Co.,  of  Detroit.  The  six  concrete  piers 
were  built  by  John  Ginzel,  of  Wyandotte,  Mich.,  who 
also  placed  and  filled  the  concrete  caissons.  The  building 
of  the  two  intermediate  piers  was  done  by  hired  labor 
under  the  direction  of  the  lighthouse  inspector  at  De- 
troit. 

Plans  were  prepared  by  Charles  A.  Park,  superintend- 
ent of  the  11th  Lighthouse  District,  at  Detroit,  under 
the  direction  first  of  Commander  C.  M.  McCormick, 
U.  S.  N.,  and  then  of  Edward  L.  Woodruff,  who  suc- 
ceeded the  former  as  lighthouse  inspector.  The  work 
was  under  J.  S.  Conway  and  H.  B.  Bowerman,  who  suc- 
cessively held  the  office  of  chief  construction  engineer 
of  the  Bureau  of  Lighthouses,  Washington.  Plans  and 
information  as  to  the  work  have  been  furnished  by 
Mr.  Woodruff,  by  authority  of  the  Secretary  of  Com- 
merce. 
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Coagulant  and  Filters  Remove 
Oily  Tastes  and  Odors 

Experiments  at   Whiting,   Intl.,   Show  That  Aeration 

May  Abstract  Oil  from  Air — Leaks  Cause 

High  Consumption 

CONTACT  with  a  flocculent  coagulant  was  found  at 
the  experimental  filter  plant  at  Whiting,  Ind.,  to 
eliminate  oily  tastes  and  odors  from  Lake  Michigan  wa- 
ter, if  followed  by  filtration.  Aeration  is  desirable  at 
times,  and  under  certain  lake  conditions  the  aeration 
assists  in  the  removal  of  the 
oil  odor  and  permits  opera- 
tion with  a  smaller  amount 
of  chemical.  At  other  times 
the  air  contains  oil  in  a  gas- 
eous state  which  the  spray 
collects. 

These  are  the  conclusions 
of  Langdon  Pearse  and  S.  A.. 
Greeley,  consulting  engi- 
neers for  this  oil  refinery 
city  of  8260  people.  In  a  pre- 
liminary report  submitted  in 
March  aeration  coagulation 
and  filters  were  recommend- 
ed, but  to  study  the  coagu- 
lant and  aeration  factors  a 
simple  testing  station  cost- 
ing about  $300  was  installed. 
The  second  report  has  re- 
cently been  made  and  the 
city  has  decided  to  go  ahead 
with  the  design  of  a  4,500,- 
000-gal.  rapid  filter  plant. 

Whiting's  needs  arise 
from  badly  polluted  water 
and  an  extremely  high  con- 
sumption, 425  gal.  per  capita 
per  day.  The  pollution  is  by 
sewage  discharged  from  va» 

rious  municipalities  and  by  the  industrial  wastes  from 
large  manufacturing  establishments. 

The  industrial  sewage  has  an  important  bearing  upon 
the  treatment  of  water-supplies  from  the  lake.  In  ad- 
dition to  the  wastes  from  the  Standard  Oil  Co.,  which 
at  times  give  the  water  a  distinctly  oily  taste,  there  is 
also  the  waste  from  the  steel  mills,  which  are  being  in- 
creased in  size  at  a  rapid  rate.  The  waste  from  these 
plants  includes  the  quench-water  from  the  coke  ovens, 
which  gives  to  the  water  a  taste  similar  to  that  from  an 
overdose  of  chlorine.  The  waste  from  the  corn-glucose 
factory  at  Robertsdale  is  also  important.  Frequently 
the  water  is  decidedly  turbid  and  occasionally  is  in- 
fested with  substantial  growths  of  micro-organisms 
which  impart  their  characteristic  tastes  and  odors.  It 
was  concluded,  therefore,  that  turbidity  can  be  removed 
only  by  filtration,  and  this  process,  coupled  with  proper 
auxiliary  treatment,  can  also  be  used  to  remove  the 
tastes  and  odors  due  to  the  industrial  sewages  and  the 
microscopic  organisms. 

The  present  water-supply  of  Whiting  is  taken  through 
a  66-in.  brick  tunnel  extending  approximately  2400  ft. 


from  the  pumping  .station  to  water  approximately  20  ft. 
deep.  The  end  of  the  intake  is  approximately  1600  ft. 
from  .shore  and  1900  ft.  from  the  discharge  of  the  main 
sewer  of  the  Standard  Oil  plant.  The  Front  Street 
sewer  is  about  .3700  ft.,  and  the  Atchison  Avenue  sewer 
about  8300  ft.  distant  from  the  intaive. 

The  intake  used  is  of  ample  size  to  serve  the  needs 
of  the  city  and  the  Standard  Oil  Co.,  and  is  giving  good 
service.  Troubles  from  anchor  ice  are  comparatively  in- 
frequent. The  pumping  records  indicate  only  one  shut- 
down in  the  city  supply  in  the  pa.st  ten  years,  that  being 
on  Feb.  3,  1916,  for  a  period  of  three  hours.     The  wa- 
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ter  is  pumped  by  the  Standard  Oil  Co.  at  a  nominal 
charge  to  the  city. 

After  passing  through  the  66-in.  brick  intake  the 
raw  water  enters  a  suction  well  designed  to  retain 
floating  oil.  This  suction  well  comprises  a  circular  por- 
tion 9  ft.  in  diameter  and  71  ft.  deep  to  the  tunnel.  A 
rectangular  portion  6  x  40  ft.  and  26  ft.  deep  extends 
to  the  north.  Seven  suction  pipes  lead  out  of  this,  each 
taking  water  from  several  feet  below  the  surface.  It  is 
apparent,  however,  according  to  the  report,  that  the  well 
can  have  no  very  great  effect  on  the  removal  of  the  oil 
taste  from  the  water. 

A  liquid  chlorine  apparatus  of  the  Electro-Chemical 
Bleaching  Gas  Co.  make,  installed  and  put  into  operation 
on  Feb.  17,  applies  chlorine  at  the  rate  of  about  6.5  lb. 
per  day.  No  regular  routine  analyses  are  made,  and 
the  amount  of  'hlorine  applied  is  not  adjusted  to  meet 
the  variations  in  the  quality  of  the  raw  water.  The  ef- 
fect of  this  treatment  on  the  typhoid  fever  rate  has 
been  very  slight. 

Pitometer  tests  were  made  to  check  up  the  pump  dis- 
placements, and  from  past  records  the  average  pumpage 
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per  capita  for  the  years  1912  to  1916  inclusive  were  cal- 
culated as  follows:  295,  302,  304,  321  and  425  gal. 
Adjacent  cities  have  daily  consumption  per  capita  as 
follows:  Hammond,  300;  East  Chicago,  225;  Chicago, 
250;  Evanston,  219;  Oak  Park,  77;  Gary,  96.  Oak 
Park  and  Gary  are  fully  metered.  Investigations  indi- 
cate that  meters  in  Whiting  would  probably  reduce  the 
consumption  to  100  gal.  per  capita  per  day.  Leaks  in 
the  distribution  system  probably  account  for  the  differ- 
ence between  Whiting  and  the  cities  of  Evanston  and 
East  Chicago,  where  there  are  few  meters,  but  the  dis- 
tribution systems  are  in  comparatively  good  condition. 
It  was  concluded  that  it  was  desirable  to  make  a  de- 
termined effort  to  reduce  the  consumption  to  200  gal.  by 
overhauling  the  distribution  system,  thus  reducing  the 
size  of  filter  plant  required. 

Testing  Station  Simple 

Raw  water  to  be  tested  was  taken  from  the  main 
factory  supply  line  and  was  not  treated  with  chlorine. 
It  passed  first  to  a  standard  aerating  nozzle  made  by 
the  Spray  Engineering  Co.  The  purpose  of  the  aera- 
tion was  to  break  the  water  into  fine  drops,  thus  expos- 
ing a  large  surface  to  the  air  and  facilitating  the  escape 
of  any  gases  or  oils. 

A  hopper-shaped  galvanized-iron  basin  collected  the 
aerated  water,  whence  it  flowed  by  gravity  to  a  stilling 
box  fitted  with  an  overflow  weir,  the  height  of  which 
regulated  the  amount  of  water  flowing  to  the  two  co- 
agulating tanks  and  a  rapid  filter.  The  nozzle  was 
screwed  on  the  top  of  a  ll-in.  pipe  entering  the  bottom 
of  the  hopper  through  the  center  of  the  6-in.  collect- 
ing pipe. 

Comparatively  minute  quantities  of  coagulant  were 
required.  Five-gallon  bottles  were  inverted  over  ordi- 
nary pails  to  give  a  constant  head.  Through  the  bottom 
of  the  pails  extended  a  i-in.  glass  rod  or  copper  pipe 
with  a  small  hole  in  the  side  near  the  bottom  of  the 
pail.  Adjustment  of  rate  was  made  by  moving  the  rod 
up  or  down  through  the  rubber  stopper  in  the  bottom  of 
the  pail  and  measuring  the  flow. 

The  filter  was  of  the  Harrisburg  type,  with  a  set  of 
perforated  pipe  underdrains.  Experience  in  washing 
indicated  the  need  of  an  auxiliary  wash  grid,  a  few 
inches  above  the  sand  surface,  to  stir  up  the  sand  be- 
tween washes  to  increase  the  run  and  also  to  wash  the 
grains  more  thoroughly  than  the  ordinary  wash  from 
the  underdrains.  This  follows  the  experimental  experi- 
ence in  Oakland,  Calif.,  and  operation  experience  of 
several  years  at  Urbana,  Illinois. 

Aeration  Washed  Oil  from  Air 

Analyses  of  the  composite  samples  of  the  aerated  wa- 
ter indicated  a  reduction  in  the  intensity  of  the  oil  odor 
due  to  aeration.  Observations  at  the  plant  showed  that 
at  times  certain  oil  substances  were  washed  out  of  the 
air  by  the  fine  spray.  These  appeared  as  an  oily  scum 
on  the  surface  of  the  water  in  the  stilling  box  and  co- 
agulating tanks.  Later  on  the  plant  was  operated  with- 
out aeration  and  the  coagulating  tanks  were  arranged  to 
run  in  series.  In  this  way  the  period  of  contact  be- 
tween the  alumn  precipitate  and  the  water  was  in- 
creased, due  to  the  more  rapid  velocity.  It  was  found 
that  with  this  arrangement  the  oil  odor  was  removed  as 
well  as  with  the  aeration. 


Conclusions  as  to  aeration  were,  therefore,  that  it  was 
desirable  to  arrange  for  its  use  at  times  of  favorable 
atmospheric  conditions. 

At  times  during  the  investigation  it  was  found  diffi- 
cult for  the  chemists  while  in  Whiting  to  fix  the  in- 
tensity of  oil  odor  in  the  raw  water  because  of  the  odors 
in  the  air.  Virtually  all  the  tests  at  Whiting  were 
positive,  but  in  Chicago  some  negative  results  in  the 
raw  water  were  obtained.  Tests  on  the  filtered  water, 
however,  were  virtually  always  negative. 


Kansas  Encourages  Land  Drainage 
and  Irrigation 

State  Exercises  Advisory  Functions— Stream  Flow  Is 

Being    Measured    Irrigation    by 

Pumping  Is  Profitable 

DRAINAGE  and  irrigation  in  Kansas  are  considered 
to  present  a  favorable  outlook  for  1918,  but  both 
kinds  of  work  are  undertaken  mainly  as  local  and  inde- 
pendent projects,  so  that  it  is  difficult  to  predict  condi- 
tions very  closely.  Supervision  of  such  projects  is  ex- 
ercised by  the  State  Department  of  Drainage  and  Irri- 
gation Engineering,  which  was  established  in  1912. 

This  department  is  organized  in  connection  with  the 
Kansas  State  Agricultural  College  at  Manhattan,  and  is 
included  in  the  College  Extension  Division  for  work 
done  in  cooperation  with  the  Federal  government  under 
the  Smith-Lever  fund.  Its  main  purposes  are  to  pro- 
mote a  better  understanding  of  the  value  of  irrigation 
and  drainage,  to  assist  farmers  in  planning  drainage 
systems  and  individual  irrigation  projects,  to  give  as- 
sistance in  the  formation  of  drainage  districts,  to  pro- 
vide plans  and  specifications  for  drainage  and  irriga- 
tion works,  and  to  give  general  supervision  during  the 
construction  of  such  reclamation  projects.  J.  B.  Mar- 
cellus  is  engineer  in  charge  of  the  Department. 

In  relation  to  drainage  work,  the  Department  acts  in 
an  advisory  capacity  only,  unless  it  is  directly  author- 
ized to  assume  authority  by  the  board  of  supervisors 
of  any  particular  district.  In  such  cases,  its  duties 
then  consist  in  making  surveys,  plans,  specifications  and 
estimates  of  work,  together  with  the  prorating  of  as- 
sessments. 

Examinations  of  55  farms  for  drainage  improvements 
were  made  by  the  Department  during  the  year  that 
ended  June  30,  1917.  These  improvements  included 
nearly  100  miles  of  tiling.  Assistance  was  given  also 
on  27  drainage  projects,  involving  the  prevention  of 
overflow  of  crop  lands.  These  districts  averaged  5000 
acres  each,  with  a  maximum  of  15,000  acres. 

Proposals  for  construction  work  in  a  drainage  dis- 
trict involving  87,850  cu.yd.  of  excavation  have  been 
invited  recently  by  the  Department,  and  it  is  preparing 
plans  for  another  district  in  which  straightening  of  a 
river  channel  will  require  about  500,000  yd.  of  exca- 
vation. A  third  district,  in  the  Marais  des  Cygnes,  is 
having  plans  prepared  by  a  consulting  engineer. 

Under  the  drainage  law  of  1911,  a  majority  in  interest 
of  the  owners  in  any  body  of  swamp  or  overflowed 
lands,  situated  in  one  or  more  counties,  may  organize  a 
drainage  district  for  reclaiming  and  protecting  such 
lands.     The  area  of  the  lands  in  the  district  must  be 


January  10,  1918 


ENGINEERING     X  E  W  S  - R  E  C  O  R  D 


89 


npt  less  than  160  acres.  A  board  of  five  supervisors  is 
then  elected  from  among  the  landholders,  the  members 
to  hold  office  for  from  one  to  five  years.  A  supervisor  is 
then  elected  annually  to  take  the  place  of  the  one  vi'ho 
retires. 

Under  the  law  a  topographical  survey  of  the  dis- 
trict must  be  made  by  a  competent  engineer.  The  en- 
gineer's report  must  give  complete  plans  for  draining, 
reclaiming  and  protecting  the  lands,  and  the  plans  must 
shovi^  all  railways,  bridges  and  highways.  He  is  also 
required  to  assess  the  benefits  on  any  corporate  land. 
A  drain  commissioner  must  be  appointed  by  the  board 
of  supervisors  to  award  contracts  and  to  superintend 
construction  and  maintenance  work.  Bonds  may  be 
issued  to  the  amount  of  the  total  tax  levy. 

Authority  is  given  the  board  to  clean  out  and  remove 
obstructions  from  any  stream  or  to  straighten  its  chan- 
nel, but  not  to  divert  the  water  unless  compensation  is 
paid.  Before  letting  any  contract,  the  work  must  be 
advertised  for  20  days  in  a  newspaper  of  the  county  or 
counties  concerned.  After  the  completion  of  the  work 
the  board  may  appoint  not  more  than  three  overseers  to 
keep  the  ditches,  levees  and  other  works  in  good  repair. 

Irrigation  is  confined  to  the  western  part  of  the  state, 
and  is  undertaken  mainly  by  the  organization  of  in- 
dividual projects  under  separate  management.  The 
report  of  the  Department  of  Drainage  and  Irrigation 
Engineering  for  the  year  that  ended  June  30,  1917, 
states  that  47  such  projects  had  been  examined,  many 
of  them  being  pumping  plants  used  to  insure  against 
crop  losses  in  dry  seasons.  The  report  states  that  at 
present  prices  irrigation  by  pumping  could  be  made  very 
profitable. 

Special  flood  and  storm  problems  in  different  locali- 
ties have  been  given  consideration  by  the  Department. 
The  largest  project  for  flood  protection  is  that  of  the 
district  along  the  Kaw  River,  between  Kansas  City  and 
Topeka.  No  active  work  is  being  done  on  this,  as  the 
main  part  of  the  project  has  been  completed. 

A  Water  Commission  was  created  by  the  legislature  in 
1917,  for  the  purpose  of  working  in  conjunction  with  the 
U.  S.  Geological  Survey  in  collecting  data  for  flood-con- 
trol investigations.  Stream  measurements  on  some  of  the 
more  important  streams  are  now  in  progress.  Mr. 
Marcellus  is  also  engineer  for  the  Water  Commission, 
succeeding  H.  B.  Walker,  who  is  now  in  the  army. 


Concrete  Stream  Fords  in  Philippines 

Guided  in  part  by  experience  in  the  United  States, 
fords  in  the  Philippines  are  being  improved  by  con- 
structing low-level  concrete  bridges.  According  to  the 
latest  annual  report  of  C,  E.  Gordon,  chief  designing 
engineer,  Philippine  Bureau  of  Public  Works,  the  chief 
essentials  of  these  improved  fords  are:  "(1)  A  struc- 
ture of  sufficient  waterway  to  pass  dry  weather  flow, 
(2)  deck  at  a  somewhat  lower  level  than  the  drift-carry- 
ing stage  of  the  stream,  (3)  approaches  reaching  back 
to  the  high-water  contour,  having  the  stability  requisite 
to  pass  extreme  floods.  A  concrete  metaled-section  is 
used  which  successfully  stands  submersion  and  resists 
current  erosion  for  an  appreciable  period  of  time.  This 
type  of  structure  appears  to  be  particularly  suited  to 
flashy  streams,  of  considerable  width  between  main 
banks,  and  to  roads  where  traffic  in  stormy  weather  is 
difficult  and  sparse." 


Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Enjineers  and  Contractors  Will  Be  Welcome 


Intelligent  Statutory  Regulation 
of  Engineering  Practice 

Sir — In  "lonversation  with  two  other  engineers  yester- 
day the  talk  drifted  into  statutory  regulation  of  the 
practice  of  engineering.  Mr.  A  made  the  point  that 
people  who  employ  an  engineer  to  survey  land  should 
have  some  assurance  of  the  competency  of  the 
surveyor,  and  deduced  that  at  least  land  surveyors 
should  be  licensed.  He  cited  instances  where  lines  are  in 
dispute  or  uncertain,  and  the  likelihood  that  the  inter- 
ested citizens  would  call  in  a  surveyor  to  determine  the 
lines  without  ascertaining  his  competency.  He  in- 
ferred that  it  shouldn't  be  expected  of  the  layman  to 
pass  upon  the  competency  of  the  surveyor.  He  thought 
the  surveyor  ought  to  be  versed  not  only  in  the  mathe- 
matics of  surveying,  but  also  in  the  law  of  it.  Anybody 
who  can  find  a  stone  and  turn  an  angle  with  a  transit 
can  set  himself  up  as  a  land  surveyor  in  our  state  and  do 
things  of  much  concern  to  many  people.  Mr.  A's  opin- 
ion is  worth  more  than  the  average,  because  he  comes 
in  contact,  through  the  city  survey  department,  with  the 
evils  of  incompetent  surveying. 

Mr.  B  related  an  experience  in ,  whe''e  he  was 

called  in  consultation  on  the  superstructure  of  a  proposed 
roller-lift  bridge  after  the  situation  had  developed  into 
a  cat-and-dog  fight  between  the  promoters  of  two  types 
of  lift  bridge.  The  county  surveyor,  who  was  present 
at  the  conference  with  the  commissioners,  had  "de- 
signed" the  masonry,  and  the  bridge  companies  had  in- 
corporated his  design  in  their  superstructure.  Mr.  B 
saw  the  deficiency  in  carrying  capacity  of  the  masonry 
and  called  attention  to  it.  This  the  county  surveyor  re- 
sented. The  masonry  was  built  to  the  surveyor's  plans, 
settled,  and  the  bridge  failed  to  work  until  the  masonry 
was  underpinned,  approximately  at  the  cost  of  recon- 
struction. To  save  his  face  with  his  constituents — the 
public  whose  money  he  had  wasted — the  surveyor  ex- 
plained that  all  precaution!-  known  to  the  art  had  been 
employed  and,  to  prove  the  point,  further  informed  them 

that  Mr.  B,  bridge  engineer  of  the  railroad,  had 

been  called  into  consultation. 

Perhaps  we  can  excuse  this  surveyor's  human  weak- 
ness, falsifying  to  obey  the  first  law,  self-preservation. 
But  the  point  is  that  the  county  surveyor  comes  in  con- 
tact with  many  people  who  have  no  other  standard  to 
form  their  impression  of  the  whole  profession.  Mr.  B 
cited  the  example  to  show  that  the  county  surveyor 
should  measure  up  to  a  certain  standard.  This  surveyor 
was  not  competent  to  design  anything  but  the  simplest 
foundations,  but  how  should  the  public  know  that?  A 
board  of  examining  engineers  would  know  it  and  not 
permit  such  a  man  to  practice  in  that  field. 

The  trouble  with  our  attempts  to  secure  statutory 
regulation  is  that  they  have  been  on  a  low  plane,  agi- 
tated by  just  such  men  as  this  surveyor,  to  get  salary 
raises.    Never  but  once  has  such  an  attempt  been  on  the 
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high  plane  of  protecting  the  public.  The  queer  thing 
about  it  is  that  the  highly  trained  members  of  the  pro- 
fession have  bent  their  efforts  to  heading  off  regulation 
rather  than  to  putting  it  on  a  high  plane  and  to  directing 
its  course.  The  obvious  thing  to  do  is  to  require  a  min- 
imum educational  standard,  ?  knowledge  and  an  under- 
standing of  the  principles  of  engineering.  Then  we  would 
not  have  the  spectacle  in  one  state  of  a  common  school 
teacher,  in  another  a  telegraph  operator,  and  in  still  an- 
other a  man  who  couldn't  solve  trigonometrically  a  plane 
triangle,  being  chosen  for  public  engineering  positions. 

Intelligent  Regulation. 


Mill  Construction  Growing  in  South 

Sir — The  editorial  comment  in  your  issue  of  Dec.  27, 
1917,  on  F.  W.  Dean's  article  on  standard  mill  con- 
struction, states  that  unfortunately  such  construction 
has  remained  a  localism  in  New  England. 

We  wish  to  take  decided  exception  to  this  statement 
for  the  reason  that  this  company  has  built  probabiv 
one  hundred  buildings  of  standard  mill  construction  in 
North  and  South  Carolina,  Georgia,  Alabama  and  Ten- 
nessee. 

It  is  true  that  the  majority  of  these  buildings  were 
designed  by  New  England  architects  and  engineers,  but 
to  the  writer's  personal  knowledge  there  have  been  a 
great  number  of  these  buildings  designed  in  the  last 
few  years  by  Southern  architects  and  engineers,  and  the 
buildings  are  such  that  they  can  be  considered  of  the 
standard  mill  type  in  every  way. 

They  differ  in  some  of  their  details  from  that  shown 
in  Mr.  Dean's  drawings,  but  these  are  only  minor  varia- 
tions, and  the  same  results  are  obtained  as  pointed  out 
by  him. 

Flynt  Building  and  Construction  Co., 

Bobton.  Charles  F.  Dingman,  Engr. 


.  Testimony  of  Engineers  in 
Technical  Litigation 

Sir— The  desirability  of  presenting  the  expert  testi- 
mony of  engineers  in  present  day  technical  litigation  is 
becoming  evident  more  and  more  to  the  legal  profession 
and  as  a  result  many  engineers  are  called  in  for  this 
purpose  who  do  not  realize  the  seriousness  of  the  work 
and  the  possibilities  of  injury  to  their  own  reputation 
and  to  the  engineering  profession  as  a  whole.  As  a 
usual  thing,  the  work  is  fairly  remunerative  and  opens 
up  an  additional  source  of  income  to  many  engineers, 
but  no  one  should  accept  such  a  commission  blindly  and 
without  a  definite  conception  of  his  ethical  relations  to  the 
court,  to  the  plaintiff,  to  the  defendant  and  to  his  own 
profession. 

In  most  cases,  when  one  or  more  engineers  are  re- 
tained on  one  side,  others  will  be  found  on  the  opposite 
side  as  well.  This  leads  to  an  appearance  of  disagree- 
ment among  engineers  which  may  be  exceedingly 
harmful  to  both  sides  of  the  case  in  litigation,  and  to 
the  professional  standing  of  the  expert  witnesses.  The 
majority  of  judges  and  jurors  have  no  engineering 
training  and  must  necessarily  rely  on  such  technical  evi- 
dence as  is  easy  of  comprehension  by  one  having  no 
such  knowledge.  It  therefore  behooves  the  engineer  to 
give  an   absolutely   straightforward   statement   of   the 


facts  as  he  sees  them  from  a  technical  standpoint,  with- 
out the  least  show  of  prejudice  or  fu.'oritism,  and  so  to 
translate  the  technical  findings  that  they  may  be  under- 
stood in  a  comprehensive  manner  by  the  layman.  Eva- 
sion, unnecessary  verbiage  and  technicalities  for  the 
purpose  of  confusing  the  attorneys  and  jurors  are  de- 
cidedly bad  for  the  case  and  for  the  engineer  on  the 
stand. 

A  particular  show  of  favoritism  leads  the  court  to 
believe  that  the  witness  is  being  paid  to  testify  in  a 
certain  way  for  the  benefit  of  the  side  by  which  he  is 
retained,  and  if  the  expert  testimony  as  given  by  the 
other  side  should  differ  in  a  material  way  the  witness  is 
in  a  very  precarious  position  and  may  even  be  in  danger 
of  an  impeachment. 

As  a  general  rule,  the  statement  of  material  facts  Dy 
all  the  engineers,  regardless  of  the  side  on  which  they 
find  themselves,  should  agree,  and  if  the  witnesses  are 
conscientious  and  competent  the  technical  facts  will 
agree  very  closely.  However,  when  it  comes  to  matters 
of  opinion  this  is  rarely  the  case,  and  it  is  here 
that  the  technical  witness  should  be  very  careful  indeed 
that  his  judgment  is  not  warped  by  his  relation  to  the 
case. 

The  engineer  should  remember  that  it  is  not  his  place 
to  help  win  the  suit  for  either  side,  but  it  is  his  place 
to  furnish  the  technical  facts  upon  which  the  attorneys 
can  later  base  their  arguments.  In  fact,  it  would  ap- 
pear to  be  advisable  for  the  courts  to  summon  the  ex- 
pert witnesses  instead  of  the  litigants,  so  there  could 
be  no  leaning  from  the  straight  and  honest  statement  of 
facts  regardless  of  whom  they  help  or  hurt. 

If  we  leave  out  of  consideration  the  giving  of  biased 
and  false  testimony  and  deal  with  facts  only,  there  are 
yet  ways  in  which  experts  may  appear  to  give  conflict- 
ing testimony.  One  side  may  present  only  those  facts 
which  bear  upon  the  case  in  a  favorable  manner  to  them- 
selves, leaving  unstated  any  other  matters  which  might 
be  favorable  to  the  opponent.  Thus  the  engineers  on 
one  side  magnify  certain  facts,  leaving  others  unmen- 
tioned,  and  the  opponent  does  likewise,  but  with  oppo- 
site ends  in  view,  and  with  different  facts  under  con- 
sideration. In  an  instance  of  this  kind  the  conscientious 
engineer  meets  with  the  ethical  question  as  to  whether 
it  is  right  to  state  certain  facts  and  leave  unstated  other 
correlated  matters  which  might  be  necessary  to  the  at- 
tainment of  the  truth. 

This  is  a  practice  which  appears  to  be  very  bad  for 
all  engineers  concerned  and  yet  it  is  increasingly  com- 
mon. The  engineers  on  one  side  state  such  facts  as  will 
improve  their  case  and  those  on  the  other  side  do  like- 
wise for  their  own  side.  Here  all  the  statements  may 
be  within  the  facts  and  all  the  testimony  absolutely 
true  as  far  as  it  goes,  but  the  general  effect  is  to  leave 
a  bad  taste  in  the  mouths  of  the  jurors  and  the  judge. 
To  obviate  such  procedure,  an  engineer  should  not 
accept  employment  as  expert  witness  from  anyone  un- 
less he  does  so  with  the  understanding  that  he  will  be 
allowed  to  state  the  facts,  and  all  of  them,  bearing  on 
the  general  results,  without  any  other  end  in  view  except 
that  of  reaching  as  nearly  as  possible  the  absolute  truth 
of  the  matter  in  contention.  If  this  will  be  prejudicial 
to  the  employer  he  has  the  privilege  of  withdrawing 
his  request  for  engineering  service. 
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This  stand  will  probably  result  in  fewer  requests  for  the 
engineer  to  serve  as  a  witness,  but  it  will  also  result  in 
raising  the  public  opinion  of  engineering  as  a  profession. 
We  must  remember  that  ordinarily  the  engineer  is  little 
in  the  public  eye,  and  his  actions  in  court  are  on  that 
account  more  conspicuous.  No  place  is  more  potent  for 
advertising  character  and  professional  attainments  than 
the  courtroom  and  it  is  in  this  very  fact  that  the  dan- 
ger lies. 

The  next  time  any  of  us  are  called  upon  to  testify 
regarding  technical  matters  let  us  carefully  consider  the 
question  in  all  its  phases  and  not  rush  in  blindly,  possi- 
bly to  our  everlasting  regret.  D.  R.  Shearer. 

Johnson  City,  Tenn. 


Prefers  Vertical  End -Posts  in  Bridges 

Sir — The  writer  has  noticed  that  most  American 
bridges  have  trusses  in  which  the  top  chord  is  omitted 
in  the  end  panel,  so  that  there  are  no  vertical  web  mem- 
bers above  the  bearings.  The  sketch,  Fig.  1,  shows  this 
arrangement.  The  writer  is  accustomed  to  trusses 
whose  end  panels  are  complete  (Fig.  2)  and  he  sees  some 
advantages  in  them.  While  these  advantages  no  doubt 
are  known  to  American  engineers,  he  begs  to  recall 
them: 

1.  The  diagonal  member  in  each  end  panel  may  be 
made  a  tension  member  instead  of  a  compression  mem- 
ber, and  it  will  nearly  always  be  reduced  in  length. 

2.  The  end  floorbeam  may  be  shaped  as  indicated  in 
Fig.  3,  by  which  it  stiffens  the  end  posts  and  thus  gives 


FIG.  I 


FIG. 2. 
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lateral  support  to  the  point  A  (Fig.  2)  of  the  trusses. 
Thus  point  A  can  resist  the  action  of  the  top-chord 
horizontal  bracing  (even  when  a  transverse  bar  at  A  is 
impracticable  because  too  low  to  give  clearance)  pro- 
vided only  the  top-chord  bracing  can  be  extended  to 
point  A  without  fouling  the  clearance.  Even  if  the  top- 
chord  bracing  cannot  be  extended  into  the  end  panels, 
yet  making  firm  the  ends  of  the  top  chords  still  seems 
to  be  a  good  thing.  The  arrangement  shown  in  Fig.  3 
also  provides  a  girder  which  will  be  strong  enough  to 
carry  half  the  dead  weight  of  the  span  when  jacks  are 
placed  under  it  in  order  to  lower  from  erection  level  to 
bearing  level,  or  in  order  to  carry  out  repairs  at  a  later 
time. 

It  will,  perhaps,  be  objected  that  the  arrangement 
shown  in  Fig.  2  is  less  economical  than  that  of  Fig.  1. 
But  that  argument  is  debatable.  First,  the  diagonal 
tension  member  in  Fig.  2  will  certainly  be  of  less  weight 
than  the  compression  member  in  Fig.  1,  even  if  axial 
strains  only  are  taken  into  account.  If  secondary 
stresses  caused  by  bending  in  the  truss  plane  are  also 
considered,  it  will  be  seen  that  Fig.  1  provides  only  two 


members  to  resist  a  certain  bending  moment,  while 
Fig.  2  provides  four.  The  two  members  must  therefore 
be  e.xceptionally  strong. 

If  .secondary  stresses  were  only  a  nuisance,  it  might 
be  unjustifiable  to  add  members  otherwi.se  unnecessary-, 
merely  for  the  sake  of  taking  secondary  stress.  But 
it  must  be  considered  thart;  the  bending  of  web  member? 
relieves  the  chords  of  a  certain  amount  of  strain.  In 
other  words,  web  members  act  in  some  degree  as  the 
web  of  a  plate  girder.  The  section  modulus  of  a  truss 
whose  chords  have  each  the  cross-sectional  area  A  and 
whose  depth  is  h  is  not  simply  Ah,  but  something  more, 
which  depends  on  the  importance  of  the  web  members. 

The  writer  is  anxious  to  know  what  decisive  argument 
can  be  advanced  in  favor  of  the  arrangement,  Fig.   1. 

E.  Boucher, 
Engineer,  Egyptian  State  Railways. 

Cairo,  Egypt. 


Variations  in  Transit  Needles 

Sir — I  have  noted  with  interest  the  article  by  W.  New- 
brough  in  Engineering  News-Record  of  Dec.  13.  p.  1119, 
on  variations  in  transit  needles. 

Theoretically,  the  variations  possibly  should  be  the 
same,  but  practically  they  are  not,  for  it  is  here  that 
many  elements  enter,  particularly  the  personal  equa- 
tion, in  the  manufacture  and  magnetizing  of  the  needles. 
We  may  use  the  identical  material,  magnetize  apparently 
in  the  same  manner,  and  still  have  one  needle  ver\^  live- 
ly and  another  sluggish.  I  have  noted  this  many  times 
in  using  two  different  needles  on  the  same  transit, 
both  balanced  perfectly,  with  a  good  sharp  pivot  point, 
perfect  centering  in  both  needles;  one  needle  would  ap- 
pear sluggish,  the  other  very  lively,  giving  a  difference 
in  variation  from  thirty  minutes  to  one  degree. 

I  have  always  held,  from  ten  years*  practical  expe- 
rience, that  a  variation  found  in  a  locality  is  the  vari- 
ation of  the  particular  instrument  used,  and  not  a  gen- 
eral variation  for  all  transits  used  in  the  locality ;  though 
I  have  seen  on  more  than  one  occasion  surveyors  take 
from  a  map  of  a  survey  (made  by  some  other  engineer 
less  than  a  year  before)  the  variation  as  shown  thereon, 
go  into  the  field,  set  off  this  variation  and  try  to  re- 
trace the  line  as  located  thereon.  After  running  a  short 
way  they  would  swear  that  the  variation  shown  on  the 
map  was  wrong,  when  the  variation  shown  on  this  map 
was  simply  the  variation  of  the  particular  transit  used 
at  that  time. 

I  use  three  transits,  a  Solar,  a  Sietz  and  a  Young, 
and  each  one  gives  a  different  variation;  though  I  con- 
sider this  as  it  should  be  for  the  reasons  stated  above. 
But  if  an  engineer  goes  into  the  field  and  establishes 
a  meridian  by  an  observation  on  Polaiis  at  elongation, 
he  notes  from  the  instrument  its  variation,  and  he  should 
use  this  variation  for  this  particular  transit  only.  The 
same  should  be  done  for  each  individual  transit;  then 
when  you  wish  to  retrace  a  line  of  a  certain  bearing  you 
must  use  the  particular  variation  for  the  transit  used, 
and  not  a  variation  as  found  by  an  engineer  for  some 
other  transit,  as  the  old  saying  goes  that  "North  is 
North,"  let  the  variation  come  what  it  may. 

G.  A.  Strand, 

Eureka,  Calif.  City  Engineer. 
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DETAILS     WHICH     SAVE     TIME     AND     LABOR     ON     CONSTRUCTION     WORK 


Useful  Sweep  Boat  and  Drag-Line  Dredge 
Rigged  Up  on  Canal  Job 

SWEEPING  submarine  excavation  in  the  Hudson 
River,  to  insure  the  removal  of  all  rock  above  the 
required  elevation,  has  been  done  by  means  of  a  deck 
scow,  35  X  96  ft,  rigged  up  for  the  purpose.  The  scow 
was  fitted  with  two  30-ft.  oak  spuds  16  x  16  in.,  raised 
and  lowered  by  independent  spud  engines.  On  it  was 
mounted  an  Ohio  revolving  locomotive  crane,  having  a 


diver  descended  to  locate  the  trouble.  He  then  returned 
and  directed  the  craneman  in  lowering  the  clamshell 
bucket  to  remove  the  obstruction.  The  material  exca- 
vated was  loaded  on  the  deck,  which  had  been  fitted  with 
coamings  so  as  to  give  a  capacity  of  100  cu.yd.  When 
the  scow  had  a  full  load  it  was  towed  to  the  spoil  bank 
and  unloaded  by  the  clamshell  bucket. 

This  scow  and  crane  were  used  also  in  building  wash 
walls  and  'n  placing  riprap  along  the  canal.  The  tool 
proved  useful,  too,  in  excavating  under  bridges  and  high- 


DRAG  BOAT  SWEPT  FOR  HIGH   SPOTS  WITH  RAIL,   DUG   THEM  OUT  AND  LOADED  SPOIL  ON  FORWARD  DECK 


65-ft.  boom  and  a  1-yd.  Williams  clamshell  bucket.  The 
crane  was  so  placed  that  it  could  excavate  from  either 
side  or  over  the  stern.  A  steel  rail  was  suspended  from 
the  scow  at  the  grade-line  elevation.  On  the  forward 
part  of  the  deck  was  a  double-drum  hoisting  engine,  with 
2000  ft.  of  i-in.  steel  cable.  For  sweeping,  this  hoisting 
engine  had  the  i-in.  cable  led  out  on  each  side  of  the 
scow  to  an  anchor,  and  a  13 -in.  line  led  over  the  bow  to  a 
kedge  anchor.  The  scow  was  drawn  back  and  forth  over 
the  canal  prism  by  the  hoisting  engine,  and  it  was 
dropped  down  the  channel  by  slacking  off  the  bow  line. 

When  a  high  point  was  encountered  by  the  sweep 
rail  the  spuds  were  dropped  to  hold  the  scow,  and  a 
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tension  electric  cables  when  the  clearance  was  insufficient 
for  a  dippei"  dredge  and  in  gravel  and  soft,  mucky  blue 
clay. 

On  the  same  work  a  drag-line  dredge  was  improvised. 
Tavo  steel  pontoons,  75  x  15  ft.,  were  placed  together 
and  a  Monighan  drag-line  excavator  was  carried  be- 
tween them  on  a  framing  of  20-in.  I-beams  30  ft.  long. 
The  pontoons  had  25-ft.  steel  spuds,  20  x  20  in.,  oper- 
ated by  independent  spud  engines.  With  a  65-ft.  boom 
handling  a  3-yd.  bucket,  the  machine  could  make  a  50-ft. 
cut.  The  A-frame  and  boom  could  be  lowered  easily 
to  permit  the  machine  to  pass  under  the  numerous 
bridges  and  cable  crossings  encountered. 
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These  machines  were  used  on  the  canalization  of  the 
Hudson  River  for  the  Champlain  Canal,  near  Water- 
ford,  N.  Y.  The  use  of  a  dumping  basin  and  drajr-line 
excavators  on  this  same  work  for  handling  spoil  deliv- 
ered by  dump  scows,  was  described  in  Enyineerinf/ 
Neivs-Record  of  Oct,  25,  p.  809.  The  work  is  beinj? 
done  by  the  Dunbar  &  Sullivan  Dredging  Co.,  Buffalo. 
R.  H.  Goode  is  superintendent. 


Shape  Tops  of  Wood  Piles  So  Steam  Hammer 
Will  Take  Two  at  Once 

IN  DRIVING  a  cofferdam  of  6  x  10-in.  wood  sheeting  for 
the  foundations  for  a  pumping  plant  to  supply  with 
water  the  extension  of  the  Trumbull  Steel  Co.'s  plant 
at  Warren,  Ohio,  described  on  page  73,  the  Dravo 
Contracting  Co.  shaped  the  heads  of  the  piles  as  shown 
in  the  photograph  so  as  to  reduce  greatly  time  and 
breakage  in  driving.    Two  adjoining  piles  were  trimmed 


PILES  DROVE  WITHOUT  SPLITTING 

on  opposite  sides,  so  that  when  placed  together  the 
upper  end  of  the  pair  would  form  a  round  butt  which 
would  fill  the  hood  of  a  Vulcan  steam  hammer,  leaving 
a  flat  place  on  top  the  size  of  the  dolly  plate. 

The  sheeting,  which  was  made  of  solid  timbers, 
splined,  was  easily  driven,  two  pieces  going  down  to- 
gether about  as  fast  as  one  driven  alone.  The  time  re- 
quired for  hammering  in  the  sheeting  was  thus  cut 
virtually  in  two,  as  is  commonly  done  by  driving  two  or 
more  piles  at  once  in  placing  steel  sheeting.  As  shown 
in  the  photograph,  the  top  of  the  cofferdam  resulting 
from  this  process  was  very  even,  none  of  the  piles  being 
split  or  driven  out  of  line.  The  driving  was  through 
clay  and  gravel,  and  a  jet  was  not  used. 


Men  Like  Y.  M.  C.  A.  in  Ohio 
Construction  Camp 

By  George  W.  McAlpin 

Government  Dam  No.  ?.'i,  MiiVHville,  Ky. 

WHILE  army  Y.  M.  C.  A.  work  is  being  brought  so 
forcibly  to  the  public  attention,  it  is  interesting  to 
note  the  experiment  conducted  during  the  past  construc- 
tion season  by  the  Bates  &  Rogers  Construction  Co.  on 
its  work  at  Lock  and  Dam  33,  Ohio  River. 

Lock  and  dam  work  does  not,  as  a  rule,  appeal  to  the 
common  laborer,  for  he  is  continually  worrying  about  the 
possibility  of  having  to  work  in  mud  or  water,  as  well 
as  imagining  numerous  dangers  which  do  not  exist.  Due 
to  these  fancies,  as  well  as  to  the  high  wages  paid  on  the 
construction  of  the  army  cantonments,  it  has  been  very 
difficult  to  keep  laborers  on  the  job  during  the  past  sea- 
son. In  order  to  make  the  men  feel  more  at  home  and 
to  induce  them  to  stay,  a  Y.  M.  C.  A.  plan  was  adopted. 

A  secretary  loaned  by  the  association,  whose  salary 
was  paid  by  the  contractor,  had  charge  of  the  work. 
An  old  bunkhouse  was  transformed  into  a  clubhouse. 
Bunks,  etc.,  were  moved  out  and  in  their  place  came 
chairs,  tables,  reading  stands  and  book  shelves.  Cards, 
checkers  and  other  games,  as  well  as  quite  a  few  books 
and  magazines,  helped  to  furnish  amusement  and  recre- 
ation for  the  men.  A  phonograph  proved  popular,  while 
an  old  moving-picture  machine,  ^-epaired  and  operated 
by  one  of  the  men,  was  used  in  giving  shows  three  nights 
each  week.  Films  were  secured  from  a  nearby  town  at 
small  cost.  A  tennis  court  was  marked  off  as  well  as  a 
ball  field.  The  ball  game,  played  with  an  indoor  ball 
and  bat,  at  noon  time  or  between  shifts,  proved  popular, 
virtually  every  man  in  camp  taking  part  at  one  time  or 
another. 

On  Sundays,  services  were  conducted  both  morning 
and  evening  by  the  Y.  M.  C.  A.  man  in  charge.  Occa- 
sionally, a  speaker  from  a  nearby  town  would  volunteer 
to  address  the  men. 

While  it  is  hard  to  say  whether  the  experiment  has 
proved  a  decided  success,  due  to  the  short  time  that  has 
elapsed  since  it  was  made,  and  to  the  unusual  labor  con- 
ditions in  the  country,  still,  judging  from  the  number 
of  men  that  took  part  in  the  games  and  attended  the 
services,  it  must  have  had  some  good  effect.  Men  get 
lonesome  when  in  construction  camps  as  well  as  when 
in  army  camps,  and  a  book  to  read,  a  game  of  cards  or 
a  moving  picture  may  leave  a  man  in  a  more  contented 
frame  of  mind  than  merely  sitting  around  and  waiting 
for  bedtime.  It  is  hoped  the  experiment  can  be  re- 
peated next  season  so  that  its  effects  can  be  more  thor- 
oughly studied. 


Chicago  Boulevard  Extension  To  Be  Pushed 

Court  decision  in  a  condemnation  suit  clears  the  way 
for  Chicago's  extension  of  Michigan  Ave.  to  connect  the 
north  and  south  boulevard  systems,  including  a  double- 
deck  bascule  bridge  across  the  river.  The  short,  nar- 
row section  of  Michigan  Ave.  south  of  the  river  will  be 
widened  to  127  ft.  and  the  extension  north  of  the  river 
will  be  141  ft.  wide.  Work  will  be  commenced  as  soon 
as  possible.  It  is  under  the  direction  of  the  Board  of 
Local  Improvements,  and  is  estimated  to  cost  about 
$10,000,000. 


News  of  the  Week 


CURRENT     EVENTS     IN     THE    CIVIL      ENGINEERING     AND     CONTRACTING    FIELDS 


Water- Power    Legislation 
-Urged  by  President 

Bill  To  Be  Introduced  in  Lower  House 

Creates  Commission  of  Three 

Cabinet  Members 

At  a  conference  held  at  the  White 
House,  Jan.  4,  President  Wilson  urged 
on  congressmen  interested  in  pending 
water-power  bills  the  need  of  prompt 
and  united  action  to  secure  efft-ctive 
legislation  at  the  present  session  of 
Congress.  In  order  to  end  the  dead- 
lock which  has  existed  between  the 
advocates  of  various  bills  now  pend- 
ing, an  entirely  new  bill  has  been  pre- 
pared by  direction  of  Secretaries 
Baker,  Lane  and  Houston,  and  this 
bill  creates  a  water-power  commission 
made  up  of  the  cabinet  officers  named. 

Licenses  for  Fifty  Years 
This  commission  is  given  authority 
to  grant  licenses  for  the  use  of  water 
power  on  public  lands  as  well  as  upon 
navigable  streams  for  a  term  of  50 
years.  The  commission  is  to  have  an 
executive  officer,  who  is  to  be  appointed 
by  the  President  for  a  term  of  five 
years.  The  commission  has  authority 
to  provide  a  franchise  for  the  payment 
of  rentals,  and  to  fix  all  other  terms 
in  connection  with  the  conditions  under 
which  the  development  shall  be  made. 
At  the  end  of  the  50-year  term,  the 
commission  may  either  continue  the 
licensee  in  possession  of  the  property, 
or  it  may  issue  new  licenses  under  laws 
at  that  time  applicable.  If  a  new  li- 
censee receives  the  property,  he  must 
pay  to  the  original  licensee  the  fair 
value  of  the  property,  or  if  the  Gov- 
ernment takes  the  property  over  it 
must  pay  a  fair  value.  This  fair 
value  is  defined  as  including  all  physi- 
cal property  and  main  transmission 
lines,  plus  severance  damages  for  any 
property  which  is  not  taken  over  and 
which  is  damaged  by  reason  of  sever- 
ance. The  licensee  is,  however,  to  re- 
ceive no  allowance  for  increased  land 
values,  for  water  rights  or  for  any 
good  will  or  value  due  to  its  operation 
as  a  going  concern. 

Congress  May  Amend,  Alter  or 
Repeal 

The  bill  reserves  the  right  to  Con- 
gress to  alter,  amend  or  repeal  the 
rights  granted  by  the  Water  Power 
Commission,  but  it  may  not  thus  alter, 
amend  or  repeal  franchises  where  the 
grantors  have  already  exercised  the 
rights  granted  of  expending  money. 

The  committee  which  drafted  this 
bill  was  made  up  of  Gen.  William  M. 
Black  and  Colonel  Keller,  of  the  Corps 
of  Engineers,  representing  the  War 
Department;  Maj.  E.  C.  Finney,  mem- 
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ber  of  the  Institute  of  Electrical  En- 
gineers, who  is  acting  as  a  water- 
power  expert  for  Secretary  Lane,  and 
former  Representative  Lathrop  Brown, 
of  New  York,  who  is  now  a  special  as- 
sistant to  Secretary  Lane.  The  De- 
partment of  Agriculture  was  repre- 
sented by  O.  C.  Merrill,  chief  engineer 
of  the  Forest  Service. 

At  the  White  House  conference  it 
was  announced  that  the  administration 
bill  will  be  introduced  into  the  House 
by  the  Rules  Committee,  which  may 
report  a  special  rule  requiring  action 
withm  a  limited  time  upon  the  bill.  In 
order  to  otain  harmony,  if  possible, 
between  the  advocates  of  other  pend- 
ing bills  and  their  cooperation  in  sup- 
port of  the  administration  bill  with 
possible  amendment,  a  committee  of 
fifteen,  made  up  of  five  members  from 
each  of  the  House  Committees  on  In- 
terstate and  Foreign  Commerce,  Ag- 
riculture, and  Public  Lands,  is  created. 

The  Senate  passed  the  Shields  water- 
power  bill  on  Dec.  14,  and  it  is  less 
certain  that  the  administration  ill  will 
have  plain  sailing  in  the  Senate.  It 
is  expected,  however,  that  another 
White  House  conference  will  be  held 
of  senators  interested  in  the  pending 
water-power  bill,  in  the  hope  that  there 
also  it  may  be  possible  to  secure  united 
action  in  favor  of  the  administration 
bill. 

Government  Takes  Over  Niagara 
Power  Plants 

On  Dec.  28  the  Government  requisi- 
tioned the  electric  power  produced,  im- 
ported and  distributed  by  the  Niagara 
Falls  Power  Co.,  the  Hydraulic  Power 
Co.  of  Niagara  Falls  and  the  Cliff  Elec- 
trical Distributing  Co.  Disposition  of 
the  power  and  rules  regarding  its  use 
are  not  yet  decided  upon,  pending  an 
investigation  of  the  power  and  fuel  sit- 
uation in  and  around  Buffalo  by  Robert 
J.  Bulkeley,  who  is  connected  with  the 
War  Industries  Board,  and  Col.  C. 
Keller,  U.  S.  Army,  of  the  Chief  of  En- 
gineers' Office  in  Washington. 


Highway  Traffic  Association 
Meeting 

A  public  meeting  of  the  Highway 
Traffic  Association  of  the  State  of  New 
York  will  be  held  in  the  assembly  hall 
of  the  Automobile  Club  of  America, 
247  West  54th  St.,  New  York  City,  on 
Tuesday  evening,  Jan.  15.  Roy  D. 
Chapin,  chairman  of  the  Highways 
Transport  Committee  of  the  Council 
of  National  Defense,  will  speak  on  the 
work  of  his  committee,  and  the  topic 
for  general  discussion  will  be  "Practical 
Methods  of  Relieving  Terminal  Freight 
Congestion  in  New  York  City." 


Government  Housing  Plans 
Are  Progressing 

Letter  from  Chairman  Hurley  Shows  That 

Much  Work  Has  Been 

Done 

Just  what  the  Government  intends 
to  do  toward  providing  homes  for  the 
thousands  of  workers  who  cannot  be 
accommodated  normally  near  the  new 
and  enlarged  war  industries  has  not 
yet  been  definitely  announced  or  possi- 
bly even  decided  upon.  An  indication 
of  the  progress  which  has  been  made 
and  the  developments  in  one  field,  that 
of  shipbuilding,  may  be  had  from  a 
recent  letter  of  Chairman  Hurley,  of 
the  Shipping  Board,  to  Senator  Fletch- 
er, Chairman  of  the  Committee  on 
Commerce,  explaining  the  request  of 
the  Board  for  $35,000,000  for  houses 
near  shipyards.  Mr.  Hurley  wrote  in 
part  as  follows: 

"One  of  the  most  perplexing  prob- 
lems of  the  war  to  the  United  States 
Shipping  Board,  the  army,  and  the 
navy,  has  been  the  lack  of  housing 
facilities  for  the  enormously  increased 
army  of  labor.  The  War  Industries 
Board  appointed  a  Committee  on  Hous- 
ing, with  Otto  M.  Eidlitz,  of  New  York, 
as  chairman,  to  investigate  and  advise 
on  this  situation. 

Investigated  by  Committee 
"This  committee  has  investigated 
and  advised  on  the  immediate  necessity 
of  increasing  housing  facilities,  but 
owing  to  the  fact  that  this  problem  had 
not  yet  reached  a  critical  stage  at  the 
time  Congress  adjourned  at  its  last 
session,  and  that  no  request  had  been 
made  to  Congress  for  an  appropriation 
to  provide  necessary  houses,  Mr.  Eid- 
litz was  unable  to  do  more  than 
suggest. 

"The  Shipping  Board  also  had  ap- 
pointed an  advisory  committee  which 
thoroughly  investigated  housing  condi- 
tions at  the  shipyards  and  recom- 
mended some  action  toward  relieving 
the  situation,  but  all  committees  were 
more  or  less  handicapped  by  no  special 
financial  prov'sions  for  taking  care  of 
this  unlooked-for  situation. 

Construction  Begun  at  Once 
"In  November  I  appointed  J.  Rogers 
Flannery  to  see  what  could  be  done  to 
help  the  housing  troubles  at  the  ship- 
yards. The  demand  for  immediate 
action  became  so  apparent,  when  the  sit- 
uation was  thoroughly  investigated, 
that  the  Shipping  Board  decided  to 
start  construction  at  once  at  the  most 
critical  points.  Hog  Island  will  be  the 
largest  operation,  and  $10,000,000  has 
been  set  aside  for  the  erection  of  thou- 
sands of  houses  to  be  erected  in  the 
vicinity  of  the    Hog   Island    shipyard. 
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Bristol,  Penn.,  has  also  been  assisted, 
and  a  large  community  site  is  being 
constructed. 

"Sparrows  Point,  Md.,  has  been  in 
need  of  housing  facilities,  and  the 
Shipping  Board  is  helping  the  Bethle- 
hem Shipbuilding  Corporation,  Ltd., 
to  purchase  about  400  five-  and  six- 
room  brick  houses  to  care  for  the  ship- 
yard employees.  Baltimore,  which  is 
about  ten  miles  from  the  shipyards,  is 
cooperating  with  the  United  States 
Shipping  Board  to  the  fullest  extent, 
and  is  giving  invaluable  assistance  in 
helping  to  place  the  shipyard  employees 
in  homes,  rooms,  and  apartments. 

"Chester,  Penn.;  Wilmington,  Del.; 
Newport  News,  ,Va.;  Newburgh,  N.  Y., 
and  many  other  shipbuilding  points  are 
being  investigated,  and  plans  are  under 
consideration  for  alleviating  the  hous- 
ing situation. 

"We  are  treating  the  housing  propo- 
sition from  a  very  broad  viewpoint, 
and  in  all  cases  where  community  sites 
are  being  planned  are  providing  all  the 
social,  moral  and  artistic  features  that 
will  add  to  the  social,  moral  and  physi- 
cal wellbelng  of  the  shipbuilding  em- 
ployees, who  will  live  in  these  com- 
munities. While  protecting  the  invest- 
ment of  the  Government,  we  are  also 
adjusting  the  rents,  purchase  terms, 
etc.,  on  such  a  basis  that  they  will  be 
within  normal  reach  of  the  men  who 
will  occupy  these  houses. 

Shipping  Board's  Program 
"The  Shipping  Board  has  invited  the 
Committee  on  Housing  to  act  as  its 
advisory  committee,  has  provided  quar- 
ters for  and  is  paying  all  salaries  and 
clerical  expenses  of  this  committee  and 
is  attempting  to  work  out  this  housing 
problem  along  the  very  broad  lines  that 
it  deserves,  hoping  that  Congress  will 
realize  the  necessity  of  providing  the 
necessary  appropriation  with  v/hich  to 
take  care  of  the  housing  necessities  of 
all  branches  of  the  Government. 

"The  Shipping  Board  is  building  up 
this  housing  organization  in  conjunc- 
tion with  the  Committee  on  Housing,  so 
that  no  time  may  be  lost,  and  when 
Congress  decides  to  appoint  an  inde- 
pendent housing  commission  with  the 
necessary  appropriation  to  take  hold 
and  construct  the  necessary  housing 
for  all  branches  of  the  Government, 
standard  town  plans  will  have  been 
laid  out  and  standard  types  of  houses 
that  will  permit  of  standard  dimen- 
sion parts  and  standard  materials  will 
have  been  decided  upon.  Everything 
will  be  ready.  All  preliminary  foun- 
dation work  will  have  been  completed. 
Immediate   action   can  be  assured." 


Priority  Order  No.  2  Suspended 

Lovett  Issues  Manifesto  Allowing  Resumption  of  Road  Work — 
Quickly  Follows  Government  Control  of  Rails 


New  York  War  Port  Board  Elects 
New  Chairman 

E.  N.  Hurley,  chairman  of  the  Ship- 
ping Board,  was  elected  head  of  the 
War  Port  Board  of  New  York  on  Jan. 
7,  succeeding  Secretary  McAdoo,  who 
was  forced  to  give  up  the  place  because 
of  the  pressure  of  work  entailed  by  his 
new  office  of  Director  of  Railroads. 

After   the  meeting  of  the  board  in 


As  an  expected  aftermath  to  the 
President's  taking  over  of  railroad 
lines  on  Dec.  26,  Robert  S.  Lovett,  ad- 
ministrator of  priority  and  transpor- 
tation, issued  a  general  suspension  or- 
der, taking  effect  midnight  of  Dec.  31, 
which  affected  all  priority  orders  which 
had  been  issued.  This  rescinding  of 
orders  will  hold  until  furthei  notice, 
but  it  is  expected  that  the  centralized 
control  of  the  railroad  lines  will  make 
another   general   reversal    improbable. 

The  significance  of  Government  con- 
trol was  pointed  out  in  two  editorials 
in  Engineering  Newn-Record  of  Jan. 
3,  p.  4.  The  possibilities  of  economiz- 
ing facilities,  and  so  increasing  the  effi- 
ciency of  the  roads  that  all  necessary 
present  traffic  can  be  handled  will  no 
doubt  have  a  direct  effect  upon  the  re- 
sumption of  highway  construction. 
This,  in  turn,  is  expected  to  do  much 
toward  further  increasing  the  capacity 
of  our  railroad  system  and  making  our 
war-time  preparations  more  speedy 
and  effective. 

Attention  is  called  to  an  editorial  on 
p.  59  of  this  issue,  which  points  cut 
the  recent  development  in  the  Govern- 
ment's attitude  toward  transportation. 
Highway  officials  all  over  the  country 
have  been  anticipating  this  action,  and 
are  already  preparing  plans  for  the 
vital  and  important  highways  that  will 
be  constructed  this  year  between  im- 
portant industrial  centers,  and  as  ex- 
tensions to  terminal  facilities — the  last 
affording  opportunity  for  the  delivery 


of  freight  from  factories  or  ware- 
houses to  switches  outside  of  yard 
limits  which  may  be  reached  by  motor 
truck  over  well-paved  roads. 

Taken  in  connection  with  the  new 
order  from  Secretary  McAdoo,  raising 
the  demurrage  charges  on  freight  cars, 
the  recent  actions  of  the  Government 
should  prove  an  immediate  and  effec- 
tive remedy  for  the  congestion  which 
has  been  scuh  an  impediment  to  our 
preparations  and  the  cause  of  so  much 
worry  and  distress  to  those  who  saw 
the  necessity  of  despatch  and  efficiency, 
as  well  as  to  the  populations  of  cities 
which  required  an  even  movement  of 
freight  for  the  very  necessities  of  their 
existence. 

The  Highway  War  Board,  together 
with  the  Office  of  Public  Roads  and 
various  state  highway  departments, 
should  now  be  able  to  proceed  with  a 
logical,  consistent  and  defensible  pro- 
gram of  road  construction.  The  gen- 
eral attitude  of  highway  engineers  is 
that  the  new  problems  in  road  building 
must  go  further  than  a  mere  consid- 
eration of  the  engineering  in  connec- 
tion with  the  preparation  of  founda- 
tions and  wearing  surface.  Many  are 
at  the  present  time  m.aking  a  special 
study,  not  of  these  features,  but  of  the 
general  questions  of  transportation 
upon  which  the  construction  of  roads 
for  the  next  year  must  turn.  From  all 
indications,  the  breaking  up  of  winter 
will  witness  an  encouraging  resump- 
tion of  highway  construction. 


Washington,  Irving  T.  Bush,  the  ex- 
ecutive officer,  conferred  with  Secre- 
tary Baker  and  Major  General  Black 
in  regard  to  the  storage  of  ammunition 
around  New  York  Harbor.  Mr.  Baker 
later  announced  that  a  project  was  be- 
ing worked  out  which  would  insure 
safe  storage  of  explosives,  but  that  he 
was  not  ready  to  make  the  plans  public 
because  the  acquisition  of  certain 
lands  was  involved. 


Goethals  Heads  Army 
Transportation 

On  Jan.  7  Secretary  of  War  Baker 
took  one  step  farther  toward  the  cen- 
tralization of  activities  in  his  depart- 
ment by  naming  Maj.  Gen.  George  W. 
Goethals  Director  of  War  Department 
Transportation  and   Storage. 

General  Goethals,  as  Acting  Quar- 
termaster General,  directs  the  supply, 
subsistence  and  pay  departments  of 
the  army,  supplemented  bv  the  em- 
barkation and  oiher  services  already 
established  in  his  office,  each  with  a 
general  officer  in  charge.  Under  the 
now  order  he  will,  in  addition,  super- 
vise transportation  of  all  ordnance, 
engineers,  signal  corps,  aviation  serv- 
ice and  coast  artillery  material,  as  well 
as  quartermaster  supplies   and  troops. 


All  bureaus  heretofore  independent 
in  this  regard  have  been  directed  to 
coordinate  their  demands  upon  the 
railroads  and  upon  storage  facilities 
through  the  Director  of  Transporca- 
tion.  He,  in  turn,  will  deal  with  the 
Director  of  Railroads,  the  Shipping 
Board  or  any  other  centralized  agency 
for  transportation  or  storage,  present- 
ing complete  schedules  of  cars  and  ton- 
nage moded  and  working  out  routing 
and  storage  so  as  to  get  the  most  effi- 
cient use  of  the  nation's  facilities. 


Engineering  Profession  Ignored  in 
Service  Board  Appointees 

F.  J.  H.  Kracke  and  Charles  B. 
Hubbell  have  been  named  by  Governor 
Whitman  of  New  York  to  fill  the  places 
on  the  Public  Service  Commission, 
First  District,  made  vacant  by  the 
resignations  of  Col.  William  Hayvvard 
and  Lieut.  Col.  Henry  W.  Hodge,  both 
of  whom  left  office  to  join  the  United 
States  Army.  Mr.  Kracke,  a  Brooklyn 
politician,  has  been  commissioner  of 
plant  and  structui-es  for  New  York 
City  under  the  recent  Mitchell  admin- 
istration. Mr.  Hubbell  is  a  member  of 
the  state  Commission  on  New  Prisons 
and  former  president  of  the  New  York 
City  Board  of  Education. 
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Engineer  Officers  Raised  to  Rank  of  Brigadier  Generals  in  National  Army 


BRIG.  GEN.  CLEMENT  A.  F.  FLAGLER 

Langfitt    Promoted    to    Rank    of 
Major  General,  and  Rees,  Harts, 
Flagler  and  Jadwin  Be- 
come Brigadiers 

The  higher  officers  in  the  Corps  of 
Engineers,  U.  S.  Army,  are  gradually 
being  promoted  to  general  commands 
in  the  National  Army.  In  the  latest 
Presidential  orders  five  engineers  are 
promoted,  four  to  be  brigadiers  and 
one  to  be  a  major  general. 

The  new  major  general  is  William 
C.  Langfitt,  who  was  made  a  brigadier 
early  in  the  war.  General  Langfitt 
was  graduated  from  West  Point  in 
1883,  and  after  the  usual  station  duty 
of  the  younger  engineer  officer  took 
command  in  1898  of  the  engineering 
work  of  the   army   in   Hawaii.      From 


BRIG.    GEN.    EDGAR   JADWIN 

1899  to  1905  he  was  on  the  Pacific 
Coast,  and  in  1905  and  1906  in  com- 
mand of  the  engineer  post  and  school 
at  Washington.  In  October,  1906,  he 
went  to  Cuba  as  chief  engineer  on  the 
staff  of  General  Barry,  returning  in 
August,  1907,  to  the  engineer  post  and 
school  at  Washington.  From  1910  un- 
til our  entry  in  the  war  he  was  in 
charge  of  various  engineer  offices 
throughout  the  East.  He  was  in  com- 
mand of  one  of  the  first  railway  regi- 
ments which  went  to  France.  General 
Langfitt's  photograph  was  reproduced 
in  Engineering  News-Record  of  May 
24,  1917,  p.  429. 

The  new  brigadiers,  all  promoted 
from  colonels  of  engineers  in  the  reg- 
ular army,  are  Thomas  H.  Rees,  Clem- 
ent A.   F.    Flagler,  W.   W.    Harts  and 


BRIG.    GEN.    W.    W.    HARTS 

Edgar  Jadwin.  General  Rees  has  re- 
cently been  in  command  of  an  engineer 
regiment  in  the  Philippines  after  be- 
ing on  station  in  San  Francisco,  where 
he  was  chairman  of  the  California 
Debris  Commission.  General  Flagler's 
most  recent  assignment  was  in  charge 
of  the  Washington  district,  which  in- 
cluded the  aqueduct  and  the  new  Key 
Bridge.  General  Harts  has  been  Su- 
perintendent of  Public  Buildings  and 
Grounds  at  Washington  and  the  mili- 
tary aid  of  President  Wilson  for  some 
years,  but  at  his  own  request  was  as- 
signed early  in  the  war  to  active  duty 
in  command  of  one  of  the  engineer 
regiments. 

General  Jadwin  went  to  France  early 
in  the  war  in  command  of  one  of  the 
military  regiments. 


Opportunities     for     Engineers 

Outside  Army  and  Navy 

Reserve  Corps 

In  Engineering  News-Record  last 
week  attention  was  called  to  the  fact 
that  the  Engineer  Officers'  Reserve 
Corps  of  the  army  and  the  Civil  En- 
gineer Officers'  Reserve  cf  the  navy 
were  at  the  present  time  filled  and  that 
there  is  no  demand  from  Washington 
for  candidates  for  commissions  in 
either  of  these  corps. 

At  the  same  time  it  should  be  pointed 
out  that  there  are  certain  opportunities 
for  engineering  service  in  the  ordnance 
and  signal  departments  of  the  army, 
both  of  which  are  commissioning  a  few 
engineers.  Neither  of  these  branches, 
however,  has  a  special  engineers'  re- 
serve, nor  has  either  yet  conducted  a 
public  campaign  among  engineers  for 
candidates  for  commissions;  but  the 
Ordnance  Department  has  recently 
established  in  the  office  of  the  Ameri- 


can Society  of  Mechanical  Engineers 
at  New  York  City  a  board  of  officers 
for  the  purpose  of  examining  candi- 
dates for  commissions  and  is  particu- 
larly anxious  to  obtain  men  familiar 
with  the  manufacture,  construction 
and  repair  of  ordnance  material.  The 
Quartermaster  Corps  has  had  a  num- 
ber of  construction  engineers  commis- 
sioned to  work  on  the  various  canton- 
ments, warehouses,  etc.,  but  there  is 
apparently  no  demand  for  any  more. 

The  Signal  Corps,  too,  has  a  few 
structural  men  for  its  construction 
program,  but  the  demand  for  engineers 
outside  of  the  Corps  of  Engineers  is 
mainly  for  those  of  mechanical  train- 
ing and  more  particularly  with  machine 
shop  or  manufacturing  experience. 

Engineers  who  might  qualify  for 
such  appointments  and  all  other  who 
desire  to  offer  their  technical  services 
to  the  Government  can  register  in  the 
v.  S.  Public  Service  Reserve,  which  is 


a  branch  of  the  Department  of  Labor, 
having  its  office  at  1712  I  St.,  Wash- 
ington, D.  C.  On  writing  to  this  office 
an  applicant  will  be  instructed  to  fill 
out  blanks  which  will  put  on  record  his 
experience  and  qualifications.  Thus 
there  is  gradually  being  built  up  a  list 
in  Washington  to  which  both  the  mili- 
tary and  civil  departments  are  turning 
to  fill  vacancies  or  new  positions. 
Registration  in  the  Public  Service  Re- 
serve does  not  bind  a  man  to  any  serv- 
ice, nor  does  it  guarantee  to  find  a 
place  for  any  applicant.  It  does  bring 
together  the  man  and  the  position. 


Want    More    Road    Builders    To 
Serve  with  Forestry  Regiment 

There  is  immediate  need,  according 
to  an  announcement  sent  out  by  Major 
General  Black,  Chief  of  Engineers,  for 
3000  additional  enlisted  men,  experi- 
enced in  road  and  bridge  construction^ 
to   form   auxiliary  units   required    for 
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service  in  France  with  the  20th  En- 
gineers or  Lumbermen's  Regiment  now 
being  assembled  at  Washington,  D.  C. 
Laborers,  motor  truck  drivers,  oper- 
ators of  road  machinery,  bridge  car- 
penters and  men  skilled  in  road  con- 
struction are  wanted. 

Previous  military  training  is  unnec- 
essary. Men  should  apply  at  once, 
stating  their  experience  in  full,  to  Maj. 
H.  F.  Bowlby,  Office  of  the  Chief  of 
Engineers,  Room  25,  War  Department, 
Washington,  D.  C.  Not  only  men  from 
18  to  21  and  from  31  to  41  can  volun- 
teer, but  those  within  the  draft  law 
having  the  special  experience  required, 
and  not  having  been  called,  can  be  in- 
ducted into  service  and  assigned  to  the 
regiment  by  their  local  draft  boards, 
after  their  applications,  directed  to 
Major  Bowlby,  have  been  approved. 

The  regiment  is  stated  to  be  fully 
officered. 


Engineers  May  Register  for 
Public  Service 

The  United  States  Public  Service 
Reserve,  a  branch  of  the  Department 
of  Labor,  with  headquarters  at  1712 
I  St.,  N.W.,  Washington,  D.  C,  is  com- 
piling a  list  of  qualified  men  in  all 
branches  of  activity  for  war  work 
under  the  Government.  It  is  particu- 
larly desirous  of  registering  engineers 
who  are  willing  to  accept  positions  in 
Government  service  or  commissions  in 
the  army  or  the  navy.  Under  date  of 
Dec.  28,  it  issued  a  special  appeal  to 
such  engineers.  While  it  is  the  opin- 
ion of  Engineering  Neivs-Record  that 
the  tone  of  this  appeal  is  unduly  optim- 
istic as  to  the  applicants'  chances  of 
receiving  commissions  in  the  military 
forces,  the  text  is  printed  below  with 
that  reservation  only: 

"The  Army  and  Navy  staff  depart- 
ments continue  to  demand  men  of  en- 
gineering experience,  especially  in  in- 
dustrial lines.  At  present  the  outlook 
is  that  this  demand  will  continue 
throughout  the  period  of  the  war. 

"In  calling  attention  to  this,  the 
United  States  Public  Service  Reserve, 
Washington,  D.  C.  (where  records  of 
men  willing  to  serve  when  called  will 
be  kept  on  file),  points  out  that  a  man 
of  engineering  experience  has  a  rare 
combination  of  opportunities  open  to 
him,  which  are  not  open  to  the  average 
patriotic  American,  as  follows: 

"1.  To  serve  the  country  in  his  most 
effective  capacity. 

"2.  To  keep  in  touch  with  his  own 
profession,  with  the  result  that  his 
patriotic  service  will  not  have  caused 
him  to  become  rusty  by  the  time  peace 
returns. 

"3.  To  become  a  commissioned  offi- 
cer and  receive  much  better  pay  than 
the  average  man  who  has  wholly  subor- 
dinated personal  interests  and  now 
works  for  the  national  good. 

"4.  To  perform  his  service  usually 
without  leaving  the  United   States." 

Those  writing  to  the  Washington 
office  will  be  asked  to  fill  out  blanks 
registering  qualifications,  but  will  not 
be  obliged  to  accept  positions. 


Governor  Whitman  Would 
Sell  Staters  Water  Power 

In  Annual   Message  New  York    Executive 

Urges  Laws  Knabling  State  To 

Develop  Power 

In  his  annual  message  to  the  Legis- 
lature, Governor  Whitman  of  New 
York  brings  to  the  attention  of  that 
body  the  need  of  modern  water-power 
legislation,  to  permit  a  proper  use  of 
many  of  the  water  resources  of  the 
state,  with  an  equitable  return  to  the 
state.  Some  of  the  pertinent  para- 
graphs of  the  message  are  a^,  follows: 

"For  several  years  past  there  have 
been  endeavors  to  formulate  a  policy 
for  the  conservation  of  the  water 
powers  of  the  state,  but  as  yet  no  ade- 
quate solution  of  this  problem  has  been 
found.  I  am  convinced  that  now  is  the 
time  for  the  adoption  of  a  policy  that 
will  enable  the  state  not  only  to  de- 
velop these  natural  resources  but  also 
to  derive  a  substantial  revenue  there- 
from. 

"It  was  the  practice  in  the  past 
to  grant  to  individuals,  by  private  bills, 
the  right  to  use  the  water  powers  of 
the  state  without  consideration.  Thus 
properties  of  inestimable  value,  for- 
merly the  property  of  all  the  people 
of  the  state,  by  reason  of  such  grants 
yield  no  income  to  the  state,  and  fre- 
quently it  has  been  necessary  for  the 
state  to  reclaim  at  an  enormous  ex- 
pense the  property  granted  by  these 
private  bills. 

Electric  Power  Urgently  Needed 
Now 

"Never  before  has  the  need  of  elec- 
tric power  been  so  urgent  as  it  now 
is  and  will  continue  to  be,  not  only 
for  the  period  of  the  war  but  there- 
after. We  need  the  development  of 
the  vast  natural  resources  of  the  state 
to  win  the  war  as  well  as  to  win  in 
the  commercial  strife  that  will  inevita- 
bly follow. 

"Under  the  present  laws,  the  state  is 
prohibited  from  disposing  of  any  sur- 
plus waters  created  by  the  canal  im- 
provement. The  surplus  power  created 
accidentally  by  the  construction  of  the 
canal  is  now  being  wasted.  The  in- 
creasing cost  of  maintaining  our  state 
government  is  a  continuing  serious 
problem,  and  the  direct  revenue  of  the 
state  can  be  increased  ^vithout  appre- 
ciable expense  to  it  by  leasing  the  sur- 
plus waters. 

"Realizing  the  importance  of  this 
question,  I  requested  the  State  Engi- 
neer, the  Attorney-General,  the  Super- 
intendent of  Public  Works  and  the 
Conservation  Commissioner  to  study 
the  question  and  to  report  to  me  their 
conclusions    and   recommendations 

"The  recommendations  of  the  com- 
mittee are  as  follows: 

"Your  committee  has  decided  upon 
submitting  to  ^ou  four  suggestions, 
the  first  two  of  which,  while  concrete 
in  themselves,  necessarily  have  a  di- 
rect bearing  upon  the  third,  and  in  the 
opinion  of  your  committee  should  be 
effected  in  order  to  permit  of  a  proper 


Index  to  Vol.  79 

The  index  to  Vol.  79  of 
"Engineering  News-Record," 
which  closed  with  the  issue  of 
Dec.  27,  1917,  will  be  found 
just  before  the  back  cover  of 
this  issue. 


and  certain  accomplishment  of  the 
third  suggestion. 

"1.  To  amend  the  Constitution  so  as 
to  take  from  the  Legislature  the  power 
to  grant  away,  by  private  bills,  the 
water  powers  of  the  state. 

"2.  To  repeal  Article  7a  of  the  Con- 
servation Law  which  provides  for  river 
regulation  by   storage  reservoirs. 

"3.  The  immediate  passage  of  appro- 
priate legislation  to  enable  the  state 
to  develop  the  undeveloped  water  pow- 
ers of  the  state  through  a  commission 
to  be  appointed  by  the  Governor  and 
to  market  the  power  thus  developed 
under  the  direction  of  such  commission. 

"4.  The  immediate  passage  of  ap- 
propriate legislation  authorizing  the 
Superintendent  of  Public  Works,  with 
the  approval  of  the  Canal  Board,  to 
dispose  for  proper  returns  by  lease  of 
surplus  water  created  as  a  result  of 
the  construction  of  the  Barge  Canals." 


Engineering  Societies 


Calendar 


Annual  Meetings 


A.MERICAN  SOCIETY  OF  CIVIL 
ENGINEERS.  29  West  39th  St.. 
New  York;  Jan.  16  and  17.  1918. 
Xew    York. 

AMERICAN  INSTITUTE  OF  CON- 
SULTING ENGINEERS.  35  Nassau 
St.,   New   York;   Jan.    14.   New    Vork. 

AMERICAN  V^OOD  PRESERVERS' 
ASSOCIATION ;  Baltimore.  Md.  ; 
Jan.    22-24.   Chicago. 

CANADIAN  SOCIETY  OF  CR'IL 
ENGINEERS:  Montreal;  Jan.  21-23. 
Montreal. 

AMEHICAN  INSTITUTE  OF  MIN- 
ING ENGINEERS.  29  West  39th 
St.,  New  York ;  Feb.  18-21,  New 
York. 

AMERICAN  CONCRETE  INSTI- 
TUTE ;  27  School  St.,  Boston ;  Feb. 
7-9,  Chicago. 


Edmund  F.  Perkirs,  consulting  engi- 
neer, Chicago,  president  of  the  Ameri- 
can Association  of  Engineers,  will  ad- 
dress the  New  York  Chapter  at  the 
Hotel  McAlpin,  on  Jan.  15,  at  8  p.m. 
His  subject  will  be,  "National  Asssocia- 
tion  Service  for  Engineers." 

The  Oregon  Society  of  Engineers,  in 

connection  with  the  extension  depart- 
ment of  the  Oregon  Agricultural  Col- 
lege, is  giving  coui-ses  in  thermics,  en= 
gineering  mathematics   and   structural 
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engineering:.  These  courses  lead  to  ad- 
vanced degrees  in  the  college.  The  an- 
nual meeting  of  the  society  will  be  held 
at  Portland,  Feb.  4.  H.  L.  Vorse  is 
president  and  Orrin  S.  Stanley  is  sec- 
retary. 

The   Western    Society    of    Engineers 

has  elected  the  following  officers,  who 
will  be  installed  at  the  annual  meeting 
Jan.  24:  President,  Charles  B.  Bui'dick; 
vice  presidents,  James  N.  Hatch,  Kemp- 
ster  B.  Miller  and  A.  S.  Baldwin;  treas- 
urer, Carlton  R.  Dart;  trustee  for  three 
years,  Wilford  W.  DeBerard. 

The  Oklahoma  Society  of  Engineers 

at  its  recent  annual  meeeting  passed  a 
resolution  in  favor  of  more  good  roads 
and  more  Federal  aid  for  such  roads. 
It  also  appointed  a  committeee  to  pre- 
sent to  the  next  legislature  (in  1919) 
a  revised  road  law  pi-oviding  especially 
for  efficiency  in  the  construction  of  per- 
manent roads.  The  society  has  pro- 
posed an  amendment  to  the  law  gov- 
erning in-igation  and  reclamation  work, 
and  this  has  been  indorsed  by  the  Ok- 
lahoma Chamber  of  Commerce.  Max 
L.  Cunningham,  state  engineer,  was 
elected  president  for  1918;  H.  V. 
Hinckley,  Oklahoma  City,  Okla.,  is  sec- 
retary and  treasurer. 

The  Cornell  Society  of  Civil  Engi- 
neers will  hold  a  war-time  dinner  in 
New  York  on  Jan.  18,  during  the  an- 
nual meeting  of  the  American  Society 
of  Civil  Engineers.  The  dinner,  which 
will  be  conducted  in  strict  accordance 
with  the  wishes  of  the  Food  Adminis- 
tration, will  be  held  at  the  Cornell  Uni- 
versity Club,  65  Park  Ave.  A  number 
of  short  talks  on  the  work  of  the  engi- 
neer in  the  war  will  be  given  by  officers 
and  civilians  who  are  connected  with 
such  work. 

The  Canadian  Society  of  Civil  Engi- 
neers will  hold  its  regular  meeting  to- 
night at  Montreal.  The  subject  of  the 
evening  will  be  a  talk  on  "Notes  on  the 
Tendered  Design  of  the  St.  Lawi-ence 
Bridge  Co.,"  the  fourth  of  a  series  of 
illustrated  lectures  on  the  Quebec 
Bridge.  The  speaker  will  be  G.  H. 
Duggan,  past  president  of  the  society 
and  chief  engineer  of  the  bridge  com- 
pany. 


Personal  Notes 


WiLiAM  J.  Bathrick  has 
been  appointed  city  engineer  of  the 
City  of  Imperial,  Calif.,  to  succeed 
John   T.    Rice,   resigned. 

Ernest  S.  Draper  has  been 
appointed  engineer  of  structures,  Bos- 
ton &  Albany  R.R.,  with  headquarters 
at  South  Station,  Boston,  succeeding 
Albert  D.  Case,  resigned. 

L.  Clapper,  who  was  formerly 
assistant  engineer  on  the  Daluth  & 
Iron  Range  R.R.,  has  been  appointed 
engineer  of  bridges  and  buildings.     He 


takes  the  place  of  B.  T.  McIver, 
formerly  general  foreman  of  bridges 
and  buildings,  who  has  resigned. 

The  Solo  m  0  n- N  orcross 
Co.,  consulting  engineers,  Atlanta, 
composed  of  P.  H.  NORCROSS  and 
G.  I.  Solomon,  has  recently  been 
appointed  to  act  as  supervising  and 
consulting  engineer  on  the  work  of 
erecting  an  additional  army  canton- 
ment to  be  built  at  Belvoir,  Va.  The 
company  has  been  engaged  in  similar 
work  for  the  Government,  at  various 
places,  since  April. 

C .  E .  Edwards,  of  the  U.  S. 
Reclamation  Service,  has  been  pro- 
moted to  maintenance  engineer.  He  is 
stationed  at  Sunnyside,  Wash.,  and  is 
in  charge  of  the  maintenance  and  oet- 
terment  work  on  the  Yakima-Sunny- 
side  Irrigation   pi'oject. 

Delmar  E.  Teed,  formerly 
consulting  engineer  at  Cadillac,  Mich., 
is  now  chief  engineer  of  the  Tennessee 
Valley  Iron  &  Railroad  Co.,  Pittsburgh. 
Mr.  Teed  is  a  former  pr'isident  of  the 
Michigan   Engineering   Society. 

Maj.  S.  F.  Crecelius,  Engi- 
neer Officers'  Reserve  Corps,  has  been 
ordered  to  the  101st  Engineers,  Ameri- 
can Expeditionary  Force. 

Arthur  Taylor,  engineer  and 
superintendent.  Imperial  Water  Co. 
No.  3,  Imperial  Valley,  California,  has 
been  commissioned  first  lieutenant  in 
the  Engineer  Officers'  Reserve  Corps 
and  has  been  ordered  to  Camp  Lee, 
Petersburg,  Virginia. 

Nelson  Taylor,  formerly  of 
Los  Angeles,  Calif.,  is  now  Lieutenant 
Taylor,  U.  S.  N.„  on  the  U.  S.  S. 
Bridgeport. 

Capt.  Frederick  Mears, 
U.  S.  Army,  member  of  the  Alaska 
Engineering  Commission,  at  Anchor- 
age, Alaska,  has  been  promoted  to  the 
rank  of  major  in  the  regular  army. 

E.  S.  Jaccard,  chief  draftsman 
of  the  Alaskan  Engineering  Commis- 
sion, at  Anchorage,  Alaska,  has  been 
appointed  office  engineer. 

George  Caldwell,  assistant 
superintendent  of  construction  on  the 
Seward  division  of  the  Alaskan  Gov- 
ernment Railways,  has  been  appointed 
assistant  engineer. 

Roy  Coleman,  connected  with 
the  Pennsylvania  R.R.,  Trenton  Divi- 
sion, in  the  capacity  of  civil  engineer, 
has  enlisted  in  the  engineering  corps, 
U.  S.  Army,  and  will  be  stationed  at 
Augusta,  Georgia. 

Edward  M.  Myers  oecame 
city  manager  of  Gallipolis,  Ohio,  on 
Jan.  1,  when  a  commission-manager 
charter  went  into  effect.  He  was  for- 
merly sheriff  of  Gallipolis. 

John  T.  Whistler  has  been 
transferred  from  the  U.  S.  Reclama- 
tion Sei*vice  to  the  Federal  Farm  Loan 
Bureau  and  is  now  engineer-adviser  on 


irrigation  and  drainage  matters,  with 
office  in  Denver,  Colo.  Mr.  Whistler 
was  until  recently  project  manager  on 
the  Truckee-Carson  project,  with  office 
at  Fallon,  Nev.,  and  engineer-in-charge 
of  Colorado  River  basin  investigations. 

BioN  J.  Arnold,  consulting 
engineer,  Chicago,  recently  commis- 
sioned lieutenant  colonel  in  the  aviation 
section  of  the  Signal  Corps,  has  been 
ordered  to  France. 

G.  R.  McLeod,  who  has  been  in 
charge  of  the  sewers  department  of  the 
city  engineers'  staff  at  Montreal,  has 
gone  to  Washington  as  a  member  of 
the  Imperial  Munitions  Board.  E  . 
F  u  s  E  Y  ,  assistant  engineer,  has  been 
named  for  Mr.  McLeod's  place. 

MiLO  S.  Ketchum,  dean  of  the 
college  of  engineering  in  the  Univer- 
sity of  Colorado  and  president  of  the 
Society  for  the  Promotion  of  Engi- 
neering Education,  has  been  in  Wash- 
ington conferring  with  the  War  De- 
partment concerning  the  furloughing 
of  engineering  students.  Dean  Ketch- 
um will  make  addresses  in  January 
before  engineering  and  scientific  orga- 
nizations in  Kansas  and  Nebraska. 

W.  L.  Hemphill,  former  U.  S. 
surveyor,  Boise,  Idaho,  has  been  com- 
missioned a  captain  in  the  field  artil- 
lery section  of  the  Officers'  Reserve 
Corps  and  assigned  to  active  duty  with 
the  Second  Motor  Company  of  the 
316th  Ammunition  Train  at  Camp 
Lewis,  Washington.  Mr.  Hemphill  is 
a  graduate  engineer  of  the  Citadel  at 
Charleston,  S.  C,  a  War  Department 
Honor  School,  and  for  the  past  thirteen 
years  has  been  doing  engineering:  work 
in  the  United  States,  the  Philippines, 
Bolivia,    Chile,    Guatemala    and    Spain. 

Arthur  B.  Smith,  district  en- 
gineer, with  the  Los  Angeles  County, 
California  Road  Department,  has  been 
commissioned  as  lieutenant  in  the  En- 
gineer Officers'  Reserve  Corps,  and  has 
been  assigned  to  the  Engineer  Officers' 
Training  School  at  Camp  Lee,  Peters- 
burg, Virginia. 

John  Sesser  has  been  ap- 
pointed assistant  general  superintend- 
ent of  the  Great  Northern  Ry.,  advanc- 
ing from  the  position  of  superintend- 
ent, with  headquarters  at  Whitefish, 
Mont.,  which  position  he  had  held  since 
July,  1913.  Mr.  Sesser  was  born  in 
St.  Joseph,  Mich.,  in  1873,  and  was 
graduated  from  the  civil  engineering 
course  at  Lehigh  University  ii  1896. 
After  service  with  the  Chicago  & 
Northwestern  Ry.,  the  Union  Pacific 
System,  the  Chicago,  Milwaukee  &  St. 
Paul  Ry.  and  the  Chicago,  Burlington 
&  Quincy  R.R.,  he  entered  the  employ 
of  the  Great  Northern  as  trainmaster 
in  1909,  becoming  assistant  engineer 
maintenance  of  way  the  following 
year. 

Nelson  B.  Hunt  has  been 
transferred  from  the  position  of  chief 
draftsman  in  the  office  of  the  U.  S. 
Surveyor   General  for  Washington,  at 
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Olympia,  Wash.,  to  draftsman  on  de- 
tail work  in  the  office  of  J.  L.  Savaj^e, 
desit/ning  engineer  for  the  U.  S.  Rec- 
lamation Service,  at  Denver. 

WiiAM  D.  Uhler,  chief  en- 
gineer of  the  Pennsylvania  State 
Highway  Department  since  Apr.  7, 
1915,  h;is  been  commissioned  a  major 
in  the  Ordnance  Reserve  of  the  United 
States  Army.  As  provided  for  in  the 
act  appioved  June  7,  1917,  he  has  re- 
quested leave  of  absence  from  his  du- 
ties, AA-hich  request  has  been  granted 
by  Governor  Brumbaugh.  Mr.  Uhler 
is  president  of  the  American  Associa- 
tion of  State  Highway  Officials,  having 
been  elected  at  the  recent  meeting  in 
Richmond,  Virginia. 

S.  H.  Osborne,  formerly  as- 
sistant engineer  on  special  assignment 
in  the  maintenance-of-way  department 
of  the  Union  Pacific  System,  with 
headquarters  at  Omaha,  has  been  ap- 
pointed division  engineer  of  the  Kan- 
sas division,  with  headquarters  at  Kan- 
sas City,  Mo.,  vice  G  .  F  .  M  a  i  t  - 
LAND,    resigned. 

W.  E.  BuRKHALTER  has  been 
appointed  acting  division  engineer  of 
the  St.  Louis  division  of  the  Mobile  & 
Ohio  R.R.,  with  headquarters  at  Mur- 
physboro,  Illinois. 

Frederick  McQ.  Falck  is 
the  new  general  manager  of  the  Phila- 
delphia &  Reading  Ry.,  promoted  from 
the  post  of  assistant  general  manager. 
Mr.  Falck  reached  the  latter  office  last 
April,  when  he  was  advanced  fi'om  the 
position  of  superintendent  of  the  At- 
lantic City  R.R.  and  superintendent  of 
the  Delaware  River  Ferry  Co.  He  has 
been  with  the  Philadelphia  &  Reading 
Ry.  since  1898,  four  years  after  his 
graduation  from  Cornell.  He  began 
his  railroad  work  as  an  assistant  su- 
pervisor. 

John  Lowe  has  been  appointed 
chief  engineer  and  general  superin- 
tendent of  the  San  Diego  and  Easton 
Ry.,  San  Diego,  Calif.  For  a  number 
of  years  prior  to  this  appointment  he 
was  with  the  engineering  department 
of  the  Pacific  Electric  Ry.  at  Los 
Angeles. 

Richard  G.  Williams,  until 
recently  assistant  engineer  with  the 
New  York  State  Highway  Commission, 
is  now  second  assistant  division  engi- 
neer, Wisconsin  Highway  Commission, 
with  headquarters  at  Green  Bay. 

E.  W.  PiTTMAN,  for  the  past 
seven  years  manager  of  the  Pittsburgh 
plant  of  the  McClintic-Marshall  Con- 
struction Co.,  has  resigned  to  enter  the 
employ  of  the  John  Eichleay,  Jr.,  Co., 
Pittsburgh,  as  chief  engineer  and  man- 
ager. 

JohnHayesSmith,  consulting 
engineer,  Milwaukee,  has  closed  his 
office  to  accept  a  position  as  assistant 
engineer  to  the  Public  Service  Commis- 
sion of  Pennsylvania.     Mr.  Smith  is  a 


graduate  of  Cornell  University.  He 
associated  himself  with  the  Westinc?- 
house  Electric  and  Manufacturing  Co. 
shortly  after  graduation,  remaining  in 
its  employ  about  six  years.  He  was 
the  first  manager  of  the  Electric  Jour- 
nal, Pittsburgh.  Resigning  this  posi- 
tion, he  became  editor  of  the  Electrical 
Age,  New  York,  for  four  yerrs.  Since 
that  time  Mr.  Smith  has  been  in  Mil- 
waukee. For  two  years  he  was  with 
the  Milwaukee  Electric  Railway  and 
Light  Company. 

A  .  A  .  C  U  L  P  has  succeeded  C  . 
A.  Redinger  f"^  resident  engineer 
of  the  Southern  Ry.  at  Selma,  N.  C, 
Mr.  Redinger  having  received  a  leave 
of  absence. 

R .  Hayes,  who  has  been  resi- 
dent engineer  of  the  Southern  Ry.  at 
Alexandria,  Va.,  has  been  advanced  to 
structural  engineer  in  the  office  of  the 
assistant  to  the  vice  president  of  the 
railway,  Washington,  D.  C.  He  suc- 
ceeds   P  .    B  .    L  u  M  ,    resigned. 

W.  F.  McDade  has  resigned 
as  division  engineer  of  the  Southern 
Ry.  in  Mississippi,  with  headquarters 
at  Columbus,  Miss.,  and  has  been  suc- 
ceeded   by    C.    U.    Irvine. 

F.  W.  Winter  and  C.  E. 
Myers,  assistant  engineers  of  tiie 
State  Highway  Department,  Harris- 
burg,  Penn.,  have  been  commissioned 
captains  in  the  U.  S.  Army  Engineer 
Reserves. 

Harry  C.  Van  Emburgh, 
North  Plainfield,  N.  J.,  has  been  re- 
elected engineer  for  the  city. 

H  .  S .  Morse,  engineer  of  the 
Bureau  of  Governmental  Research, 
Detroit,  Mich.,  since  1916,  has  been  ap- 
pointed director  of  public  service, 
Akron,  Ohio.  He  wili  assume  office  on 
Jan.  14. 

Shelby  S.  Roberts,  Trans- 
portation Building,  Chicago,  will  hence- 
forth cari-y  on  the  consulting  engineer- 
ing business  of  Berry  &  Roberts,  that 
firm  having  been  dissolved. 

R.  E.  Woodruff,  until  recently 
superintendent  of  the  Mahoning  divi- 
sion of  the  Erie  R.R.,  has  been  ap- 
pointed superintendent  of  transporta- 
tion of  the  road.  Mr.  Woodruff  was 
graduated  from  Purdue  University  in 
1905,  and  in  the  same  year  entered  the 
service  of  the  Erie  as  a  track  laborer. 
He  advanced  through  the  grades  of 
foreman,  transitman,  assistant  division 
engineer  and  trainmaster  to  the  posi- 
tion of  division  superintendent  at 
Rochester,  N.  Y.,  reaching  that  posi- 
tion in  1910. 

W.  W.  Mathews,  for-nerly  with 
Alvord  &  Burdick,  consulting  engi- 
neers, later  with  the  Sanitary  District 
of  Chicago,  and  the  Grace  Contracting 
Co.,  is  in  the  aviation  school  at  Grant- 
ham, Lincolnshire,  England.  His  ad- 
dress is,  care  of  the  American  Em- 
bassy, London.     In  a  recent  letter  he 


says  that  the  flying  schools  are  crowd- 
ed and  that  he  is  still  on  ground  work, 
although  he  completed  his  course  at 
Urbana,   111.,  previous  to  embarkation. 

M  A  J  .  Donald  M  .  Sawyer, 
constructing  quartermaster  in  charge 
of  the  construction  of  the  Camp  Grant 
cantonment  at  Rockford,  111.,  has  been 
made  supervising  con.structing  quarter- 
master in  charge  of  the  construction  of 
warehouses. 

W.  H.  KiRKBRiDE  has  been 
appointed  assistant  superintendent  of 
the  Sacramento  division  of  the  South- 
ern Pacific  System,  advancing  from  the 
post  of  division  engineer  of  tie  divi- 
sion. He  entered  the  employ  of  the 
system   in    1902   as   assistant  engineer. 

Thomas  K.  A.  Hendrick, 
until  recently  instructor  in  physics  and 
higher  mathematics  at  Mount  St. 
Mary's  College,  Emmitsburg,  Md.,  has 
been  commissioned  second  lieutenant  in 
the  Coast  Artillery  Reserve  Corps  and 
is  now  with  the  American  expedition- 
ary forces. 

E.  Kemper  Carter,  represen- 
tative of  the  Standard  Asphalt  and 
Refining  Co.,  Chicago,  has  received  a 
commission  as  captain  in  the  Engineer 
Officers'  Reserve  Corps. 

S  .  J  .  Bell,  formerly  engineer  in 
the  bridge  department  of  the  Union 
Pacific  System,  at  Omaha,  is  now  with 
the  Iowa  State  Highway  Commission 
at  Ames,  Iowa. 

Walter  B.  Bredbeck,  engi- 
neer in  the  bridge  department.  Union 
Pacific  System,  at  Omaha,  is  now  a 
first  lieutenant  in  the  Engineer  Offi- 
cers' Reserve  Corps. 

A.  N.  Krieger,  structural  de- 
signer with  the  H.  Koppers  Co.,  Pitts- 
burgh, is  now  in  Chicago  as  assistant 
in  the  designing  of  two  benzol  plants 
for  the  People's  Gas  Light  and  Coke 
Company. 

Douglas  Leard  has  been  ap- 
pointed right-of-way  engineer.  Sea- 
board Air  Line  Railway  Co.,  vice  I  .  H  . 
Farmer,  who  has  entered  military 
service. 

C.  H.  Andrews,  assistant  to 
the  president  and  chief  engineer  of  the 
North  Carolina  Public  Service  Co., 
Greensboro,  N.  C,  has  been  appointed 
general  superintendent  of  the  Southern 
Utilities  Co.,  which  operates  electric 
gas  and  ice  properties  throughout  Flor- 
ida, under  the  management  of  the  J.  G. 
White  Management  Corporation,  New 
York. 

J.  H.  Cooper  has  been  made 
supervisor  on  the  Pennsylvania  R.R. 
at  Phillipsburg,  N.  J.,  advancing  from 
the  position  of  assistant  supervisor  at 
Tacony,  Penn.  He  succeeds  Wil- 
liam DeK.  Smith.  Mr.  Cooper, 
who  is  a  graduate  of  Lafayette,  en- 
tered the  service  of  the  Pennsylvania 
R.R.  as  a  rodman  in  1905,  soon  after 
his  graduation  from  Lafayette  College. 
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Charles  Mulford  Robin- 
son, Rochester,  N.  Y.,  one  of  the 
leading-  city  planners  of  the  United 
States  in  point  of  time,  amount  and 
character  of  work,  and  pi'ofessor  of 
civic  design  at  the  University  of  Illi- 
nois since  1913,  died  from  pneumonia 
in  Albany,  N.  Y.,  Dec.  30.  He  was 
born  in  Ramapo,  N.  Y.,  in  1869  and 
was  graduated  from  the  University  of 
Rochester  in  1891.  He  was  the  first 
secretary  of  the  American  Park  and 
Outdoor  Ai-t  Association,  1902-04,  the 
first  secretary  of  the  American  Civic 
Association  and  the  first  professor  of 
civic  design  in  an  American  college. 
He  held  editorial  positions  on  several 
dailies,  and  was  contributing  editor  of 
the  Survey  and  Architectural  Record. 
He  was  author  of  "The  Improvements 
of  Towns  and  Cities"  and  "Modern 
Civic  Art,"  pioneer  American  books  on 
city  planning..  He  wrote  also  "The 
Call  of  the  City"  and  "The  Width  and 
Arrangement  of  City  Streets."  An 
enlarged  edition  of  the  latter  appeared 
in  1916  with  the  title  "City  Planning, 
with  Special  Reference  to  the  Planning 
of  Streets  and  Lots." 

Henry  A.  Herrick,  who  built 
the  Black  Eagle  dam  at  Great  Falls  in 
1890,  died  suddenly  at  Butte,  Mont., 
Dec.  14,  at  the  age  of  61.  Mr.  Herrick 
was  identified  with  the  engineering 
f3atures  of  virtually  all  of  the  dams 
built  along  the  Missouri  River  by  the 
Montana  Power  Co.  or  its  predecessors 
in  the  past  27  years. 

Albert  Blauvelt,  associate 
manager  of  Western  Factory  Insurance 
Association,  Chicago,  died  in  Nashville, 
Jan.  4.  He  was  a  frequent  attendant 
at  conventions  of  water-works  officials. 
He  had  been  a  member  of  the  Amer- 
ican Water-Works  Association  .since 
1909  and  active  in  advocating  the  cause 
of  fire  prevention  by  an  adequate 
water-supply. 

Joseph  S.  Sewall,  city  en- 
gineer of  St.  Paul,  Minn.,  from  1876  to 
1881,  died  in  that  city  Dec.  22,  at  the 
age  of  90  years.  He  settled  in  St.  Paul 
in  1854  and  constructed  the  Wabasha, 
Marshall  Ave.  and  Old  Fort  Snelling 
bridges.  He  was  an  early  member  of 
the  Western  Society  of  Engineers,  join- 
ing that  organization  in  1878.  He  re- 
tired from  active  work  in  1890. 

Prof.  Clement  H.  McLeod, 
vice  dean  of  the  Faculty  of  Applied 
Science  of  McGill  University,  Mon- 
treal, died  Dec.  26.  He  was  professor 
of  geodesy  and  surveying,  and  had 
charge  of  the  McGill  Observatory. 
Professor  McLeod  was  born  at  Strath- 
lorn,  Cape  Breton,  in  1851,  and  was 
graduated  in  applied  science  at  McGill 
in  1873.  His  first  engineering  work 
was  done  in  charge  of  section  construc- 
tion on  the  Intercolonial  Ry.,  and  he 
subsequently  became  resident  engineer 


on  construction  of  the  Prince  Edward 
Island  Ry.  and  afterward  engineer  of 
public  works,  Newfoundland.  He  was 
appointed  superintendent  of  McGill 
Observatory  in  1874,  and  in  1888  be- 
came professor  of  applied  science. 
Professor  McLeod  was  the  author  of  a 
number  of  textbooks.  He  was  a  char- 
ter member  of  the  Canadian  Society  of 
Civil  Engineers  and  served  as  secre- 
tary of  that  body  for  25  years.  He  was 
a  Fellow  of  the  Royal  Astronomical  In- 
stitute and  of  the  Royal  Society  of 
Canada,  and  a  member  of  the  Ameri- 
can Astronomical  Society. 


Trade  Publications 


The  Builders  Iron  Foundry,  of  Prov- 
idence, R.  I.,  has  issued  a  bulletin  (No. 
181)  illustrating  the  use  of  venturi 
meters  on   sewage  installations. 

An  illustrated  folder  showing  Mack 
trucks  of  the  smaller  sizes  (1-,  iVz- 
and  2-ton),  used  in  a  wide  variety  of 
industrial  service,  has  been  issued  by 
the  International  Motor  Co.,  New  Yor!:. 


Industrial  News 
AND  Comment 

Frank  Lampson  Brown  Dead 

Frank  Lampson  Brown,  president  of 
the  Ransome  Concrete  Machinery  Co., 
died  at  his  home  in  New  York,  Jan.  1, 
from  heart  disease. 

Mr.  Brown  headed  the  Ransome  Con- 
crete Machinery  Co.  for  the  past  two 
years.  For  15  years  he  was  Pacific 
Coast  manager  of  the  American  Steel 
and  Wire  Co.  and  its  predecessor,  the 
Washbum-Moen  Wire  Company. 

He  was  one  of  the  pioneers  in  the 
Great  Western  Power  Co.,  the  success- 
ful development  of  which  is  largely  at- 
tributed to  Mr.  Brown's  vigorous  per- 
sonality. 

Mr.  Brown  was  a  member  of  the 
Lawyers'  Club  of  New  York,  vice  pres- 
ident of  the  Manufacturers'  Export  As- 
sociation and  chairman  of  the  speakers' 
committee  of  the  Rotary  Club  of  New 
York.  He  was  also  a  member  of  the 
Union  League  and  Commercial  Club  of 
San  Francisco  and  the  Califoi'nia  So- 
ciety and  Rocky  Mountain  Club  of  New 
York.  He  was  bom  in  Kenosha,  Wis., 
in  1860. 


For  the  purpo.se  of  organizing  ^.oc  v/ar 
service,  the  American  Hardware  Man- 
ufacturers' Asssociation  will  hold  a 
general  meeting  on  Jan.  17,  at  10  a.m.. 
at  the  Biltmore  Hotel,  New  Y"ork. 

E.  F.  Houghton  &  Co.,  of  Philadel- 
phia, manufacturers  of  oils  and  leath- 
ers for  the  industries,  announce  the 
opening  of  a  branch  office  at  432  Canal 
St.,  New  York  City,  which  will  be  in 


charge  of  T.  C.  Maxfield.  Mr.  Max- 
field  was  formerly  with  the  N.  K. 
Bowman-Edson  Co.,  New  York  repre- 
sentative of  the  Houghton  line. 

Every  employee  and  official  of  the 
Parsons  Co.,  Newton,  Iowa,  together 
with  every  member  of  every  employee's 
family,  was  enlisted  in  the  membership 
of  the  American  Red  Cross  during  the 
recent  Red  Cross  "drive."  This  100% 
membership  campaign  was  conducted 
in  two  days,  Dec.  27  and  Dec.  28. 

C.  P.  Coleman  was  elected  president 
of  the  Worthington  Pump  and  Machin- 
ery Corporation  at  a  meeting  of  the 
board  of  directors  held  Monday, 
Dec.  31. 


Appliances 
AND  Materials 


Vertical  Grained  Wood  Block 
Units  Form  Floor 

A  wood  block  flooring  of  unique  type, 
called  "Bloxonend,"  is  now  on  the  mar- 
ket. It  comes  in  units  made  up  of 
vertical  grained  blocks  dovetailed  with 
a  carrying  board  to  insure  a  uniformly 
smooth  wearing  surface  and  prevent 
any  block  riding  above  or  sinking  be- 


•BLOXONEND,"  A    NEW  W<t«)H 
FACTORY  FLOOR 

low  the  level  of  the  others.  The  blocks 
are  made  up  in  sections  about  8  in.  long 
by  3%  in.  wide,  and  are  laid  exactly 
like  any  other  2-in.  tongued  and 
grooved  plank  floor  would  be  laid,  ex- 
cept that  the  floating  type  of  floor 
rather  than  the  fixed  type  is  recom- 
mended. In  other  words,  the  blocks 
and  their  carrying  board  are  nailed 
onto  a  grill  of  light  4  in.  wide  by  %-in. 
thick  strips  or  boards,  which  are  spaced 
4  in.  apart  so  that  they  have  4  in.  of 
bearing  and  4  in.  of  span  only.  No 
preparation  of  the  under  floor,  beyond 
leveling,  is  required.  The  nail  passes 
from  the  groove  down  through  the  car- 
rying board  and  lattice  support  until 
it  strikes  the  concrete  and  is  bent  back 
and  clinched.  The  material  is  made 
by  the  C.  J.  Carter  Lumber  Co.,  Kan- 
sas City,  Mo.,  and  is  sold  through  the 
Marsh  &  Truman  Lumber  Co.,  Chicago, 
and  the  Builders'  Material  Supply  Co., 
New  York  City. 


San  Francisco  Builds  the  First  Large 

Concrete  Ship  ' 


General  View  of  5000-Ton  Concrete  Vessel  of  San  Francisco  Shipbuilding  Company — 400,000  Feet 
of  Lumber  in  Form  Work  and  Scafloldin? 


Starting-  to  Lay  the  Bottom  Steel 


Shell  Reinforcement  of  Prow  in  Place 
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Shell  Reinforcement  of  Prow  in  Place 


Steel  Reinforcement  in  One  of  the  Strong  Frames 


Prow  View  of  Ship  Gives  Idea  of  Vessel's  Size 
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War  a  Destroyer  of 

Inertia  and  Prejudice 

ONE  of  the  many  interesting  phenomena  of  the 
war  is  the  ready  acceptance  under  its  pressure  of 
ideas  hitherto  making  slow  progress  against  inertia 
and  prejudice.  For  example,  far-sighted  men  have  long 
realized  the  value  of  detailed  instruction  to  workers, 
of  a  brief  but  intensive  training  period,  of  fitting 
workers  to  tasks,  of  having  regard  for  psychological 
factors.  The  application  of  all  these  ideas,  though,  made 
slow  progress.  Now  at  a  moment  they  receive  wide 
acceptance.  Necessity  has  forced  action  and  has  forced 
prejudice  aside.  The  specialized  training  of  war  crip- 
ples, reported  in  this  journal  some  weeks  ago,  and  the 
training  of  women  for  industry,  discussed  on  page  69 
of  the  last  issue,  are  instances  of  the  accelerated  prog- 
ress due  to  the  war.  In  various  war  industries  short 
training  courses — vestibule  shops  or  schools,  they  have 
been  called — have  been  established.  The  methods  will 
undoubtedly  persist  after  the  war  to  the  benefit  of  all 
concerned — the  worker,  the  public,  the  industry. 

The  First  Large 
Concrete  Ship 

ON  PAGE  105  and  in  the  supplement  accompany- 
ing this  issue  will  be  found  information  relating 
to  the  first  5000-ton  concrete  ship.  At  present  only 
pictorial  description  is  permissible,  but  the  venture  is 
so  novel,  the  step  so  great,  that  these  views  will  hold 
the  greatest  interest  for  engineers  and  contractors. 
Particularly  will  this  ship  appeal  to  the  readers  of  this 
journal,  for  it  is  they — the  civil  engineers  and  con- 
tractors— who  have  developed  the  use  of  reinforced 
concrete  and  made  possible  the  achievement  repre- 
sented by  the  big  boat  now  on  the  ways  at  San  Francisco, 
The  presentation  of  these  views  would  not  be  complete 
were  they  not  accompanied  "by  a  word  of  appreciation 
for  the  courage  displayed  by  the  men  who  initiated  and 
have  backed  this  enterprise.  Themselves  not  shipbuild- 
ers, they  have  stood  sponsor  for  an  experiment  of  ex- 
ceptional proportions.  When  they  initiated  their  work, 
the  only  precedent  was  a  barge  of  a  few  hundred  tons 
capacity.  Even  now  no  real  concrete  ship  is  afloat, 
and  the  nearest  competitor  on  the  ways  runs  to  only 
1600  tons.  To  W.  Leslie  Comyn,  president  of  the  San 
Francisco  Shipbuilding  Co.,  chief  credit  is  due.  His 
was  the  faith  that  carried  the  enterprise  througa 
the  stage  of  financing,  when  the  project  was  considered 
impossible,  and  his  "mud  ship"  and  "brick  ship"  was 
made  the  subject  of  many  a  thrust.  His  faith  and  cour- 
age  have    continued    undiminished    despite    the    trials 


incident  to  a  revolutionary  development.  The  final  stage 
of  the  enterprise  has  not  been  reached — the  service 
test — but  as  the  ship  has  grown,  the  designs  become 
completed,  there  has  been  an  increased  confidence  on 
the  part  of  all — technical  advisers,  Vjoth  marine  and 
structural,  as  well  as  owners.  The  engineering  public 
will  look  on  with  hope  and  faith  and  generous  wishes 
for  complete  success. 

More  Water  Capacity 

and  Less  Water  Waste 

A  SINGLE  water-supply  conduit  from  a  distant  source 
with  only  a  few  days'  storage  capacity  at  the  city 
end  of  the  conduit  places  a  city  in  a  condition  of  con- 
stant danger  of  water  famine.  The  danger  increases  as 
the  daily  consumption  approaches  the  conduit  capacity 
and  doubles  or  trebles  at  extremes  of  heat  and  cold.  A 
case  in  point  was  Jersey  City  during  the  recent  week 
of  zero  weather.  Luckily  no  great  conflagration  broke 
out,  but  railway  trafific  on  two  important  lines  w^as  de- 
moralized for  several  days.  Presumably  there  was  also 
much  interference  with  other  industries  and  with  the 
comfort  and  convenience  if  not  the  health  of  thousands 
of  citizens.  Perhaps  the  incident  will  hasten  plans 
already  well  under  way  for  duplicating  the  water-supply 
conduit  from  the  Boonton  reservoir  to  Jersey  City. 
Should  it  not  also  lead  to  an  immediate  extension  of  the 
meter  system  ?  Such  a  course  would  not  only  cut  waste 
but  would  also  place  its  burden  on  those  responsible 
for  it.  A  drive  on  water  meters,  combined  with  an 
auxiliar>'  water-supply  by  contract,  just  proposed,  might 
enable  Jersey  City  to  postpone  the  duplication  of  its 
conduit  for  several  years,  thus  saving  the  city  excess 
war  prices  and  releasing  funds,  material  and  labor  to 
help  win  the  war. 

Ministry  of  Munitions  Is 

Not  Favored  by  President 

THE  report,  made  on  high  authority,  that  President 
Wilson  does  not  favor  the  establishment  at  this 
juncture  of  a  Ministry  of  Munitions  to  take  over  all 
the  work  of  the  purchasing  organizations  of  the  War 
and  Navy  Departments  implies  that  the  readjustments 
made  as  a  result  of  recent  Congressional  investigations 
are  expected  to  solve  the  problem.  As,  In  the  last 
analysis,  the  creation  by  legislative  enactment  of  a 
Ministry  of  Munitions  would  be  equivalent  to  giving 
the  President  an  extra  cabinet  member,  it  is  believed 
that  the  objection  of  the  President,  who  is  the  one 
person  to  be  consulted  in  the  matter  of  adding  a  new 
member  to  his  official  family,  will  definitely  put  an  end 
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to  the  project.  Evidently  the  recent  reorganizations, 
which  include  the  creation  of  a  war  council  by  the 
Secretary  of  War  and  the  calling  in  of  men  of  large 
experience  and  executive  ability,  such  as  General 
Goethals,  are  relied  upon  by  the  President  to  solve  such 
difficulties  as  have  been  brought  to  light  in  the  recent 
investigation  of  various  bureaus  in  the  War  Depart- 
ment. Of  course,  no  public  dissatisfaction  has  been 
expressed  over  the  work  of  the  Bureau  of  Supplies  and 
Accounts  in  the  Navy  Department,  which  is  generally 
credited  with  having  done  excellently  in  providing  for 
the  great  increases  that  have  taken  place  in  that  branch 
of  the  service.  The  manufacturing  public  can  count 
with  confidence,  therefore,  on  the  continuance  of  their 
existing  relations  with  present  purchasing  agencies 
of  the  Government. 

Taking  Counsel 
on  Purchasing 

IN  THE  news  pages  of  this  issue  will  be  found  a 
Washington  report  regarding  the  prospective  reor- 
ganization of  the  purchasing  methods  of  the  War  De- 
partment. The  problem  is  so  many-sided  and  will  have 
so  important  an  influence  on  the  army  and  on  the 
country's  industries  that  the  policy  to  be  determined 
should  be  given  most  careful  consideration.  The  Senate 
Committee  on  Military  Affairs  already  has  much  in- 
formation regarding  methods  thus  far  employed.  It 
will  get  more.  It  hears,  however,  from  those  who 
have  been  responsible  for  the  present  system.  It  would 
be  well  before  the  constructive  work  is  undertaken  to 
take  counsel  of  those  who  have  had  a  broad  purchasing 
experience  and  who  have  not  been  connected  hitherto 
with  the  war  purchasing.  General  Goethals  is  among 
those  who  should  be  able  to  render  assistance.  The 
purchasing  for  the  canal  was  of  large  proportions  and 
was  efficiently  handled.  The  General  has  had  no  con- 
nection with  war  purchasing  and  is  now  engaged  on  the 
task  of  reorganizing  the  Quartermaster's  Department. 
In  that  work  the  deficiencies  of  the  present  system  are 
sure  to  become  clear  to  him.  The  Senate  committee 
might  well  take  counsel  of  General  Goethals'  experience. 

The  10  Per  Cent. 
Profit  Specter 

IN  HIS  testimony  before  the  Senate  Committee  on 
Military  Affairs  the  Secretary  of  War  stated  that 
the  cantonments  had  been  built  at  a  profit  to  the  con- 
tractors of  2.98  per  cent.  The  statement  should  help 
to  lay  the  specter  of  "cost  plus  10  per  cent."  which  still 
seems  to  haunt  the  public  in  their  thinking  about  the 
cantonments.  It  is  true  that  on  the  small  contracts — 
less  than  $100,000 — the  fee  was,  and  still  is,  10  per 
cent.  The  rate  of  profit  then  decreases  as  the  cost  of  the 
work  increases,  6  per  cent,  being  the  return  on  jobs  cost- 
ing over  $3,500,000,  with  the  stipulation  that  the  maxi- 
mum fee,  no  matter  how  large  the  contract,  be  not  over 
$250,000.  The  size  of  the  contracts  was  such,  however, 
(the  sixteen  national  army  cantonments  were  built  at 
a  cost  of  $134,000,000)  that  the  average  profit  was 
brought  down  to  the  percentage  stated  by  the  Secretary. 
In  one  contract,  over  $3,500,000  but  much  under  the 
maximum,  that  has  come  to  this  journal's  attention,  an- 


other factor — the  war  profits  tax — has  cut  in  heavily 
and  will  bring  back  to  the  Government  between  $100,000 
and  $130,000  of  the  $250,000  fee  it  paid  the  contractor. 
Of  course  there  was  inefficiency  in  some  of  the  can- 
tonment construction.  That  was  inevitable,  though  none 
the  less  regretable,  under  the  circumstances.  Moreover, 
the  cost  plus  fixed  fee  form  of  contract  would  avoid 
the  criticism  that  has  been  leveled  at  the  cost  plus  a 
percentage  for  profit.  Nevertheless,  the  facts  should  be 
recognized — the  returns  to  the  contractors  were  not  ab- 
normal, and  they  did  not,  as  has  been  baselessly  charged, 
have  any  interest  in  promoting  inefficiency,  whatever 
may  have  been  the  desire  of  unpatriotic,  time-serving 
foremen  and  workers  under  them. 


Shipping  the  ControUing  Factor  m 
Our  Production  Program 

VARIOUS  efforts  are  being  made  to  fit  labor  supply 
to  labor  demand.  In  the  enlisted  personnel  of  the 
army  there  has  been  made  a  census  of  the  men's  experi- 
ence. For  other  Government  operations,  public  and 
private,  many  plans  are  being  used  to  get  the  required 
workers. 

Careful  canvass  of  the  methods  discloses  lack  not  only 
of  comprehension  of  the  problem,  but  of  intelligent 
methods  of  labor  management.  This  indictment  applies 
as  of  the  divisions  or  departments  individually  and  to 
the  war  machine  as  a  whole.  Each  "procurement"  di- 
vision is  now  a  law  unto  itself.  It  is  intent  on  its  pro- 
gram; it  cares  not  about  the  troubles  of  others.  The 
railroads  broke  down  under  a  priority  scheme  of  this 
kind:  my  goods  are  to  be  shipped — the  devil  take  care 
of  the  rest.  Much  the  same  is  the  situation  regarding 
labor. 

If  the  available  labor  is  to  be  used  intelligently  the 
whole  war  activity  back  of  the  lines  must  be  regarded 
as  one  production  program.  The  parts  must  fit  into  one 
scheme.  There  must  be  cooperation,  one  centralized  in- 
telligence. We  do  not  say  centralized  control.  That  is 
not  feasible  with  the  present  war  machine,  nor  is  it 
necessary.     A  centralized  intelligence  will  serve. 

Even  centralized  intelligence  will  not  avail,  unless  the 
problem  be  correctly  analyzed.  The  key  to  the  entire 
situation  is  shipping.  At  present  we  have  not  enough 
carrying  capacity  to  take  the  goods  that  the  factories 
are  turning  out.  Mountains  of  freight  are  at  the  sea- 
board and  congestion  extends  well  inland.  If  we  stimu- 
late production  still  more  that  condition  will  become  so 
aggravated  that  factories  will  have  to  go  on  part  time 
or  shut  down.  That  means  disorganization  of  forces  re- 
cruited at  great  expense,  labor  dissatisfaction  and  prob- 
ably serious,- very  serious  trouble. 

Shipping  therefore  determines  the  volume  of  con- 
tracts that  should  be  let  and  the  rate  at  which  they 
should  be  prosecuted.  Volume  and  rate  determine  the 
quantity  cf  labor  required. 

Manifestly,  then,  there  is  needed  in  each  procurement 
division  schedules  which  show  the  tonnage  to  be  de- 
livered to  seaboard.  These  division  schedules,  central- 
ized, make  a  national  schedule,  which  must  be  balanced 
against  shipping  capacity.  If  production  exceeds  ship- 
ping, production  will  be  cut  down  to  fit.  If  cargo  space 
is  in  excess,  production  will  be  increased.  Considera- 
tion will  be  given  in  such  a  plan  to  the  feasibility  of 
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piling  up  supplies  as  against  a  possible  time  of  cargo 
capacity  greatly  in  excess  of  the  weekly  production. 

Schedules  being  adjusted  to  shipping,  the  handling  of 
labor  is  possible  on  a  sound  basis. 

Most  plants  use  from  two  to  ten  times  as  much  labor 
as  they  need.  In  other  words  their  labor  turnover  is 
from  two  hundred  to  one 
thousand  per  cent.  Their 
shortage  is  not  in  labor  but 
in  managerial  sense  and 
ability.  Their  cry  for  more 
labor  is  to  be  met  not  with 
additional  workers  but 
with  help  in  management. 

In  addition,  therefore,  to 
offices  in  each  procurement 
division  which  will  central- 
ize schedules  there  is  need 
for  equally  careful  record 
of  the  labor  situation. 
Schedule  and  labor  officials 
from  each  division  coming 
together  in  a  centralizing 
committee  would  quickly 
work  out  production  in  a 
way  to  use  the  available 
labor  to  the  best  advantage, 
insure  the  use  of  cargo 
space  as  it  became  available 
and  prevent  what  is  now 
threatening,  even  worse 
seaboard  congestion. 

The  plan  is  simple.  In 
that  lies  its  merit.  It,  or 
some  similar  comprehen- 
sive plan,  must  prevail,  or 
we  shall  continue  to  bungle. 
Various  departments  are 
working  on  the  problem. 
The  Ordnance  Department 
is  making  good  progress 
on  the  essential  work — pro- 
duction schedules  and  in- 
telligent labor  handling. 
The   Secretary   of   War   is 

in  a  position  to  apply  the     

ideas,    through    the    War 

Industries  Board,  to  all  War  Department  activities. 
Once  the  production  and  labor  features  are  centralized 
in  the  War  Department  the  navy  could  quickly  fit  its 
plans  into  the  general  scheme,  while  the  Department  of 
Labor  would  obviously  act  as  an  over  all  agency  and  use 
its  administrative  machinery  as  it  would  prove  ap- 
plicable. The  Shipping  Board  necessarily  is  a  vital  fac- 
tor in  the  plan.    Its  place  in  the  scheme  is  self  evident. 


Help  Save  Our  Boys— They  Must 
Have  Big  Guns ! 

Heavy  machine  tools  must  be  haxi  at  once — in 
large  numbers.  There  is  no  time  for  the  Gov- 
ernment to  have  them  built.  If  our  boys  in 
France  are  to  get  weapons  to  fight  with,  we 
must  take  these  tools  from  peaceful  industries 
to  make  the  weapons.    ■ 

The  machines  needed  are: 

60  X  60  X  20-ft.  planing  machines. 

48  X  48  X  20-ft.  planing  machines. 

36  X  36  X  14-ft.  planing  machines. 

Nos.  4  and  5  plain  milling  machines. 

Nos.  4  and  5  vertical  milling  machines. 

30-in.  X  20-ft.  engine  lathes. 

36-in.  X  20-ft.  engine  lathes. 

4-  and  5-ft.  radial  drilling  machines. 

18  X  130-in.  cylindrical  grinding  machines. 

10-ft.  vertical  boring  mills. 

5-ft.  vertical  boring  mills. 

6-in.  floor  type,  horizontal  boring  and  milling 

machines. 
4-in.  floor  type,  horizontal  boring  and  milling 

machines. 

Are  any  of  these  machines  in  your  plant? 

If  so,  arrange  to  do  without  them  from  the 
earliest  possible  date — the  Government  will  buy 
or  rent  them. 

We  cannot  win  the  ivar  without  big  guns.  We 
cannot  make  the  guns  without  these  tools. 

Write   or  wire   the 

Machine  Tool  Section 

of  the 

WAR  INDUSTRIES  BOARD 

COUNCIL  OF  NATIONAL  DEFENSE 

Washington,  D.  C,  and  do  it  NOW. 


Rapid-Transit  Developments  and 
Efficiency  in  the  City 

PHILADELPHIA'S  success  in  bringing  about  an 
operating  partnership  between  the  city  and  the 
Philadelphia  Rapid  Transit  Co.  is  but  one  element, 
though  a  significant  one,  of  a  general  forward  move- 
ment in  rapid-transit  matters  in  our  large  cities.  That 
such  progress  should  develop  at  a  moment  of  maximum 


national  strain,  at  the  entrance  into  the  greatest  war 
year  ever  known,  is  surprising.  But  it  appears  to  be, 
like  the  developments  in  the  railway  situation,  the 
expression  of  an  effort  toward  increased  service  effi- 
ciency. We  have  come  to  realize  at  la.st  that  efficient 
transit  means  as  much  to  the  city  as  efficient  freight 

movement  means  ta  the  na- 
tion. Pittsburgh  has  just 
made  its  first  serious  .step 
toward  urgently  needed  im- 
provement in  city  transit. 
After  a  year's  keen  study 
of  the  problem,  engineers 
report  that  two  rapid-tran- 
sit lines  should  be  built, 
linking  up  the  east  end,  the 
Allegheny  side  and  the 
South  Hills  district  with 
downtowTi.  In  Detroit  the 
pressure  of  rapid  growth 
has  led  to  the  same  result. 
A  definite  plan  has  been 
formulated  for  the  first 
small  step  in  tying  to- 
gether the  distant  parts  of 
the  city  by  rapid  transit,  to 
free  its  industrial  and  com- 
mercial life  of  needless  lost 
motion.  And  at  the  same 
moment  a  very  concrete  ex- 
ample of  progress  is  ex- 
hibited by  New  York,  in 
the  opening  last  week  of 
the  central  part  of  its  most 
important  new  subway 
rout^,  the  Broadway  line. 

At  the  front  of  present 
rapid-transit  developments, 
however,  stands  the  Phila- 
delphia partnership  agree- 
ment. Its  importance  lies 
as  much  in  the  new  spirit 
that  speaks  from  it  as  in 
the  novel,  precedent-creat- 
ing terms  of  the  contract. 
Community  of  interest  be- 
tween municipality  and 
operator  is  explicitly  recognized. 

Embracing  all  existing  street-car  and  other  transit 
lines  and  the  new  lines  which  the  city  is  constructing, 
and  arranging  both  financial  and  management  affairs 
on  a  remarkably  broadgage  basis,  the  agreement  accom- 
plishes two  great  things  for  the  city.  First,  all  present 
traffic  facilities  are  mobilized  for  most  efficient  and 
lowest-fare  operation  immediately,  and  so  soon  as  the 
nearly-completed  Frankford  elevated  railway  is  ready 
for  trains  a  rapid-transit  system  of  considerable  scope 
comes  into  being  by  combining  it  with  the  old  Market 
Street  line.  Second  and  no  less  impoi-tant,  wounds  of 
long  standing  are  healed  and  sound  guarantees  for  the 
future  are  given  to  the  taxpayer,  as  well  as  to  the 
street-railway  investor,  by  a  recognition  of  the  com- 
pany's present  capital  obligations  coupled  with  an  as- 
sured but  absolutely  limited  five  per  cent,  return  on 
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this  capital.  Under  control  of  a  supervisory  board  of 
engineers,  the  method  of  administration  enlists  all  the 
power  of  the  state  public-service  commission  and  adds 
still  further  pov^^ers  of  regulation  for  the  purpose  of 
efficient  management. 

Thus  at  one  stroke  a  tangled  situation  that  was  a 
threat  against  efficiency  in  transportation  within  the 
city  is  cleared  up.  All  parties  in  interest  have  joined 
hands  to  give  Philadelphia  the  best  transit  obtainable. 
With  years  of  discussion  and  dispute  preceding,  the 
chance  of  agreement  seemed  remote;  the  final  success 
may  fairly  be  credited  to  sober  and  purposeful  recogni- 
tion of  the  fact  that  now  performance  is  needed  rather 
than  words. 

The  past  way  of  dealing  with  rapid-transit  questions 
was  a  go-as-you-please  method,  with  much  argument 
and  talk,  and  few  immediate  results.  The  demands  of 
the  immediate  future  are  for  direct  and  rational  attack 
on  the  problems  that  present  themselves.  Indications 
are  that  the  public  spirit  will  support  such  direct 
procedure,  or  rather  will  render  any  other  impossible. 
And  at  the  same  time  the  Philadelphia  contract  will 
help  toward  solution  of  rapid-transit  problems  by  show- 
ing a  way  to  efficiency  through  cooperation. 


Consulting  "Jobs"  that  Lower 
Engineering  Standards 

FIVE  positions,  those  of  consulting  engineer  to  each 
of  the  five  boroughs  of  New  York  City,  which, 
both  by  reason  of  the  title  and  of  the  salary — $7200 
per  annum — should  be  given  only  to  men  of  considerable 
attainments  in  the  civil  engineering  profession,  have 
assumed  the  character  of  out-and-out  political  appoint- 
ments. Recent  evidence  of  this  is  the  giving  of  one  of 
these  posts  to  a  man  who  is  scarcely  recognized  as  an 
engineer  of  any  sort,  and  whose  chief  reputation  rests 
upon  his  having  been  removed  from  office  for  cause 
shown  when  he  was  president  of  the  Borough  of  the 
Bronx  in  Mayor  Gaynor's  administration.  If  offices  bear- 
ing engineering  titles  are  to  be  created  for  the  purpose 
of  affording  plums  to  political  bosses,  it  is  time  that  en- 
gineers should  take  cognizance  of  the  fact  for  the  protec- 
tion of  the  engineer's  public  reputation.  Agitation 
should  be  begun  either  for  the  abolition  of  these  offices 
or  for  the  appointment  to  them  of  real  engineers. 

Can  the  New  York  Canals  Carry  All  the 
Coal  the  State  Needs? 

IN  AN  entirely  praiseworthy  effort  to  promote  the 
use  of  the  New  York  State  Barge  Canal  and  inci- 
dentally to  initiate  measures  toward  providing  coal  for 
the  state  next  summer.  General  Wotherspoon,  State 
Superintendent  of  Public  Works,  has  made  public  a 
plea  for  the  utilization  for  the  State  canal  system  as  a 
carrier  for  coal.  The  superintendent  points  out  that 
Ithaca  and  Watkins  Glen,  the  most  southerly  terminals 
on  the  canal,  are  within  120  to  190  miles  of  both  the 
anthracite  and  the  bituminous  centers  of  Pennsylvania, 
whence  comes  practically  all  of  New  York  State's  coal 
supply  and  that  railway  transportation  of  coal  to 
those  canal  terminals,  to  be  carried  to  New  York  centers 
by  water,  would  release  18,000  cars  per  month  for  serv- 
ice to  relieve  the  coal  shortage  elsewhere  in  the  country, 


a  shortage  which  even  the  coming  of  the  warm  weather 
will  not  end. 

General  Wotherspoon  figures  that  the  canal's  capacity 
is  limited  only  by  the  quantity  of  water  utilized  in 
operating  the  locks.  On  such  a  basis,  he  assumes  that 
five  240-ton  boats — a  tow  filling  one  of  the  locks — can 
pass  every  half  hour  in  the  day,  or  57,600  tons  each 
day,  and  upwards  of  12,000,000  tons  in  the  canal  season. 
This  is  about  75%  of  the  total  tonnage  of  coal  now 
entering  New  York  State  by  rail.  The  remaining  25%, 
he  concludes,  can  be  brought  to  other  transshipment 
points  on  the  canal  with  some  saving  of  rail  haulage, 
Ihough  not  as  great  as  that  effected  by  using  the  most 
southerly  ports. 

The  only  factors  preventing  such  a  use  of  the  canals 
are  the  lack  of  boats  and  terminals.  Boats  for  so  dense 
.  a  traffic,  which  would  amount  to  a  continual  day  and 
night  procession  of  tows  every  two  miles  along  the 
canal,  are  admittedly  not  now  all  available,  but  the 
superintendent  rightly  says  the  needed  additions  could 
be  built  with  little  or  no  delay. 

The  loading  and  unloading  of  the  boats,  however, 
is  passed  over  with  the  casual  sentences:  "Terminals 
are  available  for  service  at  practically  every  port  of 
the  canal  system.  They  have  been  or  will  be  equipped 
with  devices  for  the  speedy  and  economical  handling  of 
the  traffic.  If  the  coal  traffic  wants  special  machinery, 
it  can  be  provided."  In  so  far  as  the  unloading  is  con- 
cerned, this  may  be  true.  No  one  terminal  along  the 
canal  will  have  so  great  an  inflow  of  coal  as  to  preclude 
the  early  construction  of  suitable  handling  machinery. 
But  to  load  at  one  or  even  at  two  ports  the  estimated 
1150  cars  per  day  onto  barges  will  require  terminals 
of  mammoth  proportions,  such  as  can  hardly  be  provided 
in  time  to  be  of  aid  in  the  coming  crisis.  The  Curtis 
Bay  terminal  of  the  Baltimore  &  Ohio  R.R.,  the  largest 
coal-hapdling  plant  in  the  world,  can  transfer  7000  tons 
per  hour,  or  less  than  three  times  the  estimated  speed 
at  the  canal  loading  point.  And  this  railroad  terminal 
cost  $3,500,000,  exclusive  of  its  extensive  yard  system, 
and  took  two  years  to  build. 

No  one  doubts  the  availability  of  the  New  York  canals 
as  coal  carriers.  No  one  should  criticize  the  state 
official  for  promoting  that  use  of  the  canals.  Far  too 
little  publicity  has  been  given  the  canals  in  the  past. 
But  the  superintendent  has  evidently  claimed  too  much 
for  his  carrier  in  this  last  statement.  He  has  over- 
looked in  his  estimate  one  of  the  most  important,  if  not 
the  most  important  factor  in  the  present  congestion 
of  our  railways ;  that  is,  inadequate  terminals.  Terminal 
inadequacy  will  congest  a  canal  just  as  surely  as  it 
will  a  railway.  The  picture  of  a  tow  of  five  240-ton 
canal  boats  full  of  coal  leaving  Ithaca  and  Watkins  every 
hour  of  the  day  and  night  from  the  first  of  next  April 
to  the  first  of  next  November  is  pleasing,  and  even 
conceivable;  but  it  is  hard  for  an  engineer  to  visualize, 
completed  in  the  next  few  months,  the  yards  required 
to  bring  up  that  much  coal  through  those  two  narrow 
lacustrine  valleys  and  deliver  it  to  dumpers  where  now 
there  exist  only  typical  canal  retaining-wall  terminals. 
Part  of  the  railway  congestion  of  the  coal-carrying 
roads  through  New  York  State  should  certainly,  be  re- 
lieved by  the  canals  next  summer.  Taking  over  the 
entire  New  York  traffic  is  a  trifle  ambitious. 
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First  Large  Concrete  Ship  Is  Building  at  San  Francisco 

Vessel  Will  Have  Dead-Weight  Carrying  Capacity  of  5000  Tons,  Is  366  Feet  Long 
and  Has  45-Foot  Beam— First  Full  Publication  of  Views 

(This  article  is  uccoiiipanied  by  a  large  inserted  supplement) 


LAST  August  the  San  Francisco  Shipbuilding  Co.  be- 
gan the  construction  at  Redwood  City,  Calif.,  at  the 
southern  end  of  San  Francisco  Bay,  of  the  ways  for  the 
construction  of  a  reinforced-concrete  ship  of  7900  tons 
displacement,  with  a  dead-weight  carrying  capacity  of 
5000  tons.  The  laying  down  of  the  ship  was  started  in 
September  and  the  vessel  will  be  ready  for  launching 
Mar.  1.  Had  it  not  been  for  changes  of  plans  and  the 
employment  of  a  new  naval  architect,  the  vessel  would 
likely  have  been  ready  for  the  water  Feb.  1.  At  the 
present  writing,  pouring  of  the  concrete  in  the  bottom 
is  under  way. 

The  ship  is  336  ft.  long  over  all,  45  ft.  in  beam,  and 
31  ft.  deep  to  the  upper  deck.  The  draft  loaded  will 
be  24  ft.  The  ship  will  be  equipped  with  Scotch  marine 
boilers  and  1750-hp.  triple-expansion  engines.  The 
speed  will  be  10  knots. 

Details  of  the  design  of  the  ship  are,  for  obvious 


reasons,  held  confidential  for  the  present,  but  through 
the  courtesy  of  W.  Leslie  Comyn,  president  of  the  San 
Francisco  Shipbuilding  Co.,  Enginering  News-Record  is 
privileged  to  present  here  the  first  adequate  pictorial 
history  of  the  progress  of  the  boat.  The  general  plan 
of  the  design  is  apparent  from  these  illustrations.  They 
give  concrete  designers  and  constructors  quite  a  clear 
idea  of  the  construction  problem  presented  by  so  com- 
plex an  engineering  structure. 

The  company  now  has  under  way  designs  for  four 
ships  of  7500  tons  dead-weight  carrying  capacity. 

The  oflficers  of  the  company,  in  addition  to  Mr.  Comyn, 
are  John  Lawson,  vice-president;  George  U.  Hind, 
treasurer;  R.  J.  Hanna  and  J.  H.  Baxter,  directors,  all 
of  San  Francisco.  Allen  MacDonald,  of  MacDonald  & 
Kahn,  consulting  engineers  and  contractors,  is  super- 
intendent of  construction;  E.  L.  Stuart,  naval  architect, 
and  A.  Poss,  consulting  engineer. 


COMPLICATED  BIT  OF  STEELWORK  AFT 


RECORD 


Vol.  80,  No.  3 


THE  TWO  UPPER  VIEWS 
ON  THIS  PAGE  SHOW  THE 
WHOLE  "PLANT"  POR 
BUILDING  THE  CON- 
CRETE SHIP— CONTRAST 
IT  WITH  THE  LARGE 
AND  EXPENSIVE  PLANT 
REQUIRED    IN   A    STEEL- 


SHIP  TARD  — FOR  THIS 
FIRST  SHIP,  NO  POWER 
EQUIPMENT  WAS  IN- 
STALLED, SAVE  FOR  THE 
MIXER  AND  HOIST— FOR 
LATER  SHIPS  ALL  POSSI- 
BLE LABOR-SAVING  MA- 
CHINERY   WILL    BE    EM- 


PLOYED— THE  CONCRETE 
IS  HOISTED  IN  THE 
TOWER  AND  DISTRIB- 
UTED IN  CARTS  ON  A 
RUNWAY — THE  VIEW  AT 
THE  BOTTOM  OF  THE 
PAGE  SHOWS  THE  "WOOD- 
E::  FORMS  IN  PLACE  ON 
THE  FLOOR  SYSTEM 
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BOTTOM  AND  SIDE  STEEL  IN  POSITION— PLACING  OF  STRONG  FRAME  STEEL  WELL  ADVANCED 


VIEW  ON  DEC.   31,   1917,  LOOKING  FORWARD— STEEL  FOR  BULKHEADS  PARTIALLY  PLACED 
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STERN.  SHOWING  PROPELLER  SHAFT  SLEEVE-PLACING  OF  STEEL  NOT  COMPLETED 


REINFORCING  O.^  SHELL  AND  CROSS  FRAMES  OF  CONCRETE  SHIP  BEING  BUILT  BY  SAN  FRANCISCO 

SHIPBUILDING  COMPANY 
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Stone-Filled  Sheet  Asphalt  Suffers  from 
Inattention  to  Detail 

Uniformity  of  Composition  Must  Be  Maintained  and  Sufficient  Surface  Energy  from  Fine  Aggregate 
Provided— A  Maximum  Thickness  of  One  and  a  Half  Inches  on  a  Close  Binder  Is  Best  Practice^ 

By  Clifford  Richardson 

Consulting  Eni^ineer,   Barber  Asphalt  Paving  Co.,  New  York  City 


STONE-FILLED  asphalt  surfaces  may  be  defined  as 
those  in  which  stone,  the  size  of  which  in  various  types 
may  be  varied  from  1  in.  to  J  in.,  up  to  li  in.,  or  more,  coat- 
ed with  asphalt,  is  a  component,  uniformly  distributed 
through  and  imbedded  in  a  mortar  of  the  composition 
commonly  used  in  the  construction  of  sheet  asphalt 
pavements.  Surfaces  of  this  nature  have  attracted  at- 
tention during  the  past  six  or  seven  years,  becoming 
known  as  "Topeka"  surfaces  from  the  ruling  of  the 
United  States  District  Court  of  the  District  of  Kansas 
as  to  their  noninfringement  of  the  Warren  patents,  and 
have  increased  in  popularity,  as  a  novelty,  in  recent 
yeal:;s.  The  character  of  the  mineral  aggregate  of  this 
surface  has  been  discussed  by  the  writer  in  two  com- 
munications to  Engineering  Record,  June  29,  1912,  p. 
718,  and  Dec.  12,  1914,  p.  634.  While  the  statements  and 
conclusions  expressed  in  these  articles  need  no  modifica- 
tion at  the  present  time,  further  evidence  offered  by 
service  tests  of  this  form  of  construction  makes  it  pos- 
sible to  draw  some  additional  conclusions  in  regard  to 
the  behavior  of  such  surfaces  under  the  travel  which 
our  streets  and  roads  are  called  upon  to  carry  at  pres- 
ent, and  to  lay  down  certain  principles  which  should  be 
followed  to  insure  successful  results. 

In  one  of  the  earlier  papers  referred  to  it  was  demon- 
strated that  the  essential  feature  of  the  decision  of  the 
court  was  that  if  the  coarser  particles  of  the  mineral 
aggregate  of  such  a  surface  did  not  exceed  22  per  cent, 
passing  a  4-mesh  sieve  and  10  per  cent,  passing  a  2-mesh 
sieve,  it  would  not  infringe  the  Warren  patent.  The 
grading  of  the  finer  portion,  while  specified,  was  unes- 
sential as  far  as  the  interpretation  of  the  decision  was 
concerned.  It  was  shown  in  this  article,  however,  that 
to  insure  a  satisfactory  surface  this  part  of  the  aggre- 
gate should  have  a  composition  corresponding  to  that  of 
a  standard  sheet-asphalt  mixture.  Under  these  limiting 
conditions  the  most  satisfactory  material  would  be  one 
of  standard  grading  in  which  were  present  22  per  cent, 
of  grit  passing  a  screen  of  4  meshes  to  the  inch  and  10 
per  cent,  passing  a  2-m.esh  screen,  to  coat  which  3.5  per 
cent  of  their  weight  of  additional  bitumen  is  provided. 
On  this  basis  such  a  standard  mixture  would  have  the 
following  composition: 


^tumen . 

200  mesh 
100  mesh 

80  Biesh . 

SOntesh. 

40  mesh . 


30  mesh . 
20  mesh . 
1 0  mesh . 

4  mesh. 
2  mesh. 


Bntirc 
8.2 
8  7 

^  Mixture 

8.2 

8  7 

17.3 

23  2 

22.0 
10.0 

Stone 
10 

13 
13 
13 
24 
11 

8 
5. 
3 

Out 
5 

0 
0 
0 
0 
0 

0 
0 
0 

Stone 
3.3 

8  6 
8.7 
16.0 
7  2 

< 

5  3 

3  3 

2.0 

22  0 

66. 
30. 

"> 

10  0 

2 

These  data  may  be  compared  with  the  requirements  of 
the  court  decision  by  putting  them  in  another  form : 

Court  Actual 

Bitumen 7-|  |  8  2 

200  mesh    5-|l  97 

40  mesh 18-30  40  5 

10  mesh 2S-55  10  6 

4  mesh 8-22  22  0 

2  mesh _io  10  0 

It  appears  that  an  asphalt  surface  with  the  proposed 
standard  composition  does  not  depart  in  any  essential 
feature  from  the  court's  decision.  It  does  contain  a 
larger  percentage  of  fine  sand,  a  feature  that  is  not 
controlled  by  the  patent  and  which  is  necessary  to  fur- 
nish a  mineral  aggregate  of  sufficient  surface  develop- 
ment to  provide  the  requisite  surface  energy  for  a  stable 
mixture. 

A3  examples  of  the  composition  of  material  used  in 
the  construction  of  asphalt  surfaces  of  the  stone-filled 
type,  the  following  will  serve : 

NEW  JERSEY 


Bitumen. 


Entire  Mixture 
8.1 


200  mesh . 
80  mesh . 
40  mesh. 


1 0  mesh 

4  mesh 

2  mesh 

Retained  on  2  mesh . 


8  9 
10,7 
25  3 

15  7 
13  0 
17  3 
10 


Stone  Cut 
iO.6 

13   1 

15.8 
37.3 

23.2 


100  0 


Bitumen . 


100  0 
BOROUGH  OF  BRONX,  NEW  YORK 

Entire  Mixture    Stone  Out 


200  mesh. 
80  mesh. 
40  mesh . 

1 0  mesh . 
4  mesh. 
2  mesh. 


10.4 

13  6 
13.7 
33.2 

29.1 


8  3 

9.4 

9  5 

23.0 

20  2 

• 15.4 

14.2  

100  0  100  0 

While  the  preceding  figiires  may  be  considered  as 
representing  the  composition  of  standard  stone-filled 
asphalt  surfaces  which  an  effort  should  be  made  to  at- 
tain in  order  to  secure  success  under  ordinary  condi- 
tions, it  can  be  improved  where  extremely  heavy  travel 
is  to  be  carried  by  increasing  the  amount  and  improving 
the  character  of  the  filler  used,  which  involves  also  an 
increase  in  bitumen. 

A  surface  mixture  prepared  with  this  end  in  view  had 
the  following  composition : 


NEW  YORK  CITY 

Composit 

ion 

Entire  Mixture 

Stone  Out 

Asphalt  cement, 
Portland  cement 

dust. 
Sand, 
Stone  screenings, 

110  It  4. 

no  lbs. 
312  lbs. 
564  lbs. 

Bitumen 

200  mesh 
80  mesh 
40  mesh 

8  9 

119 
14.5 
18.6 

111 

16.5 
20.1 
25.9 

1,096  lbs. 

10  mesh 
4  mesh 
2  mesh 

18.9 
19.1 
8.1 

26.4 

100  0 


100  0 


100  5 


100  0 


100.0 


100.0 


no 
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Very  similar  to  this  was  a  mixture  made  without  the 
definite  addition  of  portland  cement: 

ROCHESTER,  NY. 

Kiitirc  Mixture    Stone  Out 
Bitumen   ^^  "    ' 

200Tnesh "2   5  17    1 

80mesh '0  8  15.0 

40  mesh 24   2  33.7 

lOmosh '6  5  22.7 

4  mesh I'j  

2  mesh    '  ^  

99  4  99  6 

On  the  other  hand,  a  departure  from  the  standard  in 
the  direction  of  a  poorer  grading  of  the  finer  portion  of 
the  aggregate,  as  evidenced  by  the  deficiency  in  sand 
grains  of  80-  and  100-mesh  size  and  a  lack  of  filler,  will 
result  in  a  form  of  construction  exhibiting  the  defects 
which  would  be  found  in  an  ordinary  sheet-asphalt  sur- 
face possessing  the  same  deficiencies.  As  examples  of 
stone-filled  surfaces  of  this  description  the  following 
will  serve : 

A  MICHIGAN  CITY,  1916         AN   ILLINOIS  CITY',    1916 
Entire    Mixt-re     Stone  Out         Entire    Mixture       Stone  Out 
Bitumen 5.9  7   1  7.2  9.1 

200  mesh 8.3  11    7  4  8  7  3 

80  mesh 5.3  7  4  5.5  8  4 

40  mesh 26.2  37  0  21   0  32  2 

10  mesh 26  0  36  8  28  0  43.0 

4  mesh 25  3  19  0 

2mesh 30  14.5  

100  0  100  0  100  0  100  0 

It  is  plain  that  such  mixtures  would  result  in  a  very 
inferior  pavement,  since  it  is  shown  by  calculating  the 
composition  of  the  fine  portion  that  one  is  very  deficient 
in  bitumen,  one  in  filler  and  both  in  fine  sand — and, 
therefore,  too  coarse  to  be  stable. 

With  the  diminution  in  the  amount  of  particles  of 
4-  and  2-mesh  size  in  the  mineral  aggregate  the  per- 
centage of  bitumen  required  will,  of  course,  be  increased. 
In  the  previous  examples  cited  the  amount  of  material 
of  this  size  has  approached  the  limit  permitted  by  the 
court  decision ;  but,  if  in  any  mixture  a  smaller  amount 
is  present  and  the  mineral  aggregate  finer  as  a  conse- 
quence, the  percentage  of  bitumen  required  will  natur- 
ally be  larger,  as  is  demonstrated  by  two  mixtures  laid 
in  Ontario  in  1916: 

Bitumen  200  80  40  10  4  2 

9.4  12  7  17  7  27.2  17.1  9.1  68 

9.3  86  10  8  32.8  27  7  73  3.5 

It  will  be  seen  that  the  composition  of  these  mixtures 
approaches  more  nearly  that  of  an  ordinary  sheet-as- 
phalt surface  than  in  the  case  of  those  which  have  been 
previously  cited.  Such  a  mixture  cannot  be  regarded 
as  inferior  in  a  way.  It  is  merely  more  expensive  be- 
cause of  the  larger  amount  of  asphalt  which  is  neces- 
sarily consumed  in  its  production,  owing  to  the  fact  that 
the  mineral  aggregate  is  finer. 

The  preceding  statements  refer  solely  to  the  charac- 
ter of  the  surface  mixture  itself  without  regard  to  the 
form  of  construction  of  the  pavement.  The  latter  con- 
sideration is,  however,  of  quite  as  much  importance  as 
the  former — the  successful  behavior  of  a  pavement  un- 
der heavy  travel  being  as  dependent  upon  the  design  as 
upon  the  materials  of  construction. 

In  the  production  of  satisfactory  stone-filled  mixtures 
a  plant  which  provides  for  separating  by  screening  and 
storing  the  coarser  and  finer  portions  of  the  aggregate 
must  be  available.  If  the  mineral  aggregate  as  it  comes 
heated  from  the  drums  is  collected  in  a  single  bin,  segre- 


gation takes  place.  The  particles  of  stone  are  not  uni- 
formly distributed  in  the  bin,  and  they  are  still  further 
separated  in  drawing  a  charge  from  the  bin  to  the  meas- 
uring box.  The  result  is  a  lack  of  uniformity  in  the 
grading  of  the  mineral  aggregate  in  the  mixture  as  it 
is  sent  to  the  street.  This  may  be  illustrated  by  data 
showing  the  composition  of  a  surface  mixture  produced 
in  this  way.  In  a  locality  where  a  rather  extended  piece 
of  construction  was  carried  out,  involving  the  analysis 
of  sixteen  samples,  the  mixture  varied  as  shown  in  the 
following  figures: 


Hituiuen 

200  mesh 
80  mosh 
40  mesh 

10  mesh 
4  mesh 
2  mesh 


7  7 

113 
6  5 
22   5 

22  0 

5.5' 
24  5, 

100  0 


30  0 


9.8 

117 

8  0 

39  0 

18  0 
4.01 
9.5/ 

100  0 


13.5 


To  avoid  results  such  as  are  illustrated  by  the  previ- 
ous figures,  a  plant  should  be  provided  in  which  proper 
screens  separate  the  hot  mineral  aggregate  into  coarser 
and  finer  portions  which  are  collected  in  separate  bins. 
Under  such  conditions  the  proportion  of  coarse  to  fine 
aggregate  can  be  better  regulated  by  weighing  the  two 
components  separately.  The  grading  of  a  surface  mix- 
ture turned  out  at  a  plant  providing  such  facilities  in 
shown  by  the  following  figures: 
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Surfaces  of  this  kind,  as  is  the  best  practice  with  ordi- 
nary sheet-asphalt  surfaces,  should  be  placed  on  2  in. 
of  close  binder,  and  should  not  be  more  than  from  1  to 
1 2  in.  thick.  Motor  trucks  and  motor  busses  are  becom- 
ing such  an  important  part  of  the  traffic  which  our 
streets  and  roads  are  called  upon  to  carry  at  the  pres- 
ent time  and  displacement  is  caused  by  the  thrust  de- 
veloped by  their  tires,  especially  on  the  application  of 
brakes.  Examples  of  the  displacement  of  the  thicker 
surfaces,  especially  of  those  which  are  placed  directly 
on  a  concrete  foundation  with  no  intermediate  course, 
are  so  frequent  as  to  demonstrate  plainly  the  defects  of 
such  a  method  of  construction. 

While  the  character  of  the  stone-filled  surface  mix- 
ture has  been  considered  at  some  length  in  the  preceding 
paragraphs,  there  are  other  structural  features  in  con- 
nection therewith  which  cannot  be  neglected  if  the  use 
of  this  type  of  construction  is  to  succeed.  A  road  sur- 
face is  no  better  than  the  support  which  it  receives — 
that  is  to  say,  than  the  character  of  the  foundation 
which  supports  it — and,  furthermore,  it  is  dependent  on 
the  stability  and  dryness  of  the  supporting  subsoil  which 
carries  this  foundation.  For  this  reason,  attention  to 
these  details  of  construction  are  of  primary  importance. 

In  conclusion  it  must  be  reiterated  that  a  stone-filled 
or  fine  asphaltic-concrete  asphalt  surface  requires,  in  its 
construction,  much  greater  care  and  skill  and  a  more 
elaborate  plant  than  ordinary  sheet  asphalt;  that  it 
should  be  placed  on  a  course  of  close  binder;  and  that 
it  should  not  exceed  a  thickness  of  li  inches. 
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Making  and  Placing  Ten  Miles  of  Concrete 
Pipe  for  Winnipeg  Aqueduct 

Duplicate  Yard  Layout  Permits  Rapid  Casting  of  Pipe  5J  Feet  in  Diameter  and  8  Feet  Long  for  Pressure 
End  of  Pipe  Line — Trenches  Dug,  Pipe  Laid  and  Trenches  Filled  with  Specially  Designed  Machines 

By  K.  B.  Kumpe 

Chief  Kngineer,  lx)0k  Joint  FMpe  Co.,   Xcw  York  City 


THE  lower  10  miles  of  the  long  Winnipeg  Aqueduct, 
that  is  the  section  under  pressure  which  connects 
the  flow  line  with  the  city  mains,  is  to  be  of  5i-ft. 
reinforced-concrete  jointed  pipe  laid  in  a  trench  from 
14  to  16  ft.  deep.  All  of  the  pipe,  about  6600  in  all— 
for  they  are  cast  in  8-ft.  lengths — are  made  in  a  yard 


plemented  ;vhere  necessary  by  hard-drawn  round  rods 
from  No.  4  to  -/(,  in.,  this  reinforcement  varying  with 
the  amount  of  backfill  and  other  conditions  of  external 
loading,  as  when  passing  under  highways  and  railroads. 
On  account  of  the  depth  to  which  frost  penetrates 
in  this  locality  there  is  a  minimum  cover  of  6  ft.  of 
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CONCRETE    PIPE    MAKIXG    PLANT    IS    IN    DUPLICATE   AROUND   CENTRAL   STEEL   ASSEMBLY 


about  midway  of  the  line,  where  a  duplicate  layout  per- 
mits rapid  pipe  manufacture.  From  this  yard  the  pipes 
are  transported  to  the  trench  on  a  paralleling  railway 
and  are  put  in  place  by  simple  but  effective  machines. 
The  work  was  started  last  spring  and  progressed  favor- 
ably up  to  cold  weather  this  winter.  This  article  de- 
scribes the  manufacturing  and  laying  operations. 

This  line  of  pipe  is  circular,  66  in.  in  internal  diam- 
eter, with  a  wall  thickness  of  8  in.  It  is  reinforced 
with  two  concentric  steel  cages,  spaced  2  in.  from  the 
inner  and  outer  surfaces,  respectively.  The  inner  rein- 
forcing cage  is  built  up  of  a  specially  heavy  woven 
section  of  the  American  Steel  and  Wire  Co.'s  triangular 
mesh  and  the  outer  cages  of  2-in.  to  i-in.  square  twisted 
bars,  the  spacing  and  size  varying  with  the  45-  to 
90-ft.  head.     The  mesh,  having  a  constant  area,  is  sup- 


earth  over  the  top  of  the  pipe,  and  the  trench  is  there- 
fore of  an  average  depth  of  14  to  16  ft.  Heavy  blue 
and  yellow  clay  predominates,  and  in  taking  out  this 
excavation  a  double  row  of  round  piling  on  11-ft.  centers 
was  first  driven  with  the  tops  flush  with  the  ground. 
The  piles  in  each  row  are  placed  on  from  2  to  4  ft. 
centers  and  in  length  averaged  about  20  ft.  A  40-ton 
steam  shovel  carried  on  movable  sectional  timber  mats 
resting  on  the  pile  tops  was  used  in  taking  out  the 
cut,  the  bottom  being  trimmed  by  hand. 

The  foundation  for  the  pipe  consists  of  7  in.  of  coarse 
bank-run  gravel  spread  evenly  over  the  trench  bottom. 
After  the  pipe  is  laid,  vertical  form  boards  are  carried 
almost  to  the  spring  line  and  a  concrete  cradle  is  poured 
on  both  sides  of  the  pipe.  Coarse  gravel  backfill  is  car- 
ried to  the  spring  line  after  the  form  boards  are  re- 


THE  PIPE  PLACING  MACHINE  OUTSIDE  THE  TRENCH  AND  A  PIPE  IN  THE  TRENCH  ON   THK  MACHINE 
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moved,  and  a  tamped  backfill  of  clay  is  carried  to  one 
foot  above  the  top  of  the  pipe.  After  the  joints  are 
poured  the  complete  backfill  is  made  by  drag-line 
scrapers. 

After  the  tamped  backfill  is  completed  and  before  the 
joints  are  poured,  a  pile  puller  straddling  the  trench 
removes  the  piles,  and  they  are  moved  ahead  to  be 
redriven.  The  pile  holes  are  carefully  filled  w^ith  tamped 
gravel  as  soon  as  piles  are  pulled. 

A  vitrified  drain  pipe  is  carried  on  one  side  of  the 
trench  for  its  entire  length  and  finally  discharges  into 
the  Red  River.  This  tile  is  between  the  cradle  and 
the  trench  side  and  ground  water  entering  the  opposite 


permit  handling.  A  view  of  one  of  the  cranes  is  shown 
in  one  of  the  views  herewith. 

Parallel  to  this  track  on  each  side  are  144  concrete 
slabs  to  provide  a  firm  foundation  for  the  cast-iron 
base  forms,  of  which  there  are  also  144.  These  con- 
crete bases  are  each  provided  with  five  steam  jets,  one 
at  the  center  and  four  on  the  outside,  which  in  turn 
are  connected  through  a  valve  with  a  steam  line  fed 
by  two  60-hp.  locomotive-type  boilers.  Canvas  covers 
are  provided  which  enable  the  pipe  to  be  subjected  to 
a  mild  moist  steam  for  48  hours,  in  order  to  accelerate 
the  setting. 

At  each  end  of  the  crane  track  are  two  pits  to  receive 


BOOM   DERRICK   ON   CATERPILLAR   TRANSFERS    PIPE  FROM  RAILWAY  TO  TRENCH  DUG   BY   STEAM   SHOVEL 

TRAVELING   ON   SECTIONAL   MATS 


side  of  the  trench  is  expected  to  find  its  way  to  this 
tile  by  means  of  the  coarse  gravel  bed. 

The  entire  contract  was  undertaken  by  the  Winnipeg 
Aqueduct  Construction  Co.,  who  subcontracted  the 
manufacturing,  laying  and  jointing  of  this  pipe  to  the 
Canada  Lock  Joint  Pipe  Co.,  Ltd.,  whose  design  of 
joint  had  been  accepted  by  the  Greater  Winnipeg  Water 
District  at  the  time  of  awarding  the  contract.  The 
Canada  Lock  Joint  Pipe  Co.,  Ltd.,  erected  a  manufac- 
turing plant  near  Transcona  on  the  Canadian  Govern- 
ment Rys.,  at  a  point  almost  midway  of  the  line  to 
be  built  and  distant  about  one  mile.  This  plant  occupies 
about  fifteen  acres  and  is  provided  with  railroad  tracks 
connecting  both  with  the  Canadian  Government  Rys. 
and  the  line  which  parallels  the  trench.  The  layout 
of  the  yard  is  shown  in  the  accompanying  drawing. 

An  8-ft.-gage  track,  1075  ft.  long,  is  laid  through 
the  center  of  this  yard,  to  care  for  two  double  cantilever 
cranes  which  handle  all  concrete  to  the  pipe  molds  as 
well  as  place  all  reinforcement  after  it  is  built  up. 
These  cranes  also  place  and  strip  the  forms  and  place 
the  pipe  on  the  skidways  after  it  is  suflliciently  cured  to 


the  1  }-yd.  conical  concrete  buckets,  which  are  each  fed 
by'two  10-cu.ft.  Little  Wonder  mixers,  gasoline  driven. 
On  the  cover  of  this  issue  is  a  view  of  one  group  of 
these  mixers.  Behind  each  bank  of  four  mixers  are 
two  elevated  tracks  from  which  the  aggregate  is  dumped 
to  tight  platforms  from  side  dump  cars.  Storage  is 
provided  for  3000  cu.yd.  of  aggregate.  The  mixers  are 
charged  with  wheelbarrows  working  from  the  face  of 
these  material  bins.  Water  and  steam  lines  are  led  to 
the  mixers,  and  also  perforated  steam  lines  are  laid 
under  the  aggregate  in  order  that  concreting  materials 
may  be  warmed   in  cold  weather. 

The  pipe  is  made  in  8  ft.  lengths,  and  36  forms  are 
provided,  giving  a  daily  capacity  of  288  lin.ft.  of  pipe; 
and,  as  there  are  144  cast-iron  bases,  it  is  possible  to 
leave  the  pipe  four  days  after  pouring  before  tipping 
and  placing  on  skidways.  Each  8-ft.  section  of  pipe 
weighs    approximately    17,000   pounds. 

Parallel  to  the  center  crane  track  and  100  ft.  distant 
on  each  side  is  a  standard-gage  track  where,  by  means 
of  a  car  derrick,  the  pipe  is  loaded  to  cars  for  trans- 
porting to  the  trench.    Each  end  of  the  yard  is  an  exact 
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duplicate  of  the  other,  and  while  the  crane  and  mixer 
crew  is  concreting  18  pipe,  the  other  crane  is  setting 
up  at  the  other  end,  after  which  operations  are  re- 
versed. Four  fabrication  yards  are  provided,  two  for 
mesh  and  two  for  bar  cages.  Here,  by  means  of  rolls 
and  special  mandrels,  the  cages  are  built  up  and  rolled 
to  position  for  cranes  to  pick  up  and  place  on  the 
forms.  Shops,  storehouses  for  cement,  etc.,  as  well 
as  accommodations  for  the  men  are  provided. 

The  aggregate  as  furnished  by  the  Greater  Winnipeg 
V/ater  District  contains  approximately  42%  sand  and 
58%  gravel  of  a  maximum  size  of  11  in.  Approximately 
1.9  bbl.  of  cement  are  used  per  cubic  yard  of  concrete. 
The  daily  ojatput  of  the  plant  calls  for  136  cu.yd.  of 
concrete,  270  bbl.  of  cement  and   15  tons  of  steel. 

Parallel  to  the  trench  for  its  entire  length  is  a 
standard-gage  railroad,  over  which  pipe,  gravel,  cement 
and  other  material  are  delivered  to  the  site  of  the 
work.  A  crane  of  10  tons  capacity  having  a  cater- 
pillar traction  is  provided  to  take  pipe  from  the  car 
and  place  it  in  the  trench.  It  is  shown  at  work  in 
one  of  the  views.     The  laying  machine  consists  of  a 


on  a  track  of  20-lb.  rail  in  10-ft.  lengths  mounted  on 
3  X  10-in.  timbers.  Opposite  rails  are  held  to  gage  by 
bridle  rods  easily  removable  to  permit  pipe  to  be  laid 
between  rails,  which  are  then  taken  up  and  moved  back. 
As  many  as  30  pipe  or  240  ft.  per  ten-hour  day  have 
been  placed  by  this  method.  Two  views  of  the  laying 
machine  appear  herewith. 

After  the  pipes  are  joined  the  space  between  shoulders 
is  pointed  up  with  a  stiff  mortar,  whose  function  is 
to  prevent  dirt  or  ground  water  entering  the  joint 
recess  befo -e  the  joint  is  made  and  also  to  retain  the 
grout  while  pouring  the  joint. 

As  previously  mentioned,  the  joint  is  not  poured  until 
the  backfill  is  brought  up  to  one  foot  above  the  top 
of  pipe  and  the  piles  are  pulled,  as  it  is  desirable  that 
final  settlement  or  displacement,  if  any,  take  place  while 
the  individual  lengths  of  pipe  are  free  to  move  without 
injury  to  the  joint. 

After  each  length  of  pipe  is  correctly  placed  to  line 
and  grade  a  hole  about  4  in.  square  is  broken  out  of 
the  bell  to  serve  later  as  a  means  of  introducing  the 
joint  grout.     This  hole  is  temporarily  covered  with  a 


CANTILEVER    CRANE    CARRIES    CONCRETE    BUCKETS  PROM  MIXERS  IN  FOREGROUND  TO  PIPE  BEING  OAST 


four-wheel  truck  of  standard  gage  and  15-ft.  wheel 
centers,  on  which  is  mounted  a  20-ft.  beam  pivoted  over 
the  front  set  of  trucks.  The  extension  of  this  beam 
carries  a  4-ft.  timber  given  a  wide  movement  by  a  ball 
and  socket  joint,  while  the  other  end  is  connecte  i 
through  an  A-frame  and  suitable  sheaves  to  a  three-toi 
chain  hoist.  Under  the  pivot  point  of  beam  is  a  ratchet 
slide  giving  cross  movement.  Concrete  counterweights 
on  the  rear  of  the  truck  permit  of  the  pipe  being 
balanced  on  the  end  of  the  beam  and  moved  ahead 
to  enter  its  spigot  accurately  into  the  bell  of  the  one 
previously  laid.     This  laying  rig  runs   in  the  trench 


piece  of  roofing  paper  and   held   in   place  by   a  small 
amount  of  mortar. 

There  is  placed  in  the  spigot  of  the  pipe  when  manu- 
factured an  endless  copper  band  5  in.  wide,  having  a 
closed  bead  roiled  into  it  li  in.  from  one  edge.  This 
copper  water  stop  is  so  placed  that  the  bead  is  just 
at  the  end  of  the  spigot,  leaving  1}  in.  of  copper  pro- 
truding. The  outside  end  of  the  spigot  is  painted  with 
a  thin  asphaltic  coat  to  prevent  the  grout  joint  or  key 
from  bonding  to  the  pipe  itself,  although  the  copper 
is  roughened  to  insure  this  key  being  firmly  gripped 
by  the  grout,  which  is  also  bonded  to  the  bell  end  of  the 
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other  pipe  by  means  of  the  protruding  mesh,  as  in  the 
Meriwether  lock  joint. 

After  the  backfill  has  been  placed  for  a  sufficient 
time  to  insure  all  final  settlement  having  taken  place, 
the  joint  recess  is  carefully  cleaned  out  and  wetted, 
and  a  steel  sealing  band  or  form  is  closely  fitted  to  the 
inside  of  the  pipe,  lapping  over  the  joint  recess.  The 
cover  over  the  hole  previously  broken  in  the  top  of 
the  joint  is  then  removed,  and  the  recess  filled  with  a 
1 :  1  mortar.  After  hardening  properly,  the  forms  are 
removed,  and  the  joint  is  scraped  and  roughened  to 
receive  properly  the  secondary  joint. 

The  poured  or  primary  joints  are  not  brought  out 
to  the  surface  of  the  pipe,  but  are  recessed  j\  in.  and 
this  recess  is  later  filled  and  a  continuous  smooth  sur- 
face formed  by  a  plaster  coat  of  neat  cement,  specially 
ground  to  pass  a  200-mesh  screen. 

Laying  has  been  carried  out  on  two  points,  and  the 
equipment  above  described  has  been  duplicated. 

This  contract  approximates  $1,350,000  in  cash  and 
is  to  be  completed  on  Oct.  31,  1918.  Work  was  com- 
menced on  the  coiistruction  of  plant  and  railroads  in 
March  of  this  year,  and  in  spite  of  a  very  early  close 
down  this  fall  on  account  of  cold  weather,  approximately 
45%  has  been  completed.  J.  H.  Fuertes  is  consulting 
engineer  and  W.  G.  Chace  is  chief  engineer  for  the 
Greater  Winnipeg  Water  District. 


Engineers  Help  Frame  Model 
Charter  for  Boulder,  Colorado 

Commission -Manager  Plan    Has    Good    Engineering 

Provisions — Two  Engineers  Elected 

to  First  Commission 

THE  complaint  that  engineers  do  not  take  the  part 
they  should  in  public  affairs  is  often  and  justly 
made.  It  does  not  hold  good  at  Boulder,  Colo.,  in  so  far 
as  the  recent  framing  of  a  new  city  charter  and  the 
membership  of  the  first  council  for  commission  are  con- 
cerned. Three  engineers  were  active  workers  for  the 
new  charter  and  one  of  these  was  secretary  of  the 
charter  commission.  This  secretary  and  one  of  the  two 
other  engineer  workers  for  the  charter  were  selected 
in  December  as  membeis  of  the  commission  of  nine 
which  assumed  charge  of  the  affairs  of  the  city  on 
Jan.  1.  The  two  engineer-members  of  the  new  com- 
mission are  Prof.  H.  S.  Evans,  of  the  University  of 
Colorado,  and  Clair  V.  Mann,  the  latter  having  been 
member  and  secretary  of  the  charter  commission  and 
serving  also  as  secretary  of  the  council-elect  before 
the  council  took  office.  The  third  engineer  was  Assist- 
ant Professor  Howard  E.  Phelps. 

Municipal  Home-Rule  Charter 

More  than  a  year  ago  Mr.  Mann,  in  company  with 
two  others,  began  to  agitate  for  a  new  charter.  They 
secured  the  cooperation  of  the  so-called  middle  and 
working  classes.  A  charter  commission  of  21  members 
was  elected  at  a  mass  meeting  and  drafted  the  charter 
in  accordance  with  the  "home-rule"  amendment  of  the 
State  Constitution  of  Colorado. 

Boulder  is  a  city  with  an  estimated  population  of 
12,000,  located  at  the  eastern  base  of  the  Rocky  Moun- 


tains, not  far  from  Denver.  Under  its  new  charter 
the  city  has  powers  limited  only  by  the  constitution 
of  the  state  and  of  the  United  States. 

The  charter  is  of  the  commission-manager  type. 
Besides  providing  for  the  initiative,  the  referendum 
and  the  recall,  it  requires  nomination  for  members  of 
the  council  (the  only  elective  officers),  and  also  for 
election  in  accordance  with  the  Hare  system  of  preferen- 
tial voting.  The  recall  relates  only  to  elective  officers 
and  does  not  apply  during  the  first  six  months  of  hold- 
ing office.  No  utility  franchise  can  be  granted  except 
by  popular  vote,  and  none  for  a  period  of  more  than 
twenty  years. 

Nine-Man  Council  with  No  Executive  Power 

The  council  or  commission  consists  of  nine  mem- 
bers, elected  for  terms  of  three  years.  Except  that  it 
appoints  a  city  manager,  a  city  attorney,  a  police 
magistrate,  an  auditor,  and  certain  advisory  boards,  the 
powers  of  the  council  are  legislative  only,  it  being  com- 
pelled to  deal  with  all  administrative  matters  solely  and 
directly  through  the  city  manager.  The  members  of 
the  council  are  expressly  forbidden  to  "either  dictate 
the  appointment  or  direct  or  interfere  with  the  work 
of  any  officer  or  employee  under  the  city  manager. 
Any  such  dictation,  attempted  direction,  or  interference 
on  the  part  of  any  member  of  the  council  shall  be 
deemed  a  misdemeanor,  and  any  of  the  council  convicted 
of  such  act  may  be  removed  from  office." 

The  functions  of  mayor  as  official  head  of  the  city 
for  ceremonial,  certain  civil  and  state  military  purposes, 
are  vested  in  the  chairman  of  the  council,  who  is  elected 
by  that  body  to  serve  for  two  years.  The  mayor  may 
be  removed  from  his  office  as  mayor  but  not  from  the 
office  of  councilman,  by  a  two-thirds  vote  of  all  the  mem- 
bers of  the  council. 

City  Manager  Selected  On  Merit 

The  city  manager  is  chosen  by  the  council  "solely  on 
the  basis  of  his  executive  and  administrative  qualifica- 
tions. The  choice  need  not  be  limited  to  the  inhabitants 
of  the  city  or  state."  The  appointment  is  for  an  in- 
definite period,  but  the  manager  is  removable  by  the 
council  at  pleasure.  If  the  council  proposes  to  remove 
the  manager  after  six  months'  service,  he  may  demand 
written  charges  and  a  public  hearing.  The  administra- 
tive work  of  the  city,  in  each  case  under  the  supervision 
and  control  of  the  city  manager,  is  intrusted  to  six 
departments.  Four  of  these;  namely,  public  service, 
finance  and  records,  public  health,  and  public  welfare, 
are  headed  by  a  director  "chosen  on  the  basis  of  his 
general  executive  and  administrative  experience  and 
ability,  and  of  his  special  education,  training  and  ex- 
perience in  the  class  of  work  which  he  is  to  administer; 
prov'ded  that  the  director  of  public  service  shall  be 
an  engineer  with  training  and  experience  in  municipal 
engineering;  and  the  director  of  public  health  shall 
be  a  sanitary  engineer,  or  a  member  of  the  medical 
profession,  who  has  had  special  training  in  public- 
health  work." 

Service  Director  Ex-Officio  City  Engineer 

The  director  of  public  service  is  ex-officio  city  engi- 
neer. He  has  charge  of  the  construction,  improvement, 
repair  and  maintenance  of  the  various  public  works 
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and  utilities  of  the  city,  including  the  construction  and 
maintenance  of  parks  and  playgrounds,  but  not  their 
management. 

The  city  manager,  until  otherwise  provided  by  charter 
amendment,  is  ex-officio  director  of  public  safety.  The 
department  of  planning  and  parks  is  in  charge  of  a 
planning  and  parks  commission,  consisting  of  the  city 
manager,  the  director  of  public  service  and  public  wel- 
fare, and  six  especially  qualified  citizens,  the  latter 
serving  without  pay  and  being  appointed  by  the  council 
and  removable  by  the  council  for  cause. 

The  city  manager  frames  the  annual  budgets  which 
must  show  in  parallel  columns  the  actual  receipts  from 
taxes  and  other  sources  for  the  current  and  the  last 
preceding  year  and  the  estimated  revenues  of  the  city 
for  the  ensuing  fiscal  year. 

Bonded  indebtedness  must  not  be  incurred  in  excess 
of  3%  of  the  assessed  valuation  of  the  taxable  property 
of  the  city,  but  this  limit  shall  not  apply  to  bonds 
issued  for  the  construction  of  water-works  and  other 
public  utilities  that  produce  a  revenue.  Water-works 
revenues  shall  be  used  exclusively  for  water-works  pur- 
poses. No  free  water  service  will  be  given  other  than 
to  the  city  itself. 

For  any  and  all  municipally-owned  utilities,  the  city 
must  keep  separate  accounts  which  shall  show  complete 
financial  results  in  all  respects,  including  the  value  of 
water  or  other  services  furnished  for  the  use  of  the 
city. 

A  civil  service  commission  may  be  created  by  the 
council  in  the  future  if  it  sees  fit.  Except  for  the 
officers  already  named  as  appointed  by  the  council,  all 
appointments  are  made  by  the  city  manager,  including 
various  subordinates. 

Before  taking  office,  the  council  elect  advertised  in 
the  technical  press  for  applications  for  the  position  of 
city  manager.  On  Dec.  30,  Mr.  Mann  wrote  as  follows : 
"The  council  elect  of  the  city  of  Boulder  is  finding  that 
there  are  manj^  prospective  city  managers  in  the  country 
who  read  Engineering  Neivs-Record.  We  have  had  a 
flood  of  applications,  principally  from  engineers.  Many 
of  these  are  from  prominent  and  experienced  men." 


How  Soon  After  Concreting  Should  a 
Pavement  Be  Rolled  ? 

That  different  intervals  should  be  allowed  between  the 
several  finishing  processes  on  a  concrete  road  in  summer 
and  in  faU  is  conceded,  but  what  are  they?  On  an  18-ft. 
pavement  on  Lincoln  Avenue  road,  Cook  County,  Illinois, 
the  contractor,  the  Chicago  Heights  Coal  Co.,  got  the 
best  results  by  rolling  one  hour  after  the  concrete  was 
deposited  and  screeded.  He  increased  the  time  in  the 
fall  to  two  hours.  The  same  intervals  applied  when  a 
10-in.  canvas  belt  was  used  instead.  In  summer  there 
was  an  interval  of  from  one-half  to  one  hour  between 
the  rolling  or  belt  dressing  and  the  final  belt  finish.  In 
the  fall  it  was  necessary  for  the  best  results  to  increase 
this  interval  to  1^  to  two  hours.  The  9-in.  70-lb.  sheet- 
iron  roller  was  6  ft.  long  and  was  operated  by  two 
ropes  instead  of  by  a  long  handle.  On  this  work  30  to 
35  men  averaged  413  lin.ft.  of  18-ft.  pavement  per  day. 
the  best  day's  work  being  538  lin.ft. 

Williard  Hildeman  is  superintendent  for  the  contrac- 
tor and  A.  F.  Keehner  is  resident  engineer. 


Sump  in  Combined  Sewer  Diverts 
Flow  to  Sanitary  Sewer 

In    Successful    L'se    at    Kansas    City,    Mo. — Design 

Shown  Could  Be  Adapted  to 

General  Use 

By  H.  F.  Johnson 

Assistant    Engineer,    Union    Pacific    Railroad    Co.,    Ha.stings,    Neb. 

THE  writer  has  never  found  a  design  for  a  .sewer 
intercei  ter  which  he  considered  .satisfactor>^  The 
intercepter  shown  herewith  was  designed  under  his 
direction  while  he  was  engineer  in  charge  of  the  sewer 
division  at  Kansas  City,  Mo.  Although  this  design  has 
some  disadvantages,  it  is  believed  that  it  eliminates 
some  of  the  faults  of  the  ordinary  hopper  bottom,  over- 
flow and  leaping  weir  interceptors. 

The  intercepter  shown  is  primarily  a  sump  in  the 
invert  of  a  combined  sewer,  with  a  sanitary  outlet 
having  its  flow  directed  away  from  the  storm  flow.    The 


special  Sec+ion 


Sec+ion 


SUMP  INTERCEPTER  DIVERTS  SEWAGE  FROM   COMBINED 
TO   SANITARY   SEWER 


sump  is  of  sufficient  capacity  to  feed  to  the  sanitary 
outlet  the  estimated  maximum  volume  of  sanitary  sew- 
age from  the  district  served,  during  the  life  of  the 
sewer. 

This  form  of  intercepter  does  not  collect  and  wash 
into  the  sanitary  sewer  as  great  a  quantity  of  detritus 
as  do  some  of  the  ordinary  forms  of  intercepters.  The 
small  amount  of  detritus  which  accumulates  is  washed 
through  the  storm-water  outfall  during  the  next  storm. 

The  intercepter  illustrated  has  been  in  use  at  Kansas 
City  for  nearly  two  years  and  has  given  entire  satisfac- 
tion. It  was  built  to  conform  to  and  connect  with  a 
special  section  made  necessary  by  the  small  amount  of 
head  room  available  in  this  particular  case.  However, 
the  design  could  easily  be  modified  to  fit  almost  any 
sewer  section. 
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Place  and  Duty  of  the  Engineer  in  the  Social  Structure 

Should  Form  Local  Associations  Devoted  to  the  Larger  Service  of  the  Community  —Union  of  All 
the  Founder  Societies  the  Greatest  Step  in  the  Advancement  of  the  Profession 


[Due  to  the  abandonment  of  the  last  convention  of 
the  American  Society  of  Civil  Engineers,  which  ivas  to 
have  been  held  in  June,  1917,  the  Board  of  Direction 
requested  George  H.  Pegram,  the  retiring  president,  to 
deliver  his  annual  address  at  the  annual  meeting  ivhich 
is  being  held  this  iveek  at  the  United  Engineenng  So- 
cieties' Building,  Neiv  York  City.  Through  the  courtesy 
of  Mr.  Pegram,  extracts  from  his  remarks  are  given 
here.} 

THE  great  world-war  is  imposing  supreme  tests  on 
the  virtues,  faults,  and  philosophies  of  all  peoples: 
their  industrial,  economic,  financial  and  political  organ- 
izations will  undergo  great  changes.  In  this  reforma- 
tion there  is  the  greatest  hope  for  the  engineer,  and  as 
he  has  always  been  the  keystone  in  the  arch  of  war  he 
may  become  the  keystone  in  the  arch  of  peace. 

Practically  all  of  the  world's  great  military  command- 
ers have  been  engineers — Caesar,  Bonaparte,  Welling- 
ton, in  the  past,  and  in  the  present  war,  Joffre,  Haig 
and  Hindenburg. 

In  our  own  country  many  of  the  men  who  gained 
prominence  during  the  Revolutionary  War  were  sur- 
veyors, that  being  the  general  work  of  the  engineer  of 
that  day.  Ira  Allen  of  Vermont,  one  of  the  ablest  diplo- 
mats and  financiers  of  his  time,  was  a  surveyor,  serving 
for  a  number  of  years  as  surveyor-general  of  his  state. 
He  was  one  of  the  first  to  propose  building  the  canal 
to  connect  Lake  Champlain  with  the  St.  Lawrence  River. 
General  Stark,  the  hero  of  the  Battle  of  Bennington, 
was  a  millwright.  General  Wayne,  like  his  great  com- 
mander General  Washington,  was  a  surveyor,  and  at  the 
beginning  of  the  Revolution  was  surveying  in  Ohio.  In 
our  Civil  War  the  engineer  was  similarly  prominent,  and 
this  was  emphasized  among  the  officers  drawn  from 
civil  life. 

War  involves  many  engineering  operations — in  fact 
at  the  present  time  it  has  become  so  much  an  engineer- 
ing science  that  we  might  expect  such  a  distinction  wore 
it  not  that  higher  qualities  than  mere  professional  tech- 
nique are  required  in  generalship  which  demands  the 
organization  and  control  of  masses  of  men  and  admin- 
istrative ability  of  the  very  highest  order.  The  en- 
gineer has  so  generally  responded  to  these  higher  re- 
quirements in  time  of  war  when  the  best  services  must 
be  had,  that  we  may  reasonably  ask  why  greater  use  is 
not  made  of  his  administrative  qualities  in  times  of 
peace. 

Preparation  for  War 

Nearly  three  years  ago  our  engineers  began  the  agi- 
tation of  preparedness  for  war.  In  March,  1915,  a  com- 
mittee was  appointed  whose  work  resulted  in  law  author- 
izing the  Engineer  Officers'  Reserve  Corps,  by  which 
civilian  engineers  are  nade  part  of  the  army.  Groups 
of  engineers  in  different  parts  of  the  country  provided 
military  lectures,  preparedness  parades  and  other  move- 
ments in  anticipation  of  the  possibility  of  our  being 
drawn  into  the  war. 


In  appreciation  of  the  services  which  might  be  ren- 
dered by  the  enginers,  the  Administration  at  Washing- 
ton wisely  called  them  into  council,  resulting  in  the 
formation  of  the  Naval  Advisory  Board,  the  Council  of 
National  Defense,  and  the  Bureau  of  Scientific  Research, 
in  all  of  which  our  most  skilled  and  prominent  engineers 
have  from  the  first  been,  and  are  now,  unselfishly  de- 
voting their  services  to  the  needs  of  the  country  with- 
out remunerative  return  even  for  their  expenditures. 
And  our  society,  as  you  know,  offered  its  services  to 
the  President  immediately  upon  the  declaration  of  war 
and  has  responded  to  every  call. 

Eleven  Per  Cent,  of  Membership  in  Army 

In  spite  of  the  fact  that  but  11.5  per  cent,  of  our 
membership  is  within  the  draft  age  limit,  11  per  cent, 
is  now  in  the  army  and  the  number  is  rapidly  increas- 
ing. Men  of  mature  age  without  previous  military 
training,  but  whose  prominence  in  the  profession  would 
entitle  them  to  entire  immunity,  have  gone  to  the  front. 

The  Engineering  Mission  from  the  United  States  to 
Russia  has  performed  a  task  which,  despite  the  political 
revolution,  must  bear  great  future  fruit — for  Russia, 
next  to  China,  has  the  greatest  undeveloped  resources 
of  any  country  in  the  world.  And  hereafter  the  field  of 
the  engineer,  like  the  present  field  of  the  soldier,  vdll 
be  less  limited  by  national  boundaries. 

The  engineer  by  his  education  and  technical  training 
and  especially  because  he  enjoys  the  confidence  of  all 
classes  of  the  community,  is  well  prepared  to  enter  ac- 
tively into  public  discussions  and  public  service,  and 
should  do  so.  To  that  end  the  engineer  should  form 
local  associations  devoted,  beyond  the  consideration  of 
the  technical  and  scientific  aspects  of  engineering,  to 
the  larger  service  of  the  community  as  a  cooperative 
part  in  public  affairs. 

Determination  of  Engineers  to  Cooperate 

Last  year  our  society  joined  with  the  other  founder 
societies  in  the  formation  of  the  Engineering  Council, 
designed  to  represent  the  present  growing  membership 
of  thirty  thousand  engineers  in  the  consideration  of 
public  matters.  While  in  itself  the  greatest  step  that 
has  been  taken  looking  to  the  advancement  of  the  pro- 
fession, the  movement  is  especially  inspiring  as  indi- 
cating the  determination  of  engineers  to  cooperate.  At 
the  magnificent  celebration  at  which  we  were  welcomed 
to  our  new  home  by  the  other  founder  societies  this 
sentiment  was  expressed  by  all  the  speakers. 

But  other  steps  are  necessary.  It  would  seem  that 
an  organization  should  be  formed  devoted  to  the  mate- 
rial interests  of  the  younger  men,  draftsmen,  instru- 
ment men,  inspectors,  etc.,  with  such  association  with 
the  older  engineers  that  their  development  and  progress 
may  be  encouraged ;  in  brief,  an  alliance  of  all  engineer- 
ing interests  which  would  be  in  harmony  with  similar 
organizations  in  nearly  all  lines  of  endeavor. 
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Land  Big  Drop  Shaft  on  Seal  and  Curb  Wall 

Fifteen-Pocket  Concrete  Caisson  Sunk  100  Feet     Because  of  Thick  Boulder 
Stratum  Near  Top  Shaft  Proved  Hard  To  Guide 


A  CONCRETE  caisson  constructed  on  Government 
property  under  the  direction  of  the  Bureau  of 
Yards  and  Docks  for  a  special  purpose  which  required 
landing  it  exactly  to  grade  and  in  a  vertical  position, 
has  just  been  completed  after  some  remarkable  work  in 
guiding  and  handling.  Though  air  was  not  used,  pumps 
keeping  the  water  down  so  that  material  could  be  dug 
from  beneath  the  cutting  edges  by  hand,  the  45  x  78-ft. 
reinforced-concrete  box  was  too  large  to  permit  the  use 


pocket  was  lined  with  vertical  4xl2-in.  plank.  The 
caisson  will  be  part  of  a  Government  factorj'  building 
inside  which  it  is  located.  The  floor  level  of  this  build- 
ing was  12  ft.  below  the  original  ground  surface  at  the 
point  where  the  caisson  was  located,  and  as  the  latter 
was  of  course  begun  first,  it  was  possible  to  excavate 
quite  a  deep  open  pit  before  erecting  the  cutting  edge. 
This  pit  extended  within  8  ft.  of  ground  water  level, 
which,  taking  the  finished  floor  at  100  and  the  cutting 


CONCRETE    SPOUTING    PLANT   AND    TWO    DREDGING  DERRICKS.  ONE  AT  EACH  END.  HANDLED  CAISSON 


of  gdide-frames,  pushers  and  other  building-caisson 
methods.  When,  therefore,  it  neared  the  bottom  a  few 
inches  out  of  plumb,  a  heavy  concrete  seal  was  placed 
and  a  concrete  curb  wall  built  to  exact  elevation  before 
the  last  drop  was  taken.  In  the  meantime,  jets  supplied 
with  several  hundred  pounds'  pressure  by  borrowed  fire 
engines  were  used  to  churn  up  the  soil  on  the  high  side, 
from  which  weight  had  previously  been  removed  by 
taking  off  the  overburden  with  a  steam  shovel. 

On  account  of  the  peculiar  use  to  be  made  of  it,  the  cais- 
son differs  from  bridge-pier  or  power-plant  construction 
in  design,  and  from  mine  shafts  in  size.  Its  outer  walls, 
shod  with  a  fabricated  steel  cutting  edge,  are  of  5-ft. 
thick  reinforced  concrete,  45  x  78  ft.  in  overall  dimen- 
sions. The  space  inside  these  walls  is  divided  into 
three  pockets  across  the  width  and  five  pockets  along 
the  length  of  the  caisson,  making  fifteen  in  all.  Be- 
tween these  pockets  are  2-ft.  thick  reinforced-concrete 
dividing  walls,  extending  from  a  point  2  ft.  above  the 
cutting  edge  to  the  middle  of  the  caisson,  50  ft.  from  the 
top.  Above  the  concrete  walls  the  division  into  pockets 
will  be  continued  with  steel  walls  which  were  not  in- 
stalled until  the  caisson  had  been  sunk.  On  this  account, 
timber  bracing  above  the  line  of  the  dividing  walls  was 
put    in.      To    facilitate    dredging,    the   inside    of    each 


edge  in  final  position  at  0,  would  be  elevation  78.  The 
pit  was  in  clay,  and  on  its  floor  the  steel  cutting  edge 
was  blocked  up  and  erected  in  the  usual  waj%  and  con- 
crete placed  to  a  height  of  14  ft.  for  the  first  lift.  After 
this,  concrete  was  placed  in  6-ft.  lifts,  one  being  placed, 
bringing  the  structure  to  a  height  of  20  ft.,  before  sink- 
ing was  begun.  This  was  the  greatest  height  above 
ground  reached  during  construction,  thjugh  on  another 
occasion  a  little  more  than  two  lifts  were  above  the 
ground  at  one  time. 

The  sinking  was  carried  on  by  a  derrick  with  a  60-ft. 
boom  set  at  each  end  of  the  box.  These  derricks,  oper- 
ated with  three-drum  hoists,  handled  li-yd.  clamshell 
buckets.  The  excavated  material  was  dumped  into  a 
hopper  and  taken  away  by  teams. 

Near  water  level  the  sinking  encountered  sand  and 
gravel  for  11  ft.,  below  which  for  19  ft.  the  gravel 
seam  contained  ooulders  up  to  1  yd.  in  size.  Much  of 
this  material  ran  ii.,  and  caused  some  caving  around  the 
caisson.  Until  a  20-ft.  seam  of  shale  below  it  had  been 
entered,  shutting  off  the  water,  the  caisson  could  not  be 
pumped,  and  was  dredged  down  in  the  wet.  Below  the 
shale  the  caisson  was  carried  39  ft.  through  layers  of 
sand,  peat  and  clay.  All  this  material  had  to  be  picked 
and  shoveled  from  beneath  the  cutting  edge  and  cross- 
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walls  to  the  centers  of  the  pockets  where  it  could  be 
reached  by  the  grab-buckets.  During  this  time  the 
water  was  handled  without  difficulty  by  several  large 
Pulsometer  and  Nye  steam  pumps,  of  which  nine  were 
on  the  job.  Two  lifts  were  required,  the  lower  pumps 
discharging  into  a  tank  half  way  up  the  caisson,  from 
which  point  the  second  set  of  pumps  raised  the  water 
to  the  surface. 

The  caisson,  when  virtually  complete,  weighed  10,000 
tons.   In  addition  to  the  weight  of  concrete,  some  of  the 


the  caisson  had  passed  through  the  sand  and  boulders 
and  was  well  entered  in  the  stiff  clay.  Efforts  were 
made,  by  placing  almost  solid  blocking  under  the  low 
side  of  the  cutting  edge,  to  right  the  caisson  in  taking 
a  drop.  This  had  little  effect  on  account  of  the  great 
side  area  of  the  caisson  and  the  consequent  amount  of 
dirt  to  be  displaced.  Next,  the  blocking  was  tried  in 
connection  with  extensive  jetting  along  the  high  side, 
in  an  effort  to  displace  some  of  the  sand  and  gravel  and 
reduce  the  shale  to  a  mushy  consistency.  A  fire  engine 
was  borrowed  for  the  purpose  and  pressure  of  about  250 
lb.  was  put  on  the  jets.  Even  this,  though  the  jets  pene- 
trated the  shale,  did  not  have  much  effect,  the  caisson 
still  being  4^  in.  out  of  plumb  after  taking  a  drop  which 
brought  it  to  within  3  ft.  of  grade. 

It  was  then  decided  that  there  would  be  a  better 
chance  of  success  if  the  earth  on  the  high  side  of  the 
caisson,  on  which  the  concrete  plant  stood,  were  cut 
down  to  final  floor  level.  The  concrete  plant  was  accord- 
ingly moved  to  the  opposite  side  of  the  caisson  before 
putting  in  the  seal.  During  the  moving  the  excavation 
was  carried  down  5  ft.  below  the  final  elevation  of  the 
cutting  edge. 

The  excavation  for  the  main  building  was  well  along 
by  this  date,  and  it  required  only  a  short  time  to  throw- 
one  of  the  steam  shovels  engaged  on  it  against  the  bank 
on  the  high  side  of  the  caisson.  In  less  than  a  week 
this  was  removed.  The  excavation  inside  the  shaft  it- 
self was  finished  and  a  concrete  bench  from  4  to  6  ft. 


STEEL-SHOD   CONCRETE   CUTTING  EDGE  W^AS 
HEAVILY  REINFORCED 

pockets  were  floored  over  and  filled  with  dirt  for  addi- 
tional weight  during  sinking.  A  maximum  of  about 
1000  tons  of  earth  could  be  added  in  this  way.  Often, 
however,  this  was  not  sufficient  to  make  the  caisson 
drop  as  desired.  To  jar  the  surrounding  earth,  in  order 
to  lighten  the  skin  friction  and  give  the  caisson  a  chance 
to  start,  small  charges  of  dynamite  were  fired  in  the 
ground  around  the  caisson.  The  effects  of  this  shoot- 
ing were  immediate  m  virtually  every  case,  the  box 
moving  from  6  in.  to  8  ft.  at  a  time.  It  was  finally 
found  best  to  put  down  about  six  shots  on  each  long 
side,  loading  each  hole  with  Ih  lb.  of  dynamite  and  firing 
all  together  with  a  battery.  The  shots  were  generally 
placed  about  half-way  between  the  cutting  edge  and  the 
surface,  and  about  3  ft.  from  the  outside  skin. 

During  the  descent  the  caisson,  as  was  only  to  be 
expected  with  a  shaft  of  such  size,  got  slightly  out  of 
plumb.  Most  of  the  movement  was  at  right  angles  to 
the  long  dimension  and  away  from  the  side  on  which  the 
concrete  plant  was  located.  This  left  one  long  side  of 
the  cutting  edge  higher  than  the  other.  The  entire 
movement  amounted  to  less  than  five  inches  out  of  the 
perpendicular  in  the  height  of  the  caisson.    By  this  time 


TIMBER   BRACING   REPLACED   AFTER   COMPLETION 
WITH  STEEL 

wide  was  carried  up  all  around  under  the  cutting  edge, 
its  top  being  at  the  exact  final  elevation  required. 

The  final  drop  was  taken  after  the  ground  on  the  high 
side  of  the  caisson  had  been  jetted  under  about  300  lb. 
pressure  by  a  fire  engine.  Although  the  drop  did  not 
right  the  caisson,  possibly  because  it  was  surrounded 
by  boulders  too  heavy  to  be  affected  by  any  jetting,  the 
concrete  curb,  which  crushed  slightly  on  the  low  side, 
stopped  the  caisson  at  exact  elevation,  and  the  jetting 
and  blocking  prevented  it  from  going  any  further  out 
of  plumb. 


January  17,  1918 


E  N  G  I  N  p]  E  R  I  N  (.     X  E  W  :-:  -  li  E  C  O  K  I) 


119 


When  completed,  the  concrete  seal  will  extend  to  a 
height  of  10  ft.  above  cutting?  edge,  or  8  ft.  above  the 
lower  edge  of  the  original  dividing  walls.  Including  the 
seal,  6000  yd.  of  concrete  are  required  for  the  entire 
structure.  The  sand  and  gravel  for  this  concrete  were 
delivered  on  the  ground  back  of  the  concrete  plant  by 
motor  trucks  from  a  pier  a  few  hundred  feet  from  the 
site,  while  cement  was  hauled  about  1000  ft.  from  a 
railroad  siding.  The  bins  over  the  concrete  mixer  were 
kept  filled  by  a  clamshell  derrick.  The  concrete  was 
placed  by  a  spouting  system  which  covered  the  entire 
caisson.  The  caisson  was  very  heavily  reinforced,  350 
tons  of  bars  being  placed  in  the  outside  and  dividing 
walls.  The  bars  were  mostly  straight  and  were  han- 
dled and  set  in  the  forms  by  hand. 

The  work  was  done  for  the  Navy  Department  by  The 
Foundation  Co.,  under  the  direction  of  the  public  works 
officer  of  the  reservation  concerned,  and  under  the  gen- 
eral supervision  of  the  Bureau  of  Yards  and  Docks,  of 
which  Rear  Admiral  Frederick  R.  Harris  was  chief  at 
the  time. 


Land  Reclamation  Offers  a  Wide 
Engineering  Field 

Initiative  and  Cooperative  Action  Help  Technical  Skill 
in  Increasing  Food  Resources 

POSSIBILITIES  for  the  engineer  in  developing  the 
productive  use  of  the  arid  and  swampy  areas  of  the 
public  lands  form  the  theme  of  a  recent  paper  on  "Engi- 
neering Work  in  Food  Supply,"  by  Prof.  F.  H.  Newell, 
head  of  the  civil  engineering  department  of  the  Uni- 
versity of  Illinois.  This  was  presented  at  the  annual 
meeting  of  the  American  Society  of  Agricultural  Engi- 
neers, held  in  Chicago  Dec.  27  to  29.  These  notes  are 
taken  from  his  paper. 

Enormous  tracts  of  vacant  public  lands  remain  in  the 
Western  states,  but  these  cannot  be  utilized  at  once, 
and  cannot  be  disposed  of  in  the  same  manner  as  the 
lands  given  away  a  generation  ago.  The  best  lands  and 
the  choice  spots  have  passed  into  private  or  corporate 
control,  and  it  is  the  less  favorable  lands  that  remain. 
The  agricultural  engineer  has  here  his  great  duty  and 
opportunity  in  studying  the  conditions  of  soil,  climate, 
transportation  and  market  facilities,  and  then  devising 
ways  in  which  the  land  may  be  put  into  the  hands  of 
men  who  can  till  it  successfully. 

Utilize  Both  Deserts  and  Swamps 

Great  schemes  for  reclamation  of  desert  lands  by 
water  stored  in  mountain  reservoirs  may  be  evolved  by 
the  engineer,  but  he  finds  that  each  scheme  has  some 
apparently  unsurmountable  obstacle.  He  learns  that 
comparatively  few  of  the  settlers  make  a  success,  due 
partly  to  lack  of  skill  or  experience,  but  more  largely 
to  need  of  adequate  capital.  He  learns  also  that  after 
the  lands  have  been  watered  it  has  required  many  years 
to  ascertain  the  crop  and  market  conditions.  Every- 
where there  is  shown  to  be  need  of  caution  in  future 
undertakings. 

Beyond  these  lessons  of  caution,  however,  the  engineer 
sees  that  great  progress  has  been  made,  and  that  arid 
lands  formerly  regarded  as  worthless  are  now  producing 


crops  which  form  an  important  addition  to  the  food  sup- 
ply in  time  of  stress.  He  must  draw  the  conclusion 
that  in  .spite  of  past  errors  or  present  difficulties  there 
is  greater  possibility  in  the  use  of  public  lands  than 
has  yet  been  realized. 

What  of  the  vast  swamp  areas?  The  chief  difficulty 
here  is  that  under  the  mistaken  assumptions  of  a  for- 
mer generation  the  swamp  lands  were  donated  by  Co)i- 
gress  to  the  states,  with  the  understanding  that  the 
latter  would  provide  for  their  reclamation.  In.stead, 
these  lands  were  practically  given  away  by  the  states, 
partly  to  large  corporations.  While  portions  have  been- 
reclaimed  by  drainage,  most  of  them  still  lie  unproduc- 
tive and  are  held  out  of  use  by  speculative  interests. 

In  the  flooded  areas  the  agricultural  engineer  can 
perhaps  most  quickly  show  what  can  be  done  by  em- 
ploying his  skill  and  experience.  If  these  lands  still 
remained  in  the  hands  of  the  National  Government 
their  development  following  the  precedents  established 
by  the  Reclamation  Act  might  be  relatively  simple. 
They  could  be  drained  and  disposed  of  in  small  tracts 
to  actual  settlers.  But  with  the  incubus  of  speculative 
ownership  these  lands  are  apparently  doomed  to  lie  idle. 

Capitalize  Present  Investment 

In  securing  an  additional  supply  of  food  and  oppor- 
tunities for  homes  for  the  people  the  problem  rests 
not  so  much  upon  the  technical  skill  of  the  engineer 
as  upon  his  recognition  of  the  obstacles  of  human  origin, 
and  his  initiative  or  participation  in  movements  for 
releasing  these  vast  tracts  of  overflowed  lands  and  des- 
ert areas  from  present  conditions  unfavorable  to  their 
development  and  utilization,  and  for  transferring  the 
control  to  the  Government,  public  corporations,  or  dis- 
trict organizations  which  will  permit  the  great  work 
to  proceed. 

The  United  States  has  now  over  $100,000,000  invested 
in  productive  irrigation  works.  The  security  if  prop- 
erly treated  is  unquestionable.  Money  could  be  bor- 
rowed at  a  small  rate  of  interest  on  this  investment  and 
made  available  for  expenditure  elsew^here  in  similar 
reclamation  works,  by  irrigation  and  drainage,  with 
the  creation  in  turn  of  property  values  w^hich  again 
would  form  the  basis  for  obtaining  further  funds. 
There  is  money  still  left  in  the  world  awaiting  invest- 
ment in  such  permanently  productive  projects. 

Probabilitity  of  success  has  been  demonstrated,  and 
there  is  little  that  is  novel  in  the  undertaking.  Private 
enterprise  has  spent  millions  of  dollars  in  demonstra- 
tion. The  United  States  also,  acting  through  the  Recla- 
mation Service,  has  proved  that  it  is  possible  for  the 
Government  to  build  and  to  operate  great  reclamation 
works  and  to  conduct  the  business  affairs  of  settlement 
of  the  country.  It  is  none  too  soon  to  initiate  other  and 
larger  enterprises  for  irrigation  and  drainage,  the  suc- 
cessful execution  of  which  means  more  food,  more 
homes  and  the  more  permanent  free  institutions. 


Twelve  Hundred  Steam  Gaging  Stations 

Steam  gaging  stations  to  the  number  of  1197  were 
being  maintained  on  June  30,  1917,  by  the  U.  S.  Geo- 
logical Survey,  according  to  the  annual  report  of  Secre- 
tary of  the  Interior  Lane.  The  stations  are  located  in 
41  states,  Alaska  and  Hawaii. 
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New  Ocean  Freight  Terminal  Started  on  Staten  Island 

Initial  Units  for  Large  Development  in  New  York  Harbor  Comprise  Timber  Pier  and 
Concrete  Warehouse  with  Special  Freight -Handling  Equipmen 


ANEW  ocean  terminal  with  piers  alongside  of  deep 
water  and  immediatelj^  adjacent  to  warehouses  con- 
nected with  various  trunk  lines,  is  now  under  construc- 
tion on  the  east  shore  of  Staten  Island,  in  New  York 
Harbor  by  the  Staten  Island  Development  Corporation. 
The  new  development  is  called  the  Pouch  Terminal,  Inc., 
and  is  under  the  same  management  as  the  American 
Dock  Terminal  at  Tompkinsville,  Staten  Island.  The 
geographical  location  of  Staten  Island  and  the  particu- 
lar location  of  this  property,  places  it  in  an  advantageous 
position,  especially  valuable  for  the  business  of  a  dock 
and  warehouse  terminal.  It  is  near  the  entrance  to  the 
harbor,  thus  avoiding  loss  of  time  in  docking  vessels; 
it  is  directly  on  a  40-ft,  channel,  which  permits  docking 
of  steamers  of  the  largest  size  at  all  tides;  it  is  within 
the  free  lighterage  limits,  which  places  it  commercially 
on  the  same  basis  as  other  waterfront  property  in  the 
harbor  and  it  has  the  advantage  of  direct  rail  connection, 
independent  of  float  or  lighterage  service.  There  is 
double  transportation  facilities  for  passengers,  being 
connected  both  by  trolley  and  steam  road  to  the  New 
York  Ferry. 

The  property  now  being  developed,  covers  an  area  of 
about  thirty-three  acres  and  has  a  waterfrontage  of 
about  1200  ft.  and  is  located  just  north  of  the  Quaran- 
tine Station.  The  surrounding  neighborhood  is  made 
up  of  an  old  established  community  and  only  a  short 
distance  from  the  Italian  settlement  at  Rosebank,  which 
furnishes  an  excellent  labor  market  for  industrial  or 
commercial  purposes. 

The  entire  development,  as  shown  in  the  general  plan 
layout,  will  comprise  three  large  piers  ranging  in  length 
from  830  to  1150  ft.,  extending  out  from  the  warehouse 
area  which  will  contain  four  groups  of  warehouses,  each 
one  of  which  contains  two  twin  units  separated  by  fire 
walls.  The  twin  units  are  of  identical  design  built 
around  a  central  railroad,  with  rail  approaches  on  both 
long  sides.  Now  under  construction  is  Pier  C,  the  most 
southerly  of  the  three  piers  and  one  unit  warehouse 
comprising  the  twin  structures  noted  on  the  plan  as 
Nos.  5  and  6.  In  addition,  the  main  bulkhead  extend- 
ing along  the  whole  front  of  the  property  has  been 
built. 

The  water  line  at  the  site  when  taken  over  extended 
up  into  the  future  warehouse  area.  The  bulkheads  are 
typical  New  York  timber  construction  extending  1200 
ft.  along  the  front  of  the  property  and  the  shore-end 
area  filled  up  to  grade  with  an  ash  fill.  The  pier,  as 
shov^Ti  on  the  drawing,  is  830  ft.  long  and  130  ft.  wide. 
It  has  throughout  a  timber  substructure  composed  of 
transverse  wooden  pile  bents  carrying  transverse  tim- 
ber stringers  and  a  10-in.  reinforced-concrete  slab.  De- 
tails of  the  construction  are  shown  on  the  accompanying 
drawings.  They  are  of  the  simplest  possible  form  con- 
sistent with  strength.  It  will  be  noted  that  special 
reinforcing  of  the  timber  work  occurs  under  the  rail- 
road track  which  runs  out  on  the  pier,  and  that  there  is 


thorough  transverse  cross-bracing.  Longitudinal  brac- 
ing is  provided  for  by  the  railroad  stringers  and  by  the 
side  caps  and  rangers  over  a  central  12  x  12-in.  brace 
running  the  length  of  the  pier.  The  outer  corner  of 
the  piers  are  protected  by  clusters  of  piles  tied  together 
with  chains.  The  concrete  slab  is  reinforced  as  shown 
in  one  of  the  drawings,  and  carries  in  addition  to  the 
10-in.  thickness,  a  2:l-in.  surface  of  asphalt.  According 
to  the  specifications,  the  concrete  slab  is  to  be  laid  in 
alternate  strips  corresponding  in  width  to  the  distance 
between  center  lines  of  the  pile  rows. 

In  view  of  the  attention  given  to  the  fire  protection 
of  terminal  piers,  it  is  interesting  to  observe  that  tho 
pier  shed  is  of  timber  semi-mill  construction.  It  has 
been  so  designed,  however,  and  so  provided  with  sprink- 
lers and  fire-protection  mains  as  to  make  possible  an  in- 
surance rate  as  low  as  that  on  similarly  protected  steel 
piers. 

Drawings  show  the  details  of  the  shed.  It  comprises 
triangular  wooden  trusses,  resting  on  H-beam  steel  col- 
umns spaced  20  ft.  c.  to  c.  The  roof  has  on  each  slope 
two  rows  of  skylights,  each  6  ft.  9  in.  by  8  ft.  in  area, 


ONE  PIER  AND  A  TWIN  WAREHOUSE  OP  POUCH 
TERMINAL  ARE  NOW  BUILDING 

the  rest  of  the  roof  surface  being  of  a  composition  slate 
material  laid  on  roofing  boards.  The  sides  of  the  shed 
are  wooden  iron-clad  doors,  running  on  track  along  the 
entire  length  of  the  shed,  one  door  in  every  other  20-ft. 
panel.  The  sheathing  where  there  are  no  doors,  is  of 
corrugated  galvanized  iron  on  yellow  pine  studding. 
There  being  only  one  line  of  center  columns,  the  shed 
area  is  especially  spacious  for  handling  large  cargoes. 

A  special  roof  drainage  device  is  provided  in  the  way 
of  flashing  near  the  roof  eaves.  This  centers  at  each 
column  and  rises  up  the  roof  on  a  straight  line  to  meet 
between  the  columns  at  2  ft.  above  the  eaves.  Water 
coming  down  the  roof  is  intercepted  by  the  flashing  and 
is  led  to  the  columns,  where  it  runs  down  the  channel 
riveted  to  the  outside  of  the  H-beam  post,  thereby  elim- 
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inating  the  risk  of  damage  from  inside  leaders  of  old 
type. 

On  both  sides  of  shed,  between  stringers  and  sheath- 
ing, there  is  an  open  space  or  driveway  of  9  ft.  which 
serves  a  double  purpose,  of  allowing  large  packages  of 
freight  to  be  handled,  to  and  from  steamers,  without 
injury  to  shed,  and  for  additional  access  to  the  pier  for 
small  electric  trucks  and  tractors  without  entering  the 
pier  shed,  thus  reducing  congestion  of  inside  driveways. 
The  railroad  track  is  located  inside  of  shed  to  permit  of 
loading  cars  in  stormy  weather.  A  spacious  office  for 
steamship  clerks  has  been  provided  at  the  shore  end  of 
pier,  at  an  elevation  of  sufficient  height  to  permit  of  a 
general  view  of  entire  length  of  pier  shed,  thus  giving 
men   in   charge   full   supervision   over  every   detail   of 

L0ADIN6   PLArFORM 
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adjoining  street  and  railroad  tracks.  The  railroad 
tracks  do  not  enter  this  floor,  but  run  immediately 
alongside  on  both  the  bulkhead  and  inside  front  of  the 
building.  This  open  space,  which  is  paved  with  concrete, 
permits  the  quick  temporary  storage  of  material  brought 
in  by  trains  and  trucks,  for  which  there  is  not  sufficient 
time  or  in  which  the  congestion  is  too  great  to  permit 
immediate  elevating  to  the  other  floors  of  the  building. 
It  serves  likewise  for  .storage  of  material  brought  dowTi 
from  the  warehouse  to  be  taken  away. 

The  floors  themselves  have  several  entrances.  The 
principal  of  these  entrances  are  the  doors  opening  from 
each  floor  to  cantilever  platforms  overhanging  both 
fronts  of  the  building.  These  platforms,  as  will  be 
noted,  are  staggered  up  the  face  of  the  building  and  are 
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CONCRETE  TERMINAL  W^AREHOUSE  HAS  MANY    NOVELTIES  IN  FREIGHT-HANDLING  METHODS 


operation.  The  electric  lighting  system  will  be  of  the 
latest  design  to  meet  the  requirements  of  modem  steam- 
ship methods. 

The  two  units  of  the  warehouses  now  being  built  are  in 
effect  one  building,  separated  through  the  center  by  a  fire- 
wall. They  are  throughout  of  reinforced  concrete  using 
Havemeyer  bars.  The  whole  structure  is  120  x  160  ft.  in 
plan  and  seven  stories  high.  A  four-way  flat-slab  floor 
known  as  the  Simplex  system  of  design,  is  used  through- 
out with  circular  interior  spiral  columns  and  rectangu- 
lar exterior  columns,  the  curtain  walls  being  of  con- 
crete. Each  of  the  column  footings  rests  on  MacArthur 
pedestal  concrete  piles. 

The  layout  of  the  building  is  extremely  novel.  In  the 
first  place  the  whole  first  or  ground  floor  is  open  to  the 


controlled  by  a  traveling  electric  hoist  which  runs  along 
a  reinforced-concrete  cantilever  extending  out  from  the 
roof  of  the  building.  Material  to  be  brought  in  can  be 
placed  alongside  of  the  railroad  trackr  or  left  in  the 
open  trucks  or  cars  and  elevated  by  means  of  these  trav- 
eling hoists  to  the  extending  platform,  whence  it  can  be 
rolled  at  will  inside  to  any  section  of  the  floor. 

In  addition  to  this  means  of  entrance,  there  are  up 
the  middle  of  both  faces  of  the  building,  that  is  in  the 
two  middle  panels,  wide  openings  in  which  are  sliding 
doors.  The  material  to  be  brought  in  through  these 
doors  is  lifted  by  whip  hoists  attached  to  permanent 
brackets  immediately  above  the  two  central  panels. 
These  hoists  are  to  be  controlled  from  the  ground  in 
the  usual  manner.     The  traveling  electric  hoist  will. 
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EXAMPLE   OF  TIMBER  CONSTRUCTION   WITH 
CONCRETE  FLOOR 

when  the  building  across  the  way  is  completed,  be  con- 
trolled from  an  extended  platform  at  about  the  second 
story  of  that  building.  Pending  the  construction  of  an 
opposite  building,  the  traveling  hoist  on  the  first  unit 

fWinclow 


will  be  controlled  from  a  temporary  house  on  the  ground, 
directly  opposite  the  front  of  the  building.  Meanwhile, 
a  similar  platform  has  been  built  on  the  inside  face  of 
the  structure  now  under  way  from  which  the  hoists  on 
the  opposite  building  will  be  controlled.  This  method 
has  been  developed  because  it  insures  the  operator  see- 
ing all  of  the  operations.  If  he  is  working  from  the 
building  into  which  the  material  is  being  hoisted,  his 
view  is  often  obscured. 

Another  entrance  to  the  floors  is  had  by  an  elevator 
in  the  front  part  of  the  building,  which,  it  will  be  noted, 
is  completely  inclosed  with  a  fire-wall  opening  into  each 
of  the  two  halves  of  the  unit.  This  separated  section 
has  also  a  str.ir  opening  and  a  spiral  chute  for  lowering 
freight  from  any  of  the  floors.  In  addition,  there  is  a 
further  stair  opening  in  the  rear  of  the  building,  also 
separated  by  fire-walls. 

The  explanation  for  such  a  variety  of  mechanical 
equipment  is  given  in  the  statement  that  the  commodi- 
ties to  be  handled  in  these  warehouses  vary  so  much,  in 
size  and  weight,  that  three  independent  methods  of  ele- 
vating and  four  of  lowering  are  necessary  to  obtain  the 
proper  efficiency  of  modern  methods,  especially  when 
freight  must  be  handled  simultaneously  in  and  out  of 
.warehouse,  from  trucks,  lighters,  cars  and  piers. 

The  elevator  will  be  of  sufficient  size  to  carry  two  elec- 
tric trucks,  each  holding  two  tons  of  freight,  while 
whip  hoists  of  higher  speed  will  have  a  capacity  of  only 
one  ton.  The  overhanging  platforms  are  so  arranged 
as  to  permit  of  electric  trucks  being  operated  from  each 
floor,  independent  of  elevator  or  whip  hoist  service.  The 
spiral  chute  will  be  of  special  design  and  size  to  provide 
for  speedy  delivery  of  package  freight  where  other 
methods  are  not  required. 

The  Pouch  Terminal  is  under  the  immediate  direction 
of  A.  B.  Pouch,  president  of  the  American  Dock  Co., 
New  York  City,  who  is  responsible  for  many  of  the 
details  which  have  been  worked  out  from  ideas  of  effi- 
ciency he  has  gained  by  years  of  practical  operation  of 
terminals  and  a  close  study  of  port  facilities  at  home 
and  abroad. 

The  designs  for  the  bulkhead  and  pier  were  originally 
prepared  by  Chandler  Davis,  who  was  unable  to  com- 
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plete  his  plans  on  account  of  being  called  to  Government 
service.  W.  J.  Barney,  consulting  engineer,  New  York 
City,  completed  the  details  and  supervised  the  work 
started  by  Mr.  Davis.  The  bulkhead  was  constructed 
by  the  General  Contracting  &  Engineering  Co,  The  pier 
itself  is  being  built  by  Anderson  &  Wheeler  of  St. 
George,  Staten  Island.  The  plans  for  the  first  unit  of 
warehouses  were  prepared  by  Alex.  Thomson,  Jr.,  chief 
engineer  of  the  Concrete  Steel  Co.,  of  New  York  City, 
and  the  general  contractor  for  the  building  is  the  Fairi- 
bault  Building  Corporation,  also  of  New  York. 


final   failure  occurred  at  a  load  30^y    to  50%    greater 
than  that  required  to  crush  a  "pole"  roller. 

The  hard  maple  and  sycamore  rollers  had  about  the 
same  ultimate  strength.  The  burr  oak  and  pin  oak 
rollers  showed  about  40%  greater  strength. 


Eight-Inch  Hardwood  Rollers  Take 
12  to  18  Tons  per  Foot 

Maple,    Sycamore    and    Oak    Tested— Quarter-Cut 
Rollers  Prove  Stronger  Than  Pole  Rollers- 
Safe  Loads  Recommended 

By  a.  B.  McDaniel 

Professor  of  Civil  Engineering,  Union  College,  Schenectady,  N.   Y. 

WOODEN  rollers  have  been  used  since  the  days  of 
the  ancients  in  moving  heavy  loads,  and  are  in 
general  use  today,  for  supporting  excavating  machinery 
on  wet  soils,  and  for  other  purposes.  Very  little  has 
been  known  as  to  their  strength.  The  tests  described 
were  made  to  furnish  data  on  this  subject. 

The  rollers  were  hand-hewn  out  of  small  timber,  and 
were  painted  with  one  coat  of  red  lead.  Three  8  x  36- 
in.  specimens  of  each  of  the  following  kinds  of  wood, 
hard  maple,  burr  oak,  sycamore,  and  pin  or  water  oak, 
and  one  6  x  36-in.  specimen  of  birch  (thirteen  spec- 
mens  in  all)  were  tested. 

All  the  rollers  were  furnished  by  R.  H.  and  G.  A. 
McWilliams,  drainage  contractors  of  Chicago,  and  were 
of  the  type  used  by  them  for  the  support  of  dragline 
excavators.  The  tests  were  made  by  the  writer  under 
the  general  supervision  of  Prof.  H.  F.  Moore,  in  the 
Materials  Testing  Laboratory  of  the  University  of 
Illinois. 

Each  roller  was  tested  for  static-compression  strength 
in  a  200,000-lb.  standard  testing  machine.  The  speci- 
men was  bedded  on  three  short  4  x  12-in.  oak  planks 
laid  transversely,  and  the  load  was  applied  through  a 
single  similar  transverse  plank  on  top  of  the  roller. 
Thus  only  the  middle  12-in.  length  was  loaded,  while  the 
roller  was  bedded  on  its  whole  length.  The  load  was 
applied  at  the  rate  of  0.1  in.  per  minute,  and  readings 
of  the  vertical  motion  of  the  bearing  head  were  taken 
at  each  5000  lb.  Observations  were  taken  of  the  load 
which  produced  an  initial  crack  in  the  specimen,  the 
character  and  location  of  further  cracks  under  increased 
loads  and  the  method  of  final  failure. 

The  results  of  the  tests,  briefly  tabulated  herewith, 
show  the  following  noteworthy  facts : 

Ten  specimens  which  were  "pole"  pieces,  or  rollers 
cut  from  trees  just  large  enough  to  make  one  piece, 
failed  by  shearing  vertically,  the  final  break  passing 
through  the  heart  of  the  section.  Specimens  2,  12  and 
13  were  "quartered"  pieces  and  the  load  was  applied  in 
the  genera]  direction  of  the  grain.  In  these  the  initial 
crack  was  horizontal  and  extended  across  the  section 
near  its  center;  further  application  of  the  load  pro- 
duced a  considerable  spreading  of  the  specimen,  and 


ROT^LER  AFTER  CARRYING   NEARLY   45   TONS   IN  THE 
TESTING  MACHINE 

These  tests  were  too  limited  in  scope  to  furnish  con- 
clusive results,  but  it  is  believed  that  they  do  furnish 
suggestive  information  as  to  the  strength  of  rollers. 
This  series  of  tests  was  made  under  static  loads,  and 
it  is  evident  that  under  moving  loads  the  specimens 
would  have  failed  under  lower  loads.     The  writer  has 


DIFFERENT  KINDS  OF  FAILURE  EXHIBITED  BY  THE 
VARIOUS    ROLLERS    TESTED 

observed  that  in  moving  a  dragline  excavator  the  front 
roller  of  a  group  crushed  just  as  the  machine  began 
to  move.  It  is  probably  true  that  the  greatest  pressure 
on  a  roller  will  occur  at  the  commencement  of  motion. 


124 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  3 


Hence,  in  selecting  the  safe  load  for  rollers  a  large 
factor  of  safety  should  be  applied  to  the  static  strength 
results. 

Assuming  a  factor  of  safety  of  10,  the  following  are 
suggested  as  safe  loads  for  "pole"  rollers  of  8-in.  diam- 
eter: 

Hard  sample  }  2.5001b.  per  lin.ft. 

Sycamore / 

Burr  oak \  3, 500  lb.  per  lin.ft . 

Pin  oak ) 

CRUSHING. TESTS  OF  8-INCH  WOODEN  ROLLERS 

NOTE. — All  rollers  were  8  in.  d'amcter,  36  in.  long,  except  for  variations  in 
diameter  noted.    Load  was  applied  over  the  middle  foot  of  the  3-ft.  length. 

Average 

Load  Ultimate  Compr. 

at  Load  per  Under 

First  Ultimate  Foot  of       V\t.     Method 

Weight       Crack  Load  Length.     Load         of 

Material                  Lb.            L'o.  Lb.  Lb.          In.       Failure 

1.  Hard  maple              54  25          70,000  72,000  lA          Vert. 

Shear 

2.  Hard  maple 50.00        114,000        *125,000        25,670       IJ  Horiz. 

Shear 

3.  Hard  maple.  52  50  75,000  82,000  li  Vert. 

Shear 

4.  Sycamore 4150  45,000  80.000  lA  Vert. 

Shear 

5.  Sycamore 46  00  30,000  61,800        24,630        lA  Vert. 

Shear 

6.  Sycamore 40  50  40,000  80,000  IJJ  Vert. 

Shear 

7  Burr  oak  (8{  in.).     67  00  80,000  107,000  1H  Vert. 

Shear 

8  Burroak.,  64  00  50,000  111,700        35,200        U5  Vert. 

Shear 
•3.   Burroak  (8J  in,).     73  50  40,000  98,000  U  Vert. 

Shear 
1 0.  Pin  oak 65  75     No  record  97,000  1 A  Vert. 

Shear 
11    Pin  oak 65   50  60,000  119,000        36.000        \\i         Horiz. 

Shear 

12.  Pin  oak  (8}  in.).    .    67   50        t80,000        *  1 34,000  IH         Horiz. 

13.  Birch  (6  in).   .  28  00        t25,000  80,000  2H  Shear 
*  Qiiai^ering  pieces.    Results  not  used  in  computing  the  average,  which  gives 

the  result  for  vertical  shear  failure, 
t  Quartering  piece. 


Local  Interests  Have  Obligation  in  Waterways 

In  a  letter  to  Secretary  of  War  Baker,  the  Hon.  John 
H.  Small,  Chairman  of  the  Committee  on  Rivers  and 
Harbors  of  the  House  of  Representatives,  calls  attention 
to  the  necessity  of  local  agencies  furnishing  a  consider- 
able contribution  to  the  increase  of  waterway  transpor- 
tation.   The  letter  says  it  is  self-evident  that  the  mere 
deepening  of  an  entrance  to  or  the  increasing  of  the 
depth  and  area  of  a  harbor,  or  the  improvement  of  a 
channel  of  an  interior  waterway,  will  not  alone  estab- 
lish water  transportation.    However,  these  are  the  only 
things  that  the   Federal   Government  can   do.      They 
simply  provide  the  basic  necessities,  but  there  are  addi- 
tional facilities  which  must  be  provided  for  the  estab- 
lishment of  the  method  or  system  of  communication. 
First,  there  must  exist  the  demand  for  the  movement 
of  products;    second,  there  must  be  water  terminals 
physically  connected  by  belt-line  railway  and. railroads 
serving  the  community,   or  with  highways   radiating 
therefrom,  and  equipped  with  proper  handling  machin- 
ery; third,  there  must  be  established  lines  of  water 
transportation  with  sufficient  capital  and  organization; 
fourth,  there  should  be  complete  coordination  between 
the  water  transportation  lines  and  the  railroads.     It  is 
the  opinion  of  the  members  of  the  House  Committee  that 
all  of  these  things  must  be  provided  by  the  local  inter- 
ests, either  the  states  or  the  municipalities.     The  com- 
mittee feels  that  unless  the  states  and  municipalities 
enter  into  the  provision  of  such  facilities  to  a  much 
greater  degree  than  they  have  in  the  past  the  Federal 
Government  cannot  be  expected  to  continue  to  provide 
the  basic  water  facilities — that  is,  the  channels  and  har- 
bors. 


Floating-Crest  Gates  Used  on 
Sherburne  Lakes  Dam 

Automatic  Movable  Crest,  with  Radial  Top  Plate  and 

Cylindrical    Downstream    Plate,    Is 

Devised  for  Isolated  Site 

TO  MEET  the  requirements  for  the  safety  of  the 
earth  dam  at  the  Sherburne  Lakes,  on  the 
Milk  River  irrigation  project  of  the  U.  S.  Reclamation 
Service,  in  Montana,  and  to  satisfy  the  demand  for  a 
large  reservoir  capacity,  a  freeboard  of  10  ft.  was 
stipulated — this  to  exist  during  stages  of  maximum 
flood,  as  well  as  of  maximum  storage.  This  necessitated 
a  movable  crest.  As  the  reservoir  was  in  the  mountains 
far  from  human  habitation,  it  was  deemed  unsafe  to 
put  sole  reliance  on  the  services  of  a  gate  tender.  Au- 
tomatic gates  were  necessary — gates  that  would  be 
simple  in  mechanism,  reliable  in  operation  and  sensi- 
tive in  regulation  of  the  maximum  storage  level.  The 
type  selected  is  a  sector,  hinged  upstream,  with  a  radial 
top  plate  and  a  cylindrical  downstream  plate,  with  a 
longitudinal  seal  both  for  this  plate  and  for  the  line 
over  the  hinges,  and  with  end  seals  at  the  pier  faces. 
A  joint  patent  on  this  form  of  movable  crest  will  be 
taken  out  by  Gen.  W.  L.  Marshall  and  F.  Teichman,  of 
the  U.  S.  Reclamation  Service.  The  device  is  de- 
scribed by  Mr.  Teichman  as  follows: 

For  an  assumed  height  of  5  ft.  of  this  crest  it  had  to 
have  a  length  of  160  ft.,  to  accommodate  the  maximum 
flood.  This  length  was  divided  into  four  unit  crests  of 
40  ft.  each.  Each  40-ft.  crest  unit  is  made  up  of  two 
.  identical  halves,  20-ft.  long,  connected,  just  within  the 
cylindrical  plate,  by  a  tangential  link  which  forces  both 
halves  to  move  together  but  gives  to  the  sectors  a  cer- 
tain freedom  in  expansion  and  in  motion,  affords  greater 
ease  in  alignment  and  installation,  and  avoids  field 
riveting.  Each  20-ft.  sector  has  a  central  air-tight 
caisson  of  such  flotation,  in  submergence,  that  its  mo- 
ment relative  to  the  hinge  axis  exceeds  the  moment  of 
the  weight  of  the  sector. 

Pipe  systems,  one  located  in  a  chamber  of  each  abut- 
ment and  two  in  a  chamber  of  the  central  pier,  and  each 
connecting  with  the  pit  in  which  its  sector  moves,  fur- 
nish the  means  for  the  operation  of  the  four  sectors. 
A  siphon  (under  a  patent  of  General  Marshall)  is  made 
a  part  of  each  pipe  system  and  furnishes  the  automatic 
principle  of  the  mechanism. 

As  long  as  the  pressure  of  the  water  below  the  sector 
(in  the  pit)  corresponds  to  the  level  of  the  water  above, 
the  positions  which  the  sector  assumes,  as  the  reservoir 
level  rises  to  that  of  the  permanent  crest  and  then  above 
it  until  the  sector  reaches  the  stops  for  its  highest  po- 
sition, are  with  the  apex  above  water  level;  and  the 
position-:  are  the  same  as  if  the  water  downstream  from 
the  sector  stood  as  high  as  upstream  (because  the  wa- 
ter pressures  on  the  cylindrical  plate  of  the  sector  do  not 
affect  the  equilibrium  of  the  sector).  This  is  also  true 
of  the  stop  forces  for  the  higher  reservoir  levels. 

For  any  of  the  positions  through  which  the  sector 
passes  as  it  lowers,  in  flood,  from  its  highest  position 
under  action  of  the  siphon,  or  as  it  rises,  against  the 
flood  waters,  from  lowest  to  highest  position  when  the 
action  of  the  siphon  is  broken,  there  exists  a  certain 
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"reduction"  (of  pressure  underneath  the  upper  plate) 
for  which  the  sector  is  in  equilibrium.  For  the  Sher- 
burne sector  as  designed,  this  reduction  is  5  in.  for  the 
lowest  position,  61  in.  for  the  highest  positicfn  of  sector 
and  6i  in.  for  a  position  about  15"  from  the  highest 
position.  This  variable  reduction  represents  the  force 
available  for  raising  the  sector,  when,  after  release  by 
the  automatic  break  of  siphon,  the  sector  moves  upward 
through  the  flood  waters ;  and  it  may  be  said  that  these 
available  forces  have  a  variation  similar  to  that  of  the 
resistances;  the  mechanical  friction  is  the  highest  for 
highest  position  of  sector,  diminishing  as  the  sector 
lowers  (because  the  hinge  reactions  vary  in  that  man- 
ner) and  the  hydraulic  resistance  (the  impact  of  the 
approaching  flood  waters)  is  greatest  for  mean  posi- 
tions of  the  sector.    A  5-,  61-  or  6l-\n.  reduction  repre- 


For  automatic  action  the  gate  valve  is  closed,  the 
intake  valve  adjusted  to  a  certain  position,  and  the 
float  placed  so  as  to  break  the  siphon  when  the  flood 
level  by  a  temporary  opening  of  one  or  more  crest  units 
has  been  lowered  to  a  certain  predetermined  elevation. 

Let  S  be  the  sum  of  all  pit  leakage,  having  the  posi- 
tive sign  if  the  leakage  out  of  the  pit  predominates,  let 
Y  be  the  wat'^r  discharged  by  the  siphon,  and  D  the 
displacement,  that  is,  the  flow  per  second  into  or  out  of 
the  pit  due  solely  to  the  up  or  down  movement  of  crest 
and  let  Q  be  the  water  passing  the  intake  valve. 

For  automatic  down  movement  of  crest,  Q  equals 
S  -j-  y  —  D.  While  the  .sector  is  being  held  in  down- 
position  for  passage  of  flood  waters  Q_,  equals  S  +  F 
and  when  the  sector  rises  after  break  of  siphon  Q, 
equals  S  -\-  D.    While  Q.  passes  the  intake  valve  the  loss 


SECTION  THROUGH  OPERATJN& 
CHAMBER  LOOfTlNO  DOWNSTREAM 


SECTION   THROUGH    SPILLWAV   CREST  SHOW/NO    SECTOR    IN    P/T 
NEW   AUTOMATIC   CREST   GATE   IS   OPERATED   BY  AIR-TIGHT  CAISSOA    A.ND  SIPHON 


sents  a  tangential  force,  with  radius  of  6  ft  8  in.  (that 
of  the  circular  plate),  of  87,  108  and  113  lb.  respec- 
tively, per  lin.ft.  of  sector.  These  forces  are  larger  than 
required.  They  should  be  large  enough  to  move  the 
sector  against  friction  and  hydraulic  resistance  and 
to  keep  the  sector  in  highest  position  and  against  the 
stops  when  under  wave  action,  but  any  great  excess 
above  that  merely  exaggerates  the  stresses  at  hinges, 
at  stops  and  in  the  sector  itself.  The  tight  caisson  of 
the  sector  is  provided  with  a  drain  pipe  to  carry  its 
leakage.  This  pipe  has  a  short  extension  into  the  caisson 
by  means  of  which  a  certain  amount  of  water  is  always 
retained  in  the  caisson.  In  this  manner  the  avail- 
able force  for  moving  the  gate  upward  or  for  holding 
it  against  the  upper  stops  can  be  made  anything  less 
than  the  above  given  values  that  may  be  desired. 


of  head  is  somewhat  larger  than  the  reduction  of 
equilibrium,  and  for  passage  of  Q,  the  loss  of  head  is 
somewhat  smaller  than  this  reduction  of  equilibrium. 
Therefore  Q,>Q;,  and  if  the  displacement  for  up-mo- 
tion  of  crest  is  to  be  about  the  same  as  for  down-motion 
(Z)  having  the  same  value  in  expressions  for  Q,  and  Q,) 
then  it  follows  that  Yy2D.  The  effective  head  of 
siphon  being  known,  and  the  efficiency  of  siphon  being 
assumed  (40  to  50%),  Y  may  be  figured,  then  D  as- 
sumed, and,  f  jr  certain  assumption  of  S,  the  values  of 
Q,  and  Q^  may  be  known.  Also  the  adjustment  of  the 
intake  valve  may  be  assumed  which  for  the  passage  of 
Q,  and  Q^  produces  certain  required  friction  losses.  The 
final  adjustments  can  be  made  only  under  actual  test. 
The  expression  for  Q,  will  lead  to  the  determination  of 
the  reduction  (considerably  larger  than  that  of  equilib- 
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rium)  which  obtains  (for  the  intake  valve  adjusted  for 
Q,  and  Q,)  while  flood  waters  pass  the  crest  in  a  down 
position. 

■  If  a  certain  adjustment  of  valve  does  not  give  the 
desired  relation  between  rate  of  up-motion  and  rate  of 
down-motion  of  the  sector  then  this  adjustment  is 
changed.  For  instance,  by  opening  the  valve  wider  the 
quantities  Q,  and  Q.,  increase,  since  the  friction  losses  of 
passage  through  valve  must  remain  unchanged.  The 
values  S  and  Y  also  remaining  practically  unchanged,  it 
follows  that  the  displacement  for  down-motion  must  de- 
crease and  for  up-motion  must 
increase.  Thus,  if  desired,  the 
rates  of  up  and  down  motion 
of  sector  can  be  equalized. 
This  uniform  rate  of  displace- 
ment is  somewhat  smaller 
than  half  the  discharge  of  the 
siphon,  and  if  this  rate  should 
be  greater  than  desired  it  is 
corrected  by  placing  a  light 
steel  disk  with  reduced  orifice 
between  the  flanges  of  the  up- 
leg  or  down-leg  of  the  siphon 
or  both,  thus  reducing  Y  and 
thereby  D. 

Of  course,  the  crest  can  be 
operated  at  the  will  of  the  at- 
tendant and  without  the  si- 
phon action  by  the  use  of  the 
intake  valve  and  the  gate 
valve. 

The  outlet  of  the  pipe  sys- 
tem is  so  located  that,  for  any 
elevation  of  water  level  in  the 
reservoir  between  permanent 
crest  and  apex  of  movable 
crest  in  highest  position,  the 
apex  of  crest  will  be  higher 
than  the  water  level.  If  it  is 
desired  to  discharge  over  the 
permanent  crest  with  reser- 
voir levels  only  slightly  above 
this  crest  it  is  necessary  to 
raise  the  hinged  discharge 
elbow. 


Portable  Units  Form  Buildings 
for  Labor  Camps 

Sectional  Bimkhouses  More  Convenient  and  Sanitary 

Than  Box-Cars  or  Shacks — Cost  7^  Cents 

per  Cubic  Foot 

BUNKHOUSES  and  other  camp  buildings  of  sectional 
knockdown  construction  are  being  introduced  for 
the  accommodation  of  workmen  on  construction  jobs  and 
railway  maintenance,  and  in  many  ways  are  considered 


PENNSYLVANIA 


STAN  DARD 


Sewers  Cleaned  After  Trees 
Had  Been  Cut 

After  sacrificing  some  large 
and  handsome  shade  trees  in 
an  attempt  to  prevent  sewer 
clogging  by  roots,  without 
stopping  the  trouble,  the  City 
of  Goshen,  Ind.,  had  the  roots 
and  other  debris  removed  by 
the  Turbine  Sewer  Machine 
Co.,  Milwaukee.  After  the 
trees  had  been  cut  down  an 
unsuccessful  attempt  was 
made  to  kill  the  roots  by  bor- 
ing holes  in  the  stumps,  pour- 
ing in  acid,  and  plugging  the 
holes. 
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an  improvement  upon  the  common  method  of  housing 
the  men  in  old  box-cars  or  rude  shanties.  The  stand- 
ard design  adopted  by  the  Pennsylvania  R.R.  for  vv^ooden 
buildings  of  this  sort  is  shown  herewith,  and  was  re- 
ferred to  in  Engineering  News-Record  of  Nov.  1,  p. 
832.  Details  are  also  shown  of  a  type  used  by  the  Chi- 
cago &  North  Western  Railway. 

The  Pennsylvania  buildings  are  of  light  framing,  with 
sheathing  of  tongued-and-grooved  white  pine,  and  roof 
panels  of  plank  covered  with  tar  paper.  They  are  built 
in  lOo-ft.  lengths,  and  have  a  uniform  width  of  20  ft. 
and  height  of  16  ft.  from  floor  to  ridge.  The  exterior  is 
covered  with  pebble-dash  roofing  paper.  For  semi- 
permanent structures,  as  at  railway  shops,  the  floors  are 
set  on  concrete  piers  about  18  in.  above  the  ground,  and 
roof  gutters  and  downspouts  are  provided. 

Typical  construction  is  shov^Ti  by  the  drawing,  and  the 
views  show  exteriors  and  an  interior  at  camps  near 
Philadelphia.  The  buildings  can  be  made  of  any  desired 
length,  and  equipped  for  various  uses.  The  bunkhouse 
has  usually  five  sections.  It  has  steel  double-deck  bunks, 
and  is  fitted  with  lockers  and  stationary  washstands 
supplied  with  running  hot  and  cold  water.  Shower 
baths  are  provided  whenever  possible.  A  73J-ft.  mess- 
room  has  two  sections  (21  ft.)  for  the  kitchen,  and  five 
sections  (52i  ft.)  for  the  dining  room.  This  latter 
has  six  rows  of  benches  and  two  tables.  The  commis- 
sary building  for  the  storekeeper  or  timekeeper  has  two 
sections. 

Portable  sectional  buildings  of  simple  construction, 
intended  generally  for  maintenance-of-way  and  extra 


PEXiVSYLVANIA   STANDARD    BUXKHOUSES    HAVE    GABLK 
ROOFS 

gangs,  have  been  designed  by  J.  S.  Robinson,  division 
engineer  of  the  Chicago  &  North  Western  Ry.  These 
are  in  separate  units  8  x  16  ft.,  71  to  Sh  ft.  high,  as 
shown. 

Transverse  sills  spaced  4  ft.  on  centers  carry  a  double 
floor  composed  of  two  layers  of  planks  with  tar  paper 
between  them.  The  sides  have  sills  and  girts,  with  1-in. 
sheathing  inside  and  outside  and  tar  paper  behind  the 
outer  sheathing.  The  rafters  are  notched  to  fit  over  the 
sides  and  act  as  braces.  The  roof  has  a  single  layer 
of  plank  covered  with  roofing  felt.  The  design  is  sim- 
plified by  the  use  of  a  shed  roof  instead  of  the  gable 
roof  of  the  Pennsylvania  design.  Doors,  windows  and 
shutters  are  provided  as  shown. 

Sides,  ends,  floor  and  roof  form  separate  sections  or 
panels.  These  are  packed  flat  for  shipment,  and  ma- 
terial for  four  buildings  can  be  transported  easily  on  a 
flat  or  gondola  car.  When  erected,  the  sections  are  put 
together  with  hooks  and  eye-screws.  The  separate  pan- 
els are  readily  treated  with  disinfectants,  applied  by 
brush  or  spray,  and  this  work  is  easier  and  more  effec- 
tive than  disinfecting  a  car.  Cost  of  construction  is 
about  7]  cents  per  cu.ft.  Unloading  and  erecting  costs 
about  $5  per  unit,  dismantling  and  loading  the  same. 

Each  unit  used  as  a  bunkhouse  will  accommodate 
eight  men,  and  the  arrangement  facilitates  the  provision 
of  separate  quarters  for  men  of  different  colors  or  na- 
tionalities. The  buildings  may  be  equipped  as  kitchens, 
mess  room.s,  storehouses  and  offices.  They  can  be  erected 
at  any  suitable  site,  without  the  necessity  of  building 
spur  tracks,  and  their  transportation  requires  no  special 
train  service. 


DOUBLEDECK    BUNKS    AND    STATIONARY    WASH    BOWLS 
IN  HOUSES 


Canadian  Provinces  Connected  hy  New  Road 

The  provinces  of  Alberta  and  British  Columbia  have 
recently  been  connected  by  a  road  following  the  route 
to  the  south  of  Crows  Nest  Lake,  which  has  resulted  in 
abandoning  the  old  road  over  the  summit  at  Crows  Nest 
Pass.  The  new  road  passes  by  easy  grades  over  the 
summit  of  the  Canadian  Rockies,  on  the  boundary  line 
between  Alberta  and  British  Columbia.  In  addition  to 
this,  there  are  now  a  number  of  projects  throughout  the 
Kootenay  District  in  British  Columbia  which  are  under 
construction. 
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Structural  Design  Simply  Stated 

Reviewed  by  Walter  S.  Edge 

Consulting:  Engineer,  42  Broadway,  New  York  City 

PRACTICAL.  STRUCTl^RAL.  DESIGN:  A  Textbook  and  Refer- 
ence Work  for  Engineers.  Architects,  Builders,  Draftsmen 
and  Technical  Schools  ;  Especially  Adapted  to  the  Needs  of 
Self-Tutored  Men — Bv  Ernest  McCullough,  C.  E.,  M.  Am.  Soc. 
C.  E.  New  York :  U.  P.  C.  Book  Co.,  Inc.  Cloth  ,6x9  in.  ; 
pp.   303  ;  illustrated.      $2.50. 

The  author  has  produced  a  clearly  written,  concise 
treatise  dealing  with  the  practical  side  of  structural  de- 
sign, suited  to  the  working  student  whose  knowledge  of 
mathematics  does  not  extend  beyond  arithmetic.  This 
summarizes  the  work  but  does  not  do  it  justice. 

If  in  our  college  days  one  of  us  had  dared  to  tell  our 
professor  of  mechanics  or  structures  that  a  really  com- 
prehensive text  could  have  been  written  without  the  use 
of  calculus  or  algebra,  he  would  certainly  have  been 
classed  with  the  heretics.  The  writer  has  always  felt, 
however,  that  such  a  thing  could  be  done  and  now  his 
belief  is  realized  in  Mr.  McCullough's  admirable  work. 

As  is  true  of  several  other  successful  technical  works, 
this  book  is  an  outgrowth  of  a  teaching  course  given  by 
its  author.  A  large  part  of  the  subject  matter  was 
given  in  a  series  of  articles  which  appeared  in  the 
"Building  Age"  in  1914. 

In  the  preparation  of  any  course  of  instruction  the 
teacher  must  draw  heavily  on  other  published  texts,  so 
naturally  much  of  the  material  here  presented  will  be 
familiar  to  experienced  readers.  Two  circumstances 
differentiate  this  from  the  general  run  of  books  and 
tend  to  explain  its  special  merit.  The  first  is  that  the 
students  in  the  night  school  for  whom  the  original  ma- 
terial was  prepared  were  dravvnn  largely  from  the  ranks 
of  draftsmen  in  the  offices  of  engineers,  contractors  and 
"material  men"  who  were  eager  for  the  knowledge  which 
would  enable  them  to  better  their  condition  but  who 
would  be  discouraged  by  the  effort  required  to  obtain 
this  knowledge  through  the  language  of  higher  mathe- 
matics. The  second  is  that  the  author  took  up  teach- 
ing as  a  relaxation  from  the  busy  life  of  a  practicing 
engineer  and  for  that  reason  approached  the  problem 
far  better  equipped  in  a  practical  way  than  the  great 
majority  of  the  authors  of  our  textbooks. 

Although  containing  only  293  pages,  it  is  difficult  to 
find  a  phase  of  structural  engineering  such  as  is  likely 
to  be  encountered  in  the  city  practice  of  a  designing 
engineer  which  is  not  covered  in  a  satisfactory  manner. 

Particularly  interesting  and  instructive  are  the  pas- 
sages which  deal  with  the  relation  of  the  engineer  and 
the  building  departments  of  our  larger  cities.  This  is 
a  subject  which  most  texts  ignore  entirely  or  give  but 
passing  attention.  As  a  result  many  men  come  from 
college  with  but  a  hazy  idea  of  what  a  building  code 
means.  They  are  apt  soon  to  discover,  however,  that  it 
is  a  very  real  though,  in  some  cases,  arbitrary  law  which 
must  be  obeyed. 

The  reviewer  believes  that  technical  and  trade  school 
teachers,  both  night  and  day,  will  find  this  book  a  very 
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real  help  to  them  in  their  work,  either  as  a  text  or  as 
a  guide  and  inspiration.  In  his  own  engineering  prac- 
tice the  reviewer  is  using  the  book  as  a  reference  work. 
He  finds  that,  on  account  of  the  clearness  and  simplicity 
of  the  explanations  given  it  has  met  with  favor  at  the 
hands  of  designing  engineers  who  have  used  it. 


Timber- Frame  Construction 

TIMBER  FRAMING — By  Henry  D.  Dewell,  Assoc.  M.  Am.  Soc 
C.  E.  ;  Structural  Engineer  for  Alaska-Yukon-Pacific  Expo- 
sition ;  Chief  Structural  Engineer  for  Panama-Pacific  Inter- 
national Exposition.  San  Francisco.  Calif. :  Dewey  Publish- 
ing Co.     Cloth  ;   6x9   in.  ;  pp.   275  ;   illustrated.     $2. 

War-time  needs  have  brought  timber-frame  construc- 
tion to  a  position  of  importance  comparable  to  that  of 
three  or  four  decades  ago.  At  the  same  time  they  bring 
into  view  the  lack  of  good  engineering  knowledge  con- 
cerning design  in  timber.  Construction  that  violates 
one  or  another  or  several  principles  of  sound  designing 
is  common.  Now  the  necessity  is  again  opening  our 
eyes  to  the  merits  of  timber-frame  construction  we  are 
coming  to  appreciate  the  importance  of  studying  de- 
tails in  wood  with  greater  care.  Mr.  Dewell's  book 
furnishes  an  indispensable  help  in  this  direction. 

We  are  likely  to  overlook  the  immense  contribution 
made  to  timber  construction  through  the  several  large 
expositions  of  the  last  fifteen  years.  The  Panama- 
Pacific  may  probably  be  credited  with  much  of  this  con- 
tribution, and,  in  turn,  Mr.  Dewell,  as  its  chief  struc- 
tural engineer,  is  entitled  to  a  large  share  of  the  credit. 
Substantially  all  the  experience  that  that  great  enter- 
prise yielded,  together  with  some  important  auxiliary 
testing,  is  brought  together  and  applied  to  practical  use 
in  the  present  book. 

To  begin  with,  the  author  shows  a  healthy  spirit  of 
caution  and  conservatism  in  his  discussion  of  unit 
stresses.  Not  that  he  goes  to  the  extreme  of  the  old- 
time  flat  1000-lb.  unit  stress,  but  his  emphasis  on  the 
influence  of  ordinary  defects  and  variations  of  quality 
leads  him  to  give  warning  against  indiscriminate  use 
of  the  maximum  unit  stresses  that  have  been  recom- 
mended for  high-grade  bridge  timber.  Even  more 
commendable  caution  is  shovvoi  in  a  recommendation  to 
modify  allowable  units  according  to  the  nature  of  the 
detail  of  the  joint. 

The  treatment  of  the  elements  of  joints,  and  then  of 
various  types  of  joint  themselves,  is  of  a  kind  adapted 
to  build  up  the  user's  knowledge  of  timber  construction 
on  a  new  and  fruitful  basis.  Here  are  brought  together 
the  essential  contributions  made  by  the  large  exposi- 
tions. 

The  rest  of  the  book — the  last  third — is  also  of  value, 
but,  dealing  more  broadly  with  elements  of  timber 
frames,  it  is  less  exhaustive  than  the  portion  that  pre- 
cedes. Here  we  find  warning  against  longitudinal 
shear  in  dry  timbers,  for  example,  but  no  quantitative 
estimate  of  the  amount  of  weakening  that  should  be 
allowed  for  by  the  prudent  engineer.     Again,  we  find 
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reference  to  bracing  trusses,  but  no  such  full  treatment 
of  the  bracing  of  timberwork  as  the  complexity  and 
trickiness  of  the  subject  might  demand.  The  relation 
of  timber  design  to  decay  and  to  fire  danger,  and  a  num- 
ber of  other  matters  of  general  bearing,  fail  of  mention 
or  at  least  of  full  treatment,  which  in  a  measure  de- 
prives this  last  part  of  the  book  of  the  treatise  character. 
In  general,  it  must  be  said  that  the  book  is  absolutely 
indispensable  to  everyone  intending  to  design  in  tim- 
ber. It  leaves  the  reader  with  a  feeling,  moreover,  that 
further  books  will  be  written  in  future  on  the  subject 
of  timber  design — and  this  last  is  evidence  of  the  high 
quality  of  the  book. 


From  Coal  Pile  to  Flywheel 

STEAM  POWER  PLANT  ENOINEERINC}— By  George  F.  Oeb- 
hardt,  M.E.,  A.M.  Professor  of  Mechanical  Engineering:,  Ar- 
mour Institute  of  Technology,  Chicago,  Til.  Fifth  Edition. 
New  York:  John  Wiley  &  Sons,  Inc.  London:  Chapman  & 
Hall,  Ltd.     Cloth;  6x9  in.;  pp.  1057;  illu.strated.     $4. 

Lengthy  and  appreciative  reviews  of  the  first  and  the 
extensively  rewritten  fourth  editions  of  this  book  ap- 
peared in  these  columns  Nov.  12,  1908,  p.  534,  and  Nov. 
13,  1913,  p.  1000.  In  one  of  these  notices  the  book  was 
characterized,  in  effect,  as  an  encyclopedic  treatment  of 
its  subject  from  the  coal  pile  to  the  flywheel. 

Through  the  medium  of  his  preface  the  author  states 
that  the  same  general  treatment  has  been  followed  in 
this  as  in  the  earlier  edition.  Besides  laying  particular 
stress  upon  fuels  and  combustion,  supplementary  chap- 
ters have  been  supplied  on  elementary  thermodynamics, 
properties  of  steam  and  properties  of  dry  and  saturated 
air.  With  these  and  other  changes  and  additions,  the 
scope  of  the  work  has  been  greatly  enlarged  and,  except 
for  "a  few  minor  sections,  the  entire  text  has  been 
rewritten."  Further  studies  of  the  subject  are  "facili- 
tated by  numerous  references  to  current  engineering 
literature" — a  most  commendable  feature. 

Author  and  publisher  alike  are  to  be  congratulated 
upon  their  continued  and  successful  prosecution  of  the 
large  task  of  keeping  so  comprehensive  a  book  as  this 
one  up  to  date. 

Hydraulic-Mining  Debris 

HYDRAULIC-MINING  DEBRIS  IN  THE  SIERRA  NEVADA— 
By  Grove  Karl  Gilbert,  Washington,  D.  C. :  The  Superintend- 
ent of  Documents.  Paper;  9x12  in.;  pp.  154;  illustrated. 
50  cents. 

Based  principally  upon  field  work  done  from  1905  to 
1908,  but  supplemented  with  later  observations  down  to 
1914,  this  monograph  deals  chiefly  with  the  geologic  and 
physiographic  aspects  of  the  hydraulic  mining  debris 
problem  in  the  Sacramento  and  San  Joaquin  valleys. 
When  the  matter  was  referred  to  the  U.  S.  Geological 
Survey  in  1904  it  was  proposed  that  a  threefold  study 
should  be  -made  to  include  field  work,  laboratory  investi- 
gations, and  the  engineering  study  of  the  debris  prob- 
lem. A  report  on  "The  Transportation  of  Debris  by 
Running  Water,  Based  on  Experiments  Made  with  the 
Assistance  of  E.  P.  Murphy,"  was  published  by  the 
author  of  the  present  monograph  as  Professional  Paper 
86  (1914)  of  the  U.  S.  Geological  Survey.  The  con- 
templated engineering  studies  were  never  made  owing 
to  the  fact  that  the  Reclamation  Service  was  separated 
from  the  Geological  Survey  and  made  a  bureau  of  the 
Department  of  the  Interior  in  1906. 

Mr.    Gilbert's    monograph     opens    with    a    review 


of  hydraulic  mining  in  the  Sierra  Nevadas.  It 
then  deals  with  the  encroachment  of  debris  on  valley 
land.s,  land  subsidence,  changes  in  conditions  of  the 
rivers  from  artificial  causes,  changes  in  the  conditions 
of  the  bays  receiving  the  river  discharges,  the  quantity 
and  distribution  of  detritus,  .specific  detritus  .studies  in 
the  lower  Yuba  River,  including  an  account  of  the  bar- 
riers built  there  and  the  results  they  gave,  flood  con- 
trol, the  relations  of  the  debris  movement  to  the  Golden 
Gate  bar  at  the  entrance  to  San  Franci-sco  harbor,  and 
finally  the  outlook  for  hydraulic  mining. 

Originally  a  conflict  between  the  interests  of  the  hy- 
draulic miners  above  and  the  agriculturists  and  town 
dwellers  on  the  lower  levels,  the  questions  at  issue  are 
now  more  particularly  between  those  who  wish  to  use 
water  for  hydraulic  mining  and  for  hydroelectric  power 
on  the  one  hand,  and  on  the  other  the  agricultural  and 
commercial  interests  centering  in  the  marshlands  now 
being  reclaimed  around  San  Francisco  Bay  and  in  San 
Francisco  Bay  and  harbor  as  a  shipping  center.  Sum- 
marizing, Mr.  Gilbert  says: 

"The  stress  which  caused  the  restriction  of  hydraulic 
mining  no  longer  exists.  Under  conditions  to  be  cre- 
ated by  works  for  the  control  of  floods  the  capacity  of 
valley  rivers  for  transportation  of  debris  will  be  in- 
creased, so  that  mining  might  be  partly  resumed  with- 
out prejudice  to  any  valley  interest  except  navigation. 
The  important  interest  which  now  dictates  that  debris 
should  be  controlled  is  that  of  the  commerce  which  tra- 
verses the  Golden  Gate.  The  possibilities  for  resump- 
tion of  mining  on  a  large  scale,  with  storage  of  debris, 
lie  in  cooperation  with  irrigation  and  electric  power  de- 
velopment for  the  control  of  Sierra  streams." 


Fol well's  Water- Supply  Rewritten 

Reviewed  by  George  W.  Fuller 

Consulting  Engineer,   170  Broadway,   Xew  York  City 

WATER-SUPPLY  ENGINEERING:  The  Designing  and  Con- 
structing of  Water-supply  Systems — By  A.  Prescott  Folwell, 
Member  of  the  American  Water-Works  .Association.  Xew 
York :  John  Wiley  &  Sons.  Inc.  London  •  Chapman  &  Hall. 
Limited.      Cloth;   6x9   in.;   pp.   484;   illustrated.      $3.50. 

It  is  18  years  since  the  first  edition  of  this  book  ap- 
peared. The  present  edition  has  been  practically  re- 
written so  as  to  make  it  essentially  a  new  book.  The 
chapters  on  water  purification  and  the  quality  of  water 
have  been  entirely  rewritter  and  much  elaborated,  occu- 
pying now  nearly  80  pages.  The  chapter  on  pumping 
machinery,  66  pages,  has  also  been  rewritten.  The  size 
of  the  book  has  been  kept  within  moderate  limits  by 
the  complete  omission  of  the  chapter  in  earlier  editions 
dealing  with  maintenance  and  by  condensing  the  earlier 
chapters  on  construction  to  about  20  pages. 

The  book  is  written  in  excellent  style  with  a  clearness 
and  directness  that  assures  its  success  in  the  hands  of 
students  and  of  those  practitioners  desiring  the  essential 
evidence  on  the  more  important  phases  of  water-supply 
engineenng.  Although  not  intended  for  him  the  spe- 
cialist will  find  the  book  of  considerable  interest  for 
general  reference. 

The  fundamental  principles  of  water  purification  by 
means  of  sedimentation,  filtration,  coagulation,  chlorina- 
tion,  and  treatment  with  other  chemicals,  are  set  out 
with  unusual  clearness.  Up-to-date  means  of  applying 
chemicals  are  described  at  length,  although  very  little 
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attempt  is  made  to  describe  other  than  their  more  gen- 
eral features 

The  broad  viewpoint  of  what  constitutes  good  water- 
supply  engineering  is  recited  in  an  admirable  manner 
and  the  reader  is  not  left  in  doubt  as  to  what  consti- 
tutes a  good  supply,  reasonable  in  quantity  and  quality. 
The  methods  of  investigating  the  quantity  and  quality 
of  a  proposed  supply  from  ground-water  and  surface 
sources,  are  made  plain  both  as  regards  the  yield  and 
quality  of  water  to  be  expected  therefrom. 

A  good  chapter  of  24  pages  is  given  on  rainfall.  The 
effect  of  evaporation  on  storage  is  explained,  both  in  its 
relation  to  surface  supplies  and  ground-water  sources. 

The  superintendent  will  find  interesting  data  as  to  the 
waste  of  water,  requirements  of  the  underwriters  as  to 
water-supply  for  fire  protection,  variations  in  the  con- 
sumption at  different  hours  of  the  day  for  different  sea- 
sons of  the  year,  and  the  factors  to  be  considered  in 
forecasting  future  consumption. 

Taken  as  a  whole,  the  book  makes  a  very  favorable 
impression,  and  should  prove  to  be  of  distinct  value  to 
ail  students  and  practitioners  interested  in  water-supply 
engineering. 

A  Brief  for  Private  Ownership 

A  MUNICIPAL  EXPERIMENT,  OR  THE  HALL.  OF  RECORDS 
POWER  PLANT — By  Reg-inald  Pelham  Bolton.  New  York: 
The  Bureau  of  Public  Service  Economics,  Inc.,  55  Liberty  St. 
Cloth;  5x8  in.;  pp.  221;  illustrated.     $1;  $1.10  postpaid. 

Regarded  as  a  brief  for  private  rather  than  munici- 
pal ownership,  and  for  central  rather  than  isolated  sta- 
tion electric  light  and  power  and  steam  heating  plants, 
this  is  a  commendable  piece  of  work.  The  author  has 
presented  in  small  compass  and  readable  form  a  digest 
of  a  large  volume  of  material  on  the  cost  of  installing 
and  operating  the  lighting,  heating  and  elevator-service 
plant  for  the  New  York  City  Hall  of  Records  and  some 
near-by  buildings.  The  original  documents  in  the  case 
were  the  result  of  an  agreement  between  the  Borough 
of  Manhattan,  the  Department  of  Water-Supply,  Gas 
and  Electricity  of  New  York  City,  the  New  York  Edison 
Co.,  and  the  Bureau  of  Municipal  Research  to  make  a 
study  and  test  of  the  plant  named.  The  operating  test 
was  made  in  1913.  Mr.  Bolton  was  one  of  the  "engineers 
charged  with  the  duty  of  conducting"  the  test.  He  pre- 
sents a  concise  summary  of  the  nature  and  result  of 
the  test  £nd  makes  skillful  use  of  the  data  to  show  up 
this  "municipal  experiment"  in  a  bad  light.  To  what 
extent  he  could  be  answered  by  a  brief  for  the  municipal 
ownership  side,  we  do  not  pretend  to  say.  Certainly,  the 
evidence  as  he  presents  it  is  not  favorable  to  municipally- 
owned  isolated  stations. 


Sanitary  Classics  Made  Available 

STATE  SANITATION:  A  Review  of  the  Work  of  the  Massachu- 
setts State  Board  of  Health — By  Georg-e  Chandler  Whipple, 
Professor  of  Sanitary  Engineering  in  Harvard  University  and 
the  Massachusetts  Institute  of  Technology,  Member  of  the 
Massachusetts  Public  Health  Council.  Vol.  II.  Cambridge, 
Mass. :  Harvard  University  Press.  London :  Humphrey  Mil- 
ford,  Oxford  University  Press.  Cloth ;  6x9  in. ;  pp.  441 ; 
illustrated.      $2.50. 

In  the  second  of  his  three  volumes  epitomizing  the 
work  of  the  Massachusetts  State  Board  of  Health,  Pro- 
fessor Whipple  devotes  most  of  his  space  to  34  reprints 
and  abstracts  of  papers  and  special  reports  scattered 
through  the  many  volumes  published  by  the  board  from 


1861)  to  1914.  In  addition.  Professor  Whipple  presents 
many  very  brief  abstracts  of  scientific  articles  and  re- 
ports published  during  the  period  named. 

The  first  of  the  reprints  is  an  address  on  "State 
Medicine"  delivered  by  Dr.  Henry  I.  Bowditch  at  the 
first  meeting  of  the  board,  Sept.  15,  1869.  Following 
this  a  circular  letter  addressed  by  the  board  to  "The 
Mayor  and  Board  of  Health  of  Every  City,  the  Select- 
men of  Every  Town,  Every  Member  of  the  Legislature 
of  1869,  and  Every  Clergyman  and  Physician  in  Massa- 
chusetts." It  contains  the  following  sound  doctrine: 
"We  believe  that  all  citizens  have  an  inherent  right  to 
the  enjoyment  of  pure  and  uncontaminated  air,  and 
water,  and  soil;  that  this  right  should  be  regarded  as 
belonging  to  the  whole  community;  and  that  no  one 
should  be  allowed  to  t^^espass  upon  it  by  his  carelessness, 
or  his  avarice,  or  even  by  his  ignorance." 

Extracted  from  the  1878  report  of  the  board  is  a 
paper  entitled  "The  Filtration  of  Potable  Water,"  writ- 
ten by  Prof.  Wm.  Ripley  Nichols.  This  is  one  of  many 
classics  on  water  and  sewage  treatment  which  are  re- 
printed in  full  or  abstract  in  this  volume.  Some  of  the 
other  papers  and  authors  are:  "Suggestions  As  to  the 
Selection  of  Sources  of  Water-Supply,"  by  F.  P. 
Stearns;  "Typhoid  Fever  in  Its  Relation  to  Water- 
Supplies,"  H.  F.  Mills;  "The  Chemical  Precipitation  of 
Sewage,"  Allen  Hazen;  "Microscopical  Analysis,"  Wm. 
T.  Sedgwick;  "Investigations  Upon  Nitrification  and 
the  Nitrifying  Organism,"  E.  0.  Jordan  and  Mrs.  E.  H. 
Richards;  "The  Interpretation  of  Water  Analyses," 
T.  M.  Drown;  "Some  Physical  Properties  of  Sand  and 
Gravel,  with  Special  Reference  to  Their  Use  in  Filtra- 
tion," Allen  Hazen;  "Examination  of  Sewer  Outlets  in 
Boston  Harbor,"  X.  H.  Goodnough ;  "Review  of  Twenty- 
One  Years'  Experiment  Upon  the  Purification  of  Sewage 
at  the  Lawrence  Experiment  Station,"  H.  W.  Clark  and 
Stephen  De  M.  Gage. 

Equally  important  writings  and  authors  as  well  known 
in  other  lines  of  health  board  work  could  be  given  if 
space  permitted.  Enough  have  been  cited,  we  trust,  to 
bring  again  to  the  minds  of  our  readers  the  many  con- 
tributions made  by  the  Massachusetts  State  Board  of 
Health  to  public  sanitation  and  the  value  of  the  work 
done  by  Professor  Whipple  in  making  readily  available 
to  all  these  classics  in  sanitary  engineering  and  public 
health. 


Intimate  Studies  of  a  Water-Supply 

RIVERS  AS  SOURCES  OF  WATER  SUPPLY :  By  Alex.  Cruik- 
shank  Houston,  M.B.,  D.Sc,  F.R.S.Ed.  Director  of  Water 
Examinations,  M^^tropolitaM  Water  Board.  First  three  chap- 
ters reprinted  from  "The  Journal  of  State  Medicine,"  Novem- 
ber and  December,  1916,  and  January.  1917.  London:  John 
Bale,  Sons  &  Danielsson,  Ltd.  Cloth  ;  7  x  10  in.  ;  pp.  96  ; 
illustrated. 

For  many  years  Dr.  Houston  has  been  closely  studying 
the  character  of  the  water-supply  of  London,  England, 
as  has  been  evidenced  by  his  water-research  laboratory 
reports  and  by  his  "Studies  in  Water-Supply."  (The 
latter  was  reviewed  by  Geo.  W.  Fuller  in  this  section, 
Apr.  15,  1914,  p.  877.)  The  major  part  of  his  studies 
have  related  to  the  River  Thames,  which  is  the  main 
water  source  of  London.  The  present  volume,  which 
deals  almost  wholly  with  Thames  water,  originated  in 
the  Harben  Lectures  for  1916  before  the  Royal  Institute 
of  Public  Health,  which  appeared  in  "The  Journal  of 
State  Medicine"   November  and   December,   1916,  and 
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January,  1917.     To  the  three  lectures  has  been  added 
a  chapter  on  "Sterilization," 

The  author  first  exhibits  the  physical,  chemical  and 
bacterial  quantities  of  Thames  River  water  as  affected 
by  rainfall  and  by  seasonal  flow.  He  then  presents  a 
most  interesting  chapter  summarizing  the  results  of 
searches  for  stoeptococci,  typhoid  and  Gartner  bacilli 
and  the  vitality  of  the  cholera  vibrio  and  the  typhoid 
bacillus  in  Thames  water.  Most  readers  will  be  sur- 
prised to  learn  that  Thames  water  evidently  contains 
only  one  part  of  fresh  excremental  matter  in  22,000,000 
parts  and  that  one  might  drink  15  liters  or  nearly  3.85 
U.  S.  gal.  of  average  Thames  water  without  swallowing 
a  single  typhoid  germ.  The  second  chapter  contains  also 
an  account  of  laboratory  experiments  to  determine  the 
"filtration  resistance"  of  Thames  water  before  and  after 
storage.  The  apparatus  is  described,  as  also  a  special 
centrifuge  for  securing  samples  of  the  solids  from  the 
water  and  the  method  employed  to  obtain  photomicro- 
graphs of  the  water  content.  A  number  of  these  views 
are  reproduced.  Finally,  this  chapter  deals  with  changes 
in  the  quantity  of  Thames  water  due  to  storage — a  sub- 
ject in  which  Dr.  Houston  has  long  specialized.  These 
general  subjects  are  further  considered  in  the  third 
chapter,  together  with  the  treatment  of  algal  infected 
water,  the  effect  of  filtration,  and  water  and  disease. 
The  final  chapter  treats  disinfection  with  excess  lime, 
hypochlorite  and  liquid  chlorine.  Renewed  attention 
may  be  called  to  that  fact  that  hypochlorite  disinfection 
was  practiced  under  Dr.  Houston  on  the  water-supply 
of  Lincoln,  England,  a  city  of  about  50,000  population, 
from  1905  to  1911,  thus  anticipating  the  American 
practice  by  three  years. 

By  way  of  minor  criticismi,  it  may  be  noted  that  the 
many  useful  diagrams  in  the  book  would  have  been 
improved  by  the  use  of  abscissas  and  ordinates ;  that  the 
typhoid  statistics  for  American  cities  appear  to  be  very 
much  out  of  date  (no  dates  given),  and  therefore  un- 
fair, and  that  the  author's  data  on  liquid  chlorine  also 
seem  behind  the  times  and  meager.  It  should  be  remem- 
bered, however,  that  the  original  lectures  were  deliv- 
ered more  than  a  year  ago  and  that  it  takes  time  for 
American  data  to  become  available  in  Englnad. 

The  book  deserves  the  careful  attention  of  all  Amer- 
ican engineers,  chemists  and  bacteriologists  having  to 
do  with  surface  water-supplies.  Even  the  data  which 
have  little  or  no  direct  application  in  this  country  have 
large  possibilities  of  suggestion  and  inspiration  for  all 
who  approach  their  work  in  a  scientific  spirit. 


Organic  Structural  Materials 

WOOD  AND  OTHER  ORGANIC  STRUCTURAL  MATERIALS: 
By  Charles  Henry  Snow.  C.  E..  Sc.  D..  Dean  of  the  School  of 
Applied  Science,  New  York  University,  M.  Am.  Soc.  C.  E. 
New  York:  McGraw-Hill  Book  Co..  Inc.  London:  Hill  Pub- 
lishing: Co.,   Ltd.      Cloth  ;    6x9   in.  ;   pp.   478  ;    illustrated.      $5. 

Wood  as  a  structural  material  has  had  pretty  thor- 
ough treatment  in  books  written  for  the  use  of  engi- 
neers; other  organic  materials  commonly  used  in  struc- 
tures have  not.  The  value  of  Professor  Snow's  book 
must  then  lie  in  the  completeness  or  novelty  in  the 
treatment  of  the  chapters  on  timber,  and  the  engineer- 
ing angle  from  which  the  discussions  on  oils,  paints, 
varnishes,  adhesives  and  rubber  are  viewed.  In  both 
of  these  respects  the  book  may  be  said  to  be  successful. 


There  is  little  new  in  the  information  on  wood,  but 
the  arrangement  of  that  information  is  admirable.  Pre- 
liminary chapters  on  botanical  classifications,  physiology 
of  trees,  practical  forestry,  etc.,  are  followed  by  specific 
pages  describing  the  principal  species  of  wood.  These 
descriptions  are  in  identical  form,  and  include  the 
nomenclature,  localities,  features  of  trees,  color,  grain 
or  appearance  of  wood,  structural  qualities,  representa- 
tive uses,  and  physical  properties  of  the  woods.  These 
tabulations  are  complete  and  informing.  The  informa- 
tion contained  in  them  is  most  valuable  to  the  engineer. 

Succeeding  chapters  on  wood  take  up  specific  physical 
properties  and  conditions  affecting  use  and  wear  and 
are  followed  by  a  not  altogether  necessary  chapter  on 
fire  protection.  This  ends  the  specific  chapters  on  wood, 
though  there  is  next  a  fairly  complete  exposition  of 
wood-treating  methods.  The  last  part  of  the  book,  on 
the  other  organic  structural  materials,  is  novel  and  the 
engineering  requirements  of  paints,  oils,  varnishes,  glues 
and  rubbers  are  adequately  treated.  As  a  whole  the 
book  is  a  definite  and  explicit  reference  and  text. 


Horizontal  Tank  Gaging  Tables 

HORIZONTAL  CYLINDRICAL  TANK  GAUGING:  Ratio  or 
Percentage  Method  for  Finding  the  Capacities  of  Cylinders 
at  Any  Level  When  in  a  Horizontal  Position  and  for  Finding 
the  Areas  of  Circular  Segments.  Formulated  especially  for 
Horizontal  Cylindrical  Tanks  with  e'ther  flat  or  bulged  heads 
such  as  are  used  for  the  transportation  and  storage  of  liquids. 
The  Method  Is  Applicable  to  Cylinders  of  any  Diameter. — 
By  J.  B.  Morrow.  Oakland,  Calif.:  S.  O.  Spencer  [Lock  Box 
507].  Leather;  4  x  7  in.  ;  pp.  68;  illustrated.  $10;  foreign, 
$10.50. 

Engineers  in  charge  of  road  maintenance,  repair  and 
construction,  and  operators  of  asphalt  plants  and  other 
industries  purchasing  liquids  in  tank-car  lots,  or  per- 
sons who  must  compute  the  capacities  of  horizontal 
tanks,  will  find  this  book  of  more  than  incidental  value 
in  their  day-to-day  work.  In  a  convenient  form  it  pre- 
sents rules,  tables,  and  explanations  by  use  of  which  any- 
one can  compute  and  tabulate  the  contents  of  such  tanks 
with  a  minimum  of  effort.  As  far  as  can  be  learned, 
this  is  the  first  comprehensive  treatise  on  this  problem. 

The  method  of  handling  the  problem  is  unique,  and 
the  accuracy  obtained  is  well  within  the  demands  of  such 
work.  Only  one  basic  table  is  needed  for  the  computa- 
tions, and  from  it  can  be  determined  the  contents  of  a 
cylindrical  tank  of  any  diameter.  Directions  are  also 
given  by  which  the  effect  of  bulged  heads  on  capacity 
can  be  allowed  for. 

The  method  itself  is  based  on  the  fact  that  the  ratio 
between  the  area  of  a  circular  segment  and  the  area  of 
half  a  circle,  of  which  the  segment  is  a  part,  depends 
not  upon  the  size  of  the  circle  but  simply  upon  the  ratio 
between  the  depth  of  the  segment  and  the  radius  of  the 
circle.  While  not  of  wide  general  interest,  the  problem 
of  calculating  the  contents  of  horizontal  cylinders  is 
ordinarly  so  diflficult  of  solution  by  usual  methods  that 
the  book  will  no  doubt  find  a  place  on  the  desks  of  many 
engineers. 

Thirtieth  Anniversary  Number 

The  "Michigan  Technic"  (University  of  Michigan, 
Ann  Arbor)  featured  its  thirtieth  anniversary  in  its 
December  issue.  Among  other  articles  it  contained 
one  by  J.  H.  Darling,  a  retired  engineer  of  Duluth, 
Minn.,  on  his  private  astronomical  observatory,  built 
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after  his  own  designs,  with  the  cooperation  of  an 
architect  who  is  also  an  amateur  astronomer.  An- 
other feature  of  "The  Technic"  was  a  spirited  poem 
on  "The  Engineer,"  by  Theodore  A.  Leisen — presum- 
ably Major  Leisen,  now  in  charge  of  utilities  at  Camp 
Custer. 

Labor  Unions  Differ  as  to  Functions 

TRADK  UXIONISM  IN  THE  UNITED  STATES — By  Robert 
Franklin  Hoxie.  Ph.D..  One  Time  Associate  Professor  of 
Political  Economy,  University  of  Chicago,  Author  of  "Scien- 
tific Managrement  and  Labor,"  with  an  Introduction  by  E.  H. 
Downey.  Ph.D..  Special  Deputy  of  the  Insurance  Commission 
of  Pennsylvania  in  Charge  of  Workmen's  Compensation  Insur- 
ance, late  Chief  Statistician  of  the  Industrial  Commission  of 
Wisconsin.  New  York  and  London :  D.  Appleton  &  Co. 
Cloth;    5x8   in.;   pp.    426.      $2.50. 

As  the  first  student  of  trade  unionism  who  perceived 
that,  besides  varying  in  type  as  to  organization  or  struc- 
ture, labor  groups  have  functional  differences  through 
which  a  clearer  understanding  of  the  phenomenon  might 
be  secured,  the  late  Prof.  Hoxie  occupies  a  unique  posi- 
tion in  his  particular  "guild."  While  the  distinction  he 
established  may  at  first  seem  unessential,  a  close  study 
of  the  application  of  the  theory,  as  made  in  his  post- 
humous volume,  inevitably  clears  thinking  and  results 
in  a  saner  attitude  toward  the  problem. 

The  volume  has  been  arranged  from  a  series  of  lec- 
tures prepared  for  the  classes  in  trade  unionism  at  the 
University  of  Chicago.  The  students  themselves  made 
many  researches  under  Prof.  Hoxie's  direction — for  his 
method  was  thoroughly  scientific  and  of  the  laboratory. 
As  the  basis  of  his  own  thinking  and  writing,  he  made 
himself  familiar  with  conditions  and  tendencies  not  only 
through  observing  the  manifestations  of  union  activity, 
but  by  close  study  of  the  psychologic  types  of  union  or- 
ganizers and  of  the  actual  conditions  which  lay  behind 
their  convictions.  This  intensity  of  research  was  un- 
questionably responsible  for  the  discovery  that  union- 
ism has  its  conservatives,  its  radicals,  its  nihilists,  its 
altruists,  and  its  materialists — that  there  is  no  entity 
such  as  "unionism"  which  can  be  covered  by  a  phrase 
and  dealt  with  as  a  single  phenomenon — that  the  spec- 
tacle of  working  men  uniting  must  be  considered  as 
many  and  diverse  activities,  the  results  of  many  and 
diverse  causes. 

And  the  causes?  What  of  them?  In  general  they 
cannot  be  traced  back  to  the  old  guilds  and  crafts  of 
the  eighteenth  century,  but  to  conditions  which  were 
brought  about  by  the  introduction  of  machinery  into  a 
society  organized  in  accordance  with  a  highly  individual- 
istic philosophy. 

Kutter's  Formula  Velocity  Tables 

TABLES  OF  VELOCITY  OF  WATER  IN  OPEN  CHANNELS 
DERIVED  FROM  KUTTER'S  FORMULA — By  Arthur  Alvord 
Stiles,  State  Reclamation  Engineer.  Bulletin  6,  August,  1917. 
Austin,  Tex. :  State  Reclamation  Department.  Paper ;  6x9 
in.  ;  pp.   130.     Free  on  application. 

Velocities  in  feet  per  second  to  the  nearest  first  and 
second  place  decimals  are  given  for  30  different  hy- 
draulic slopes,  for  hydraulic  radii  from  0.2  to  50  ft., 
for  n  from  0.006  to  0.08.  To  aid  in  selecting  from 
the  32  values  of  n  suggestive  notes  are  given.  Eight 
of  the  25  main  tables  were  copied  and  extended  from 
the  "Hydraulic  and  Excavation  Tables,"  issued  by  the 
U.  S.  Reclamation  Service.  The  computations  for  the 
present  tables  were  made  by  James  P.  Murray  and 
•John  B.  Upchurch,  technical  assistants  to  Mr.  Stiles. 
The   twenty-sixth   table   gives   the   velocity   equations 


used  in  the  computations,  in  order  that  those  who 
so  desire  may  verify  the  tabular  velocities  given  or 
compute  others,  for  values  of  n  not  given  in  the 
tables. 


Publications  Received 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If  the 
book  or  pamphlet  is  for  sale  and  the  price  is  known  by  the  editor, 
the  price  is  stated  in  each  entry.  Whei-e  no  price  is  given  it  does 
not  necessarily  follow  that  the  book  or  pamphlet  can  be  obtained 
without  cost.  Many,  but  not  all,  of  the  pamphlets,  however,  can 
be  secured  without  cost  at  least  by  inclosing  postage.  Persons 
who  are  in  doubt  as  to  the  means  to  be  pur.sued  to  obtain  copies 
of  the  publications  listed  in  these  columns  should  apply  for  infor- 
mation to  the  stated  publisher,  or  in  case  of  books  or  papers 
privately  printed,  then  to  the  author  or  other  person  indicated  in 
the  no  ice.] 

BUILDING  STONES  AND  CLAYS:  A  Handbook  for  Architects 
and  Engineers — By  Charles  H.  Richardson,  Ph.D.,  Professor 
of  Mineralogy,  Syracuse  University,  Syracuse.  New  York: 
The  University  Book  Store.  Cloth ;  6x9  in. ;  pp.  422 ;  313 
illustration.s.      $5.50. 

BULLETIN  OF  THE  SOCIETY  FOR  STREET  CLEANING  AND 

REFUSE     DISPOSAL    OF    THE     UNITED     STATES     AND 

CANADA.     New  York  City:  The  Secretary,  .los.  R.  Buchanan, 

Municipal  Building.     Paper  ;  6x9  in.  ;  pp.  22. 

Issued  i'-.  lieu  of  the  Annual  Convention,  which,  by  vote  of  the 

Executive   Committee  of  the   Societv,  was   abandoned  because   of 

the  disturbed  conditions  due  to  the  war. 

DISASTERS  AND  THE  AMERICAN  RED  CROSS  IN  DISAS- 
TER RELIEF — By  J.  Byron  Deacon,  General  Secretary. 
Philadelphia  Society  for  Organizing  Charity  (on  Leave  of 
Absence),  Division  Director  of  Civilian  Relief  for  Pennsyl- 
vania, New  York :  Russell  Sage  Foundation.  5x8  in.  ;  pp. 
230.     75  cents. 

FINAL  REPORT  OF  THE  INTERNATIONAL  JOINT  COMMIS- 
SION   ON    THE    LAKE    OF    THE    WOODS    REFERENCE — 
Whitehead   Kluttz,   secretary  for  United   States,   Washington, 
D.    C.      Lawrence   J.    Burpee,    secretary   for   Canada,   Ottawa, 
Ont.     Cloth;  7x10  in.;  pp.   261;  illustrated. 
Physical   facts   and   data  on   which   are   based   the   conclusions 
that  the  Lake  of  the  Woods  can  and  should  be  maintained  at  a 
relatively  uniform  level  throughout  all  ordinary  seasons  and  that 
the  regulation  should  be  under  the  control  of  the  commission.     The 
necessary  regulation  works  a^d  flowage  damages  would  cost  only 
a  few  hundred  thousand  dollars. 

INTERCEPTING    SEWER   CONSTRUCTION    IN   THE    NORTH- 
ERN PART  OP  THE  SANITARY  DISTRICT  OF  CHICAGO: 
Methods  of  Work  ard   Cost   Data — By  H.   R.   Abbott.   M.   W. 
S.   E.,  Assistant  Engineer,  Sanitary  District  of  Chicago.     Re- 
print from  Journal  of  the  Western  Society  of  Engineers,  June, 
1917.      Paper;    6x9   in.;   pp.    33;    illustrated.      Free  on  appli- 
cation to  Blaw-Knox  Co.,   Pittsburgh,   Penn. 
A  detailed  description  of  18  miles  of  sewer  construction. 
AN    INTRODUCTION    TO   THE    STUDY    OF   LANDSCAPE    DE- 
SIGN— Henry  Vincent  Hubbard,  Assistant  Professor  of  Land- 
scape Architecture,   Harvard   University.      Theodora   Kim'^all. 
Librarian,    School    of   Landscape   Architecture,    Har\'ard   U  ii- 
versitv.     New   York:    The  Macmillan  Co       Cloth;    9x12   in.; 
pp.  406  ;  illustrated.     $6. 
IRON   AND    STEEL:    Census   of   Manufactures.    1914:    Including 
the   Blast-Fumace,    Steel-Works   and    RoUing-Mill,  Wire,   and 
Tinplate     and     Ternep'ate     Industries — Prepared     under     the 
supervision  of  W.  M.  Steuart,  Chief  Statistician  for  Manufac- 
tures.   Washington,    D.    C. :    Bureau    of   the    Census.      Paper : 
9x12   in.  ;   pp.    68. 
METER  RATES  FOR  WATER-WORKS — By  Allen  Hazen,  S.  D., 
M.    Am.    Soc.    C.    E.      New    York:    John    Wiley   &    Sons,    Inc 
London:    Chapman  &   Hali,   Ltd.      Cloth;    6x9    in.;    pp.    217; 
illustrated.      $2.25. 
THE    NATURAL    STYLE    IN    LANDSCAPE    GARDENING — By 
Frank    A.    Waugh.      Boston:    Richard    G.    Badger.      Toronto: 
The   Copp   Clark   Co.,   Ltd.      Cloth ;    6x9    in.  ;    pp.    145  ;   illus- 
trated.     $2.50  net. 
OUTDOOR   THEATERS:    The   Design,    Construction    and   Use   of 
Open-Air  Auditoriums — By  Frank  A.  Waugh.     Boston :   Rich- 
ard G.  Badger.     Toronto:   The  Copp  Clark  Co.,  Ltd.     Cloth; 
6x9   in.;  pp.    145;   illustrated.      $2.50   net. 
SNOW    REMOVAL    IN    THE    CITY    OF    ROCHESTER,    N.    Y.— 
Report  to  Mayor  by  Rochester  Bureau  of  Municipal  Research, 
Inc.      Paper  ;   6x9   in.  ;  pp.   44. 
THE  STRENGTH  OF  STRUCTURAL  ELEMENTS:   A  Textbook 
for     Students,     Engineers     and     Architects — By     Ernest     H. 
Sprague,  A.  M.   Inst.  C.  E.     With  Examples.     London:    Scott. 
Greenwood  &  Son.     [New  York;  D.  Van  Nostrand  Co.]    Cloth; 
4x7  in.;  pp.  196;  117  illustrations.     4  shillings  net.     Ameri- 
can price,   $1.75  net. 
A  pocket-size  book  suitable  for  elementary  instruction  of  engi- 
neering students.  Riveted  joints,  roof-trusses,  beams,  plate-girders 
and  columns  are  covered  in  the  main  part  of  the  book,  followed  by 
chapters    on    the    three-movement    theorem    and    oblique    flexure. 
The  treatment  followsi  foreign  practice.     Theory  being  considered 
to  the  exclusion   of   experimental   knowledge,    the   section  on   col- 
umns   does    little    more    than    tell    how    to    use    formulas    of    the 
Rankine  and  straight-line  types  in  design. 

UNION  SCALE  OF  WAGES  AND  HOURS  OP  LABOR.  MAY  15. 
1916 — ^Washington,  D.  C. :  Bureau  of  Labor  Statistics.  Paper; 
6x9  in.  ;  pp.  291. 
UNITED  STATES  GEOLOGICAL  SURVEY:  Annual  Report 
1916-1917 — Washington,  D.  C. :  The  Survey.  Paper;  6x9 
in.  ;  pp.  176  ;  folding  maps. 
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Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Should  Engineering  Students  Be  Drafted? 

Sir — I  have  read,  in  your  issue  of  Dec.  27,  1917,  p. 
1211,  the  letter  of  the  fighting  Maclsaac.  Fortunately 
the  committees  of  the  great  engineering  societies  and 
one  of  the  faculties  of  the  great  engineering  schools,  who 
have  been  considered  in  this  matter,  agree  that  the  best 
interests  of  the  country  w^ill  be  conserved  if  we  are 
allowed  to  continue  to  produce  an  article  valuable  in  the 
proper  conduct  of  the  war  both  from  a  military  and  a 
civil  point  of  view.  Any  one  receiving  as  many  letters 
as  I  from  the  various  government  war  departments,  as 
well  as  from  civil  organizations,  asking  for  young  engi- 
neers who  cannot  possibly  be  supplied,  would  certainly 
appreciate  their  value  and  understand  what  the  stoppage 
of  production  would  mean  in  coming  years. 

I  would  have  less  confidence  in  the  result  of  our  efforts 
in  the  war  if,  as  Mr.  Maclsaac  says,  those  students  who 
have  not  volunteered  "would  be  useless  if  drafted,"  since 
this  would  equally  apply  to  all  others  who  are  to  be 
drafted  to  form  our  great  army. 

Palmer  C.  Ricketts, 
President,  Rensselaer  Polytechnic  Institute. 

Troy,  N.  Y. 


Rapid  Topographic  Surveys 

Sir — I  have  read  with  interest  the  various  items  ap- 
pearing in  Engineering  News-Record  with  reference  to 
topographic  surveying  and  mapping  that  has  been  ac- 
complished with  a  small  outlay.  The  following  will 
possibly  be  of  interest  to  the  "speed  fiends."  In  1916 
this  office  made  a  topographic  survey  of  this  city  and 
surrounding  territory,  embracing  in  all  an  area  of  6200 
acres.  Careful  control,  adjusted  by  stellar  observations, 
and  adjusted  level  circuits  were  carried  over  the  entire 
area,  and  the  topographic  features  were  mapped  in  the 
field  with  plane  table.  The  contour  interval  of  the  field 
sheets  was  one  foot.  Each  field  sheet  as  completed  was 
traced  with  5-ft.  contours,  and  a  number  of  individual 
elevations  were  shown. 

The  entire  work,  including  field  and  office  work,  key 
map,  etc.,  cost  the  sum  of  $578.60,  or  an  average  cost 
of  9.3c.  per  acre. 

The  work  was  performed  by  the  writer,  assisted  by 
W.  F.  Hicks,  assistant  topographer,  U.  S.  Geological 
Survey,  and  two  laborers.  A.  D.  Duck, 

Greenville,  Texas.  City  Engineer. 


Remedy  for  Alleged  Confusion  Due  to 
Use  of  the  Term  "Mass" 

Sir-^Textbooks,  tables  and  government  documents 
tell  us  that  it  is  more  precise  to  speak  of  the  "mass" 
of  a  pound  than  of  the  "weight"  of  a  pound.  Hence 
pounds,  grams,  kilograms,  are  well-recognized  units 
of  mass;  in  fact,  in  some  textbooks  they  are  given  as 


the  only  units  of  mass  used  in  engineering  practice. 
Yet  when  we  use  formulas  such  as  ^mv'  for  the  energy 
in  a  moving  body  we  are  told  that,  notwith.standing  the 
fact  that  pounds,  grams  and  kilograms  are  true  units 
of  mass,  and  that  a  pound  of  mass  weighs  a  pound,  etc., 
we  cannot  substitute  for  the  w  its  value  in  those  units, 
but  must  instead  insert  w/g,  the  weight  (therefore  also 
the  ma.ss  in  these  units)  divided  by  gravity.  This 
naturally  confuses  the  student  or  the  engineer  who  likes 
to  understand  what  he  is  doing  and  why,  especially  as 
he  was  given  to  understand  that  a  pound  of  mass  weighs 
a  pound,  from  which  he  naturally  understands  that  fbar- 
ring  the  variation  of  gravity)  the  number  of  pounds  of 
mass  equals  the  number  of  pounds  of  weight. 

To  add  still  further  to  the  confusion  we  are  informed 
in  well-known  textbooks  that  this  quantity  w/g  "has  no 
unit,"  that  it  is  not  a  physical  quantity  at  all  but  merely 
a  "ratio"  or  numeral  (which  is  incorrect),  hence  not  a 
mass  at  all,  even  though  the  formula  calls  for  the  mass. 
Also  that  "the  number  of  units  of  mass  in  a  body  = 
w/g  =  constant,"  yet  this  "constant"  is  different  in 
each  problem.  Also  that  when  2  lb.,  therefore  a  mass 
of  2  lb.,  drops  3  ft.  it  represents  6  ft.-lb.  of  energy,  in 
which  very  common  case  the  number  of  pounds  must 
not  be  divided  by  g  to  give  the  correct  result. 

In  attempting  to  clear  up  this  confusion  it  has  been 
proposed  to  create  a  lot  of  new  units,  such  as  slug,  gee- 
pound,  engineer's  unit  of  mass,  metric  slug,  gryne,  matt, 
metrog,  etc.,  making  the  confusion  still  worse,  with  the 
result  that  the  student  and  the  careful  engineer  hesitate 
to  use  that  useful  quantity  "mass"  in  their  calculations. 

All  this  confusion  and  all  these  confusing  new  units 
are  quite  unnecessary  and  could  be  entirely  avoided  if 
textbook  writers  would  always  state  not  only  what  units 
the  letters  in  a  formula  stand  for,  but  also  in  what  units 
the  resulting  answer  will  be.  In  the  common  formula 
imv^  it  is  quite  proper  to  substitute  the  mass  in  pounds 
as  one  naturally  would  do,  and  the  answer  will  be  quite 
correct,  but  the  answer  will  necessarily  be  in  terms  of 
the  less  familiar  though  well-established  unit  "foot- 
poundals,"  which  may  then  be  readily  reduced  to  the 
more  usual  unit  "foot-pounds"  by  dividing  by  flf  ^ 
32.172.  Hence  by  simply  shifting  the  division  by  g  from 
one  side  to  the  other,  confusion  is  cleared  up,  because 
the  regular  mass  units,  pounds,  grams  and  kilograms, 
can  then  be  used,  and  everv  student  understands  that  if 
his  final  result  is  not  in  terms  of  the  units  he  wants, 
he  has  to  multiply  or  divide  it  by  a  conversion  factor, 
which  in  this  case  is  g.  All  these  many  proposed  and 
confusing  units  of  mass  and  pages  of  explanations  (in- 
cluding some  quite  incorrect  statements)  are  therefore 
entirely  unnecessary,  and  the  student  need  not  hesitate 
to  use  the  ordinary,  well-known  units  of  mass,  pounds, 
grams  and  kilograms,  for  the  m  in  these  formulas. 

The  original  cause  of  the  confusion  is  that  these  units 
are  sometimes  (and  quite  properly)  used  to  represent 
masses  and  sometimes  forces.  In  the  well-known  unit  of 
energy,  foot-pounds,  the  pounds  represent  pounds  of 
force,  the  derivational  formula  being  force  X  dis- 
tance =  energy.  But  in  the  formulas  like  ^mv'  the 
pounds  represent  pounds  of  mass,  the  derivational  for- 
mula being  mass  X  velocity'  =  energy,  and,  as  the  force 
which  acting  on  a  pound  of  mass  for  one  second  and 
giving  it  a  velocity  of  one  foot  per  second  is  a  poundal 
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(which  is  a  pound  of  force  divided  by  c;),  the  energy 
must  necessarily  be  in  foot-poundals. 

In  its  simplest  form  (though  then  lacking  the 
derivational  features)  this  useful  formula  can  best  be 
stated : 

V2V'  X  0.0005099  =  gram-centimeters,  when  m  is  in 
grams  (of  weight  or  mass)  and  v  is  in  centimeters  per 
second. 

mv'  X  0.01554  =  foot-pounds,  when  m  is  in  pounds 
(of  weight  or  mass)  and  v  is  in  feet  per  second. 

7nv'  X  0.05099  =  kilogram-meters,  when  m  is  in  kilo- 
grams (of  weight  or  mass)  and  v  is  in  meters  per 
second. 

These  of  course  are  based  on  the  standard  value  for 
gravity;  in  the  very  rare  cases  in  which  the  variation 
of  gravity  must  be  considered,  the  less  simple  formulas 
must  be  used. 

It  may  be  added  here  than  when  the  masses  are  ex- 
pressed in  kilograms  and  the  velocities  in  meters  per 
second,  in  this  formula  hnv\  the  numerical  results  will 
be  the  energy  in  joules,  volt-coulombs,  or  watt-seconds, 
which  is  an  interesting  illustration  of  the  simple  unity- 
relation  which  exists  between  the  mechanical  metric  and 
these  so-called  electric  units  (which  are  in  fact  mechani- 
cal also).  Carl  Hering. 

Philadelphia. 


Coordination  of  Engineering  Work 
in  New  York  City 

Sir — Referring  to  the  timely  editorial  on  "Uncoor- 
dinated State  Engineering  Sets  a  Problem,"  in  your 
issue  of  Dec.  27,  let  me  give  a  couple  of  incidents  where 
coordination  has  been  very  effective. 

Consolidation  of  the  city  of  New  York  in  1898  brought 
in  a  heterogeneous  lot  of  engineers,  but  with  few 
exceptions  little  real  combining  followed.  In  1902, 
however,  the  President  of  Richmond  Borough  gave  to 
the  Commissioner  of  Public  Works  practically  a  free 
hand  for  rearrangement.  One  central  engineering 
bureau  was  established  covering  work  of  investigation, 
design,  construction,  and  some  maintenance,  for  sew- 
ers, highways,  public  buildings,  topographical  survey, 
retaining  walls,  bridges,  refuse-disposal  plants,  street 
cleaning,  street-railroad  supervision,  grade-crossing 
elimination,  subsurface  structure  mapping,  etc.  A 
centralized  filing  bureau  was  established  for  all  maps, 
plans  and  data.  Two  main  divisions  were  organized, 
entitled  "topographic"  and  "construction."  Specialists 
were  put  in  charge  of  each  phase  of  work,  but  were 
assignable  as  needed  to  other  work  than  their  own,  upon 
request  from  any  bureau  head,  for  special  service.  All 
the  work  came  under  the  final  "say"  of  the  Engineer- 
Commissioner. 

The  method  turned  out  well  as  concerns  the  work  of 
the  corps  of  about  250  engineers,  and  tended  also  to  be 
helpful  to  the  men  themselves,  at  least  the  brighter 
ones,  in  giving  them  a  varied  range  of  experience  rather 
than  holding  them  to  a  single  line  of  work  for  all  time. 

In  1910  there  were  orgr,nized  two  informal  boards 
covering  the  city  as  a  whole.  One,  composed  of  the 
chief  engineer  of  the  Board  of  Estimate  and  Apportion- 
ment and  the  consulting  engineer  of  each  of  the  five 
boroughs,   met  on  the  afternoons   following   Board   of 


Estimate  meetings,  and  discussed  countless  matters  per- 
taining to  engineering  work  of  importance  to  the  whole 
city:  unifying  specifications,  plans,  ordinances,  forms  of 
procedure,  etc.,  and  investigating  many  matters  referred 
by  the  Board  of  Estimate.  If  something  was  to  come 
up  involving  bridges,  the  chief  engineer  of  that  depart- 
ment was  invited  in,  and  so  with  other  departments,  as 
water,  docks,  etc.  This  consulting  body  had  no  final 
authority,  but  its  suggestions  carried  weight  and  pro- 
duced some  very  valuable  results. 

The  second  board,  called  the  New  York  Sewer  Plan 
Commission,  had  the  same  personnel  as  the  first,  but 
dealt  specifically  with  sewer  questions.  It  worked  more 
directly  through  the  borough  president's  sewer  bureaus, 
and  its  function  was  to  look  to  scientific  testing, 
standards  of  design  and  harbor  purification. 

Only  three  states  exceed  New  York  City's  population, 
and  none  have  more  intensive  development,  so  that  the 
methods  carried  out  thus  successfully  here  might  well 
work  out  to  advantage  elsewhere.  Coordinated  direction 
and  centralized  final  authority,  with  decentralized  work 
carrying  definite  responsibility,  is  the  key  to  public 
works  success.  Louis  L.  Tribus. 

New  York. 


The  Engineer's  Interest  in  Foreign  Trade 

Sir — In  your  issue  of  Oct.  25,  1917,  there  appeared 
an  editorial  entitled  "The  Engineer's  Interest  in  Foreign 
Trade."  There  were  two  very  serious  errors  in  regard 
to  that  editorial.  In  the  first  place  the  editorial  should 
have  been  printed  throughout  in  the  same  type  used 
in  the  heading,  and  in  the  second  place  you  should  have 
placed  the  article  on  the  front  cover  of  your  journal. 
Otherwise  you  are  to  be  congratulated. 

Perhaps,  in  view  of  the  fact  that  we  are  at  war  and 
have  a  serious  work  on  hand,  your  readers  may  think 
that  the  writer  is  laying  needless  stress  on  our  foreign 
trade  interests  at  this  moment.  Therefore  he  wishes 
to  say  that  in  making  the  foregoing  remarks  he  is  fully 
cognizant  that  we  are  at  war.  We  must  and  will  win 
the  war,  but  because  we  are  going  to  be  the  deciding 
factor  in  this  struggle,  the  end  will  find  the  position 
of  the  United  States  one  of  prominence  in  the  world; 
and  if  we  cannot,  when  peace  is  declared,  live  up  to  the 
reputation  we  are  gaining  now,  much  of  our  efforts  and 
energy  will  have  been  wasted.  Heretofore  American 
capital  has  been  content  to  play  the  part  of  the  cat, 
chasing  its  tail  within  the  territory  of  the  United 
States,  and,  because  we  never  really  did  anything 
abroad,  our  reputation  for  ability  to  develop  and  finance 
world  affairs  was  not  what  many  Americans  supposed 
it  was.  The  time  has  come  now  when  both  our  Govern- 
ment and  our  people  must  widen  their  horizon  of  vision 
and  it  is  to  be  hoped  that  you  will  follow  up  your  edi- 
torial with  more  of  like  trend. 

As  the  writer  has  said  before  in  your  columns,  the 
American  public  is  entirely  too  apathetic  toward  the 
amount  of  development  which  must  be  carried  out  in  va- 
rious parts  of  the  world,  and  the  people  of  Europe 
are  much  more  wide  awake  in  this  respect. 

American  engineers  who  have  practiced  their  pro- 
fessions abroad  should  lend  their  help  toward  inform- 
ing the  public  of  the  true  state  of  affairs,  because 
engineers  are  preeminently  in  a  position  to  speak  with 
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authority  on  conditions  existing  in  countries  where 
there  is  an  opportunity  and  need  for  development.  In 
comparison  with  other  classes  of  people  they  are  in  a 
very  advantageous  position  to  gather  facts,  because 
their  work  brings  them  into  close  contact  with  actual 
conditions  for  extended  periods,  which  advantage  is 
hardly  enjoyed  by  the  mere  tourist  or  business  man. 

Even  Government  employees  do  not  get  as  close  to 
things  as  may  be  supposed.  As  an  example,  the  writer 
has  before  him  a  clipping  from  an  American  official 
report  concerning  a  certain  contract  for  a  public  utility, 
with  the  request  that  he  investigate  this  matter.  It 
happens  that  the  contracts  were  closed  and  the  work 
initiated  over  fifteen  months  ago. 

The  last  paragraph  of  your  editorial  is  especially 
worthy  of  note;  it  is  in  these  points  that  we  are  as  a 
whole  very  much  lacking. 

The  importance  of  the  use  of  the  metric  system  in 
engineering  work  abroad  cannot  be  overestimated,  and 
yet  only  a  few  months  ago  the  writer  was  astounded 
to  note  in  an  American  magazine  of  high  standing 
an  article  entitled,  "The  Metric  System  Myth."  The 
magazine  purported  to  have  extracted  the  article  from 
the  American  Machinist,  and  stated  that  the  editor 
of  the  latter  journal  had  declared  that  the  metric  system 
was  not  in  general  use  in  France. 

Perhaps  the  authority  given  for  the  article  was 
wrong,  but  the  metric  system  is  in  use  in  France,  very 
much  so,  and  also  in  practically  every  other  country  in 
the  world  except  the  British  Empire  and  the  United 
States,  and  even  Great  Britain  is  now  using  the  metric 
system  in  foreign  trade.  Even  British  and  American 
standards  are  in  many  cases  identical  in  name  only. 

If  the  American  manufacturer  or  contractor  wishes 
to  go  abroad,  the  sooner  he  adopts  the  metric  system 
the  better,  and  there  are  no  unsurmountable  obstacles 
in  the  way.  Certainly  it  is  as  easy  to  state  weights  in 
kilograms,  volumes  in  liters  or  cubic  meters,  and  meas- 
urements in  meters,  centimeters  and  millimeters  as  it  is 
to  state  them  in  the  English  system ;  and  when  we  talk 
in  the  metric  system  we  are  talking  in  a  fairly  universal 
language.  It  is  well  understood  that  dimensions  of 
parts  of  existing  standards  of  fine  machinery  can  some- 
times not  be  stated  conveniently  in  millimeters,  but  the 
measurements  of  such  parts  are  hardly  of  importance 
except  to  the  manufacturers,  and  in  the  shops  they  are 
usually  gaged  and  not  measured.  But  when  we  talk 
of  the  dimensions  of  bridges,  buildings,  railways,  land, 
semi-finished  material  and  the  commodities  of  trade  and 
engineering  in  general  in  units  that  no  one  but  ourselves 
use,  we  are  hurting  ourselves. 

Sometimes  American  manufacturers  do  prepare  cata- 
logs in  the  metric  system,  but  when  they  have  to  state, 
say,  wire  diameters  or  sheet-metal  thicknesses,  they  still 
use  arbitrary  gages,  and  sometimes  do  not  even  state 
what  gage  they  are  using.  As  there  are  about  seven- 
teen systems  in  use,  how  is  a  foreigner  not  trained  in 
American  shops  and  offices  to  know  what  is  meant?  Mill- 
imeters are  universal.  If  any  one  doubts  the  utility  o"^ 
the  metric  system  let  him  give  it  a  fair  trial  in  his 
calculations  for  a  few  days.  At  first  a  little  difficulty 
will  be  experienced  in  forming  mental  conceptions  of 
the  quantities,  but  engineers  and  constructors  work 
by  scientific  calculations,  and  not  by  rule  of  thumb. 


All  units  in  electrical  engineering  are  based  on  the 
c.  g.  s.  system,  and  there  is  no  reason  why  mechanical 
and  civil  engineers  cannot  speak  and  calculate  in  the 
same  terms. 

Even  that  monetary  monstrosity — the  English  system 
of  coinage — could  easily  be  transformed  into  a  decimal 
system  by  calling  a  half  sovereign  the  unit,  whereby  we 
would  get  ten  .shillings  to  the  unit.  Ten  pence  could  be 
equal  to  one  shilling,  and  the  only  change  in  coinage 
would  be  marking  a  sixpence  as  five  pence.  For  a  short 
period  sellers  would  probably  be  given  slightly  greater 
values  for  .jales  under  a  shilling,  but  this  might  be  of 
some  advantage  to  the  people  who  need  it  most. 

When  it  comes  to  figuring  foreign  exchange,  no  matter 
what  system  of  coinage  a  particular  country  has,  all 
sorts  of  erratic  ratios  will  occur  between  the  standard 
units  of  different  countries,  and  such  ratios  wall  be 
constantly  varying — a  point  that  Americans  must  grasp. 
Persons  not  accustomed  to  the  phenomena  of  interna- 
tional exchange  are  surprised  when  told  that  a  dollar 
has  not  a  fixed  value  in  terms  of  the  money  of  other 
countries,  but  this  is  quite  true,  and  a  realization  of 
this  fact  is  very  necessary  to  an  engineer  interested 
in  foreign  work,  especially  if  he  has  to  deal  in  matters 
regarding  finance. 

Suppose,  for  example,  he  is  operating  a  public-service 
concern  in  a  South  American  country  where  his  receipts 
and  local  disbursements  are  in  the  units  of  the  country 
where  he  is  operating.  If  he  works  out  his  reports  in 
the  units  of  another  country  he  is  likely  to  get  all  manner 
of  surprising  results  and  comparisons  for  consecutive 
financial  periods.  Therefore  he  has  to  know  the  mean- 
ing of  exchange  and  be  able  to  take  into  account  its 
effects  on  his  operations. 

There  are  all  sorts  of  other  matters  of  importance 
that  an  engineer  must  grasp  if  working  abroad,  and  your 
editorial  broadly  indicated  this  when  it  spoke  of  the 
"systematic  education  of  a  good  portion  of  the  rising 
business  generation  in  the  numerous  new  subjects  which 
must  be  mastered  for  the  successful  development  of  for- 
eign trade,"  and  the  main  reason  the  writer  has  for  pre- 
senting the  foregoing  is  to  keep  this  subject  alive  and 
provoke  intelligent  questions  and  communications. 

By  all  means  let  us  have  as  much  light  as  possible  on 
this  important  phase  of  our  national  development. 

Rio  de  Janeiro,  Brazil.  Charles  J.  Seibert. 

[The  clash  in  statements  by  Mr.  Seibert  and  the 
American  Machinist  is  more  apparent  than  real.  The 
journal  in  question  stated  that  the  metric  system  is  not 
in  general  use  in  France,  while  Mr.  Seibert  says  it  is 
much  in  use.  Both  seem  to  be  correct.  The  attitude  of 
the  American  Machinist,  its  editor  states,  is  that  while 
there  is  no  objection  whatever  to  volunteer  adoption  by 
manufacturers  of  the  metric  system  the  advantages 
of  the  system  are  not  great  enough  to  warrant  the  ex- 
pense and  confusion  that  its  compulsory  adoption  would 
cause. — Editor.] 

Inch-Foot  Water  Charge  Proposed 

An  annual  charge  of  0.6c.  per  inch  diameter  for  each 
foot  of  water  mains  is  proposed  in  a  schedule  of  rates 
submitted  by  the  Commonwealth  Water  Co.  to  the  New 
Jersey  Public  Utilities  Commission  for  approval.  The 
company  supplies  water  in  Summit,  West  Orange  and 
five  other  communities. 


HINTS  FOR  THE  CONTRACTOR 


DETAILS     WHICH     SAVE     TIME     AND     LABOR     ON     CONSTRUCTION     WORK 


Milwaukee  Contractor  Hauls  Shovel 
About  Town  at  8  Miles  an  Hour 

ARTHUR  MANGER,  excavating  contractor  of  Mil- 
waukee, does  not  believe  in  vi^asting  the  time  re- 
quired for  his  revolving  shovels  to  navigate  the  city 


the  projecting  pile  was  of  sufficient  length  to  give  good 
leverage,  a  li-in.  manila  rope  was  slung  around  the  top 
and  four  men  pulling  on  the  rope  snapped  the  pile  off 
at  the  cut.  Where  the  projecting  portion  was  short,  the 
same  result  was  accomplished  by  a  direct  pull  from  a 
stationary  engine  and  a  S-in.  steel  cable  attached  to  the 


MOTOR  TRUCK  HAULS  18-TON  REVOLVING  SHOVEL  THROUGH  CITY  STREETS  FOR 

FIVE  MILES  AT  GOOD  SPEED 


streets  from  job  to  job  unaided.  At  least,  the  f-yd. 
shovel  shown  in  the  photograph,  which  weighs  about  18 
tons,  did  not  travel  in  that  way.  The  shovel  is  shown 
in  tow  of  a  Walter  tractor  on  a  5-mile  trip  which  it  re- 
cently made  at  the  rate  of  eight  miles  an  hour.  On  this 
journey  it  was  hauled  up  a  3J%  grade  without  diffi- 
culty. 

Men  and  Hoist  Pull  Off  Concrete  Pile  Tops 
After  Reinforcing  Is  Cut 

SOME  precast  concrete  piles  in  one  of  the  navy  yards 
were  driven  to  refusal  while  their  tops  were  still 
above  proper  grade.  The  method  of  cutting  them  off  is 
described  by  Civil  Engineer  Kirby  Smith,  of  the  United 
States  Navy,  in  Bulletin  28  of  the  Public  Works  of  the 
Navy.  The  piles  were  18  in.  square  at  cutoff,  rein- 
forced with  eight  l-in.  square  rods  tied  together  with 
i-in.  wire  hoops  2  in.  c.  to  c.  for  a  distance  of  3  ft.  from 
each  end  and  8  in.  c.  to  c.  between  these  limits.  They 
were  driven  3  to  20  ft.  above  the  required  elevation,  the 
difference  being  due  to  a  varying  stratum  of  rock.  Out- 
side the  reinforcing  rods  there  was  a  protective  concrete 
covering  of  2  to  2i  in.  This  was  chipped  off  at  the  re- 
quired level  with  a  cold  chisel  and  a  sledge,  leaving  the 
rods  exposed.  An  air  drill  was  tried,  but  the  chisel- 
and-sledge  method  was  found  to  be  easier.  Then  the 
rods  were  cut  with  an  acetylene  torch.  This  left  the 
concrete  core,  which  had  a  low  tensile  strength.  Where 
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top  of  the  pile.  Two  men  were  employed  in  cutting  out 
the  concrete,  and  four  men  to  snap  off  the  piles.  The 
average  time  for  each  pile  was  one  hour,  and  the  total 
cost  per  pile  averaged  60  cents. 


Mixture  of  Asbestos  and  Cylinder  Oil 
Useful  in  Babbitting 

By  Louis  A.  M.  Bushnell 

Oak  Ridg-e,   N.   J. 

THE  writer  has  found  that  where  there  is  much  bab- 
bitting to  do  fire  clay  can  be  replaced  conveniently 
by  a  mixture  of  asbestos  and  cylinder  oil.  The  asbestos 
and  oil  should  be  mixed  to  a  plastic  state,  and  can  be 
used  a  good  many  times. 


Wreck  Brick  Building  in  One  Day  with 
Dynamite  and  Save  the  Brick 

By  Harry  Gough 

St.  Mai-y's  County,  Maryland 

Twelve  dollars,  in  addition  to  labor,  covered  the  entire 
cost  of  wrecking  a  three-story  30  x  40-ft.  brick  build- 
ing, the  interior  of  which  had  been  destroyed  by  fire. 
Two  men  did  the  entire  job  in  one  day.  The  walls  were 
2  ft.  thick  except  at  the  corners,  where  they  joined  two 
brick  chimneys.    There  the  thickness  increased  to  5  feet. 

It  was  desired  to  salvage  the  brick,  yet  scarcity  of 
labor  made  wrecking  by  hand  prohibitive.     The  writer 
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had  holes  6  to  8  in.  in  diameter  picked  half  way  through 
the  base  of  the  walls  at  intervals  of  6  ft.  They  were 
then  loaded  with  three  sticks  H  lb.  of  30%  dynamite 
in  each  hole  along  the  walls,  and  five  sticks  at  the  chim- 
neys. One  wall  was  shot  at  a  time,  using  a  battery. 
Most  of  the  bricks,  except  those  close  to  the  blast  holes, 
were  unbroken  and  fit  for  further  use  after  they  had 
been  cleaned. 

It  took  55  lb.  of  dynamite  and  35  caps  to  clean  up  the 
entire  job. 

Place  Floor  of  Tunnel  First,  Use  Sliding 
Form  for  Walls  and  Roof 

By  Frank  A.  Baxter 

Concrete  Construction   Co.,  Cincinnati,   Ohio 

SLIDING  forms  were  found  to  effect  a  great  saving  in 
time  and  labor  in  the  recent  construction  of  a  con- 
crete tunnel  for  the  Eastman  Kodak  Co.  The  tunnel, 
connecting  the  power  house  and  a  new  building,  is  810 

Boards  placed  so  that  by  remov/ngi  Scat?,  the 
Top  and  Sides  can  be  pul lea  Free, 


ConstructioA 
Joint 

FOOTINGS  AND  FLOOR  PLACED  FIRST,   PARTLY   COL- 
LAPSED FORMS   SLID  ON  GREASED  JOINTS 

ft.  long  and  will  be  used  to  carry  steam  pipes  and  elec- 
tric conduits. 

The  specifications  called  for  a  footing  31  in.  wide 
under  each  wall,  a  7-in.  floor  slab  and  a  3-in.  earth 
cushion  between  the  floor  slab  and  the  top  of  the  foot- 
ings. In  order  to  get  a  firm  base  on  which  to  slide  the 
forms,  and  also  to  avoid  mud  and  water,  it  was  desirable 
to  pour  the  floor  slabs  before  the  side  walls.  The  foot- 
ings and  5  in.  of  the  walls  were  therefore  concreted 
first.  The  3-in.  cushion  was  then  placed  and  the  floor 
slab  poured.  The  sliding  fomxS,  shown  in  the  drawing, 
were  then  set  in  place,  the  walls  and  roof  slab  being 
poured  together. 

The  inside  forms  were  built  in  three  16-ft.  sections 
and  were  set  on  a  2  x  10-in.  dressed  plank  runner  well 
greased  on  top.  On  this  plank  the  side  panels  bore 
directly.  They  were  made  up  above  ground,  and  con- 
sisted of  a  dressed  4x4-in.  sill,  2x4-in.  battens  on 
2-ft.  £enters,  and  i-in.  sheathing. 

The  roof  slab  was  supported  on  2  x  10-in.  joists  on 
2-ft.  centers,  which  rested  on  continuous  2  x  6-in.  joist- 


bearers  nailed  to  the  side  forms.  Between  each  joist 
and  the  2  x  6-in.  bearer  a  4-in.  block  wa.s  placed  which 
could  easily  be  knfx:ked  out,  permitting  the  roof  panels 
to  drop  4  in.  The  joist  and  roof  panels  were  made  8  in. 
.shorter  than  the  width  of  the  tunnel,  which  permitted 
the  side  forms  to  be  drawn  in  4  in.  on  each  side,  and 
gave  clearance  enough  for  the  forms  to  be  slid  along 
to  their  next  position.  The  top  comers  were  filled  in 
with  loose  boards  held  in  place  by  I-in.  .scabs  as  shown 
on  the  drawing.  These  boards  remained  .sticking  to  the 
concrete  when  the  sides  and  roof  were  collapsed. 

The  wall  forms  could  be  pulled  in  by  means  of  two 
4  X  4-in.  rangers  bolted  to  each  side.  It  was  planned 
to  use  carpenter's  bench  clamps  to  draw  in  the  sides, 
but  these  were  not  .strong  enough.  A  rope  loop  slipped 
around  the  4  x  4's  and  twisted  witn  a  bar  was  very 
effective.  The  collapsed  forms  were  moved  forward  by 
six  men  with  a  double  tackle.  Three  16-ft.  sections, 
making  48  lin.ft.  of  tunnel,  were  placed  and  concreted 
at  a  time.  The  three  sections  could  be  collapsed,  moved 
forward  and  reerected  within  two  days  by  six  car- 
penters. 

The  exterior  wall  forms  were  built  and  placed  with 
panels  20  in.  wide,  tacked  to  2  x  4-in.  battens  2  ft.  apart, 
and  wired  every  20  in.  The  tunnel  was  designed  by 
the  Eastman  Kodak  Co.  and  built  by  the  Ferro-Concrete 
Construction  Co.  The  forms  were  designed  and  built 
by  Stacey  Campbell,  superintendent  of  the  work,  0.  E. 
Brown,  carpenter  foreman  and  the  writer,  form  de- 
signer for  the  contractors. 
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Repair  Pin  of  Steam  Shovel  Engine 
with  Half  of  Pipe  Union 

By  Louis  A.  M.  Bushnell 

Oak  Ridge,  N.  J. 

THE  pin  which  holds  the  link  motion  of  the  valve 
stem  blade  on  a  Marion  Model  31  steam  shovel,  en- 
gaged on  dam  construction  for  the  City  of  Newark,  near 
Oak  Ridge,  N.  J.,  was  recently  replaced,  after  it  had 
broken,  with  a  pin  made 
of  a  1-in.  bolt  and  half 
of  a  pipe  union. 

When  the  part  broke, 
there  was  no  spare  pin 
to  replace  it  on  the  job, 
and  no  machine  shop 
was  near.  Ten  days 
would  have  to  elapse  be- 
fore a  new  pin  could 
come  from  Ohio,  and  it 
was  very  important  to 
keep  the  steam  shovel 
running.  The  writer 
took  a  1-in.  bolt  and 
drew  the  end  down  to  ,i 
in.  diameter,  putting  a 
thread  on  the  small  end. 
Half  of  a  brass  union  was  then  filed  to  fit  on,  as  shown 
in  the  sketch. 

The  steam  shovel  was  running  wdthin  an  hour  after 
the  original  pin  broke,  and  the  substitute  pin  gave  good 
service  for  three  weeks. 


Pin     which      Broke 
Hair  or  a  I" 


Method 


of     Repair 


ONE-INCH     BOLT 
FITTING     MAKE 
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NEW 
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CURRENT     EVENTS     IN     THE    CIVIL      ENGINEERING     AND    CONTRACTING    FIELDS 


Government  To  Build  Barges 
for  Mississippi 

Shipping    Board    Has    Allotted    Three 

Millions  To  Be  Spent  by  Chief 

of  Engineers 

After  some  months  of  indecision  the 
United  States  Shipping  Board  has 
finally  allotted  $3,360,000  for  the  con- 
struction of  four  towboats  and  24 
barges  to  be  used  in  freight  can-iage  on 
the  Mississippi  River.  The  operating 
program  of  the  fleet  has  not  been  an- 
nounced, but  the  board  has  turned  the 
work  of  construction  over  to  the  chief 
of  engineers  of  the  army.  It  is  pro- 
posed to  ask  bids  for  building  the  ves- 
sels in  the  customary  manner.  Plans 
and  specifications  are  being  made  in 
the  St.  Louis  office  of  the  Engineer 
Department. 

While  full  details  of  the  boats  can- 
not now  be  given,  it  can  be  said  that 
the  barges  are  about  300  ft.  long  and 
48  ft.  wide,  and  that  they  will  carry 
750  tons  on  a  4-ft.  draft,  and  corre- 
spondingly greater  amounts  as  greater 
depth  of  channel  becomes  available. 
Thus  on  a  6-ft.  draft  the  barges  will 
carry  about  1800  tons  and  on  8  ft.  about 
2600  tons  each.  It  is  expected  that  each 
towing  unit  will  consist  of  a  towboat 
and  three  barges.  The  towboats  will 
be  of  unusual  power  for  the  upper  Mis- 
sissippi, developing  1500  hp.  on  SVz-it. 
draft  and  2000  hp.  on  4-ft.  draft,  the 
difference  in  draft  being  controlled  by 
the  amount  of  coal  carried.  These  boats 
will  be  of  stern-wheel  type  and  will  in- 
corporate all  of  the  most  approved  de- 
tails in  boilers  and  machinery. 


Date  of  Foreign  Trade  Convention 
Is  Changed 

The  Executive  Committee  of  the  Na- 
tional Foreign  Trade  Council  announces 
that  "owing  to  the  railroad  congestion 
and  the  desire  of  the  Council  to  coop- 
erate with  the  Government  in  the  relief 
of  the  situation  due  to  the  war,"  the 
dates  of  the  Fifth  National  Foreign 
Trade  Convention  to  be  neld  at  Cincin- 
nati, Ohio,  have  been  changed  from 
Feb.  7-9  to  Apr.  18-20. 

No  change  in  plan  and  scope  is  con- 
templated. The  three  days  of  the  con- 
vention will  be  devoted  to  the  obliga- 
tion laid  upon  the  foreign  trade  enter- 
prise of  the  United  States  to  help  in 
winning  the  war,  as  well  as  to  discus- 
sion of  the  war-winning  value  of  for- 
eign trade  in  sustaining  credit  through 
the  maintenance  of  the  gold  reserve, 
and  in  insuring  supplies  of  necessary 
raw  materials  for  war  use.  Considera- 
tion will  also  be  given  to  the  demands 
and  problems  of  the  renewed  competi- 
tion after  the  war. 
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A.  N.  Talbot  Elected  President 
of  American  Society 

Prof.  Arthur  N.  Talbot,  of  the  Uni- 
versity of  Illinois,  has  been  elected 
president  of  the  American  Society  of 
Civil  Engineers  for  the  coming  year. 

Professor  Talbot  was  born  in  Illinois 
Oct.  21,  1857.  He  was  gi'aduated  from 
the  civil  engineering  course  of  the  Uni- 
versity of  Illinois  in  1881.  From  1881 
to  1885  he  was  engaged  in  various  rail- 


ARTHUR    NEWELL    TALBOT 

road  work  in  th>^  West.  In  the  latter 
years  he  returnee'  to  his  alma  mater  to 
become  a  member  of  its  faculty.  In 
1890  he  was  made  professor  of  muni- 
cipal and  sanitary  engineering  and 
given  charge  of  theoretical  and  applied 
mechanics,  and  he  has  held  these  posts 
ever  since.  Although  he  has  thus  re- 
mained 27  years  in  one  place,  his  ac- 
tivities, both  in  the  development  of  en- 
gineering education  at  the  University 
of  Illinois  and  in  his  outside  work,  have 
made  him  a  prominent  feature  in  en- 
gineering investigations. 

Under  Professor  Talbot's  direction 
the  University  of  Illinois  developed 
systematic  laboratory  work  in  strength 
of  materials  as  early  as  1890,  his  ef- 
forts culminating  in  one  of  the  best- 
equipped  material-tesing  laboratories 
in  the  country.  Under  his  direction, 
too,  have  been  made  important  studies 
of  the  properties  of  built-up  iron  and 
steel  members,  brick  and  terra  cotta 
columns,  timber,  paving  brick  and  re- 
inforced concrete. 

The  hydraulic  laboratory  of  the  Uni- 
versity of  Illinois,  also  one  of  the  best 
equipped  of  its  kind  in  the  country,  is 
likewise    in    part    his    work.      He    has 


made  a  wide  range  of  hydraulic  inves- 
tigations. 

He  has  contributed  much  to  the  study 
of  railroad  problems.  His  book  on 
"The  Railway  Transition  Spiral"  is  one 
of  the  classics  on  that  subject.  The 
studies  now  being  made  by  the  joint 
committee  of  the  American  Society  of 
Civil  Engineers  and  the  American 
Railway  Engineering  Association,  of 
which  he  is  chairman,  bid  fair  to  pro- 
duce the  first  authoritative  information 
ever  obtained  on  the  stresses  in  railway 
track. 

In  view  of  the  wide  range  of  inves- 
tigations that  Professor  Talbot  has 
followed,  it  is  not  strange  that  he  has 
held  a  prominent  place  in  technical  so- 
cieties. He  became  a  member  of  the 
American  Society  of  Civil  Engineers  in 
1898,  was  a  director  in  1909-10  and 
vice  president  in  1911.  He  was  presi- 
dent of  the  American  Society  for  Test- 
ing Materials  in  1913-14,  having  pre- 
viously been  vice  president.  He  is  at 
present  a  director  of  the  American 
Railway  Engineering  Association.  He 
has  been  president  of  the  Society  for 
the  Promotion  of  Engineering  Edu- 
cation, vice  president  of  the  National 
Association  of  Cement  Users  and  ex- 
ecutive secretary  and  then  president  of 
the  Illinois  Society  of  Engineers.  In 
addition,  he  is  a  member  of  the  West- 
ern Society  of  Engineers,  the  American 
Water-Works  Association  and  the 
American  Society  of  Municipal  Im- 
provements. He  was  vice  chairman  of 
the  Committee  on  Reinforced  Concrete 
of  the  International  Association  for 
Testing  Materials,  and  was  a  repre- 
sentative of  the  American  Society  of 
Civil  Engineers  of  the  Joint  Commit- 
teee  on  Concrete  and  Reinforced  Con- 
crete. 


Opinions     Conflict     on     Pending 
Water-Power    Legislation 

The  House  of  Representatives  on 
Jan.  11  adopted  a  resolution  creating 
a  special  committee  of  18  which  is  to 
handle  all  water-power  legislation  dur- 
ing the  present  Congress  except  bills 
over  which  the  Committee  on  Foreign 
Affairs  has  jurisdiction. 

To  this  latter  committee  has  been 
referred  a  bill  introduced  on  Jan.  9, 
empowering  the  President  to  take  over 
all  the  water-power  plants  on  the 
American  side  at  Niagara  Falls.  The 
owners  of  the  plants  are  to  receive  a 
"just  and  fair  compensation  for  the 
use  of  their  property,"  to  be  fixed  by 
an  impartial  agency  to  be  named  by  the 
President  upon  the  basis  of  a  reason- 
able profit  in  time  of  peace.  The  Presi- 
dent is  also  authorized  to  import  from 
Canada  the  maximum  horsepower  per- 
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mitted  under  existing  treaties  and  to 
open  negotiations  for  a  new  treaty  pro- 
viding for  increased  diversion  of  water 
on  the  American  side,  "having  due  re- 
gard for  the  preservation  of  the  scenic 
grandeur  of  Niagara  Falls  and  of  the 
rapids."  The  bill  appropriates  $20,- 
000,000  as  a  revolving  fund  to  pay  for 
installations  to  increase  the  power  and 
to  meet  any  deficits  that  may  be  in- 
curred in  the  operation  of  the  plants. 

While  some  opposition  has  been 
voiced  in  the  House  to  the  administra- 
tion bill  providing  for  the  grant  of 
licenses  by  the  Government  for  the  de- 
velopment of  water-power  projects,  the 
prospects  for  its  passage  there  after 
some  amendment  appear  favorable. 

In  the  Senate  the  prospect  is  uncer- 
tain. The  Shields  bill,  which  has  al- 
ready passed  the  Senate,  is  itself  a 
compromise  measure,  and  while  it  is 
understood  that  the  Administration 
will  endeavor  to  bring  the  Senate  to 
the  support  of  its  measure,  the  har- 
monizing of  conflicting  opinions  may 
prove  impossible. 


it 


Sense"  of  American  Society  Meeting  Opposed 
to  Revised  Constitution 

Discussion  Headed  Off  by  Resolution  Calling  for  Letter 
Ballot     Final  Reports  of  Two  Committees  Accepted 


Highway  Board  Submits  Plan 
for  Terminal   Relief 

The  Highways  Transport  Committee 
of  the  Council  of  National  Defense 
presented  to  the  Highway  Traffic  Asso- 
ciation of  New  York  its  plan  for  the 
relief  of  the  terminal  congestion  which 
is  at  present  such  a  tremendous  prob- 
lem in  Manhattan.  The  scheme  as  ex- 
plained by  Roy  D.  Chapin,  chairman  of 
the  committee,  at  a  meeting  held  at 
the  Automobile  Club,  New  York  City, 
Jan.  15,  involves  a  practical  pooling  of 
the  trucking  resources  of  the  city  in 
order  to  effect  what  is  known  as  "store- 
door  deliveries,"  through  which  indi- 
vidual consignees  will  surrender  their 
privilege  of  having  freight  held  in  cars. 

As  outlined  by  Mr.  Chapin,  the  reg- 
ulations, if  adopted,  will  result  in  the 
unloading  of  cars  as  soon  as  possible 
after  their  receipt  at  Manhattan  piers 
or  freight  stations.  This  unloading 
will  be  done  by  railroad  employees  who 
will  pile  the  freight  according  to  de- 
livery zones.  While  a  merchant  may 
use  his  own  trucks  to  carry  freight  to 
the  piers  or  stations,  he  may  not  place 
in  them  goods  intended  for  more  than 
one  station.  As  soon  as  the  truck  is 
unloaded  it  virtually  passes  from  the 
control  of  its  owner,  and  cannot  leave 
the  pier  or  station  until  it  is  fully 
loaded  with  freight.  This  loading  will 
be  so  arranged  that  trucks  will  make 
deliveries  in  only  one  zone,  but  perhaps 
to  several  merchants. 

The  committee  announced  thai  their 
plan  was  submitted  in  the  hope  of 
drawing  the  widest  possible  criticiim. 
As  it  now  stands  it  is  proposed  only  as 
a  remedy  to  be  applied  to  the  Borough 
of  Manhattan,  New  York  City.  How- 
ever, the  committee  pointed  out  that 
"store-door  delivery"  was  at  present 
the  only  plan  under  which  freight  could 
be  shipped  in  Great  Britain,  and  that 
its  operation  has  demonstrated  that  its 
simplicity  and  expedition  had  more 
than  outweighed  the  objections. 


What  was  expected  by  some  to  be  a 
spirited  discussion  of  the  proposed  re- 
vised constitution  of  the  American 
Society  of  Civil  Engineers  was  fore- 
stalled yesterday,  Jan.  16,  at  the  65th 
annual  meeting  of  the  society  by  a 
resolution  referring  the  matter  to  the 
membership  for  letter  ballot.  Nelson 
P.  Lewis,  who  opposed  the  changes,  in- 
troduced the  resolution;  and  embodied 
in  it  was  a  declaration  that  the  "sense 
of  the  meeting"  was  opposed  to  the 
adoption  of  the  revision.  The  resolu- 
tion was  passed  without  discussion. 
Thanks  to  the  quick  disposal  of  this 
matter,  and  the  absence  of  new  busi- 
ness, the  meeting  was  adjourned  in  two 
hours  and  15  minutes,  despite  the 
necessary  injection  into  the  proceed- 
ings of  the  president's  address,  and  the 
half-hour  consumed  in  the  reading  of 
the  printed  reports  of  the  board  of 
direction,  secretary  and  treasurer. 
Two  final  reports,  those  of  the  commit- 
tees on  road  materials  and  on  steel 
columns  and  struts,  were  accepted  with 
little  discussion.  Progress  repoits 
were  received  from  the  four  other  spe- 
cial committees. 

Although  803  members  were  regis- 
tered as  having  indicated  their  inten- 
tion to  be  at  the  meeting,  the  actual 
attendance  was  considerably  less  than 
that  of  last  year.  A  war  service  flag 
displayed  showed  953  members  of  the 
society  in  service,  but  it  was  stated 
that  the  number  is  now  nearly  1000. 

The  first  business  of  the  meeting  was 
the  address  by  the  incoming  president, 
George  H.  Pegram,  extracts  from 
which  appear  on  page  116.  As  stated 
there,  this  address  was  delivered  at 
this  time  because  of  the  abandonment 
of  the  annual  convention  last  June. 

Report  of  Board  of  Direction 
The  annual  report  of  the  board  of 
direction  showed  a  net  gain  in  member- 
ship of  398,  as  compared  with  283  for 
the  previous  year.  The  total  member- 
ship Jan.  1,  1918,  was  8590. 

During  the  year  additional  payments 
aggregating  $208,500  have  been  made 
to  the  United  Engineering  Society, 
bringing  the  total  cost  of  the  share  of 
this  society  on  this  account  up  to  $262,- 
500.  To  secure  this  money  a  mortgage 
debt  of  $150,000  has  been  incui'red,  the 
balance,  $112,500,  having  been  paid  out 
of  reserve  and  current  funds. 

War  activities  of  the  society  men- 
tioned in  the  report  include  the  joint 
telegram  signed  by  President  Pegram 
a.id  the  presidents  of  the  ot'ier  founder 
societies  Feb.  6,  expressing  to  Presi- 
dent Wilson  the  cordial  unity  in  sup- 
port of  the  administration  of  the  com- 
bined membership  of  30,000  engineers; 
the  adoption  Mar.  7  of  resolutions  com- 
mending the  severing  of  diplomatic  re- 
lations with  Germany,  and  offering  to 
the   Government   all   of  the   service  of 


which  the  members  were  severally  and 
collectively  capable;  the  adoption  by 
the  board  Apr.  18  of  resolutions  urging 
Congress  to  pass  a  bill  for  universal 
military  training;  the  aid  extended  by 
the  membership  in  the  recruiting  of 
engineer  regiments;  and  the  offer  of 
the  old  .society  house  to  the  food  ad- 
ministration. Among  the  other  of  the 
many  activities  of  the  year  recounted 
in  the  report  are,  besides  the  moving  of 
the  society  to  its  new  quarters  in  the 
Engineering  Societies  Building  and  the 
formal  welcome  of  Dec.  7,  the  forma- 
tion of  the  Engineering  Council  and 
the  appointment  of  Alfred  D.  Flinn. 
director  of  the  American  Society  of 
Civil  Engineers,  as  executive  secretary 
of  the  United  Engineering  Society 
the  Engineering  Foundation  and  the 
Engineering   Council. 

Engineering  Education 
Desmond  Fitzgerald,  chairman  of 
the  special  committee  on  engineering 
education,  announced  that  while  the 
committee  could  still  report  progress 
only,  a  full  report,  based  on  the  find- 
ings of  the  Carnegie  Foundation,  would 
probably  be  issued  this  year.  At  his 
request  Dr.  C.  R.  Mann  reviewed  briefly 
what  had  been  previously  reported  by 
the  foundation  and  what  lines  the  in- 
vestigation had  followed  since  the  last 
report.  He  mentioned  three  elements 
in  the  average  engineering  problem — 
science,  practice  and  cost.  He  held  that 
most  of  the  schools  dealt  with  the  first 
well,  the  second  fairly  so,  but  the  third 
hardly  at  all — and  yet  the  control  of 
engineering  work  is  largely  in  the 
hands  of  those  who  are  concerned  pri- 
marily with  the  cost.  The  forthcoming 
report  will  indicate  how  engineering 
education  should  be  shaped  to  recognize 
the  importance  of  this  third  element. 

A  247-page  progress  report  of  the 
special  committee  on  stresses  in  rail- 
road track  was  presented  by  Prof.  A. 
N.  Talt'tt,  chairman  of  the  committee 
and  incoming  president  of  the  society. 
Still  further  progress,  stated  Professor 
Talbot,  has  been  made  since  Nov.  3 
when  the  report  was  printed. 

Brief  progress  reports  of  the  soil 
and  water-rights  committees  were  pre- 
sented. 

Two  Final  Reports  Accepted 
A  final  report  of  the  committee  on 
materials  for  road  construction  was 
presented  by  George  W.  Tillson,  in  the 
absence  of  Lieut.  Col.  W.  W.  Crosby. 
Mr.  Tillson  pointed  out  that,  while  the 
report  emb  )died  many  of  the  sugges- 
tions made  at  the  various  discussions 
of  the  progress,  reports,  it  could  not 
accept  them  all,  and  was  perhaps  not 
even  entirely  in  accord  with  the  views 
of  the  individual  members  of  the  com- 
mittee. He  also  contended  that  with 
road    work    in    such    an    experimental 
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state,  the  report  would  necessarily  soon 
be  out  of  date.  He  asked,  however, 
that  it  be  accepted  as  final,  and  that 
the  committee  be  dischar,ued.  It  was  so 
voted,  the  thanks  of  the  society  being 
tendered  to  the  committee. 

L.  D.  Rights,  chaii-man  of  the  spe- 
cial committee  on  steel  columns  and 
struts,  presented  a  final  report  for  that 
committee.  Part  of  this,  he  pointed 
out,  was  a  repetition  of  the  matter 
previously  brougrht  forth  in  prog'ress 
reports.  Among-  the  special  features  of 
the  report,  he  called  attention  to  a 
new  term,  the  useful-limit  point, 
adopted  by  the  committee.  He  also 
stated  that  the  committee  had  con- 
cluded that  it  would  be  useless  to  at- 
tempt to  ^vrite  a  rational  column  for- 
mula, as  such  a  formula  would  be  sub- 
ject to  possible  variations  as  great  as 
28%.  He  stated  that  the  Bureau  of 
Standards,  which  had  conducted  the 
tests  for  the  committee,  could  make  no 
more  such  tests  until  after  the  war. 
He  asked,  therefore,  that  the  commit- 
tee be  discharged,  believing  that  if  it 
was  desired  to  continue  the  investiga- 
tions after  the  war  a  new  committee 
could  be  created.  The  society  voted  to 
accept  the  report  with  thanks,  and  dis- 
charged the  committee. 

Letter  Ballot  on  Revision  of 
Constitution 

When  the  revision  of  the  constitu- 
tion was  called  for  discussion.  Nelson 
P.  Lewis  took  the  floor.  He  stated  that 
while  there  were  reasons  for  desiring 
that  the  constitution  be  revised,  there 
were  objectionable  features  to  the 
pi-esent  plan.  Many  of  the  changes  he 
regarded  as  trivial,  and  some  of  them 
as  distinctly  undesirable.  One  of  the 
latter  was  the  new  definition  of  eligi- 
bility to  the  society,  which  seemed  to 
restrict  engineering  to  responsible 
charge  of  construction  work.  He 
thought  that  would  exclude  men  who 
had  rendered  valuable  service  in  re- 
search wo^k.  He  also  objected  to  the 
proposed  plan  for  disciplining  m.embers. 
While  admitting  that  the  present  ma- 
chinery for  this  purpose  was  cumber- 
some, he  felt  that  the  matter  should 
not  be  left  wholly  to  the  board  of  direc- 
tion without  the  constitutional  right  of 
the  accused  to  be  heard.  He  thought 
also  that  the  plan  for  the  creation  of  a 
small  executive  committee  was  objec- 
tionable. While  he  believed  it  unlikely 
that  such  a  committee  would  abuse  its 
power,  he  felt  that  it  should  be  made 
impossible  for  this  to  take  place. 

For  this  and  other  reasons,  he  pro- 
posed a  resolution  that  the  matter  be 
refeiTed  to  the  membership  for  letter 
ballot,  accompanied  by  a  copy  of  the 
discussion  and  a  statement  that  the 
"sense  of  the  meeting"  was  opposed  to 
the  revised  version.  There  was  no  dis- 
cussion of  his  remarks  or  of  other 
phases  of  the  proposition,  and  the  res- 
olution passed  with  a  relatively  small 
number  of  dissenting  votes. 

Prizes  were  awarded  during  the  year 
as  follows:  Normal  Medal,  to  B.  F. 
Groat,  for  his  paper  "Chemi-Hydrom- 


etry  and  Its  Application  to  the  Pre- 
cise Testing  of  Hydro-Electric  Gen- 
erators"; J.  James  R.  Croes  Medal,  to 
H.  S.  Prichard,  for  his  paper  on  the 
effects  of  straining  structural  steel 
and  wrought  ii'on;  Thomas  Fitch  Row- 
land Prize,  to  J.  Vipond  Davies,  for  his 
paper  on  the  Astoria  tunnel  under  the 
East  River  in  New  York  City;  James 
Laurie  Prize,  to  H.  R.  Stanford,  for  his 
paper  on  the  Pearl  Harbor  dry  dock; 
Collingwood  Prize  for  juniors,  to  C.  E. 
Chase,  for  his  paper  on  the  Cherry 
Street  bridge,  Toledo,  Ohio. 
Officers  for  the  coming  year  are  elect- 


ed as  follows:  President,  Arthur  N. 
Talbot;  vice  presidents,  John  F.  Cole- 
man and  Nelson  P.  Lewis;  treasurer, 
George  W.  Tillson;  directors — District 
1,  George  W.  Goethals  and  A.  M.  Hunt; 
District  4,  Samuel  Tobias  Wagner; 
District  9,  E.  E.  Wall;  District  10, 
Milo  S.  Ketchum;  District  11,  Harry 
Hawgood;  members  of  the  nominating 
committee — District  1,  Chai-les  E. 
Trout;  District  2,  Clarence  Blakeslee; 
District  4,  Robert  Famham;  District  7, 
J.  H.  Darling;  District  8,  C.  A.  Morse; 
District  9,  C.  E.  Johnston;  District  12, 
Joseph  Jacobs. 


Secretary    Houston   Will   Urge 
Vital  Road  Work 

On  Jan.  7  the  American  Association 
of  Highway  Officials,  through  its  pres- 
ident, G.  P.  Coleman,  Virginia  state 
highway  commissioner,  sent  to  the 
Federal  Government  a  set  of  resolu- 
tions requesting  that  it  formulate  and 
promulgate  as  soon  as  possible  a  defi- 
nite policy  to  govern  highway  con- 
struction. On  Jan.  11  reply  of  the 
Department  of  Agriculture  was  re- 
ceived by  the  association  and  proved  to 
be  most  encouraging  on  many  of  the 
points  upon  which  a  decision  was 
asked. 

Secretary  Houston  said,  in  part:  "So 
far  as  it  is  practicable  to  do  so,  this 
department  will  urge  the  maintenance 
of  the  roads  already  constructed;  the 
construction  and  completion  of  those 
highways  which  are  vitally  important 
because  of  their  bearing  upon  the  war 
situation  or  for  the  movement  of  com- 
modities; the  postponement  of  all  high- 
way construction  relatively  less  essen- 
tial. .  .  .  The  department  will  do  all 
in  its  power  to  place  before  the  proper 
department  all  available  information 
to  aid  in  a  practicable  determination  of 
the  question  of  freight-car  supply  for 
the  movement  of  road  materials." 

The  resolutions  of  the  American 
Association  of  Highway  Officials  were 
as  follows: 

Whereas,  The  proper  construction 
and  maintenance  of  the  highways  of 
the  country  is  necessary  to  the  success- 
ful conduct  of  the  war;  and 

Whereas,  The  plans  of  all  highway 
authorities  in  the  country,  all  users  of 
highways  and  all  citizens  interested  in 
any  way  in  highway  construction  and 
maintenance  are  at  the  present  time 
upset  and  tied  up;  and 

Whereas,  There  is  need  for  a  definite 
policy  so  that  plans  can  be  formulated 
for  the  coming  year;  and 

Whereas,  A  properly  outlined  policy 
directing  the  construction  and  mainte- 
nance of  such  roads  and  streets  as  are 
of  general  economic  and  military  value 
will  conserve  the  resources  of  the 
country  and  will  greatly  facilitate  the 
transportation  of  freight  over  high- 
ways and  streets;  therefore,  be  it 

Resolved,  That  the  American  Asso- 
ciation of  State  Highway  Officials  re- 
quest the  United  States  Government 
to  formulate  and  promulgate,  as  scon 
as  possible,  a  definite  policy  for  road 


and    street    construction    and    mainte- 
nance, and 

That  it  is  requested  that  said  policy 
contain  a  statement  that  freight  cars 
shall  be  furnished  next  spring  for  the 
transportation  of  the  necessary  mate- 
rials for  the  construction  and  mainte- 
nance of  streets  and  roads  of  economic 
or  military  value. 


Road  Industries  To  Organize 
for  Active  Work 

After  conferring  with  the  Office  of 
Public  Roads,  the  Highways  Trans- 
port Committee  and  the  executive 
committee  of  the  American  Association 
of  State  Highway  Officials,  the  High- 
way Industries  Association,  which  was 
tsntatively  formed  in  Detroit  Dec.  28, 
will  hold  a  final  organization  meeting 
in  Chicago  at  the  Auditorium  Hotel, 
Jan.  21.  At  this  meeting  every  facility 
and  effort  will  be  marshalled  to  the 
support  of  an  economically  sound  pro- 
gram of  highway  construction  and 
maintenance.  This  is  in  accord  with 
the  announced  purpose  of  the  associa" 
tion,  which  is  as  follows: 

"The  objects  shall  be  to  assist  in  co- 
ordinating the  highways  with  the  other 
transportation  agencies  of  the  country; 
to  encourage  the  development  of  high- 
ways that  will  advance  the  economic 
life  of  the  nation;  to  stimulate  their 
use  in  such  manner  as  to  facilitate  and 
cheapen  the  transportation  of  food, 
raw  materials  and  finished  products, 
and  to  cooperate  with  Government 
agencies,  both  state  and  national,  to  the 
end  that  our  highways  may  be  of  max- 
imum service  in  the  transportation  sys- 
tem of  our  country." 

S.  T.  Henry,  Colorado  Building, 
Washington,  D.  C,  is  acting  as  secre- 
tary of  the  committee  on  organization. 

Chicago  Sanitary  District 
Has  New  Plan 

The  trustees  of  the  Chicago  Sanitary 
District  adopted  Jan.  5  a  plan  under 
which  they  propose  to  contribute  some 
$450,000  toward  the  construction  by 
the  Federal  Government  of  submerged 
weirs  in  the  Niagara  and  St.  Clair 
Rivers,  to  raise  the  level  of  the  water 
of  the  Great  Lakes,  provided  the  Gov- 
ernment will  discontinue  its  opposition 
to  the  withdrawal  by  the  district  of 
sufficient  water  to  dilute  the  sewage  of 
Chicago  in  its  flow  through  the  Drain- 
age Canal  to  the  Mississippi  River. 
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Rapid-Transit    Agreement  Is 
Reached  in  Philadelphia 

The  Philadelphia  Councils  on  Jan.  3 
passed  an  ordinance  carrying  a  40-year 
contract  with  the  Philadelphia  Rapid 
Transit  Co.  for  the  operation  of  all 
surface  and  rapid-transit  lines  in  the 
city.  The  Frankford  elevated  railway 
and  all  further  rapid-transit  lines  are 
to  be  operated  as  soon  as  completed, 
and  traffic  exchange  between  these  and 
the  surface  lines  throughout  the  city 
is  arranged.  The  agreement  establishes 
complete  community  of  interest  be- 
tween the  city  and  the  company.  It 
provides  for  a  board  of  supervisory  en- 
gineers, three  in  number,  to  direct  the 
planning,  equipment  and  operation  of 
the  lines  and  to  change  the  rates  of 
fare  whenever  financial  conditions  re- 
quire. This  board  will  work  under  the 
approval  of  the  State  Public  Utilities 
Commission. 

Full  guarantee  of  5%  earnings  on 
the  company's  present  capitalization  of 
$30,000,000  is  provided  for,  and  divi- 
dend payments  are  strictly  limited  to 
this  amount.  Gross  earnings  are  to  be 
applied  consecutively  to  operating  ex- 
penses, taxes,  fixed  charges,  rental  to 
the  city  under  the  1907  contract  and  a 
5%  dividend  payment  divided  between 
city  and  company  in  the  ratio  of  their 
capital  interests.  What  is  left  over  and 
above  this  amount  is  to  be  put  into  a 
surplus  fund  for  covering  the  opera- 
tions of  less  successful  years.  All  pay- 
ments have  cumulative  preference.  The 
city  may,  however,  at  any  time  trans- 
fer part  of  the  burden  of  fixed  charges 
on  its  own  investment  to  the  taxpayer, 
thereby  relieving  the  car  rider.  This  is 
done  by  certification  each  year  to  the 
company  by  the  city  authorities  of  the 
amount  of  the  city's  capital  interest 
which  for  the  purposes  of  that  year  is 
to  be  taken  into  account. 

Adjustment  of  the  rate  of  fare  is  to 
be  made  by  the  board  of  supervisory 
engineers  when  the  surplus  becomes 
too  lai'ge  or  too  small.  For  the  pres- 
ent, fares  throughout  the  city  are  to  be 
five  cents  with  free  transfers  (abolish- 
ing the  present  three  cents  for  tickets), 
except  in  the  downtovvTi  district  or  "de- 
livery zone,"  where  the  transfer  tickets 
are  retained.  The  company  is  to  start 
operating  the  Frankford  elevated  rail- 
way as  soon  as  completed,  connecting 
it  up  with  the  Market  St.  subway. 

The  contract  is  to  run  for  40  years 
(to  1957),  but  there  is  provision  for  re- 
capture of  the  entire  system  or  part  of 
the  system  by  the  city  at  any  prior 
time.  The  contract  still  requires  vote 
of  the  stockholders  of  the  company  to 
ratify  it,  but  as  it  was  drawn  up  in 
consultation  between  representatives  of 
the  city  and  the  company  it  will  prob- 
ably be  approved. 


Abolishing^  Secrecy  in  Army  Contracts 

Indications  in  Washington  Point  to  Change  in  Present  Contracting 
Method.s — Public  Opinion  Re.sponsible 


Scranton  Puts  City  Engineer 
Under  Civil  Service 

By  a  unanimous  vote  of  the  retiring 
City  Council  of  Scranton,  Penn.,  the 
office  of  city  engineer  of  that  city  will 
hereafter  be  filled  under  civil  service 
rules. 


Secret  buying  of  many  classes  of 
supplies  for  the  army  has  been  under 
fire  in  Washington  for  nearly  a  month, 
at  hearings  held  by  the  Senate  Com- 
mittee on  Military  Affairs.  Although 
the  newspapers  have  reported  some  of 
the  testimony,  the  importance  of  this 
investigation  is  little  realized.  There 
have  been  general  complaints  from 
manufacturers  of  construction  ma- 
chinery, building  supplies,  clothing  and 
munitions,  as  well  as  from  contractors, 
that  they  were  given  no  opportunity  to 
do  business  with  the  army,  on  account 
of  its  policy  of  secrecy,  although  there 
was  no  such  difficulty  in  bidding  on 
navy  and  marine  corps  supplies. 

So  long  as  only  manufacturers  grum- 
bled, the  public  attributed  the  com- 
plaints to  the  chagrin  of  disappointed 
business  men.  But  when  thousands  of 
young  men  sent  to  cantonments  and 
camps  wrote  home  that  they  had  inade- 
quate clothing,  when  it  became  known 
that  there  was  an  insufficient  supply 
of  certain  classes  of  arms  to  enable  the 
men  to  receive  prompt  training  in  their 
use,  then  the  public  took  the  matter  in 
hand.  During  the  recent  recess  of 
Congress,  some  of  its  members  have 
been  making  personal  investigations  at 
camps  and  cantonments  and  others 
have  been  corresponding  with  men  who 
know  about  the  conditions  of  these 
young  soldiers.  And  as  a  result,  the 
Senate  Committee  or  ^^ilitary  Affairs, 
which  is  one  of  the  "strong"  commit- 
tees of  Congress,  has  been  trying  to 
find  out  why  the  young  soldiers  have 
had  to  put  up  with  djficient  equipment 
and  defective  living  conditions.  Really, 
however,  what  is  on  trial  before  the 
committee  is  the  system  of  secret  con- 
tracting adopted  by  the  Secretary  of 
War  at  the  instance  of  the  Committee 
on  Supplies  of  the  Council  of  National 
Defense. 

Reason  for  Present  Policy 

In  the  first  annual  report  of  the 
Council  of  National  Defense,  just  made 
public,  there  is  a  detailed  explanation 
of  the  reason  for  the  adoption  of  this 
policy  and  the  text  of  the  order  of  the 
Secretary  of  War  of  Apr.  12,  1917, 
directing  that  contracts  "for  the  supply 
and  equipment  of  the  army,  for  fortifi- 
cations and  other  works  of  defense 
.  .  .  will  be  made  without  resort 
to  advertising  for  bids  in  the  letting 
of  the  same."  Further  information 
concerning  this  order  was  given  in  the 
testimony  of  Charles  Eisenman,  of  the 
Committee  on  Supplies,  before  the  Sen- 
ate Committee.  He  went  to  New  Yo^k 
"to  do  a  job"  and  found  that  news  of 
what  he  was  aftei  had  already  reached 
the  trade,  so  that  he  could  not  accom- 
plish his  purpose.  He  accordingly 
urged  the  adoption  of  a  policy  of  par- 
tial secrecy  concerning  the  work  of  his 
committee,  so  that  while  the  trade 
would  receive  advance  notice  of  the  let- 


ting of  contracts  for  the  materials  in 
which  he  was  particularly  interested  it 
would  not  get  enough  information  to 
enable  combinations  to  be  formed  to 
advance  the  price  of  products  or  cor- 
ner any  market.  This  policy  was 
adopted. 

Under  it,  and  by  order  of  the  Secre- 
tary of  War,  the  committee  designated 
what  grades  of  supplies  should  be 
bought  and  who  should  get  the  con- 
tracts for  them,  the  Quartermaster 
Corps  merely  drafting  the  form  of  con- 
tracts, signing  them  and  inspecting  the 
materials.  Specifications  for  different 
classes  of  materials  were  prepared  by 
the  committee  and  submitted  to  manu- 
facturers. In  many  cases  the  price 
which  the  Government  would  pay  was 
fixed,  and  all  the  manufacturer  could 
do  was  to  agree  to  furnish  a  certain 
amount  of  goods  of  specified  quality  at 
a  price  fixed  by  the  Committee  on  Sup- 
plies. Mr.  Eisenman  testified  under 
oath  that  this  policy  saved  the  Govern- 
ment large  sums,  furnished  supplies  of 
good  quality  as  rapidly  as  needed,  and 
that  shortages  which  might  exist  at 
camps  were  due  to  other  causes  than 
the  system  of  buying  without  public 
advertising.  A  large  amount  of  testi- 
mony was  introduced  to  the  effect  that 
this  system  prevented  the  early  deliv- 
ery to  the  Government  of  supplies  it 
needed,  failed  to  utilize  the  manufac- 
turing capacity  of  the  country,  caused 
a  deterioration  in  quality  of  certain 
supplies,  and  did  not,  in  fact,  furnish 
supplies  as  promptly  as  claimed  by  Mr. 
Eisenman  nor  as  promptly  as  was  the 
case  with  the   Navy  Department. 

At  this  writing  the  Senate  Commit- 
tee has  not  finished  its  hearings  and 
its  official  report  will  probably  not  be 
ready  for  some  time  But  some  mem- 
bers of  the  committee  have  already  in- 
troduced bills  which,  if  passed,  will 
radically  change  the  present  system  of 
purchasing  army  supplies.  Conse- 
quently the  time  has  come  at  last  when 
there  can  be  no  objection  to  a  public 
discussio.i  of  a  policy  which  has  caused 
great  dissatisfaction  among  leading 
producers  of  army  supplies  of  many 
classes. 

Reason  Against  Present  Policy 

The  claims  for  the  prese:.t  policy 
have  already  been  stated.  In  favor  of 
the  policy  of  awardi'.g  contracts  only 
after  public  advertisement,  there  is, 
first  the  statutory  requirement  for  the 
use  of  this  policy  on  Government  work, 
which,  it  is  held  in  some  quarters  in 
Washington,  has  been  violated  by  the 
War  Department's  order  of  Apr.  12, 
1917.  A  second  claim  in  favor  of  pub- 
licity is  that  there  can  be  no  complaint 
of  collusion  or  favoritism,  such  as  is 
now  rife  over  many  army  contracts.  A 
third  claim  is  that,  under  existing  stat- 
utes, the  products  of  any  manufactur- 
ing plant  can  be  commandeered  if  bid 
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prices  are  considered  too  higrh.  A 
fourth  claim  is  that  where  great  diffi- 
culty is  experienced  in  getting  goods 
of  a  desired  quality  at  an  early  date, 
as  was  the  case  with  cloth  for  uniforms 
about  eight  months  ago,  the  fact  would 
become  known  publicly  and  available 
supplies  of  a  better  quality  which  could 
be  delivered  more  quickly  could  be 
bought  at  a  slightly  higher  price  with- 
out receiving  public  condemnation  as 
extravagant. 

The  objection  most  frequently  urged 
against  the  policy  is  that  it  will  entail 
a  serious  loss  of  time,  which  is  met  by 
the  assertion  that  purchasing  by  the 
Navy  Department  under  this  policy 
has  been  far  more  prompt,  efficient  and 
satisfactory  to  the  sellers  than  the  pol- 
icy of  the  War  Department,  although 
the  purchasing  for  the  latter  was  done 
by  leading  men  drawn  from  many  lines 
of  business  and  that  for  the  navy  was 
directed  by  a  former  newspaper  man. 

The  general  opinion  is  that  Congress 
will  favor  the  abolition  of  the  present 
purchasing  system  of  the  War  Depart- 


ment, and  will  not  only  require  public- 
ity regarding  contracts,  but  will  give 
back  to  some  Government  agent  or 
agencies  the  powers  over  contracts 
now  vested  in  various  subcommittees 
working  under  the  Council  of  National 
Defense.  Whether  that  agent  should 
be  a  Director  of  Munitions  or  the  sev- 
eral large  divisions  of  the  War  De- 
partment is  being  warmly  debated  in 
Washington.  The  recent  changes  in 
the  Ordnance  Department  would  point 
logically  to  a  trial  of  the  latter  plan 
for  ordnance,  while  it  is  quite  gen- 
erally held  that  so  far  as  the  Quarter- 
master's Department  is  concerned,  the 
record  of  General  Goethals  at  Panama 
warrants  giving  him  an  opportunity 
to  show  if  that  department  can  be  suffi- 
ciently freed  from  red  tape  to  become 
an  effective  organization. 

Congress  will  certainly  take  some 
action,  for  the  families  of  the  boys  in 
the  camps  and  cantonments  will  insist 
on  reform  and  the  changes  under  way 
are  evidently  a  response  to  the  public 
protest  against  past  conditions. 


Proposes  Use  of  Men  in  Army 
Prisons  on  Roads 

Bill  in  Congress  Would  Make  Available 
Much  Labor  for  Military  High- 
way Work 

Prisoners  in  the  United  States  Army 
and  Navy  prisons  can  be  employed  in 
the  construction  of  military  roads  and 
highways  upon  the  passage  in  Congress 
of  legislation  introduced  at  this  ses- 
sion by  Senator  Hoke  Smith,  of 
Georgia.  This  is  not  to  be  confused 
with  such  employment  of  prisoners  of 
war,  for  which  no  legislation  is  needed. 

The  bill  authorizes  the  Secretary  of 
War  and  the  Secretary  of  the  Navy  to 
employ  military  prisoners  in  the  manu- 
facture of  war  supplies  and  in  the  con- 
struction of  military  roads,  to  make 
agreements  for  the  use  of  necessary 
machinery  and  the  finding  of  available 
material,  and  to  supervise  the  work  of 
county  and  state  highway  officials  who 
may  be  charged  with  the  development 
of  the  proposed  roads. 

Army  prisoners  already  are  em- 
ployed on  road  work  within  the  can- 
tonments of  the  National  Army.  The 
bill  will  make  possible  their  employ- 
ment on  roads  leading  to  the  canton- 
ments. In  many  instances  the  canton- 
ments are  without  good  road  connec- 
tions with  the  railroads  and  main  high- 
ways, making  the  transportation  of 
supplies  difficult  in  bad  weather. 

Auxiliary  Water-Supply  for 
Jersey  City 

Bids  for  an  auxiliary  water-supply 
of  5,000,000  gal.  a  day  for  three  years, 
with  the  privilege  of  calling  for  an  ad- 
ditional amount  up  to  12,000,000  gal., 
have  been  authorized  by  the  city  com- 
mission of  Jersey  City,  N.  J.,  on  rec- 
ommendation of  Commissioner  Michael 
L.  Fagen,  director  of  streets  and  public 
improvements.  The  auxiliary  supply 
is  designed  to  tide  the  city  over  during 


the  proposed  construction  of  a  duplicate 
supply  conduit  from  the  Boonton  im- 
pounding reservoir  on  the  Rockaway 
River.  The  existing  conduit  has  a 
nominal  capacity  of  50,000,000  gal.  a 
day  under  normal  operation  conditions. 
It  is  estimated  that  incrustation  has 
reduced  the  capacity  to  47,000,000  gal. 
By  means  of  pressure  reduction  the 
conduit  may  carry  55,000,000  gal. 
daily.  For  the  first  11  months  of  1917 
the  average  daily  consumption  was  53,- 
540,000  gal.  The  storage  at  the  city 
end  of  the  conduit  is  small.  During  the 
recent  below-zero  weather  there  was  a 
serious  shortage  of  water,  due  to  heavy 
waste  designed  to  keep  service  pipes 
from  freezing.  On  Feb.  5  the  city  will 
receive  bids  for  duplicating  the  old  con- 
duit beneath  the  Passaic  and  Hacken- 
sack  Rivers.  Plans  are  under  way  for 
duplicating  the  whole  conduit,  but  the 
estimated  time  for  construction  is 
about  three  years. 


Transactions  in  Lieu  of 
Convention 

The  first  of  the  three  numbers  of 
"Transactions"  of  the  American  So- 
ciety of  Municipal  Improvements,  de- 
signed to  take  the  place  of  the  1917 
convention,  has  been  issued  by  C.  C. 
Brown,  secretary,  2535  North  Penn- 
sylvania St.,  Indianapolis,  Ind.  The 
second  number  is  scheduled  for  Janu- 
ary and  the  third  for  April.  The  pres- 
ent number  contains  reports  of  the 
secretary,  treasurer  and  finance  com- 
mittee for  1916-1917,  a  report  from  the 
committee  on  sidewalks  and  street  de- 
sign, and  papers  on  sewage-sludge 
pressing,  contract  forms  to  meet  war 
conditions,  financing  street  improve- 
ments, and  requisites  of  an  equitable 
law  for  street  improvements.  Discus- 
sions of  these  papers  and  the  submis- 
sion of  additional  papers,  from  non- 
members  as  well  as  members,  are  so- 
licited by  the  secretary. 


Join  Local  Engineering 
Society  First 

Membership  in  Local  Recommended  as 

Prerequisite  to  Acceptance  in 

National  Societies 

The  executive  boai-d  of  the  Cleveland 
Engineering  Society  approved  on  Jan. 
7  a  recommendation  of  its  intersociety 
relations  committee  (B.  A.  Stone,  chair- 
man) that  membership  in  a  local  en- 
gineering society  be  made  a  prerequisite 
of  membership  in  the  national  engi- 
neering societies.     The  report  follows: 

"It  is  evident,  from  many  printed 
articles  in  the  technical  press,  from 
utterances  of  public  speakers  and  from 
the  official  actions  of  many  technical 
societies,  local  and  national,  that  there 
is  a  widespread  and  growing  conviction 
that  engineers  by  their  training  and 
equipment  are  especially  qualified  to 
direct  and  administer  public  works  and 
civic  affairs  to  the  better  advantage  of 
the  entire  community. 

"It  is  essential  for  the  successful  con- 
duct of  such  sei'vice  that  there  should 
be  efficient  organization  and  unselfish 
cooperation  of  the  entire  body  of  en- 
gineers. The  foundation  units  of  such 
an  organization  must  be  the  local  so- 
cieties. For  the  majority  of  engineers 
their  local  interests  are  of  the  first  im- 
portance. These  affect  most  directly 
their  conditions  of  living  and  their  so- 
cial relations  as  members  of  the  com- 
munity. 

"It  is  necessary  for  the  engineers  of 
each  community  to  act  as  a  body  before 
any  efficient  nationwide  cooperation  can 
be  effected.  Therefore,  the  first  essen- 
tial is  the  formation  of  sti'ong  local  en- 
gineering societies.  The  national  so- 
cieties should  draw  their  sti'ength  from 
the  whole  body  of  engineers.  The  na- 
tional societies  and  local  societies 
should  be  mutually  supporting  and  not 
competitive.  The  national  societies  will 
probably  always  be  divided  along  pro- 
fessional lines.  The  national  societies 
can  best  promote  the  advance  of  tech- 
nical knowledge.  For  the  prosecution 
of  those  wider  activities  technical  lines 
should  be  ignored  and  the  national  so- 
cieties brought  into  the  closet  relations 
with  the  all-inclusive  local  societies. 

"To  this  end  we  respectfully  suggest 
that  the  national  societies  consider  as  a 
prerequisite  to  membership  that  a  can- 
didate shall  show  membership  in  an 
accredited  local  society. 

"Your  committee  asks  the  approval 
of  the  above  recommendation  by  the 
society,  that  this  report  be  published 
and  its  consideration  urged  upon  other 
engineering  bodies  endeavoring  to  pro- 
mote cooperation." 

Schwab  Put  On  Bethlehem  City- 
Planning  Commission 

The  new  city  commission  of  Bethle- 
hem, Penn.,  has  created  a  city-planning 
commission  consisting  of  Charles  M. 
Schwab,  president,  Bethlehem  Steel 
Co.;  W.  A.  Wilbur  and  three  others.  Mr. 
Schwab  is  credited  with  having  often 
expressed  the  desire  to  make  Bethlehem 
tne  model  industrial  city  of  the  world. 
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British 

Official  Photographs 

of  some  of  the 
New  Yorkers 
who  dropped 
Spike  Mauls 
for  Rifles  to 
help  stem  the 
late  German 
drive 


In  this  Group  Besides  Capt.  Hti^ART  and  Lrerrs.  McClol'D  and  Holstrom  at  left. 
Capt.  H.  W.  Holland  (1),  Private  S.  K.  Almy  (2),  Corp.  Wm.  Van'  V.  Stephens 
(3),  and  Sergeant  Mac  Isaac  (4),  have  been  identified  by  friends  and  relatives. 


Left  to  right,  Capt.  C.  R.  Hulsart,  1st.  Lieut.  Paul  Mc  Cloud 
and  2nd.  Lieut.  E.  N.  Holstrom. 


Recently  one  company  laid  |  mile  of  standard-gage  in  3  hr.  10  min., 
shortly  after  another  beat  this  record  by  laying  |  mile  in  2  hr.  45 
min.     The  photograph  shows  narrow  gage  track-laying  equipment. 


Sergt.  R.,  J.  Cairola  (left) 
Serct.  now  Lieut.  Donald  Mac  Isaac, 

son  of  F.  J.  Mac  Isaac,  President  of  Smith,  Hauser  and  Mac  Isaac. 


The  following  extract  from  a  Utter  ivrt'tten  Mr. 
Mac  Isaac  by  Col.  Henry  W.  Hodge  tells  some- 
thing' about  the  battle: 

"I  want  to  write  you  a  line  of  congratulation 
on  the  conduct  of  your  son  in  the  recent  con- 
flict with  the  Boches. 

"Every  one  here  says  that  but  for  his  heroism 
and  those  who  were  with  him  from  the En- 
gineers, we  might  have  had  a  serious  fall  back, 
but  that  he  and  Lieut.  McCloud  and  a  few 
others  rallied  their  men  and  our  allies  and  held 
the  Boches.  I  hear  the  Allied  Commander  will 
probably  give  special  recognition  to  this  gallantry, 
and  I  am  sure  that  you  will  be  glad  that  your  boy 
is  one  of  the  first  to  show  that  we  Americans 
are  going  to  do  our  part  in  this  great  struggle." 

^UNDSKWOOD  &-UMoeRWOOD 
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Lower  Court  Rules  Against  Luten  Patent 

Complaint  of  Infringement  of  Five  Bridge  Patents  Dismissed 
on  Broad  Grounds 


The  patent  suit  in  which  the  State  of 
Iowa,  by  special  legislative  enactment, 
took  up  the  defense  of  an  individual 
who  was  sued  by  Daniel  B.  Luten  for 
infringement  of  certain  of  his  concrete 
bridge  patents,  has  been  decided  in  the 
lower  court  against  the  patentee. 

The  suit  was  originally  brought  by 
Mr.  Luten  against  the  Marsh  Engi- 
neering Co.,  Des  Moines,  Iowa,  in  1912. 

In  1913  the  legislature  enacted  a 
law  authorizing  the  governor  to  direct 
the  attorney  general  to  defend  any 
suit  involving  the  validity  of  a  bridge 
patent,  and  pursuant  to  that  law 
Henry  E.  Sampson,  assistant  attorney 
general  at  that  time,  was  assigned  to 
the  case  on  behalf  of  the  state.  Wal- 
lace R.  Lane,  Chicago,  was  called  in 
as  associate  counsel,  and  he  finished 
the  case  as  attorney  for  the  defendant, 
together  with  H.  M.  Havner,  the  pres- 
ent attorney  general. 

Over  600  pages  of  printed  testimony 
were  taken,  and  150  exhibits  produced, 
including  15  miniature  bridges  which 
were  made  for  the  help  of  the  court. 
On  Jan.  3,  1918,  Martin  J.  Wade,  sit- 
ting as  judge  in  the  United  States  Dis- 
trict Court  for  the  southern  district  of 
Iowa,  central  division,  dismissed  the 
entire  petition,  involving  eight  of  the 
Luten  patents.  Judge  Wade's  decision 
took  up  in  detail  four  of  the  patents 
before  the  court,  and  the  others  were 
dismissed  in  the  general  ruling. 
Judgment  was  allowed  against  the 
complainant  for  costs.  The  specific 
patents  mentioned  by  the  judge  in  his 
decision  were  Nos.  852,970,  853,202, 
853,203  and  934,411. 

Judge  Would  Note  Consent  Decrees 

The  judge  prefaced  his  decision  with 
a  criticism  of  "methods  disclosed  by 
the  plaintiff  in  the  business  of  con- 
structing bridges  or  getting  the  busi- 
ness of  designing  bridges."  He  said,  in 
part:  "These  methods  no  court  can  ap- 
prove— some  of  them,  at  least.  I  am 
not  sure  but  that  they  ought  to  be  con- 
strued as  sufficient  to  deny  the  party 
relief  on  the  ground  that  he  does  not 
come  into  equity  with  clean  hands.  I 
refer  especially  to  the  half  truths 
which  are  worse  than  falsehoods,  in 
some  of  these  representations  made 
to  contractors.  Because  when  a  man 
recites  a  list  of  cases  as  having  been 
tried,  or  in  which  decisions  have  been 
rendered,  without  disclosing  that  near 
ly  all  of  them  have  been  consent  de 
crees,  it  is  not  the  truth.  It  is  only 
half  the  truth.  Those  consent  decrees 
should  never  have  been  utilized  for  any 
such  purpose.  It  ought  to  appear  upon 
their  face  stamped  plainly  'by  consent 
of  parties,'  and  not  be  held  out  as  the 
solemn  action  of  the  court  which  had 
never  inquired  into  the  facts  at  all." 
The  judge  further  said  that  it  was  his 
opinion  that  in  view  of  the  disclosures 
in  this  case  Congress  ought  to  pass  a 


law  providkig  that  the  attorney  gen- 
eral, or  someone  else,  may  institute  a 
pi'oceeding  testing  the  validity  of  pat- 
ents, settling  the  rights  of  parties  on 
both  sfdes,  as  to  the  validity  and  as  to 
the  construction  of  the  patent. 

As  to  the  first  group  of  claims  under 
Patent  No.  851,970,  which  provide  for 
paving  the  bottom  of  the  waterway 
under  a  bridge  with  a  layer  of  concrete 
having  a  depressed  end,  the  judge  de- 
nied the  validity  of  the  claims  on  the 
ground  that  such  paving,  or  such  a 
handling  of  stream  beds,  was  not  new 
at  the  time  the  patent  was  granted. 
He  said  further  that  it  did  not  need  in- 
ventive genius  to  vary  the  details  of 
that  paving,  as  was  done  in  the  patent. 
The  second  group  of  claims  under  the 
same  patent  relates  to  the  extending  of 
spandrels  and  wing  walls  to  a  distance 
and  height  sufficient  to  hold  the  earth 
fill  from  escaping  at  the  ends  at  the 
spandrels.  The  judge  here  stated  that 
while  he  could  not  determine  the  par- 
ticular things  claimed  as  an  invention, 
he  could  find  no  patentable  novelty  in 
the  idea. 

Design   Is  Not  Invention 

Judge  Wade  emphasized  the  differ- 
ence between  design  and  invention  and 
pointed  out  that  in  judging  whether 
things  involve  inventive  genius  the 
state  of  scientific  knowledge  in  the 
work  undertaken  has  to  be  considered. 
In  his  comment  on  Patent  No.  853,202, 
which  relates  to  a  provision  of  tension 
members  over  the  extended  wall  of  an 
abutment  to  strengthen  the  structure 
at  that  point,  the  judge  held  that  no 
variation  in  methods  of  reinforcement 
is  patentable.  The  disposition  of  re- 
inforcement, he  said,  is  a  matter  of 
computation  and  one  which  any 
skilled  engineer  should  be  able  to  per- 
form. If  one  man  is  more  skillful  than 
another  and  better  able  to  figure  out  a 
certain  method,  he  should  not  receive 
the  monopoly  rights  of  a  patent.  The 
same  argument  related  to  Patent  No. 
853,203,  the  claims  of  which  are  on 
a  method  of  reinforcing  a  concrete 
arch.  Here  the  judge  stated  that  there 
niay  be  some  invention  in  this  patent, 
but  it  is  only  for  the  particular  ar- 
rangement of  steel  noted  in  the  claims, 
and  the  bridge  in  question  did  not  in- 
fringe this  arrangement. 

The  final  patent,  No.  934,411,  claims 
an  improvement  in  the  art  of  building 
a  concrete  wall  up  to  a  proposed  line 
of  projecting  coping,  allowing  it  to 
harden  and  then  aligning  the  forms  for 
the  coping  and  completing  it.  The 
judge  said  that  this  was  merely  a  form 
of  camouflage  and  that  there  is  noth- 
ing patentable  in  it. 

A  Protest  from  the  Plaintiff 

Mr.  Luten  has  written  Engineering 
News-Record  protesting  against  one 
part  of  the  decision.    He  says,  in  part: 


"The  court  stated  that  consent  de- 
crees snould  have  been  stamped  on 
their  faces  'By  consent  of  parties.'  Not 
only  has  every  decree  to  which  I  have 
given  circulation  been  a  certified  copy 
of  the  decree  as  entered,  but  every  de- 
cree obtained  by  consent  has  plainly 
stated  that  fact  on  its  face,  just  as  the 
court  says  should  have  been  done.  This 
is  a  fact  which  clearly  app'ears  in  the 
record  before  the  court.  If  the  court 
had  examined  the  record  he  would  have 
found  that  I  had  done  exactly  as  he 
says  I  should  have  done. 

"In  the  case  of  Thacher  vs.  Polk 
County  (235  Fed.,  724)  this  same  court 
held  in  1916  that  Thacher  was  estopped 
from  maintaining  suit  for  infringement 
because  he  had  not  warned  infringers 
of  the  rights  he  was  seeking  to  enforce 
against  Polk  County. 

"The  remarks  of  the  court  to  the 
effect  that  Congress  should  enact  a  law 
giving  the  Attorney  General  power  to 
proceed  to  test  the  validity  of  patents 
apparently  overlooked  the  fact  that  the 
Attorney  General  has  always  had  power 
to  maintain  suit  to  set  aside  and  cancel 
patents  on  the  very  grounds  that  were 
charged  against  me  by  the  counsel  for 
the  State  of  Iowa.  The  United  States 
Supreme  Court  has  decided  that  the 
Attorney  General  may  bring  suit  in 
the  name  of  the  United  States  where  a 
patent  for  a  grant  of  any  kind  issued 
by  the  United  States  has  been  obtained 
by  fraud,  by  mistake  or  by  accident,  or 
where  there  is  any  error  in  the  patent 
itself  capable  of  correction  (128  U.  S., 
315,  and  159  U.  S.,  548). 

"I  have  given  abundant  opportunity 
for  anyone  to  contest  the  validity  of  my 
patents,  for  I  have  filed  48  suits  in  all 
and  have  27  pending  at  the  present 
time.  My  litigation  has  not  yet  pro- 
gressed beyond  a  few  decisions  in  the 
lower  courts,  although  I  now  have  four 
cases  pending  in  the  Circuit  Courts  of 
Appeal." 

Research  Fellowships  Open  at 
Illinois  University 

At  the  close  of  the  current  academic 
year  12  fellowships  are  to  be  filled  in 
the  Engineering  Experiment  Station, 
University  of  Illinois.  In  addition  to 
these,  there  arc  available  two  research 
fellowships  in  gas  engineering  in  the 
same  station,  these  last  being  support- 
ed by  the  Illinois  Gas  Association.  For 
each  of  these  fellowships  is  provided 
an  annual  stipend  of  $500,  and  all 
graduates  of  approved  American  and 
foreign  universities  and  technical 
schools  are  qualified  as  applicants. 
Appointments  are  made  and  must  be 
accepted  for  two  consecutive  college 
years,  at  the  expiration  of  which  time, 
if  all  requirements  have  been  met,  the 
degree  of  Master  of  Science  will  be  con- 
ferred. 

Nomination  to  these  fellowships,  ac- 
companied by  assignments  to  special 
departments  of  the  engineering  experi- 
ment station,  will  be  made  from  appli- 
cations received  by  the  director  of  the 
station  not  later  than  the  first  day  of 
February,    this    year.      Preference    is 
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given  to  those  applicants  who  have 
had  some  practical  engineering  ';xpcri- 
ence  following  their  undergraduate 
work,  but  character,  scholastic  attain- 
ments and  promise  of  success  are  con- 
sidered. 

Dean  C.  R.  Richards  has  been  in- 
formed by  Dr.  S.  P.  Capen,  of  the 
U.  S.  Bureau  of  Education,  that  the 
office  of  the  Chief  of  Engineers  has 
ruled  that  resident  graduate  students 
in  engineering,  who  are  candidates  for 
an  advanced  engineering  degi'ee,  may 
avail  themselves  of  the  privileges  pro- 
vided by  the  new  regulations  under 
which  engineering  students  may  be  en- 
listed in  the  Enlisted  Reserve  Corps  of 
the  Engineer  Department,  and  placed 
on  the  inactive  list  until  they  have 
completed  their  educational  training. 


Two   Rapid-Transit   Routes   Rec- 
ommended for  Pittsburgh 

Consideration  of  two  rapid-transit 
lines  in  Pittsburgh  fonn  the  main  fea- 
ture of  a  report  just  made  by  E.  K. 
Morse,  the  city's  transit  commissioner, 
to  the  Council.  One  is  to  connect  the 
South  Hills  district  with  the  East  End, 
extending  from  the  south  end  of  the 
present  Mt.  Washington  tunnel  through 
the  tunnel,  across  the  Monongahela 
River  at  Smithfield  St.,  along  Water 
St.,  Grant  St.,  Penn  Ave.  and  Franks- 
town  Ave.  to  Dallas  Ave.  This  line  is 
to  be  built  first.  Later  a  line  connect- 
ing the  North  Side  with  Schenley  Park 
by  way  of  West  Diamond  St.,  Dasher 
St.,  a  bridge  over  the  Allegheny  River, 
Stanwix  St.,  Diamond  St.,  Forbes  St. 
and  Fifth  Ave.  is  to  be  built. 

The  first  line,  7.23  miles  long,  is 
largely  elevated.  Its  cost  is  estimated 
at  $7,000,000.  The  second  line  is  large- 
ly in  subway  or  tunnel,  and  is  of  con- 
siderably higher  cost. 


New  England  Water-Works  Asso- 
ciation Elects  Officers  for  1918 

The  candidates  nominated  for  office 
by  the  nominating  committee  of  the 
New  England  Water-Works  Associa- 
tion were  all  elected  by  letter  ballot 
without  opposition.  Carleton  E.  Davis, 
chief  of  the  Bureau  of  Water,  Phila- 
delphia, was  elected  president;  Willard 
Kent,  civil  engineer,  Narragansett 
Pier,  R.  I.,  secretary,  and  Henry  A. 
Symonds,  hydraulic  engineer,  Boston, 
editor.  '     *! 

All  of  the  other  officials,  the  complete 
list  of  which  was  printed  in  Engineer- 
ing News-Record  of  Nov.  8,  1917,  p. 
902,  were  elected. 


Road   Builders  To  Hold 
Convention  at  St.  Louis 

The  American  Road  Builders'  Asso- 
ciation will  hold  its  annual  meeting  at 
St.  Louis,  Feb.  4  to  7,  and  the  Missouri 
State  Highway  Department  has  decided 
to  have  its  first  "road  week"  at  the 
same  time  and  place.  The  department 
will  have  a  laboratory  in  use  for  free 
testing  of  samples  of  rock  and  gravel, 
and  will  illustrate  the  road  work  of  the 
Missouri  convict  camps. 


Western   Society   President-Elect 
To  Promote  War  Activities 

Charles  B.  Burdick,  president-elect 
of  the  Western  Society  of  Engineers, 
purposes  that  his  administration  shall 
give  full  support  in  every  way  possible 
to  military  activities.  One  activity  pro- 
posed is  to  enlarge  greatly  the  employ- 
ment  bureau   recently   inaugurated. 

Mr.  Burdick  was  graduated  from  the 
University  of  Illinois  in  189.5,  and  be- 
gan engineering  work  as  assistant  en- 


Engineering  Societies 


CHARLES   B.    BURDICK 

gineer  to  Alvord  &  Shields,  consulting 
engineers,  engaged  principally  on  sew- 
erage work.  In  1897  he  became  assist- 
ant engineer  to  John  A.  Cole  and  from 
1901  to  1902  was  associate  in  the  firm 
of  John  A.  Cole  &  Son,  consulting  hy- 
draulic engineers.  In  1902  he  entered 
into  partnership  with  John  W.  Alvord. 

Some  of  the  activities  with  which  he 
has  been  connected  are  the  complete 
water-works  at  Gary,  Ind.;  twenty 
years'  work  on  the  water-supply  at 
Des  Moines,  la.;  complete  new  water- 
works at  La  Crosse,  Wis.;  filter  plants 
at  Evansville,  Ind.,  and  Niagara  Falls; 
flood  protection  reports  for  the  Frank- 
lin County  Conservancy  District,  Ohio, 
and  for  the  Illinois  Rivers  and  Lakes 
Commission.  His  latest  work  was  done 
in  connection  with  the  construction  of 
the  Camp  Grant  cantonment  at  Rock- 
ford,  111.,  his  firm  supervising  water- 
supply,  sewers  and  roads. 

He  has  been  a  member  of  the  West- 
ern Society  of  Engineers  since  1901  and 
has  sei-ved  two  years  on  its  board  of 
direction,  one  yer^r  ai  chairman  of  +he 
hydraulic,  sanitaiy  and  municipal  sec- 
tion and  one  yeai  as  second  vice  presi- 
dent. He  is  a  member  of  the  American 
Society  of  Civil  Engineers,  the  Amer- 
ican Water-Works  Association,  the 
Illinois  Society  of  Engineers,  the  Chi- 
cago Engineers'  Club  and  the  Univer- 
sity Club  of  Chicago. 


Calendar 


Annual  Meetings 


AMERICAN  SOCIKTY  OF  CFVIL 
ENOIXEERS.  29  West  39th  St.. 
.New  York  ;  Jan.  16  and  17.  1918. 
Sew    York. 

AMERICAN  WOOD  PRESERVERS' 
ASSOCIATION ;  Baltimore.  Md.  ; 
Jan.   22-24,   Chicago. 

AMERICAN  RAILWAY  ENGINEER- 
ING ASSOCIATION;  910  Michigan 
Ave.,  Chicago  ;   Mar.   20-22.  Chicago. 

CANADIAN  SOCIETY  OF  CFV^IL 
ENGINEERS;  Montreal;  Jan.  21-2:5. 
Montreal. 

AMERICAN  INSTITUTE  OF  MIN- 
ING ENGINEERS,  29  West  39th 
.St..  New  York;  Feb.  18-21,  New 
York. 

AMERICAN  CONCRETE  INSTI- 
TUTE; 27  School  St.,  Boston;  Feb. 
7-9,  Chicago. 


The  next  meeting  of  the  Harvard 
Engineering  Society  of  New  York  will 
oe  a  smoker  at  the  Harvard  Club,  Jan. 
18.  George  F.  Porter,  engineer  of  con- 
-tniction  of  the  St.  Lawrence  Bridge 
Co.,  will  give  an  illustrated  talk  on  the 
Quebec  Bridge,  and  will  also  cover 
other  types  of  bridges  proposed,  with  a 
brief  discussion  of  the  merits  of  the 
various  types  and  reasons  for  the  selec- 
tion of  the  present  type. 

The  regular  monthly  meeting  of  the 
Engineers'  Club  of  Trenton,  N.  J.,  was 

held  Jan.  10.  The  feature  of  the  eve- 
ning was  a  "Description  of  the  New 
Power  Plant  of  the  Erie  Lighting  Co., 
at  Erie,  Penn.,"  by  J.  B.  Scott,  of  Day 
&  Zimmerman,  Inc.,  illustrated  with 
lantern  slides.  The  club  announced 
that  in  keeping  with  the  spirit  of  the 
times  the  place  of  the  annual  banquet 
would  be  taken  this  year  by  a  collation 
and  smoker,  on  Jan.  24. 

The  Brooklyn  Engineers*  Club  held 
its  regular  meeting  for  January  on  Jan. 
10,  and  listened  to  a  paper  on  "Car 
Float  Tiansfer  Bridges  in  New  York 
Harbor,"  by  James  B.  French.  On  Jan. 
24  V.  T.  Goggin,  engineer  for  Fred  T. 
Ley  &  Co.,  builders  of  Camp  Devens, 
Massachusetts,  will  address  the  club  on 
the  construction  of  the  cantonment. 
The  address  will  be  illustrated  with 
lantern  slides. 

The  Yakima  Engineers*  Club  of 
Yakima,  Wash.,  at  its  first  regular 
meeting,  Dec.  29,  discussed  the  import- 
ance of  standard  specifications  for  wood 
stave  pipes,  and  creosoting  thereof. 
Modern  and  up-to-date  specifications 
are  now  entirely  lacking,  for  general 
use  of  engineers  and  manufacturers.  A 
committee,  consisting  of  E.  M.  Chan- 
dler, chaii-man;  T.  A.  Noble  and  C.  F. 
Gleason.  was  appointed  by  Pi-esident  R. 
K.  Tiffany,  to  prepare  such  specifica- 
tions for  consideration  of  the  club. 
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meeting,  listened  to  a  paper  B.  D.  Davis 
presented  on  "Modern  Science."  It  was 
decided  that  the  association  shall  have 
an  exhibit  at  the  first  ten-itorial  fair. 
At  the  January  meeting  of  the  associa- 
tion a  paper  on  "Tides"  would  be  read, 
it  was  announced,  by  Charles  B.  Wil- 
lard,  United  States  engineer,  who  has 
been  connected  with  breakwater  work 
for  many  years. 

The  annual  meeting  of  the  New  Jer- 
sey Sewage  Works  Association  will  be 
held  in  the  State  House  in  Trenton, 
Feb.  15.  The  program  arranged  in- 
cludes an  address  on  "The  Operation  of 
Small  Sewage-Disposal  Plants,"  by 
George  W.  Fuller,  of  New  York  City;  a 
paper,  "Difficulties  Experienced  and 
Overcome  in  the  Operation  of  the  Mad- 
ison-Chatham Plant,"  by  Paul  Molitor, 
Chatham,  N.  J.;  a  paper  on  "The  Opera- 
tion of  Sand  Filters  at  Newton  Under 
Winter  Conditions,"  by  Morford  C. 
Smith,  Newton,  N.  J.,  and  one  on 
"Sewage-Disposal  Plant  Operation  in 
England,"  by  Joshua  Jamison,  East 
Rutherford,  New  Jersey. 

The  American  Association  of  Engi- 
neers, Chicago  Chapter,  Jan.  4,  elected 
the  following  officers:  President,  T.  B. 
Lambert;  vice  presidents,  Paul  Augus- 
tinus  and  Ferdinand  Oudin;  secretary, 
Robert  W.  Shelmire;  treasurer,  L.  O. 
Wolf.  S.  A.  Greeley,  consulting  engi- 
neer, Chicago,  gave  an  illustrated  ad- 
dress on  "Housing  the  National  Army," 
and  John  J.  O'Leai-y,  president  of  the 
Chicago  Association  of  Commerce, 
spoke  on  "Patriotism  and  Production." 

A  joint  meeting  of  the  Pittsburgh 
Sections  of  the  Association  of  Iron  and 
Steel  Electrical  Engineers  and  the 
American  Institute  of  Electrical  Engi- 
neers will  be  held  at  the  Hotel  Chat- 
ham (old  Hotel  Lincoln),  Pittsburgh, 
Jan.  19.  Papers  will  be  presented  on 
the  "Generation,  Distribution  and  Con- 
sumption of  Power,"  by  B.  W.  Gibson 
and  B.  A.  Comwell,  of  the  Ohio  Works 
of  the  Carnegie  Steel  Co.,  Youngstown, 
Ohio,  for  the  A.  I.  and  S.  E.  E.  "Meth- 
ods of  Power  Factor  Con-ection"  will  be 
discussed  by  R.  A.  McCarty,  power  en- 
gineer, Westinghouse  Electric  and 
Manufacturing  Co.,  on  behalf  of  the 
A.  I.  E.  E.  At  the  next  regular  meet- 
ing of  the  Philadelphia  Section,  A.  I. 
and  S.  E.  E.,  Feb.  2,  the  subject  will  be 
"Mill  Type  Transformers,"  by  H.  G. 
Steele,  of  the  Pittsburgh  Transformer 
Co.,  Pittsburgh.  The  next  meeting  of 
the  Cleveland  District  Section  will  be 
held  Jan.  26.  The  Pittsburgh  Section 
will  hold  its  February  meeting  at  the 
Hotel  Chatham,  Feb.  16,  and  will  listen 
to  a  paper  on  "A.  C.  and  D.  C.  Skip  by 
Hoists,"  by  Mr.  Lindquist,  of  the  Otis 
Elevator  Company. 

The    Michigan    Engineering    Society 

will  hold  its  annual  meeting  at  Grand 
Rapids,  Jan.  29-31. 

The  annual  meeting  of  the  Municipal 
Engineers  of  the  City  of  New  York,  to 

which  ladies  are  invited,  will  be  held  in 
the  Engineering  Societies  Building,  29 


West  39th  St.,  at  8.15  p.m.,  on  Jan.  23. 
The  business  meeting  will  be  followed 
by  a  lecture  and  entertainment. 

The  Washington  Chapter,  American 
Association  of  Engineers,  met  Jan.  7 
for  the  first  time  since  being  chartered. 
A.  P.  Connor,  secretary,  was  dix*ected  to 
edit  and  publish  a  journal  to  outline 
the  work  of  the  association.  A  commit- 
tee was  appointed  to  select  a  permanent 
club  and  meeting  quarters.  Several 
members  spoke  on  the  growing  import- 
ance of  engineers  in  the  war. 

The  Carolina  Association  of  Highway 
Engineers  was  recently  organized  by 
the  highway  engineers  of  North  and 
South  Carolina  and  the  following  offi- 
cers were  elected:  R.  T.  Brown,  presi- 
dent, Columbia,  S.  C;  W.  M.  Peyton, 
vice  president,  Rutherfordton,  N.  C; 
N.  C.  Hughes,  vice  president,  Gaffney, 
S.  C;  N.  S.  Mullican,  secretary,  Lex- 
ington, N.  C;  A.  F.  Brown,  treasurer, 
Greensboro,  N.  C.  The  first  regular 
meeting  will  be  held  at  Chapel  Hill, 
N.  C,  Feb.  20. 


Personal  Notes 


John  T.  Fetherston,  com- 
missioner of  street  cleaning.  New 
York  City,  from  August,  1914,  to  Dec. 
31,  1917,  has  accepted  the  position  of 
construction  manager  with  the  Air 
Nitrates  Corporation,  which  is  build- 
ing an  ammonium  nitrate  plant  for  the 
U.  S.  Government  at  Muscle  Shoals,  on 
the  Tennessee  River  in  Alabama,  at  an 
estimated  cost  of  $30,000,000.  Mr. 
Fetherston  declined  a  temporary  reap- 
pointment as  street  cleaning  commis- 
sioner by  Mayor  Hylan. 

The  Moody  Engineering 
Co.,  Inc.,  formerly  at  115  Broadway, 
is  now  at  90  West  St.,  New  York. 

County  Engineer  S  H  i  N  N  ,  of  Ocean 
County,  New  Jersey,  has  resigned  his 
position  to  become  assistant  division 
supervisor  of  road  work  for  the  State 
Road  Department.  His  division  will  in- 
clude Ocean  County. 

Roger  W.  Olmsted  has  been 
appointed  chief  engineer  of  the  South 
San  Joaquin  Irrigation  District,  Cali- 
fornia, succeeding  A  .    Griffin. 

J.  B.  Stocking  has  resigned 
as  Carey  engineer  for  the  State  of 
Idaho  and  has  accepted  the  position  of 
water  master  for  the  North  Side  Canal 
Co.,  Jerome,  Idaho. 

Herman  Schneider,  dean 
of  the  College  of  Engineering  of  the 
University  of  Cincinnati,  and  father  of 
the  "cooperative  system"  of  engineering 
education,  has  been  granted  a  leave  of 
absence,  and  has  been  commissioned 
major  in  the  Ordnance  Department.  He 
will  be  stationed  at  Washington,  and 
will  be  in  charge  of  the  Industrial 
Service  Division,  which  assists  in  car- 
ing for  the  labor  needs  and  handling 


the  labor  problems  in  arsenals  and  in 
plants  having  ordnance  contracts. 

Herbert  Spencer,  engineer 
in  the  asphalt  division  of  the  road  de- 
partment of  the  Standard  Oil  Co.  of 
New  Jersey,  has  been  commissioned 
captain  in  the  Engineer  Officers'  Re- 
serve Corps,  and  has  been  assigned  to 
the  engineer  training  camp  at  Camp 
Lee,  Petersburg,  Virginia. 

Rudolph  J.  Wig,  in  charge 
of  concrete  tests  and  investigations 
of  the  Bureau  of  Standards,  has 
been  granted  a  leave  of  absence  in 
order  to  assist  in  the  concrete  ship 
division  of  the  Emergency  Fleet  Cor- 
poration. W.  A.  Slater,  for- 
merly of  the  University  of  Illinois  En- 
gineering Experiment  Station,  who  has 
been  assisting  Mr.  Wig  in  his  concrete 
ship  studies  at  the  Bureau  of  Stand- 
ards, has  likewise  been  transferred  to 
the  same  division. 

E.  S.  Borgquist,  Salt  Lake 
City,  Utah,  has  received  a  commission 
as  first  lieutenant  in  the  Engineer  Of- 
ficers* Reserve  Corps. 

Frank  M.  Masters,  inspect- 
ing engineer,  Harrisburg,  Pa.,  has  been 
commissioned  major  in  the  Ordnance 
Officers'  Reserve  Corps. 

W.  B.  McArdle  has  been  ap- 
pointed division  engineer  of  the  Cen- 
tral New  England  Ry.,  with  headquar- 
ters at  Poughkeepsie,  N.  Y.,  succeeding 
J.  H.  Gallivan,  transferred  to  the  mid- 
dle division.  New  York,  New  Haven  & 
Hartford  R.R.,  at  Boston. 

John  W.  Towle,  Omaha, 
Neb.,  is  now  plant  engineer  with  the 
U.  S.  Shipping  Board  at  the  Hog  Island 
Shipbuilding  plant  of  the  American  In- 
ternational  Shipbuilding  Corporation. 

Robert  Campbell,  engi- 
neer of  erection  for  Milliken  Bros.,  is 
now  connected  with  the  Downey  Ship- 
building Corporation,  at  Arlington, 
Staten  Island,  New  York. 

E.  McLean  Long  and  Frank 
Miller,  13  Park  Row,  New  York 
City,  have  dissolved  their  partnership 
and  will  continue  in  the  practice  of  en- 
gineering under  their  individual  names, 
with  offices  at  the  same  address. 

J.  W.  Cruikshank,  consult- 
ing engineer,  Pittsburgh,  Penn.,  has 
been  commissioned  a  captain  of  engi- 
neers, and  is  now  at  Camp  Lee,  Peters- 
burg, Virginia. 

John  W.  F.  Bennett,  after 
eight  years'  service  with  the  City  of 
New  York,  first  as  deputy  commis- 
sioner  of  water  supply  and  later  as  m 
consulting  engineer,  is  now  associated  ■ 
with  Ernest  P.  Goodrich  and 
A.  Pearson  Hoover,  consulting 
engineers. 

Bishop  Moorhead,  of  Las 
Animas,  N.  M.,  has  received  a  commis- 
sion as  second  lieutenant  in  the  Eng^i- 
neer  Officers'  Reserve  Corps. 
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B.  G.  McBride,  assistant  state 
engineer  of  Nevada,  left  Jan.  1  for 
Washington  to  take  examinations  for  a 
commission  in  the  ordnance  department. 

J.  G.  ScRUGHAM,  state  engi- 
neer of  Nevada,  was  recently  commis- 
sioned as  major  in  the  ordnance  depart- 
ment. 

Charles  E.  Whitney,  for- 
merly chief  inspector  at  Pittsburgh, 
Penn.,  for  Modjeski  &  Angier,  inspect- 
ing civil  ngineers,  is  now  a  first  lieu- 
tenant in  the  Ordnance  Officers'  Re- 
serve Corps,  and  has  been  assigned  to 
inspection  duty  in  New  England. 

L.  V.  Manspeaker,  assistant 
engineer,  Chicago  and  Alton  R.R.,  at 
Springfield,  111.,  is  now  a  captain  in 
the  Engineer  Officers'  Reserve  Corps. 

Lewis  Hall,  Morrisville,  N.  J., 
has  been  appointed  borough  engineer 
for  a  period  of  one  year.  He  succeeds 
Thomas  B.  Stockham. 

Charles  P.  Cole,  Prince  Bay, 
N.  Y.,  has  been  appointed  superintend- 
ent of  sewers  for  the  Borough  of  Rich- 
mond, New  York  City. 

Robert  L.  Fox,  Philadelphia, 
has  been  appointed  city  engineer  for 
Bethlehem,  Pennsylvania. 

Dabney  H.  Maury,  hitherto 
acting  as  consulting  engineer  in  the 
cantonment  division  of  the  Quarter- 
masters Department,  has  been  commis- 
sioned a  major  and  assigned  to  active 
duty  in  the  cantonment  division. 

Karl  R.  Kennison  has  left 
the  designing  division  of  the  Water 
Supply  Board,  Providence,  R.  I.,  and  has 
been  appointed  supervising  engineer. 
Bureau  of  Yards  and  Docks,  Navy  De- 
partment. He  has  been  detailed  for 
duty  at  the  Blake  &  Knowles  Pump 
Works  Extension,  East  Cambridge, 
Massachusetts. 

Maj.  Frederick  Mears, 
who  has  been  a  member  of  the  Alaskan 
Engineering  Commission  for  the  past 
three  years  and  in  charge  of  the  work 
at  Anchorage,  has  been  relieved,  at  his 
own  request,  of  the  duties  in  connec- 
tion with  that  position.  Maj.  Mears 
had  been  specially  detailed  to  the 
Alaska  R.R.  work  from  the  War  De- 
partment, but  felt  that  in  the  present 
time  of  stress  he  should  return  to  the 
Army.  The  War  Department  is  to 
commission  him  a  colonel  and  place 
him  in  command  of  the  engineering 
regiment  which  is  to  be  engaged  in 
railroad  work  in  France. 

William  Gerig  has  been  ap- 
pointed engineer  in  charge  of  the  An- 
chorage Division  of  the  Alaska  R.R., 
under  the  supervision  of  William 
C  .  E  D  e  s  ,  Chairman  of  the  Alaskan 
Engineering  Commission.  Mr.  Gerig 
has  been  for  the  past  two  years  v/ith 
the  commission  in  the  capacity  of  con- 
sulting engineer,  and  previous  to  that 
time  had  been  for  many  years  vice 
president  and  chief  engineer  of  one  of 
the   Hill  lines   in  the   Northwest.     He 


had  also  been  for  some  time  with  the 
Panama  Canal  as  engineer  in  charge 
of  one  of  the  construction  divisions. 

Charles  E.  Cooke,  of  the 
U.  S.  Geological  Survey,  Washington, 
D.  C,  has  been  commissioned  major  in 
the  Engineer  Officers'  Reserve  Corps. 

Malcolm  McLaren,  of 
Princeton,  N.  J.,  is  now  Captain  Mc- 
Laren of  the  Engineer  Officers'  Reserve 
Corps. 

R .  E .  Spear  has  accepted  the 
position  of  assistant  engineer  to  R  .  W  . 
Roberts,  who  is  district  engineer 
of  the  Michigan  State  Highway  De- 
partment. 

W  .  R  .  H  0  L  w  A  Y  has  resigned  as 
sanitary  engineer  in  charge  of  the 
water  purification  plant  and  the  sew- 
age disposal  plant  of  Alliance,  Ohio, 
and  is  now  in  charge  of  the  new  filtra- 
tion and  softening  plant  of  the  City  of 
Tulsa,  Oklahoma. 

K.  I.  Stearns  has  left  the  posi- 
tion of  assistant  hydraulic  engineer  at 
the  Massena,  N.  Y.,  station  of  the  St. 
Lawrence  River  Power  Co.,  and  is  con- 
nected now  with  the  engineering  de- 
partment of  the  American  Sheet  and 
Tin  Plate  Co.,  Pittsburgh. 

M.  H.  Turner,  former  service 
director,  was  elected  city  manager  of 
Ashtabula,  Ohio,  to  succeed  J  .  War- 
ren Pr  I  N  E. 

WiHTRED  Cook,  formerly  with 
the  engineering  department,  Rochester 
Railway  and  Light  Co.,  Rochester, 
N.  Y.,  is  now  with  the  hydraulic  en- 
gineering department,  Aluminum  Co. 
of  America,  Pittsburgh,  Pennsylvania. 

Calvin  E.  Cock,  formerly  of 
Fort  Worth,  Tex.,  is  now  at  Spur,  Tex. 
He  has  been  appointed  engineer  on  a 
$400,000  road  bond  issue  recently  voted 
in  Dickens  County,  Texas. 

James  H.  Reding,  formerly 
assistant  engineer  for  R.  Winthrop 
Pratt,  consulting  engineer,  Cleveland, 
Ohio,  is  now  captain  of  A  company, 
112th  Engineers,  at  Camp  Sheridan, 
Alabama. 

Louis  F.  Haffen,  at  one  time 
president  of  the  Borough  of  the  Bronx, 
New  York  City,  has  been  appointed 
consulting  engineer  of  the   borough. 

Walter  E.  Sanford,  for- 
merly with  the  Public  Service  Commis- 
sion, New  York,  First  District,  is  now 
with  Mason  &  Hanger-MacArthur 
Bros.,  at  the  Port  Newark  Terminal, 
Port  Newark,  New  Jersey. 

A  .  S  .  M  I  R I  c  K  ,  formerly  of 
Denison,  Iowa,  is  now  in  the  office  of 
the  Nebraska  state  engineer,  Lincolr, 
Nebraska. 

Francis  E.  Daniels,  assist- 
ant engineer  with  the  Pennsylvania 
State  Department  of  Health,  has  been 
commissioned  captain  in  the  Sanitary 
Corps  of  the  National  Army,  and  has 
been  assigned  to  Camp  Greene,  Char- 
lotte, North  Carolina. 


Capt.  F.  R.  Schanck,  who 
has  been  commissioned  in  the  Ordnance 
Department,  has  been  assigned  to  duty 
as  chief  of  the  district  of  the  produc- 
tion section,  carriage  division,  Chicago. 
Capt.  Schenck  had  been  connected  with 
engineering  work  on  the  irrigation  op- 
erations of  the  Interior  Department  for 
a  number  of  years,  and  at  the  time  of 
being  commissioned  was  assistant  chief 
engineer,  and  also  in  charge  of  me- 
chanical engineering  for  the  irrigation 
work  at  the  Indian  Bureau. 

Charles  J.  Boland,  for  the 
past  two  years  constructing  engineer 
of  C.  P.  Boland  Co.,  engineers  and  con- 
tractors, Troy,  N.  Y.,  is  now  first  lieu- 
tenant in  the  Signal  Corps,  Construc- 
tion Department,  "Somewhere  in 
France"  with  the  American  expedi- 
tionary forces. 

Capt.  Charles  Garten- 
stein,  who  was  until  recently  engi- 
neer of  design  in  the  office  of  the  Presi- 
dent of  the  Borough  of  the  Bronx,  New 
York  City,  is  now  a  member  of  the  En- 
gineer Officers'  Reserve  Corps,  and  has 
been  assigned  to  the  officers'  training 
camp  at  Petersburg,  Virginia. 

Harry  C.  Dudley,  Duluth, 
Minn.,  and  Abner  Gile 
W  I  T  H  E  E  ,  Watertown,  Fla.,  have 
been  commissioned  captains  in  the  En- 
gineer Officers'  Reserve  Corps. 

Charles  Herbert  Sweet- 
s  E  R ,  of  the  U.  S.  Office  of  Public 
Roads,  Washington,  D.  C,  has  received 
a  commission  as  captain  in  the  Engi- 
neer Officers'  Reserve  Corps. 

Frederick  H.  Kruger,  Ala- 
meda, Calif.,  and  Whitney  New- 
ton, Dulce,  N.  M.,  have  received 
commissions  as  first  lieutenants.  Engi- 
neer Officers'  Reserve  Corps. 

Sanford  E.  Thompson,  con- 
sulting engineer,  Boston,  Mass.,  has 
been  commissioned  a  major  in  the  Ord- 
nance Department  of  the  Army. 

L  E  0  F  .  C'a  p  r  0  n  i  ,  formerly  with 
the  National  Bridge  Works,  New 
York,  is  now  with  the  New  York  office 
of  the  Bethlehem   Steel  Company. 

Byron  J.  Lambert,  professor 
of  structural  engineering  in  the  State 
University  of  Iowa,  has  been  commis- 
sioned major  with  the  23d  (Highway) 
Engineers  and  is  now  at  Camp  Meade, 
Maryland 

W.  L.  Maloney,  supervising 
engineer  on  the  construction  of  Camp 
Grant,  has  now  received  his  commis- 
sion as  Major  in  the  Quartermasters 
Department  of  the  National  Army 
and  been  assigned  to  the  Cantonment 
Division. 

H .  H .  Tracy,  city  engineer  of 
Norfolk,  Neb.,  has  closed  his  office  and 
joined  the  colors  in  the  capacity  of 
first  lieutenant  of  the  Engineer  Offi- 
cers' Reserve  Corps.  He  is  at  Camp 
Lee,  Va.,  for  a  three  months'  training 
course. 
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B  J  T  .  J  E  u  P  ,  who  has  been  city 
engineer  of  Indianapolis  during  the 
administration  of  Mayor  Joseph  T. 
Bell  the  present  incumbent,  and  who 
retired  from  office  Jan.  14,  has  been 
appointed  chief  engineer  of  the  Indian- 
apolis Water  Co.  Mr.  Jeup  has  been 
serving  the  City  of  Indianapolis  as  as- 
sistant city  engineer  or  city  engineer 
during  several  administrations. 


Obituary 


James  MACDoNALD.age  107, 
Canada's  oldest  contractor,  builder  of 
many  large  docks  and  wharves,  and  of 
many  big  grain  elevators,  died  at  Col- 
ling^vood,  Ont,  recently. 

Samuel  J.  Stilwell,  elec- 
trical and  construction  engineer  and 
grading  contractor,  a  resident  of  Seat- 
tle, Wash.,  for  28  years,  died  Dec.  25. 
Mr.  Stilwell  was  58  years  old  and  was 
active  in  contracting  circles.  In  early 
days  in  Seattle,  he  was  superintendent 
of 'the  Bell  Telephone  Co.  His  greatest 
work  in  Seattle  was  the  regrading  of 
Denny  Hill,  as  member  of  the  firm  of 
Grant,  Smith  &  Stilwell.  Stilwell 
Bros,  also  graded  that  portion  of  the 
Lake  Washington  Government  Canal 
between  Lake  Washington  and  Lake 
Union. 

George  W.  Rapp,  senior  mem- 
ber of  the  firm  of  Rapp,  Zettel  &  Rapp, 
architects,  died  at  his  home  in  Cincin- 
nati, Ohio,  Jan.  10,  at  the  age  of  66 
years.  Mr.  Rapp  was  a  charter  mem- 
ber of  the  Cincinnati  Chapter,  Ameri- 
can Institute  of  Architects,  and  during 
the  years  1912  and  1913  was  building 
commissioner  of  the  City  of  Cincinnati. 
During  his  term  of  office  the  Housing 
Department  for  the  inspection  of  tene- 
ments was  organized,  and  he  also  con- 
ducted an  active  campaign  of  careful 
inspection  of  amusement  places  which 
resulted  in  increasing  the  standard  re- 
quirements governing  theaters. 


mittee  of  the  Council  of  National  De- 
fense, addressing  the  Motor  Ti-uck  Man- 
ufacturers' Convention  in  New  York,  on 

Jan.  8. 

There  were  110  delegates  present, 
representing  70  manufacturers  of  motor 
trucks.  The  keynote  of  the  meeting 
was  war  service.  Resolutions  were 
adopted  tendering  the  services  of  the 
motor  ti-uck  manufacturers  to  the 
President,  to  the  Secretary  of  War  and 
to  the  Council  of  National  Defense.  A 
progi-am  of  constructive  motor-tnick 
legislation  was  outlined,  and  resolutions 
were  passed  to  further  this  work. 

Spirited  discussion  dealt  with  the 
vital  need  for  immediate  and  wide- 
spread good  road  construction  to  expe- 
dite the  war  work  of  the  nation  by  re- 
lieving traffic  congestion.  Several 
noted  speakers  dwelt  upon  this  phase  of 
wai-time  construction. 

Mr.  Chapin's  address  was  upon  the 
work  of  the  Highways  Transport  Com- 
mittee of  the  Council  of  National  De- 
fense. He  outlined  the  great  need  for 
transportation  and  adequate  roads, 
properly  maintained,  in  order  to  win  the 
war.  In  selecting  a  route  for  the  over- 
land transpoi-t  of  army  motor  trucks, 
he  stated,  there  were  encountered  many 
gaps  of  impassable  roads  which  had  to 
be  rebuilt  and  other  stretches  which  had 
to  be  repaired.  In  one  or  two  states 
there  were  good  roads,  suitable  for  a 
through  route,  which  were  not  charted 
on  the  state  highway  maps. 


Trucks  To  Carry  Ship's  Parts 


Industrial  News 
AND  Comment 


Good  Roads  Are  Urged  by 
Motor  Truck  Men 

Manufacturers   in   Convention   Empha- 
size Need  for  a  Strong  Construction 
Program  To  Promote  War- 
time Hauling 

"Although  $1,800,000,000  has  been 
spent  on  highways  in  the  United  States 
during  the  last  ten  years,  we  are  totally 
lacking  in  adequate  motor-tinick  routes 
between  our  large  cities  and  distribut- 
ing points,"  said  Roy  D.  Chapin,  chair- 
man of  the  Highways  Transport  Com- 


Further  need  for  permanent  road  con- 
struction of  a  type  to  withstand  .he 
heaviest  traffic  was  evidenced  by  the 
fact  that  the  Highways  Transport  Com- 
mittee of  the  Shipping  Board  has  asked 
that  the  war  trucks  which  are  being 
driven  overland  shall  carry  the  parts  of 
ships  now  urgently  required  at  the  At- 
lantic seaboard. 

Cooperation  between  highway  engi- 
neers and  the  motor-truck  industry  in 
the  design  and  construction  of  modern 
highways  was  urged  by  George  C. 
Diehl,  chairman  of  the  Good  Roads 
Committee  of  the  American  Automobile 

Association.  t^-  ui 

"Motor  truck  roads,"  said  Mr.  Diehl, 
"must  be  built  on  the  shortest  practic- 
able route  in  order  to  cut  the  cost  of 
truck  freighting  to  a  minimum.  Volume 
of  traffic,  grades  and  load  distribution 
on  the  trucks  must  be  considered  be- 
fore the  width  and  type  of  road  are 
chosen.  Bridges  should  be  taken  out  of 
the  control  of  counties  and  placed  under 
state  or  Federal  jurisdiction.  Many  of 
our  present  bridges  are  unable  to  carry 
loads  which  may  be  transported  over 
the  roads,  due  to  county  control  of 
bridge  work. 

Roads  Must  Withstand  Heavy 

Traffic 
"The  roads  of  today  must  be  built 
with   a   concrete   base   and   a   top   that 
will  withstand  the  heavy  loads  of  motor 

Parallel  roads  to  care  for  important 
intercity  traffic  were  pointed  out  by  Mr. 
Diehl  as  a  modem  need. 


S.  M.  Williams,  of  the  Garford  Co., 
also  appealed  for  the  immediate  build- 
ing of  national  highways  able  to  care 
for  motor-truck  traffic.  During  the  next 
year  the  increased  freight  hauling  by 
motor  truck  will  be  too  much  for  the 
present  system  of  highways  to  with- 
stand. 

"Legislation  Affecting  Use  of  Motor 
Trucks"  was  covered  by  Windsor  T. 
White,  chairman  of  the  National  Auto- 
mobile Chamber  of  Commerce  Commer- 
cial Vehicle  Committee.  Mr.  White 
asked  for  a  Federal  statute  controlling 
motor-truck  operation  in  every  state. 

At  present  motor  trucks  of  a  type 
free  to  operate  in  one  state  are  barred 
by  local  laws  from  working  in.  other 
states. 

Cooperation  between  the  motor-truck 
manufacturers  and  the  state  and  na- 
tional associations  interested  in  high- 
way development  was  urged  by  Mr. 
White. 

Maj  Edward  Orton,  Jr.,  Quartermas- 
ters Corps,  U.  S.  A.,  told  of  the  great 
work  of  driving  30,000  motor  trucks 
overland,  of  which  the  first  convoy  has 
just  gone  through.  "One  great  benefit 
of  these  'drive-aways'  will  be  the  en- 
lightenment of  the  citizens  regarding 
the  need  for  overland  motor  routes  ca- 
pable of  withstanding  motor-ti-uck  traf- 
fic," said  Major  Orton.  "It  will  make 
clear,  too,  the  necessity  for  roads  that 
actually  lead  somewhere  and  do  not 
branch  out  to  obscure  points,  as  do 
roads  built  under  individual  road-build- 
ing programs  of  our  several  states. 
This  need  has  long  been  evident,  but 
these  war  trucks  will  help  to  bring  it 
to  the  fore  and  result  in  the  great  de- 
velopment of  our  national  highways." 


For  the  Man  Who  Is  "Sold  Up" 

An  interesting  suggestion  to  the 
manufacturer  who  is  "sold  up"  was 
made  the  other  day  by  a  man  who  is 
in  close  touch  with  the  industrial  field. 
"Good  operators  for  trenching  ma- 
chines, steam  shovels  and  locomotive 
cranes  are  scarce  and  becoming 
scarcer,"  said  he.  "Equipment  at  work 
now  is  not  getting  the  skilled  attention 
that  it  needs  to  get  the  most  service 
out  of  it.  Used  or  second-hand  equip- 
ment that  has  changed  several  times 
is  likely  to  deteriorate  fast. 

"In  consequence,  I  believe  that  it 
would  pay  the  manufacturers  to  keep 
a  skilled  service  man  on  the  road  to 
follow  up  the  machines  that  have  seen 
several  years'  use.  Let  him  show  the 
operator  how  to  'hunt  trouble'  on  the 
machine,  how  to  make  simple  repairs 
and  adjustments,  when  to  'shop  her 
and  how  to  instruct  the  shop  force  re- 
garding repairs,  for  the  shop  mechanics 
in  the  average  organization  contain  a 
big  percentage  of  green  men  these  days, 

too.  ., 

"This  field  service  will  prolong  tne 
life  of  the  equipment,  thus  adding  to 
war-time  conservation  of  materials. 
It  will  also  be  a  powerful  factor  m 
building    good    will   for   the   manufac- 
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turers  of  construction  equipment  who 
adopt  it.  To  the  manufacturer  who  is 
'sold  up'  this  good  will,  particularly 
among  second-hand  owners,  is  a  valu- 
able asset." 

These  comments  seem  worth  while 
passing  along  to  the  readers  of  this 
page.  It  would  be  interesting  to  hear 
from  manufacturers  who  are  already 
working  along  these  lines. 


Licenses  Required  for  All 
Shipments   of    Wire    Rope 

A  notice  has  been  issued  by  the  War 
Trade  Board  regarding  exports  of 
wire  rope,  classified  as  galvanized 
wire,  without  an  export  license.  The 
attention  of  shippers  is  called  to  the 
fact  that  export  licenses  are  required 
for  all  shipments  of  iron  and  steel  wire 
rope,  cable  and  strands  consisting  of 
six  or  more  wires,  whether  or  not  the 
wires  are  painted,  galvanized  or  coated 
in  any  way,  and  that  it  is  necessary  to 
obtain  an  export  license  for  every  ship- 
ment of  this  material.  Notice  is  also 
given  that  the  act  of  improperly  classi- 
fying material  in  order  that  it  may  be 
exported  without  a  license  subjects  the 
exporter  to  the  penalty  of  the  law. 


Notes  of  the  Industries 

H.  Y.  Smith,  engineering  superin- 
tendent for  James  Kennedy,  contractor, 
Fargo,  N.  D.,  has  joined  the  staff  of 
Kern-Hunter,  Inc.,  dealer  in  contrac- 
tors' equipment,  Milwaukee.  Mr.  Smith 
was  in  the  contracting  business  in  New 
Jersey  for  11  years.  J.  N.  Young,  for- 
merly Chicago  manager  for  the  Me- 
chanical Appliance  Co.,  is  handling  the 
Central  Wisconsin  territory  for  this 
company. 

The  Frampton  Window  Shade  Co., 
Pendleton,  Ind.,  has  been  succeeded  by 
Hamilton  Manufacturing  Co.,  Ander- 
son, Ind. 

After  an  existence  of  nine  years  as 
a  department  of  the  Chicago  Pneumatic 
Tool  Co.,  the  motor  truck  interests  of 
the  company  were  taken  over  on  Jan. 
1  by  a  new  organization  known 
as  the  Little  Giant  Truck  Co.  The  lat- 
ter is  owned  and  controlled  by  the  Chi- 
cago Pneumatic  Tool  Co.  and  the  of- 
ficers are  the  same,  W.  0.  Duntley, 
president;  W.  B.  Seelig,  secretary  and 
L.  Beardsley,  treasurer,  with  T.  J.  Hud- 
son, sales  manager.  The  headquarters 
will  remain  in  the  Little  Giant  Build- 
ing, 1615  Michigan  Ave.,  Chicago. 

Ralph  C.  Davison,  for  the  past  six 
years  associated  with  the  American 
Mason  Safety  Tread  Co.  in  a  selling  and 
engineering  capacity,  has  resigned  his 
position  and  directorship  to  become  as- 
sociated with  the  American  Abrasive 
Metals  Company,  makers  of  Feralun 
Safety  Treads  and  Anti-Slip  surfaces. 
Mr.  Davison,  through  his  connection 
with  the  Concrete  Association  of  Amer- 
ica, has  a  large  acquaintance  among 
architects  and  contractors,  and  as  as- 
sociate editor  of  the  "Railroad  Gazette" 
made  many  friends  among  railroad 
men. 


The  Marsh-Capron  .Manufacturing 
Co.,  Chicago,  manufacturers  of  the 
Mar.sh-Capron  "rail  track"  mixer  and 
other  concrete  machinery,  ha.s  "Linked 
up  with  Lakewood"  (as  the  Lakewood 
slogan  has  it).  The  Lakewood  ".M-C 
Line"  will  be  the  new  name  of  the  com- 
pany's equipment. 

J.  D.  Cardinell  announces  that  he  has 
purchased  the  vellum  manufacturing 
department  of  the  Cardinell-Vincent 
Co.,  which  he  has  organized  to  manu- 
facture and  distribute  vellum  paper  ex- 
clusively, under  the  name  of  the  Cardi- 
nell   Vellum    Manufacturing    Con  pany. 

The  Glauber  Brass  Manufacturing 
Co.,  of  Cleveland,  plans  to  erect  a  re- 
inforced concrete  building,  1.50  x  300  ft. 
The  building  will  be  required  for  occu- 
pancy on  Apr.  1. 

On  Jan.  1  there  were  1417  stars  in 
the  service  flag  of  the  American  Sheet 
and  Tin  Plate  Company. 


Belt  Mixer,  but  which  name  has  since 
been  changed  to  Rex  Mixer. 

Mr.  Levalley  was  82  years  old  last 
April.  From  1891  until  1917  he  was 
president  and  general  manager  of  the 
Chain  Belt  Co.  In  1916  be  was  elected 
chairman  of  the  board  of  directors  and 
held  this  position  to  the  time  of  his 
death.  He  was  also  interested  in  the 
C.  O.  Bartlett  &  Snow  Co.,  Cleveland, 
and  the  Federal  Malleable  Co.,  Mil- 
waukee. 

Mr.  Levalley  gave  generously  to  char- 
itable institutions  and  only  within  the 
past  year  gave  $100,000  to  the  Mil- 
waukee Foundation. 

J.  Howard  Murray,  former  owner  of 
the  Trenton  Vise  and  Tool  Works,  died 
in  Trenton,  Dec.  18.  Mr.  Murray  was 
also  formerly  associated  with  his  son, 
Gen.  C.  Edward  Murray,  in  the  Cres- 
cent Insulated  Wire  and  Cable  Co. 


Christopher  W.  Levalley  Dead         TRADE   PUBLICATIONS 


Christopher  W.  Levalley,  founder  and 
chairman  of  the  board  of  directors  of 
the  Chain  Belt  Co.,  died  suddenly  of 
heart  failure  at  his  home  in  Milwaukee, 
Jan.  4. 

Mr.  Levalley  was  bom  at  Manches- 
ter, Conn.,  in  April,  1835,  and  received 
his  education  in  the  schools  there. 
When  14  years  old  he  moved  to  Hart- 
ford, Conn.,  where  he  served  an  ap- 
prenticeship in  a  machine  shop.  At 
the  outbreak  of  the  Civil  War  he  en- 
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listed  in  the  army.  After  the  war  he 
went  to  St.  Paul  as  superintendent  of 
the  St.  Paul  Harvester  Co.,  later  be- 
coming general  manager.  It  was  at 
this  time  that  he  saw  the  necessity  of  a 
positive  drive  for  harvesting  machinery, 
and  in  1891  he  went  to  Milwaukee, 
where  he  established  the  Chr.in  Belt 
Company. 

In  1907  Mr.  Levalley  conceived  the 
idea  of  driving  a  concrete  mixer  with 
a  steel  chain  and  using  a  cast  semisteel 
drum.  These  ideas  were  incorporated 
in  what  was  known  then  as  the  Chain 


"The  Modern  Freighter"  is  the  title 
of  a  folder  issued  by  the  United  States 
Motor  Truck  Co.,  illustrating  the  work 
of  United  States  trucks  on  intercity 
hauls. 

"My  Dear  Ji.-n"  is  the  title  of  a 
pamphlet  just  issued  by  the  Carnegie 
Steel  Co.  It  is  as  good  as  it  sounds. 
As  P.  B.  Woodworth,  advertising  man- 
ager, says  in  his  accompanying  letter, 
the  Carnegie  Steel  Co.  yearly  prints 
and  distributes  23  publications,  each 
covering  a  specific  field  in  detail.  The 
new  pamphlet  is  intended  to  make  clear 
the  full  scope  of  the  company's  activi- 
ties in  a  wide  range  of  specialized 
fields.  The  facts  are  interesting  and  of 
a  nature  seldom  presented  in  a  trade 
publication. 

"How  To  Make  and  Use  Concrete"  is 
the  title  of  a  handbook  issued  by  the 
Ransome  Concrete  Machinery  Co.,  115 
Broadway,  New  York.  The  author  is 
H.  Colin  Campbell,  C.  E.,  E.  M.  A 
wide  range  of  concrete  construction  and 
every  stage  of  construction  are  cov- 
ered. Attention  is  given  to  selection  of 
aggregates.  Plan?  and  bills  of  mate- 
rial are  shown  for  a  semi-portable 
gravel  \.ashing  plant.  Reinforcing  of 
various  types  is  discussed  and  tables  of 
quantities  of  materials  are  given  for 
building  and  paving  work.  The  hand- 
book costs  $1.00. 


Appllinces 

AND  MATERULS 


A  Correction 

In  the  description  of  "Bloxonend" 
published  last  week  in  this  column,  the 
sentence  which  should  have  read  "The 
blocks  are  made  up  in  sections  about 
8  ft.  long"  was  printed  "8  in,  long," 
owing  to  a  typographical  error. 


Proposals 


For  Proposals  Advertised    See  Pare* 
5!)  to  61    Inclusive 


WATER-WORKS 


Bids 
Close 

Jan.   22.  GeraJdlne,   Mont. 

Jan.  22.  Ft.   Worth,   Tex. 

JaJi.    25.  Franklin,    Minn. 

Jan.  26.  Elizabeth,    N.   J. 

Jan.   28.  Columbus,   O.    ... 

Jan.   31.  Peoria.    Ill 

Feb.     5.  Jersey   City,    N.  J 


SEWERS 


See  Eng. 
News-Record 


.Jan.  3 
,  .Jan.  10 
.Jan.  10 
.Jan.  17 
.Jan.  17 
.Jan.  17 
.Dec.   27 


Jan.  19.  Hagerstown,   Md Jan.  10 

Jan.   21.  Anniston,    Ala.-    Jan.   10 

Jan.   21.  Marquette,   Kan Jan.   17 

Jan.   24.  Owensboro,    Ky Jan.   10 

Adv.   Jan.    10. 

Feb.      1.  Toledo.    O Dec.   13 

Feb.     5.   Phillipsburg,  N.  J Jan.      3 

Adv.   Jan.    3   and   10. 

Feb.     5,  Texarkana,   Tex '.  .  .  .Jan.   17 

Feb.     6.  Twin   Falls,    Idaho    Jan.   10 


BRIDGES 


Jan.   20.  "Wrig-htstown,    Wis Jan.   17 

Jan.   21.   Gering,    Neb Jan.      3 

Jan.  22.   North    Platte,    Neb Jan.     3 

Jan.  22.  Glenville,   W.   Va Jan.  10 

Jan.   23.  West   Point.   Neb Jan.     3 

Jan.   24.   Center,    Neb .'.  .Jan.      3 

Jan.   25.  Wayne,    Neb Jan.  10 

Jan.   28.  McCook,    Neb Jan.     3 

Jan.   30.  Dundee,    111 Jan.  17 

Jan.   31.   Dyersville,   la Jan.  17 

Jan.   31.   Romney.    W.    Va Jan.   10 


STREETS  AND  ROADS 


Lansing.    Mich Dec.  27 

Adv.   Dec.   27. 

California    Jan.  10 

Santa   Barbara,    Cal Jan.  10 

Iroquois,    Ont Jan.  10 

Pennsylvania      Jan.  3 

Adv.   Jan.    3   and    10. 

Baltimore,    Md Jan.  17 

Jonesboro,  Ark Jan.  10 

Henderson,    Ky Jan.  10 

California    Jan.  17 

Key  West,  Fla Jan.  10 

Cincinnati,    O Jan.  17 

Tallahassee,  Fla Jan.  17 

Indiana    Jan.  17 

Evening  Shade,  Ark Jan.  17 


Jan. 

21. 

Jan. 

21 

Jan. 

21 

Jan. 

21. 

Jan. 

22 

Jan. 

23 

Jan. 

24 

Jan. 

25 

Jan. 

28 

Jan. 

SI 

Feb. 

1. 

Feb. 

5 

Feb. 

5 

Feb. 

14 

Bids 
Close 


See  Eng. 
News-Record 


EXCAVATION   AND  DREDGING 


Jan.   25.  Henderson,   Ky Jan.  10 

Jan.   29.  Walker,    Mina     Jan.  10 

Jan.   29.   Sibley,  la Jan.  17 

Feb.     5.  Albany,  N.  Y Jan.  17 


BUILDINGS 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Mar. 
Mar. 
Apr. 


18. 
24. 
24. 
28. 
29. 
31. 
11. 
15. 

1. 

8. 

1. 


New  Haven,   Conn 
Defiance,   O.    . 

Lima,  O 

Norwalk,  Cal. 
Fresno,  Cal.  . 
Albany,  N.  Y. 
Columbus,  O. 
Duluth,  Minn. 
Wassau,  Wis. 
Rice  Lake,  Wis. 
Springfield,  Mass. 


.  .Jan.  3 
..Jan.  3 
.  .Jan.  17 
.  .Jan.  17 
.  .Jan.  17 
.  .Jan.  17 
.  .Jan.  17 
.  .Dec.  27 
.  .Jan.  17 
.  ..Ian.  17 
.  .Jan.   17 


FEDERAL   GOVERNMENT   WORK 


Jan,  21.  Post   Office  —  Alexandria, 

La Jan.  17 

.Tan.   21.   Radio  Towers  and  Tanks — 

Barataria,   La Dec.   20 

Jan.   21.   Dredging — San     Francisco, 

Cal Jan.      3 

Jan.   21.   Pit    for    Furnace — Charles- 
ton,  W.   Va Jan.  17 

Jan.   28.  Post   Ofl^ce — Sunbury,    Pa.  .Dec.     6 

Jan.   28.   Marine    Railways — Boston, 

Mass Jan.   1 0 

Jan.   28.   Marine    Railway — Charles- 
ton,   S.    C Jan.   10 

Jan.   28.  Gates — Louisville,  Ky Jan.   10 

Adv.   Jan.    10. 

Jan.   31.  Wharf — Ft.  Adams,  R.  I.    .Jan.   10 
Adv.  Jan.   10. 

Feb.     1.  Dredging  —  New   Orleans, 

La Jan.   10 

Adv.  Jan.  10. 

Feb.      5.  Excavators — Denver,    Colo. Dec.   27 

Feb.     6.   Post    Office    —    Pittsburgh, 

Pa Jan.   10 

Feb.  11.   Dredging — New  York,  N.  V.Jan.    17 


MISCELLANEOUS 


Jan.  21.  Cement  and  Asphalt — Ham- 
ilton,  Ont Jan.    17 

Jan.   24.   Coal   Bunker  —  Cleveland, 

O Jan.    1 7 

Jan.    29.  Waterway  Improvements — 

West   Palm   Beach,    Fla.  .Jan.   10 

Jan.   29.  Street    Lighting    System — 

New  York,   N.   Y .Tan.   17 

Feb.  11.  Harbor  Improvement — Mo- 
bile, Ala Dec.   27 

Mar.  11.   Tunnel — Los    Angeles.  Cal.  .Jan.      3 


Where  name  of  offiriul  in  not  given, 
iniiiiiries  sliould  be  addressed  to  Cit.v 
Clprli.  County  Clerk  or  corresponding 
<>fH<'ial. 


WATER-WORKS 

Propose<I    Work 

Mass.,  Springfield — City  plans  to  build 
storage  reservoir  on  Granville  water  shed. 
F.   H.   Clark,   city  engr. 

N.  J.,  Flanders — Town  plans  to  build  new 
water-works  system. 

N.  J.,  Uightstown — Boro.  plans  to  im- 
prove water  system,  including  new  powei 
equipment. 

Pa.,  Pottstown — Pottstown  Water  Co.  ac- 
quired 50-acre  tract  in  West  Pottstown  and 
plans  to  extend  system,  including  increase 
in  capacity  of  filtration  plant  about   50%. 

Pa.,  Williamsport  —  Williamsport  Water 
Co.  plans  to  extend  and  improve  its  plant. 
About  $250,000. 

Va.,  Norfolk — City  lea.sed  docks  to  Gov- 
ernment and  will  furnish  water  to  termi- 
nals and  rtaval  base  at  Pine  Beach ;  also 
plans  to  connect  all  city  lakes,  lay  larger 
mains  from  pumping  station  to  naval  base 
and  provide  additional  pumping  facilities. 
W.    H.   Taylor,   Jr.,   city   engr. 

Ala.,  Oneonta — Alabama  Water  Co.  pur^ 
chased  plant  of  Oneonta  Utility  Water  & 
Light  Co.  and  will  improve  same  by  in- 
stalling pumps,  mains,  and  hydrants. 

Mich.,  Flint — City  voted  $128,000  bonds 
to  build  water  system.  E.  C.  Shoecraft, 
city  engr.     Noted  Aug.   30. 

la.,  Des  Moines — City  plans  to  build  new^ 
water- works  plant  changing  source  of  wa- 
ter supply  from  Raccoon  River  water  shed 
to  Des  Moines  River.  K.  Kastberg,  city 
engr. 

la..  Twin  Falls — (Official)  —  City  elec- 
tion Jan.  30  to  vote  on  $375,000  bonds  to 
build  water  system,  involving  24  in.  diam- 
eter supply  line  of  California  redwood,  from 
filtration  plant  to  city,  2  mi.  long,  about 
6  mi.  8-10  in.  c.i.  mains  in  business  dis- 
trict, 10  mi.  4  in.  California  redwood  mains 
in  residential  district ;  also  83  new  fire 
hydrants.  W.  A.  Minnick,  elk.     Noted  Jan. 


Tex.,  Brady — City  voted  $25,0  0  bonds  to 
build  water-works  plant  and  distributing 
system.     Noted  Doc.   27. 

Tex.,  Corsicana  —  City  plana  to  issue 
$400,000  bonds  to  build  water  system.  Noted 
May  17. 

Tex.,  Port  Arthur — Port  Arthur  Light  & 
Power  Co.  plans  to  install  water  treating 
plant.      About  $16,000. 

Idaho,  BuIU — City  plans  to  install  new 
water  supply  system.  If  water  is  brought 
from  Antelope  Springs  it  will  necessitate 
40  mi.  pipe  line  and  cost  $350,000  ;  if  sup- 
ply be  taken  from  Clear  Lake  it  will  cost 
between  $80,000  and  $100,000.  Burns  & 
McDonnell,  400  Inter  State  BIdg.,  Kansas 
City,   Mo.,   engrs. 

Wash.,  Seattle  —  Council  appropriated 
$11,400  to  extend  water  system.  A.  H.  Di- 
mock,   city  engr. 

Cal.,  Tropioo — City  plans  to  issue  $100,- 
000  bonds  to  build  water  system  and  pur- 
cha.se  electric  equipment.     Noted  Oct.   25. 
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Most  Drastic  of 

Government  Mandates 

THE  Fuel  Administrator's  drastic  order  has  been 
and  will  be  obeyed.  Patriotism,  however,  should 
not  blind  us  to  the  fact  that  his  decree  shutting  down 
industry  first  for  a  period  of  five  days  and  then  for 
nine  successive  Mondays  is  the  most  drastic  order  our 
Government  has  ever  issued. 

While  canvass  of  industries  well  scattered  through 
the  chief  industrial  section  of  our  country  demonstrates 
willingness  to  submit  to  the  order,  there  is  far  from 
general  agreement  as  to  its  probable  necessity.  Certain- 
ly, the  way  in  which  it  was  given  out  lacked  diplomacy 
and  an  appreciation  of  the  psychology  of  the  American 
people.  Had  the  President  been  chiefly  responsible  for 
the  order,  no  such  blunder  would  have  been  made.  He 
has  consummate  ability  in  presenting  big  situations  to 
the  country. 

Nevertheless,  the  effect  of  the  order  is  so  tremendous 
that  the  Fuel  Administrator  must  have  foreseen  the 
need  of  making  a  defense.  The  fact  that  he  did  not 
do  so  until  the  order  was  issued  raised  the  suspicion  that 
he  made  the  decision  without  having  exhausted  all  less- 
drastic  alternatives.  It  now  appears  that  the  course 
adopted  had  long  been  under  consideration,  and  that  the 
primary  object  was  to  show  the  country's  production 
and  prevent  increased  seaboard  congestion. 

While  freight  congestion,  due  to  lack  of  shipping,  and 
perhaps  to  lack  of  coordination  in  the  handling  of  ship- 
ping, may  be  the  immediate  reason  for  this  drastic  pro- 
cedure, in  the  last  analysis  the  trouble  lies  with  the 
faulty  railroad  regulation  which  for  ten  years  has  pre- 
vented the  expansion  of  transportation  facilities.  For 
this  policy  the  railroad  commissions  are  responsible  and 
beyond  them  the  people  themselves. 

It  is  not  much  consolation  at  this  late  date  to  place  the 
blamS  squarely,  but  it  may  do  some  good  if  the  public 
at  large  is  awakened  to  the  true  cause  for  its  present 
suffering.  Could  this  be  indelibly  impressed  upon  all 
voters,  there  would  be  less  advocacy  of  the  permanent 
retention  of  the  railroads  by  the  Government 

Centralize  the 

Housing  Authority 

GOVERNMENT  funds  for  housing  war  workers  have 
been  slow  in  coming.  For  months  the  need  ha;-' 
been  great,  but  the  voices  of  the  few  experts  crying 
in  the  wilderness  have  not  been  able  to  break  down 
official  conservatism  at  Washington.  Now  at  last  the 
Shipping  Board  has  made  the  first  step  and  there  is 
houe  that  the  War  Department  or  the  Council  of  Na- 


tional Defense,  or  whoever  is  to  control  the  munitions 
works,  will  follow  its  lead.  The  best  results  cannot 
be  secured  unless  the  entire  housing  program  is  put 
under  one  central  body  composed  of  experts  who,  while 
taking  advice  as  to  general  needs  from  the  departments 
concerned,  will  have  the  final  say  as  to  the  design  and 
control  of  the  new  towns  that  must  be  built.  Only  in 
this  way  can  the  housing  problem  be  worked  out.  It 
has  long  since  passed  the  stage  of  a  local  problem.  That 
it  is  a  part  of  a  stupendous  social  program  is  well  recog- 
nized in  the  other  warring  countries,  and  not  to  accord 
such  recognition  here  would  be  to  fail  to  see  beyond 
the  day  peace  is  signed.  Diverse  authorities  cannot  be 
expected  to  have  this  broad  foresight,  but  a  rightly 
selected  housing  commission  will  have  it  in  large  meas- 
ure, and  can  in  addition  be  so  constituted  as  to  bring 
to  the  tasks  of  immediate  construction  a  much-needed 
experience  in  such  work. 

The  Readjustment 
of  Business 

THE  readjustment  of  the  industrial  life  of  this 
country  to  war  conditions  has  been  carried  out  by 
jerks  and  starts.  Much  grinding  of  machinery  and 
stripping  of  gears  has  taken  place  in  the  achievement 
of  even  such  small  results  as  are  boasted  of  by  cabinet 
officers.  The  real  problem  has  not  been  so  much  as 
stated  by  the  Administration,  which  has  attacked  in- 
dustry as  it  would  a  refractory  mule,  with  a  club  instead 
of  with  a  bridle.  As  against  the  dictum  that  you  can 
run  your  non-war  business  without  actually  breaking 
the  law  until  the  Government  finds  time  to  shut  you  up, 
we  must  come  to  the  principle  that  every  patriotic  man 
must  continue  to  run  his  non-war  business  until  the 
Government  can  find  some  ^-/ay  to  make  use  of  the  in- 
vestment and  labor  involved  to  help  win  the  war.  If  we 
are  going  to  win  the  war,  we  must  keep  busy.  We 
must  produce  faster  than  any  other  nation.  If  the  Gov- 
ernment is  not  ready  yet  to  convert  even  a  large  frac- 
tion of  our  industry  to  the  production  of  war  exports, 
because  we  have  no  means  of  transporting  them,  it  is 
destructive  to  say,  with  Doctor  Garfieid,  that  all  pro- 
duction must  be  curtailed. 

It  must  be  realized  that  the  country's  economic  life,  to 
be  healthy,  must  be  uninterrupted.  Let  us  no  longer  put 
the  question,  is  so-and-so  essential?  Let  us  ask  rather, 
how  can  we  use  so-and-so  to  win  the  war?  \\'Tien  these 
questions  are  fairly  asked  by  the  Administration  they 
will  answer  themselves.  There  will  be  no  more  rail 
congestion  because  the  Government  is  buying  things  it: 
cannot  transport  or  use.    There  will  be  no  mora  rending 
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and  tearing  of  the  economic  structure  such  as  is  involved 
in  the  present  fuel  order.  For  ships  will  leave  our  ports 
fully  coaled  and  laden,  munition  factories  will  work  at 
constantly  increasing  speed,  and  other  plants  will  pro- 
duce the  maximum  quantity  of  wealth  attainable  with 
the  remaining  labor  in  order  to  sustain  ourselves  and 
our  allies  against  the  day  of  the  triumph  of  our  ideals. 


Which  Highway  Projects  Will  Receive 
Federal  Aid  in  1918? 

ON  PAGE  163  are  the  questionnaire  and  the  letter  of 
transmittal  sent  out  to  all  district  engineers  by  the 
Office  of  Public  Roads  and  Rural  Engineering.  This 
has  been  done  in  order  that  the  distribution  of  the  fed- 
eral-aid funds  during  this  year  may  not  act  to  interfere 
with  the  progress  of  the  war.  But  it  is  more  than  that, 
for  it  is  easily  conceivable  that  the  funds  might  be  with- 
held if  the  capital  and  man  power  that  is  represented  by 
them  could  be  better  used.  To  have  decided  that  high- 
way construction  should  go  on  when  every  ounce  of 
strength  should  be  devoted  to  the  hastening  of  victory 
is  an  acknowledgment  that  the  highway  system  of  the 
country  is  of  vital  importance.  It  is  a  recognition  on 
the  part  of  the  Government  that  without  roads  the 
transportation  network  is  incomplete. 

To  many  the  inevitability  of  this  action  has  been  ap- 
parent for  some  time.  When  Priority  Order  No.  2  was 
issued  and  it  became  apparent  that  its  enforcement 
would  mean  the  discontinuance  of  all  construction  work 
on  highways,  there  was  universal  protest  against  its  se- 
verity. It  was  felt  that  not  the  fullest  judgment  lay 
back  of  an  action  that  threw  out  of  work  so  many  men 
and  left  in  chaos  so  much  activity  that  had  been  started 
in  greatest  faith. 

Calmer  viewing  showed  the  practical  necessity  of  the 
order,  and  resulted  in  a  feeling  that  a  slackening  of  the 
immediate  tension  on  the  railroads  would  see  the  re- 
sumption of  at  least  the  construction  that  had  been 
started.  This  hope  was  justified  when,  on  Jan.  1,  all 
priority  orders  were  revoked,  allowing  road  work  to 
proceed,  but  under  the  disadvantages  of  the  closed  sea- 
son. The  terms  of  the  revocation  were  vague,  in  that 
they  did  not  guarantee  that  road  materials  would  be 
given  consideration.  The  action  of  the  Office  of  Public 
Roads  comes,  therefore,  as  a  welcomed  sign  that  the 
Government  is  of  the  opinion  that  the  highways  are 
necessary  to  the  prosecution  of  the  war,  and  that  new 
construction  is  advisable  even  though  the  railroads  will 
be  forced,  to  carry  the  burden  of  the  extra  traffic,  and 
in  spite  of  the  fact  that  the  fcctories  building  road 
machinery  might  be  utilized  in  the  making  of  munitions. 

A  resume  of  the  reasons  lying  behind  this  declared  at- 
titude of  the  Government  may  be  interesting  and  will 
certainly  illuminate  the  questions  of  just  what  part  the 
building  of  highways  and  the  prosperity  of  the  indus- 
tries connected  with  such  work  has  to  do  with  the  suc- 
cess of  our  efforts  to  bring  victory  to  the  banners  of  the 
allies.  These  reasons  have  generally  been  condensed 
into  the  mere  statement  that  much  of  the  freight  conges- 
.  tion  with  which  we  are  burdened  would  be  lessened  if 
our  network  of  roads  were  more  complete  and  main- 
tained in  a  more  perfect  manner.  This  is  far  from  the 
full  explanation  of  the  situation,  leaving  out  of  account 
many  elements  which  are  as  vital  as  the  commonly  ac- 


cepted view  and  which  are  in  many  ways  far  more  co- 
gent and  far-reaching. 

The  classic  instance  of  the  use  being  made  of  the 
Cleveland-Akron  route  is  becoming  a  trifle  stale.  As 
an  example  it  is  useful,  but  as  a  summation  of  the  value 
of  good  roads  it  fails  to  consider  many  of  the  exigencies 
which  the  war  has  forced  us  to  take  into  account.  It 
fails  because  it  is  not  even  suggestive  of  the  value  that 
good  urban  streets  may  have,  due  to  their  ability  to 
extend  the  limits  of  terminal  yards,  in  allowing  trucks 
to  pick  up  freight  at  remote  switches  and  deliver  it  to 
the  store  door.  When  this  is  taken  into  account,  it  is 
obvious  thai  many  of  the  artificial  commercial  limita- 
tions that  we  have  grown  accustomed  to  will  vanish, 
making  shipper  and  receiver  aware  of  a  facility  they 
had  not  before  suspected. 

Of  course  the  various  state  highway  officials  should 
not  underweigh  the  fact  that  new  construction  practical- 
ly ruins  the  value  of  the  route  upon  which  work  is  be- 
ing done.  In  order  to  avoid  this  it  will  be  necessary  to 
make  a  careful  study  of  all  available  routes  in  order  that 
new  work  will  interfere  the  least  with  such  use  as  is  be- 
ing made  at  the  present  time  of  the  roads  already  in  ex- 
istence. However,  this  should  not  be  a  difficult  matter  to 
determine. 

Nor  should  it  be  forgotten  that  the  scarcity  of  labor 
at  many  points  is  purely  local.  Secretary  Wilson,  of  the 
Department  of  Labor,  has  assured  us,  in  a  way  that  does 
not  admit  of  denial,  that  there  is  an  adequate  labor 
supply,  but  places  a  strong  accent  on  the  fact  that  the 
matter  is  one  of  distribution.  Once  the  truth  of  this  is 
admitted,  it  will  be  seen  that  our  problem  at  the  present 
moment  is  to  keep  all  labor  occupied  at  its  present  tasks 
until  such  a  time  as  it  is  possible  to  determine  where 
it  can  be  better  utilized.  Suddenly  to  cease  the  construc- 
tion of  roads  with  the  intimation  that  this  order  would 
continue  until  the  close  of  the  war  would  mean  the 
shutting  down  of  many  dependent  industries.  The  re- 
sult of  such  an  action  would  be  calamitous.  Even  at  the 
present  moment  the  attitude  of  labor  is  none  too  favor- 
able, and  to  throw  out  of  work  the  thousands  of  skilled 
mechanics  employed  in  the  manufacture  of  road-build- 
ing machinery  would  mean  an  unsettlement  of  condi- 
tions which  would  make  it  difficult  to  return  to  normal. 

Another  factor  which  is  ordinarily  overlooked  is  the 
80,000  enemy  aliens  employed  in  munitions  industries 
at  Cleveland — to  cite  only  one  instance.  The  simple 
remedy  to  a  situation  such  as  this  is  to  give  theip  em- 
ployment— under  guard,  if  necessary — on  road  work,  in 
plants  manufacturing  paving  brick,  cement  or  drain  tile, 
or  in  quarries  where  their  activities  would  not  interfere 
directly  with  the  manufacture  of  materials  whose  delay 
in  delivery  would  be  an  irreparable  loss.  In  work  of  the 
sort  mentioned  there  would  be  but  little  incentive  to 
destruction,  and  it  is  probable  that  no  trouble  would  be 
experienced.  Labor  taken  from  munition  plants  and 
sequestered  in  work  remote  from  direct  connection  with 
the  war  could  be  replaced  with  the  more  skilled  labor 
which  could  be  withdrawn  from  these  last-mentioned 
industries. 

Nor  must  it  be  overlooked  or  underweighted  that  the 
ports  are  at  present  overcrowded  with  munitions  for 
which  there  are  no  bottoms.  To  concentrate  blindly  on 
the  manufacture  oi  war  materials  will  prove  to  be  an 
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unwise  policy,  and  hardly  calculated  to  be  of  any  great 
help  in  the  present  crisis. 

Without  a  question  the  employment  of  convict  labor 
on  highway  construction  not  only  i.s  an  economy  in 
times  of  normal  prices,  but  is  in  line  with  the  most  ad- 
vanced theory  of  penologists.  The  main  opposition 
to  large-scale  experiments  in  this  direction  has  come 
from  free  labor.  At  the  present  moment  free  labor  is 
in  such  demand  that  no  trouble  is  to  be  anticipated,  and 
the  experiment  can  be  tried  out  in  a  manner  which  will 
demonstrate,  once  and  for  all,  its  true  value.  Taken 
in  connection  with  enemy  alien  labor,  enough  human 
energy  will  be  available  not  only  to  provide  roads  abso- 
lutely needed  at  the  present  moment,  but  to  bring  our 
transportation  system  up  to  the  pitch  of  efficiency  which 
will  be  demanded  by  the  post-war  certainty  of  an  inten- 
sified, international  industrial  competition. 

In  conclusion,  it  is  well  to  remember  that  many  indus- 
tries which  are  manufacturing  munitions  produce,  as 
byproducts,  materials  which  are  employed  in  the  con- 
struction of  the  modern  highway.  If  the  market  for 
these  byproducts  is  wiped  out,  the  Government  must 
pay  higher  prices  for  certain  of  the  materials  it  needs. 
As  an  example  of  this,  toluol  and  carboHc  acid  are  pro- 
duced from  the  distillation  of  coal  tar,  the  residue  of 
which  is  the  pitch  from  which  so  many  of  the  most  suc- 
cessful roads  are  constructed.  To  a  large  extent  asphalt 
is  the  residue  from  the  process  by  which  gasoline  is 
recovered — and  while  motor  cars  of  the  pleasure  type 
can  be  dispensed  with  or  used  to  a  less  extent,  it  has 
been  found  impossible  to  use  any  other  fuel  than  gasoline 
in  airplane  engines. 


Further  Shortsightedness  Regarding 
Engineering  Education 

THE  Federal  Board  for  Vocational  Education  has 
asked  the  engineering  schools  to  terminate  their 
present  year  on  April  30  and  to  devote  their  equipment 
and  instructional  forces  until  Oct.  1  to  the  work  of  train- 
ing artisans.  In  normal  times,  this  would  mean  about 
two-months'  curtailment  of  the  school  year.  With  a 
great  many  schools  now,  however,  such  a  procedure 
would  delay  by  five  months  the  finishing  of  all  engi- 
neering students  other  than  the  seniors.  Recognizing 
the  (Government's  need  for  trained  engineers,  these  col- 
leges are  planning  to  run  continuously,  thus  permitting 
the  four-years'  instruction  to  be  compressed  within 
three  years.  Instead  of  asking  these  colleges  to  depart 
from  this  intensive  educational  plan,  it  should  be  the 
work  of  some  Government  agency  to  urge  the  schools 
which  have  not  adopted  it  to  operate  without  the  sum- 
mer intermission. 

If  the  federal  board  were  able  to  show  that  it  had 
exhausted  all  other  means  of  training  the  necessary 
artisans,  the  engineering  profession  and  the  engineer- 
ing colleges  might  quickly  acquiesce  in  the  proposed 
scheme.  In  New  York  City,  at  least,  the  available  ma- 
chinery for  the  training  of  artisans  has  not  been  ex- 
hausted, and  unless  the  board  can  show  that  the  situ- 
ation is  different  in  other  cities  it  will  with  difficulty 
persuade  the  engineering  profession  and  the  engineer- 
ing colleges  that  the  intensive  training  of  young  men 
for  higher  technical  work  should  be  curtailed  by  using 


the  college  equipment  for  five  months  for  an  entirely  dif- 
ferent purpo.se, 

Manife-stly,  the  equipment  and  organizing  ability  of 
the  big  engineering  .schools  is  most  attractive  to  a  board 
ca.sting  about  for  the  easiest  way  to  accomplish  a  big 
task.  If  the  schools  were  n>  V>e  idle,  or  were  not  to  be 
devoted  to  the  fulfillment  of  an  urgent  war  demand, 
no  one  would  protest  again.st  immediate  granting  of  the 
board's  request.  As  it  is,  we  trust  that  every  engineer- 
ing society  in  the  country  will  oppo.se  the  plan  most  vig- 
orously and  continue  such  opposition  until  the  federal 
board  can  demonstrate  the  absolute  necessity  of  the 
course  it  has  proposed. 


Organization  To  Win  the  War 

THE  American  people  have  been  spurred  on  in  their 
work  of  war  preparation  during  the  past  year  by 
various  slogans.  They  have  been  told  that  "Food  will 
win  the  war,"  that  "Ships  will  win  the  war,"  that 
"Bonds  will  win  the  war."  The  revelations  made  in  the 
investigation  by  the  Senate  Committee  on  Militarj'  Af- 
fairs during  the  past  weeks  prove  that  above  and  be- 
yond any  of  the.se  great  needs  is  the  need  of  "Organiza- 
tion to  win  the  war." 

The  United  States  is  by  far  the  greatest  industrial 
nation  in  the  world.  It  has  the  men;  it  has  the  money; 
it  has  unlimited  raw  materials;  it  has  the  skill  and 
brains  and  intelligence  and  experience  necessary  to 
bring  all  these  great  forces  into  harmonious  operation 
to  wage  effective  warfare.  The  American  people  have 
expected  and  the  world  has  expected  that  the  vast  po- 
tential power  of  the  United  States  would  be  organized 
for  the  world  conflict  with  s  promptness  and  thorough- 
ness commensurate  with  America's  reputation  for  busi- 
ness ability. 

Of  course  it  has  been  well  understood  that  there  were 
many  difficulties  to  overcome,  and  that  time  was  neces- 
sary to  create  great  organizations  to  carry  on  the  work; 
but  millions  of  patriotic  Americans  have  throwTi  every 
ounce  of  strength  they  possessed  into  war  work,  and 
there  has  been  an  optimistic  belief  that  all  this  vast 
energy  and  enthusiasm  was  being  eflficiently  directed  and 
coordinated. 

That  optimism  is  at  an  end.  The  countrj'  is  now  face 
to  face  with  the  true  situation.  Senator  Chamberlain, 
chairman  of  the  Senate  military  committee,  at  a  pub- 
lic meeting  in  New  York  on  Jan.  19,  said:  "The 
military  establishment  of  the  United  States  has  fallen 
down.  There  is  no  use  in  being  optimistic  about  a  thing 
that  does  not  exist.  It  has  almost  stopped  functioning, 
my  friends.  Why?  Because  of  inefficiency  in  every  bu- 
reau, in  every  department  of  the  Government  of  the 
United  States.  America  has  been  groping  in  the  dark 
for  ten  months,  with  able  hands  but  '\ith  no  head  re- 
sponsible for  a  war  program." 

An  attempt  has  been  made  to  break  the  force  of  the 
Senate  committee's  investigation  with  the  plea  that  the 
task  of  war  preparation  was  so  enormous  that  many 
blunders  were  inevitable  and  that  those  in  charge  did 
as  well  as  anyone  could  have  done.  That  excuse  be- 
comes invalid  as  one  studies  the  detailed  testimony  be- 
fore the  Senate  committee.  Further,  that  testimony 
only  served  to  confirm  and  make  public  the  knowledge 
possessed  by  hundreds  of  business  men,  manufacturers, 
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engineers  and  contractors  who  have  had  direct  experi- 
ence of  governmental  methods  during  the  past  year. 
The  public  knows,  too,  that  the  men  who  are  in  the 
camps  have  lacked  clothing,  equipment  and  arms  and 
that  for  a  long  time  to  come  the  United  States  will  be 
unable  to  supply  its  troops  with  artillery,  the  first  es- 
sential of  present-day  warfare. 

There  is  no  possible  way  of  making  up  the  time  that 
has  been  lost.  In  the  present  urgent  crisis,  little  time 
can  be  given,  even,  to  fixing  responsibility  for  the  blun- 
ders of  the  past.  Attention  is  properly  concentrated 
now  on  the  question,  how  can  the  present  organization — 
such  as  it  is — be  remodeled  into  an  organization  compe- 
tent to  utilize  the  productive  forces  of  America  in  the 
broadest  way?  A  bill  has  been  prepared  by  the  Senate 
military  committee,  creating  a  war  cabinet  of  three 
civilians,  to  be  appointed  by  the  President,  and  to  be 
men  "of  demonstrated  abiUty."  This  war  cabinet  would 
have  the  broad  task  of  planning  all  operations  in  con- 
nection with  the  war  and  seeing  to  it  that  interference 
does  not  occur  between  different  departments  and  bu- 
reaus. A  bill  to  create  a  director  of  munitions,  to  have 
charge  of  the  purchase  and  furnishing  of  all  war  sup- 
plies, has  also  been  introduced. 

The  need  of  somebody  with  the  ability  and  the  author- 
ity to  plan  intelligently  and  direct  in  a  broad  way  all 
the  various  fields  of  war  effort  has  long  been  obvious  to 
every  keen  observer  at  Washington.  Such  a  body  could 
not  and  should  not  supersede  the  present  organizations 
in  charge  of  different  departments  and  bureaus,  but  it 
should  discharge  the  duties  as  commander-in-chief  of 
the  armed  forces  of  the  United  States  which  the  Con- 
stitution lays  upon  the  President  and  which  he  is  actu- 
ally able  to  discharge  in  theory  only.  It  could  and 
should,  also,  supervise  and  oversee  the  work  of  different 
departments,  as  the  President  is  personally  unable  to  do, 
and  it  should  have  authority  to  root  out  inefficiency  and 
incompetency  wherever  found,  and  to  inaugurate  and 
compel  a  go-ahead  policy  all  along  the  line. 

The  makeshift  organizations  with  which  the  Govern- 
ment has  been  attempting  to  operate  are  so  obviously 
ineffective  that  their  failure  could  have  been  and  in  fact 
was  freely  predicted  months  ago.  For  example,  the  Ad- 
ministration attempted  to  secure  the  aid  of  experienced 
business  men  by  creating  boards  and  commissions  and 
committees  with  merely  advisory  powers,  or  with  an 
uncertain  division  of  authority  between  these  bodies 
and  the  executive  officers  with  which  they  are  associated. 
It  has  relied  on  the  patriotism  of  these  business  men  to 
contribute  their  own  services  gratis  and  pay  their  own 
expenses,  and  at  one  period,  even,  the  expense  of  carry- 
ing on  the  Government's  business.  The  resulting  con- 
flict of  authority,  friction,  confusion  and  delays  which 
have  occurred  are  what  such  division  of  responsibility 
was  bound  to  produce. 

The  Government  ought,  indeed,  to  summon  to  its 
tasks  the  ablest  business  men,  executives  and  adminis- 
trators that  can  be  found,  nor  should  the  selection  be 
confined  to  men  of  such  wealth  that  they  can  afford  to 
work  for  the  Government  without  compensation.  Fur- 
ther, these  men  should  be  given  authority  as  executives 
and  not  as  mere  advisers,  nor  should  their  work  be 
hampered  by  the  official  red  tape  and  routine  that  has 
so  long  thwarted  able  military  officers. 


The  creation  of  such  a  war  cabinet  as  the  Senate 
committee  proposes  is  no  reflection  whatever  upon 
President  Wilson  nor  indeed  upon  members  of  his  Cab- 
inet. Even  under  peace  conditions  these  executives  have 
more  than  they  can  properly  perform.  To  deal  with  the 
huge  task  of  planning  and  carrying  on  the  war  deserves 
all  the  strength  and  energy  of  three  of  the  ablest  men 
that  can  be  found. 

Admittedly,  we  have  been  far  from  attaining  efficiency 
in  our  governmental  operations  in  time  of  peace,  but  we 
must  nevertheless  strive  to  attain  it  by  every  means  pos- 
sible in  the  present  emergency,  or  risk  the  loss  of  the 
cause  to  which  we  are  committed. 


Store- Door  Deliveries  as  a  Remedy  for 
Terminal  Congestion 

THE  Highways  Transport  Committee  of  the  Council 
of  National  Defense  came  before  the  New  York 
Highway  Traffic  Association  with  a  clean-cut,  precise 
scheme  for  the  amelioration  of  the  terminal  freight  con- 
gestion existing  in  that  city.  Represented  by  its  chair- 
man, Roy  D.  Chapin,  the  board  attempted  to  make 
clear  the  situation  as  it  existed  and  to  point  out  in  a  few 
words  the  necessity  for  a  remedy,  which  to  them  seemed 
to  lie  in  a  pooling  of  trucking  facilities.  They  claimed 
no  especial  novelty  for  the  plan,  mentioning,  in  fact, 
that  in  England  no  other  scheme  than  "store-door  de- 
liveries" was  considered  practicable  or  even  tolerated 
under  present  conditions.  As  any  one  who  is  at  all 
familiar  with  such  proceedings  might  have  expected, 
their  proposal  was  greeted  not  with  a  broad  apprecia- 
tion of  its  basic  merits,  but  with  innumerable  objections 
on  the  part  of  this  or  that  interest  whose  normal  method 
of  doing  business  would  be  slightly  disarranged. 

But  these  objectors,  though  loud  of  voice  and  many 
in  number,  all  failed  to  see  that  the  present  situation 
is  not  one  in  which  individual  convenience  can  be  con- 
sidered, but  that  rather  the  point  is  whether  it  is  not 
better  to  put  up  with  a  few  inconveniences  than  to  be 
put  out  of  business.  They  have  become  so  accustomed 
to  doing  their  various  tasks  in  a  certain  routine  man- 
ner that  their  facility,  one  is  bound  to  suspect,  has 
become  part  of  their  stock  in  trade — a  circumstance 
that  is  as  essential  to  their  continued  success  as  the 
actual  brains  and  energy  with  which  they  attack  new 
problems.  They  have  taken  so  many  years  in  learning 
just  how  to  expedite  shipments  in  the  present  manner 
that  they  count  this  knowledge  as  commercial  property. 

But,  unfortunately  for  these  vain  protestors,  condi- 
tions have  changed.     When  only  10%  of  the  time  of  a 
freight  car  is  consumed  in  the  actual  process  of  travel- 
ing from  one  point  to  another,  the  place  to  look  when      _ , 
seeking  efficiency   in   our  transportation   system   must     ■] 
be  at  the  terminals  where  much  of  the  90%  is  frittered 
away.     When,  also,  the  accustomed  methods  have  been 
shown  to  be  at  fault,  attention  should  be  directed  not  at     dj 
criticism  of  proposals  that  promise  relief,  but  at  the       * 
devising  of  better  and  more  efficient  plans. 

Presumably  this  attitude  of  the  stand-patter  is  human 
and  forgivable,  but  it  is  to  be  hoped  that  the  board  will 
not  be  swayed  by  the  number  and  noise  of  their  op- 
ponents, but  only  yield  ground  before  a  plan  so  com- 
prehensive and  superior  that  its  advantages  will  be  rec- 
ognized by  evervone. 
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Pneumatic  Mixer  Train  on  Mount  Royal  Tunnel 

Keeping  Machines  Close  to  Forms  Found  To  Give  Best  Results  After 
Trying  Several  Methods  in  Lining  14,000-Foot  Bore 


By  F.  C 

Principal  Assistant   Knginet-r.   Mount    lioyal 

THE  BEST  results  in  placing  64,040  cu.yd.  of  con- 
crete by  the  pneumatic  method  in  lining  the  Mount 
Royal  tunnel  were  obtained  by  keeping  the  mixing 
plant  close  to  the  forms.  This  eliminated  trouble  with 
no  plugging  the  line  and  made  it  possible  to  operate 
with  less  compressed  air.  The  plan  was  finally  devel- 
oped to  the  point  of  building  a  plant  on  cars  which 
could  be  moved  as  the  work  progressed,  and  in  which 
the  mixer  was  charged  by  a  skip  loaded  from  a  small 
bin,  which  in  turn  was  filled  by  belt  conveyors  passing 
beneath   bins,   mounted   on   the   train,    into   which    the 


K.  Stuart 

Tunnel   and   Tt-rniinal  I'd..    lAil  .    Montreal.    Que 

SO  bad  that  it  had  to  be  taken  out  in  small  sections 
and  the  concrete  placed  immediately. 

Generally  .speaking,  in  the  larger  section,  where  the 
rock  sides  were  sufficiently  solid,  a  hitch,  shown  on  the 
drawing,  was  blasted  from  3  to  8  ft.  below  the  springing 
line  and  the  sidewalls  placed  on  this  hitch.  Where  this 
could  not  be  done  the  sidewalls  were  carried  down  to 
the  floor  of  the  tunnel.  In  the  smaller  length,  where 
it  was  necessary  to  excavate  the  upper  part  of  the 
tunnel  and  line  it  before  removing  the  bench,  sidewalls 
3  or  4  ft.  in  height  were  placed  directly  on  the  bench. 
After  the  roof  lining  was  completed  the  remaining 
excavation  was  carried  on  very  carefully.  In  spite  of 
this,  the  rock  sidewalls  proved  so  poor  that  concrete 
walls  had  to  be  put  in  down  to  subgrade. 

The  forms  were  wooden  construction  with  steel  skin 
plates  for  the  arch  form,  which  was  not  collapsible. 
In  the  longer  section  of  the  tunnel  they  were  mounted 
on  carriages  running  on  double-flange  wheels  with  side- 
wall  forms  hung  from  the  same  carriage.  In  the  short 
section  the  arch  forms  traveled  by  means   of   rollers 


FIRST   PLANT  WAS   STATIONARY 

tunnel  cars  were  dumped.  These  cars  were  hauled  up 
an  incline  to  the  top  of  the  train.  This  plant,  which 
placed  more  than  37,000  yd.  of  concrete  in  8  months 
with  7  sets  of  forms,  not  only  reduced  the  delays 
due  to  plugs,  but  effected  such  a  saving  in  wear  on 
the  pipe  that  it  was  possible  to  finish  the  work  without 
purchasing  a  large  extra  quantity. 

The  pneumatic  method  was  used  in  placing  the  greater 
part  of  the  lining  of  the  tunnel,  the  work  being  started 
in  a  small  way  to  discover  if  the  system  were  really 
economical  and  could  be  depended  on  to  work  continu- 
ously at  a  fair  speed.  It  was  realized  that  if  such 
results  could  be  obtained,  the  advantages  of  the  pneu- 
matic over  old  methods  would  be  considerable.  There 
were  two  sections  of  the  tunnel  to  be  concreted.  In 
the  larger  section,  which  extended  east  from  the  west 
portal  for  13,200  ft.,  the  rock  was  all  excavated  and 
trimmed  ahead  of  the  concrete  work,  while  in  the 
smaller,  which  was  only  1200  ft.  long,  the  rock  was 


-28'6-' ->j 

LINING    RESTS  OX    HITCH   IN   SIDE  WTALLS 

on  skids  and  the  sidewall  forms  were  built  after  the 
arch  form  was  set.  The  forms  were  designed  so  that 
they  could  be  used  in  sections  that  were  multiples  of 
5  ft.  In  general  30-ft.  forms  were  used  in  the  large 
section  and  from  5  to  15-ft.  lengths  in  the  short. 

The  company  was  operating  a  large  crusher  plant 
at  the  west  portal  of  the  tunnel,  but  this  plant  was 
about  16  ft.  above  the  level  of  the  approach  cut  to  the 
portal  and  600  ft.  distant.  Consequently,  additional 
bins  for  sand  and  stone  had  to  be  built  in  the  cut 
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so  that  the  material  trains  could  be  loaded  in  the 
shortest  possible  time.  The  bins  were  filled  from  an 
overhead  standard-gage  track  that  connected  with  the 
track  under  the  crusher  plant.  The  bins  in  the  cut 
discharged  bv  swinging  gates  into  the  3-ft.  gage  tunnel 
cars  directly  beneath.  All  the  track  in  the  tunnel  was 
of  this  gage.  Thirty  of  the  tunnel  muck  cars  were 
converted  from  end  to  center  dump  for  use  in  the  mate- 
rial trains.  These  trains  were  hauled  by  standard  10-ton 
trolley  mine  locomotives. 

In  all  three  stationary  pneumatic  plants  and  one 
mounted'  on  wheels  were  used  during  the  course  of  the 
work  The  first  plant  was  more  or  less  of  a  crude  affair 
and  combined  the  ideas  of  the  company's  engineers  and 
those  of  J.  H.  MacMichael  of  Chicago,  who  supplied 
the  mixers.  The  sole  idea  at  first  was  to  keep  the 
mixer  supplied  with  material,  as  the  necessity  for  a 
plant  that  could  be  easily  and  quickly  moved  was  not 
appreciated  until  later.  The  first  plant  was  set  up  on 
the  south  side  of  the  tunnel,  about  400  ft.  east  of  the 
first  form  inside  the  west  portal.  This  form  traveled 
toward  the  plant  and  another  was  set  up  directly  east 


track.  The  cement  was  carried  up  to  a  platform  at 
the  level  of  the  top  of  the  batch  hopper  by  a  belt 
conveyor. 

The  horizontal  discharge  pipe,  laid  directly  on  the 
floor  of  the  tunnel,  was  not  fastened  down.  It  was 
connected  to  the  vertical  pipe  on  the  form  by  two  45- 
deg.  30-in.  radius  carbon  steel  elbows.  The  vertical 
pipe  was  fastened  to  the  bottom  chord  of  the  arch  form 
by  chains  and  stiffened  by  a  long  knee-brace  to  the 
horizontal  pipe.  At  the  top  were  two  more  45-deg. 
elbows  to  carry  the  concrete  horizontally  into  the  form. 
The  joint  between  the  top  elbows  and  the  vertical  pipe 
was  made  to  swivel,  so  that  concrete  could  be  directed 
to  any  place  in  the  form.  The  concrete  was  carried  as 
far  back  as  desired  by  using  nipples  from  2  to  8  ft. 
long  bolted  to  the  last  elbow. 

First  the  sidewalls  were  built  up  as  evenly  as  possible 
until  the  concrete  was  a  foot  below  the  top  of  the  arch 
form.  The  mix  was  then  dried  a  good  deal  and  the 
arch  built  up  from  the  back  of  the  form.  With  a  good 
deflector  on  the  end  of  the  discharge  nipple  and  a 
proper  mixture  the  concrete  could  be  placed  in  almost 


LAST  PLANT.  MOUNTED  ON  CARS.  KEPT  CLOSE  TO  WORK  AND   MADE  BEST   USE   OF   AIR   PRESSURE 


of  it  to  travel  away  from  the  plant  in  order  to  determine 
how  far  the  concrete  could  be  shot.  The  mixer  was 
rated  at  i-yd.  capacity,  but  was  expected  to  use  a  two- 
bag  batch  of  1:  2i:  4i  concrete.  It  was  set  up  as  low 
as  possible,  the  discharge  pipe  at  the  bottom  resting 
on  the  tunnel  subgrade.  Directly  above  the  mixer  was 
the  batch  hopper,  discharging  by  a  single  gate  into  the 
mixer,  and  above  this  hopper  were  small  storage  bins 
as  large  as  the  roof  of  the  tunnel  would  permit.  The 
sand  and  stone  were  supplied  to  these  bins  by  two 
bucket  elevators  fed  from  two  boots   under  a   raised 


any  spot  desired.  Occasionally  a  little  shoveling  was 
necessa-T  to  fill  up  some  awkward  place.  The  form  was 
bulkheaded  except  for  about  13  ft.  at  the  top  in  front 
where  the  pipe  went  in.  This  r.pace  was  bulkheaded 
with  sand  bags  as  the  arch  was  built  up. 

After  a  good  deal  of  experimenting  with  the  first 
plant  it  could  be  depended  on  to  shoot  a  one-bag  batch 
and  very  occasionally  a  two-bag  batch.  The  latter 
generally  caused  a  plug  in  the  pipe.  The  trouble  wa^ 
that  the  single  gate  from  the  batch  hopper  allowed 
no  control  of  the  manner  in  which  the  material  entered 
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the  mixer,  and  the  water-measuring  device  also  con- 
tributed to  the  difficulty  because  it  was  not  possible  to 
discharge  water  into  the  mixer  exactly  with  the  mate- 
rial, nor  to  properly  control  the  duration  of  flow. 

Work  in  the  shorter  section  of  the  tunnel  had  to  be 
started  before  the  first  plant  had  finished  the  work 
to  be  done  at  its  first  set-up.  The  shorter  section 
had  to  be  lined  more  slowly,  so  that  a  new  type  of 
plant  was  designed  without  any  bins  over  the  mixer, 
thus  doing  away  with  all  the  elevators  and  conveyors 
and  making  the  plant  much  more  portable.    This  mixer 
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was  rated  at  1  yd.,  but  all  calculations  were  based  on 
a  one-bag  batch.  The  mixer  was  charged  by  means  of 
a  small  shuttle  car  with  a  separate  partition  for  sand 
and  stone.  This  car  was  moved  up  and  down  from 
beneath  the  material  track  to  dumping  position  over 
the  mixer  by  a  single-drum  hoi.sting  engine.  The  dis- 
charge end  of  the  car  was  hooded,  and  the  partition 
made  movable  so  that  the  flow  of  sand  and  .stone  could 
be  regulated  and  the  aggregates  mixed  as  they  were 
discharged  into  the  mixer.  The  car  was  loaded  from 
two  small  bins  built  into  the  trestle  that  carried  the 
material  trains.  The  cement  was  brought  in  on  the 
same  track  ..s  the  other  materials  and  was  unloaded  and 
stored  on  a  platform  level  with  the  top  of  the  mixer. 
From  here  it  was  fed  as  required  by  means  of  a  short 
chute  into  the  shuttle  car.  After  properly  adju.sting 
the  partition  in  the  shuttle  car  and  determining  the 
water  feed,  the  second  plant  was  found  to  be  ver\'  suc- 
cessful. The  mixer  could  be  run  steadily  at  the  rat€ 
of  two  batches  a  minute  provided  the  material  supply 
could  be  maintained.  This,  however,  was  difficult  to 
accomplish  because  the  haul  was  two  miles  in  from  the 
crusher  plant.  Due  to  the  care  taken  in  putting  the 
aggregates  into  the  mixer  there  were  remarkably  few 
plugs  in  the  pipe.  The  sand,  stone  and  cement  were 
roughly  mixed  together  on  entering  the  machine  to  give 
the  best  results,  and  the  water  started  to  flow  an  instant 
ahead  of  material,  continuing  in  a  steady  stream  until 
a  few  seconds  after  the  charge  was  in  the  mixer. 

The  third  plant  had  all  the  features  of  the  second, 
except  that  its  mixer  was  i-yd.,  or  two-bag-batch  capac- 
ity. It  was  first  set  up  800  ft.  east  of  the  first  plant, 
which  was  abandoned  as  soon  as  the  work  to  be  done 
in  the  first  section  was  completed  and  the  third  plant 
ready  for  operation.  During  the  first  week  the  third 
plant  could  only  be  worked  with  a  one-bag  batch,  but 
after  spending  that  time  in  experimenting,  a  two-bag 
batch  was  generally  used.  When  the  air  pressure  got 
beiow  70  lb.,  plugs  in  the  pipe  were  frequent.  It  was 
also  impossible  to  use  a  two-bag  dry  mix,  such  as  was 
required  to  build  up  the  arch,  without  continuous  plugs, 
so  that  when  the  filling  of  the  form  had  progressed  that 
far  a  one-bag  batch  was  used  to  complete  the  section. 
Working  continuously  from  Oct.  9,  1915,  to  May  1,  1916, 
this  plant  placed  about  18,100  yd.  of  concrete.  The 
best  month  was  March,  in  which  4170  yd.  was  placed 
in  two  shifts,   using  five   sets   of   forms.     The   force 
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ELEVATION 

CARS  RAN  UP  ON   ELEVATED  TRACK.   SIDE   DUMP   DISCHARGING   SAND    AND  BOTTOM  DUMP  STONE  INTO 
BINS  FROM   WHICH   TWO   CONVEYORS  TOOK  MATERIAL  TO   HOPPER  OR  MIXER; 
CAR  WHICH  LOADED  CHARGING  SKIP 
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employed  in  mixing  and  placing  concrete  was  seven 
men  on  the  mixer  plant,  including  a  hoist  runner  and 
the  mixer  operator,  three  men  on  the  forms,  and  part 
of  the  time  two  carpenter  helpers  looking  after  leaks 
in  the  forms. 

The  maximum  distance  between  the  mixer  and  the 
forms  of  this  plant  was  1200  ft.  This  occurred  in 
concreting  the  section  to  which  the  mixer  plant  was  to 
be  moved.  Except  for  this  one  case,  the  distance  con- 
crete was  shot  was  generally  not  over  600  ft. 

In  January,  1916,  it  was  realized  that  if  the  work 
was  continued  in  this  way  all  the  pipe  on  the  job 
would  be  worn  out  before  completing  the  lining.  The 
difficulty  in  maintaining  sufficient  air  pressure  for  the 
long  shots  was  expected  to  increase  rapidly  as  the  work 
advanced  further  and  further  from  the  compressor 
plant.  The  remedy  for  both  these  difficulties  was  to 
build  a  mixer  plant  on  wheels  that  could  be  moved 
from  one  form  to  another,  making  it  possible  to  operate 
with  a  maximum  length  of  pipe  between  60  and  100 
ft.,  and  with  a  great  saving  in  compressed  air  and 
increased  speed  of  operation.  The  time  taken  for  one 
batch  to  travel  out  of  the  mixer,  down  1200  ft.  of  pipe 
and  into  the  form  varied  from  40  sec.  to  1  min. 

The  design  of  such  a  plant  presented  numerous  diffi- 
culties, especially  as  it  was  thought  best  to  build  it  for 
3-ft.  gage  track  so  that  the  plant  itself  could  travel 
on  the  material  track  laid  in  the  center  of  the  tunnel. 
The  height  of  the  plant  was  governed  by  the  head- 
room under  the  forms,  which  was  about  12  ft.  from 
the  top  of  rail. 

The  mixing  plant  designed  to  meet  these  conditions 
is  shown  in  the  drawings  and  photographs,  and  incor- 
porates the  ideas  that  worked  well  in  the  second  and 
third  plants.  The  hoist  for  the  shuttle  car  is  not  shown 
in  the  drawing,  but  was  placed  on  the  platform  to  the 


LINING    PLATES    SAVED    REPLACEMENT    TIME 

right  of  the  mixer.  In  front  of  the  mixer  car  was  a 
car  about  18  ft.  long  which  carried  an  air  receiver  of 
158  cu.ft.  capacity  and  the  discharge  pipe.  This  pipe  was 
hung  below  the  receiver  car,  giving  two  lengths  from 
the  bottom  elbow  of  the  mixer  to  the  bottom  elbow  of 
the  vertical  pipe.  This  proved  insufficient,  so  another 
length  of  pipe  was  added  which  was  carried  on  a  pony 
truck  fastened  ahead  of  the  receiver  car. 


The  photograph  shows  the  plant  in  the  tunnel  with 
the  mixer  car  in  the  left  foreground.  Behind  the 
mixer  car  is  the  inclined  conveyor  car,  so  called  for 
want  of  a  better  name.  The  material  trains  were  run 
up  this  incline  into  the  top  of  the  conveyor  car,  the 
stone  cars,  being  center  dump,  and  the  sand  cars  side 
dump,  discharging  into  small  boots  with  sliding  gates 
from  which  the  material  was  fed  to  a  pair  of  belt  con- 
veyors. These  conveyors  carried  the  stone  and  sand 
to  the  small  bins  on  the  mixer  car.  The  drawing  shows 
a  section  through  one  of  the  six  boots  and  a  side  eleva- 
tion of  the  car.  Cement  was  unloaded  and  stored  on  the 
small  platforms  above  the  ends  of  the  belt  conveyors 
and  dumped  through  a  small  chute  into  the  shuttle  car 
as  required. 

The  plant  worked  very  well,  the  chief  drawback  being 
the  stub  end  to  the  material  track.    However,  there  was 
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no  way  to  overcome  this  difficulty  and  still  be  able  to 
work  the  plant  under  any  conditions  among  the  forms. 

Although  it  was  planned  to  space  the  forms  about 
200  ft.  apart  and  move  them  all  in  the  same  direction, 
the  trimming  being  carried  on  just  ahead  of  the  con- 
creting delayed  the  work  more  or  less,  and  the  forms 
were  moved  in  a  haphazard  way  from  week  to  week 
as  the  trimming  progressed.  The  plant  could  be  moved 
fairly  readily,  as  the  track  was  all  straight.  It  was 
found  that  the  40-lb.  rail  with  5-ft.  ties  3  ft.  apart 
was  really  too  light,  and  60-lb.  rail  was  substituted 
as  the  work  progressed.  The  time  taken  to  move  and 
set  up  averaged  about  24  hours,  but  the  time  of  break- 
ing and  connecting  the  track  to  the  incline  always 
seemed  unnecessarily  long. 

Even  with  the  short  shots  made  possible  by  the  use 
of  this  plant,  the  air  pressure  was  at  times  very  poor 
and  plugs  were  frequent.  Crusher  fines  were  used  as 
sand,  and  perhaps  contributed  somewhat  to  the  plugs, 
which  occasionally  occurred  even  with  good  air  pressure 
and  a  reliable  operator.  The  traveling  mixer  plant 
placed  about  37,265  yd.  of  concrete  in  8  months  with 
7  sets  of  forms,  the  best  month  being  October,  when  5811 
yd.  were  placed,  and  the  lowest  May,  when  but  3410 
yd.  were  put  in.  This  was  the  first  month  the  plant 
was  operated.  It  worked  two  shifts,  and  the  average 
force  for  one  shift  in  the  tunnel  on  concrete  vv^ork  was 
a  foreman,  a  mixer  operator,  a  hoist  runner,  thirteen 
laborers,  three  dinkey  runners,  three  brakemen,  one 
pipe  fitter  and  one  handy  man.  The  carpenters  worked 
one  shift. 

Generally  speaking,  the  performance  of  the  mixers 
was  satisfactory  after  it  was  realized  that  though  the 
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machine  was  apparently  simple  there  were  a  few  small 
mechanical  details  which  were  absolutely  essential  to 
economical  and  fairly  continuous  operation.  The  chief 
of  these  were  the  swivel  joint  just  below  the  top  elbow 
and  the  use  of  reliable  elbows.  The  swivel  joint  itself 
is  very  simple,  and  is  shown  in  one  of  the  drawings. 
The  elbow  at  the  bottom  of  the  mixer  was  also  made 
so  that  it  swung  in  any  direction,  but  this  feature  was 
not  so  important  after  the  traveling  plant  was  adopted. 

The  pipe  used  was  8-in.  mild  steel  that  had  been 
employed  previously  as  an  air  line.  This  pipe  had  plain 
ends  for  Dresser  joints,  and  these  joints  were  used. 
However,  they  were  not  considered  to  have  enough 
strength  to  resist  the  pull  of  the  concrete  through  the 
pipe,  and  were  reinforced  by  fastening  two  angles  to 
each  end  of  each  section  of  the  pipe  and  connecting 
angles  by  a  pair  of  fl-in.  machine  bolts.  At  the  com- 
mencement of  the  work  ordinary  cast  steel  elbows  were 
supplied  by  the  agent  of  the  firm  which  furnished  the 
mixers.  They  proved  very  unreliable,  one  elbow  stand- 
ing up  for  1000  yd.  and  another  one  for  less  than  100 
yd.  When  a  blowout  occurred  it  was  sometimes  possible 
to  put  on  a  patch  to  last  until  the  form  was  finished, 
but  in  a  great  many  cases  it  was  necessary  to  take 
down  the  elbow  and  replace  it,  wasting  a  good  deal 
of  time. 

The  first  improvement  made  was  to  gei  some  split 
elbows,  the  idea  being  that  as  the  backs  alone  wore 
out  they  could  be  replaced  with  little  more  than  half 
the  trouble  required  in  removing  the  whole  elbow. 
Four  split  elbows  of  manganese  steel  were  ordered 
for  trial,  but  it  was  found  that  under  the  same  con- 
ditions the  manganese  steel  only  wore  50%  longer,  while 
the  cost  was  four  times  that  of  the  old  carbon  steel 
elbows.  The  old  elbows  wore  out  only  in  one  place, 
so  that  it  was  believed  the  most  economical  proposition 
would  be  to  split  a  few  carbon  steel  elbows  with  reliable 
backs,  and  use  reliners  consisting  of  blocks  that  could 
be  replaced  as  soon  as  worn  out,  as  shown  in  one 
of  the  photographs.  With  an  elbow  of  this  type  and 
with  proper  inspection  there  should  be  no  delays  in 
concrete  work  of  this  character.  Fifteen  45-deg.  elbows 
of  this  type  were  ordered  and  reliners  of  various  mate- 
rial, including  cast  iron,  cast  steel,  manganese  steel  and 
ferralun,  were  procured  for  trial.  Pure  rubber  in  the 
shape  of  old  sections  of  motor  truck  tires  was  tried,  but 
could  not  be  held  in  place  in  the  elbow.  The  most  eco- 
nomical lining  was  found  to  be  cast  iron,  though  fer- 
ralun outlasted  all  the  other  materials. 

This  elbow  was  a  great  improvement  and  was  used 
for  the  rest  of  the  job.  It  gave  very  satisfactory 
service,  though  after  being  relined  several  times  the 
block  reliners  had  a  tendency  to  blow  out  owing  to 
wear  of  the  elbow  itself  alongside  the  liners.  When 
the  elbow  reached  this  stage  a  forged  reliner  in  one 
piece  was  put  in  to  fill  up  all  the  worn  spots.  This 
type  of  elbow  has  since  been  patented  and  considerably 
improved.  It  is  now  being  experimented  with  on  other 
work. 

The  pipe  wear  was  considerable,  but  no  figures  are 
available  as  to  the  amount  actually  destroyed.  Most  of 
the  wear  occurred  at  the  ends,  and  when  a  length  was 
worn  through  the  ends  were  cut  off  and  the  pipe  used 
again  until  entirely  worn  out.    The  reinforced  Dresser 


joints  gave  satisfactory  service,  but  there  were  occa- 
sional blowouts  due  to  bad  plugs.  Where  the  end  of  the 
horizontal  pipe  connected  to  the  mixer  elbow  and  to 
the  elbow  at  the  bottom  of  the  vertical  pipe,  a  flange 
was  screwed  on  the  pipe. 

The  compres.sor  plants  available  had  a  capacity  far 
above  the  rated  requirements  for  the  mixers,  but  un- 
fortunately there  were  so  many  drills  and  pumps  run 
from  the  same  air  line  that  it  was  impossible  to  tell 
exactly  the  amount  of  air  that  the  mixers  used.  The 
quantity  was  above  1100-cu.ft.  per  minute,  and  the  mixer 
would  not  operate  without  danger  of  plugging  if  the 
pressure  dropped  below  70  lb. 

The  work  was  designed  and  executed  by  the  Mount 
Royal  Tunnel  and  Terminal  Co.,  for  which  S.  P.  Browr 
was  chief  engineer;  W.  C.  Lancaster,  electrical  and 
mechanical  engineer;  Richard  Byers,  general  superin- 
tendent; R.  T.  Gent,  master  mechanic  and  electrician; 
W.  E.  Joyce,  engineer  of  design,  and  the  writer,  prin- 
cipal assistant  engineer. 


Use  of  Self- Healing  Coating  on 
New  York  Central  Bridges 

PLASTIC  "self-healing"  coating  has  been  used  for  the 
protection  of  bridge  steel  over  tracks  by  the  New 
York  Central  R.R.  for  five  years  past.  This  is  the  ma- 
terial now  being  used  by  the  Santa  Fe,  as  reported  on 
p.  888,  Nov.  8,  1917.  The  first  appMcation  on  the  New- 
York  Central  was  made  in  1912,  we  are  informed  by  A. 
W.  Carpenter,  assistant  valuation  engineer.  Prior  to 
this,  however,  test  exposures  had  been  made  in  a  tunnel. 
After  four  years  exposure,  full  protection  was  still 
obtained;  but,  as  the  specimens  were  hung  along  the 
side  of  the  tunnel,  they  were  not  subjected  to  the  direct 
action  of  the  locomotive  blast. 

Since  1912  the  material  has  been  used  quite  exten- 
sively by  the  maintenance-of-way  department  of  the 
company  for  protecting  iron  and  steel  structures  over 
steam-operated  tracks,  and  for  protecting  the  exposed 
surfaces  of  steel  floor  troughs  and  floor  plates. 

From  some  divisions  of  the  railroad  good  results  are 
reported,  and  the  use  of  this  coating  has  been  continued 
from  year  to  year.  During  the  past  year  one  particular 
division  applied  the  coating  to  no  less  than  twelve  steel 
structures.  On  one  division,  however,  the  material 
failed  to  protect  the  steel  against  locomotive  blast  and 
gases  on  three  structures  lorated  over  tracks  where  the 
clearance  above  rails  averaged  16  to  19  ft.  It  is  be- 
lieved that  this  low  height  is  the  cause  of  the  failure 
of  the  material,  as  most  of  the  overhead  structures  on 
other  divisions  where  favorable  results  were  obtained 
have  clearances  of  21  to  22  ft. 


Four  Municipal  OflBces  Combinea  in  One 

Following  a  legislative  amendment  to  the  charter  of 
Middletovni,  Conn.,  the  offices  of  director  of  public 
works,  city  engineer,  superintendent  of  st'-eets  and 
sewers,  and  building  inspector  have  been  combined  in 
one  under  the  tith  of  director  of  pubhc  works.  The 
director  is  continued  in  service  until  dismissed  by  a 
two-thirds  vote  of  the  common  council.  The  oflfice  is 
now  filled  by  C.  A.  Campbell,  who  had  served  for  a  short 
time  as  city  engineer  and  building  inspector. 
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Engineering  Council  Urges  Federal  Water-Power  Legislation 

Cheap  and  Self-Renewing  Power,  with  Resultan?  Conservation  of  Coal,  More  Important  Than  Minute 
Control  of  Profits,  Calvert  Townley  Tells  National  Chamber  of  Commerce 


THE  Chamber  of  Commerce  of  the  United  States  re- 
cently invited  the  Engineering  Council  to  present  a 
statement  before  its  special  Water-Power  Committee, 
which  is  considering  the  subject  of  needed  Federal 
legislation  for  water-power  development.  The  Council 
delegated  Calvert  Townley,  M.  Inst.  Elec.  E.,  one  of  its 
members,  to  appear  before  the  Committee  as  represent- 
ing the  Council.  The  following  is  taken  from  Mr. 
Townley's  statement: 

It  is  my  pleasant  duty  to  appear  before  you  by  vote 
of  the  executive  committee  of  the  Engineering  Council, 
in  response  to  your  kind  invitation  of  Jan.  10.  As 
the  Engineering  Council  is  empowered  to  speak  for  the 
American  Society  of  Civil  Engineers,  the  American 
Institute  of  Mining  Engineers,  the  American  Society 
of  Mechanical  Engineers  and  the  American  Institute 
of  Electrical  Engineers  on  matters  of  common  concern 
to  all  of  these  bodies,  the  Engineering  Council's  official 
utterances  concern  only  such  underlying  principles  and 
economic  facts  as  are  indorsed  by  all  engineers  and 
beyond  the  field  of  controversy.  These  societies  are 
scientific  and  professional.  They,  therefore,  refrain 
from  expressing  views  on  legal,  political  and  commercial 
questions  except  when  such  are  closely  linked  with  es- 
sential engineering  facts. 

It  has  been  estimated  by  a  careful  engineer  that 
in  1911  there  was  over  26,000,000  steam  engine  horse- 
power capacity  in  use  (including  railroad  locomotives), 
in  the  United  States.  The  aggregate  water  horse- 
power, both  developed  and  undeveloped,  has  been  com- 
puted as  around  60,000,000.  Of  this  latter  the  U.  S. 
census  of  1912  gives  4,870,000  as  developed,  and  in  a 
report  of  January,  1916,  the  Secretary  of  Agriculture 
estimated  this  total  to  have  been  increased  to  6,500,000. 
Some  of  the  undeveloped  power  sites  are  too  remote 
from  any  market  to  be  now  utilized,  and  an  uncertain 
number  are  not  commercial  prospects;  but  even  so  it 
is  clear  that  the  possibilities  of  additional  development 
are  very  great. 

High  Cost  of  Water  Power 

There  are  two  fundamental  causes  which  have  mili- 
tated against  the  substitution  of  hydro-electric  for 
steam-electric  power.  One  is  economic  and  permanent; 
the  other  is  statutory  and  therefore  subject  to  modifica- 
tion. The  economic  and  permanent  reason  is  high  cost 
of  development,  due  to  natural  conditions.  Electric 
power  generated  by  falling  water  is  inferior  to  that 
generated  by  steam  in  every  particular  except  cost  and, 
therefore,  water-driven  service  must  be  cheaper  than 
steam-driven  in  order  to  justify  its  existence.  The  price 
for  service  depends  primarily  on  cost,  and  cost  divides 
itself  naturally  into  two  main  items — namely,  operation 
(including  maintenance)  and  fixed  charges.  As  a 
hydro-electric  plant  consumes  no  fuel,  its  operating  cost 
is  less  than  that  of  an  equivalent  steam-driven  plant. 
On  the  other  hand,  a  steam  plant  costs  usually  only 
from  one-fifth  to  one-half  as  much  per  unit  of  capacity 


as  a  hydro-electric  plant,  so  the  latter  must  carry  very 
much  heavier  fixed  charges. 

This  disability  of  water  service  is  usually  even  greater 
than  the  ratio  of  the  costs  of  two  equivalent  complete 
developments.  A  power  enterprise  seldom  comes  into 
being  with  a  market  for  its  entire  ultimate  output. 
Therefore,  when  steam  is  to  be  the  motive  power,  only 
such  capacity  is  installed  as  initial  demands  require, 
and  the  cost  per  unit  is  fairly  proportional  to  that  of 
the  ultimate  development.  In  a  water  development, 
on  the  contrary,  a  large  part  of  the  cost  is  for  riparian 
rights,  for  the  dam,  impounding  reservoir,  flume,  fore- 
bay,  etc.,  and  for  the  transmission  right-of-way,  towers, 
etc.,  which  must  be,  at  the  start,  provided  in  large  part, 
and  constructed  for  the  complete  installation.  The 
obvious  result  is  a  greater  fixed  charge  per  unit  of 
capacity  and  a  higher  cost  per  horsepower  delivered  for 
sale. 

In  forecasting  the  commercial  prospects  of  a  power 
enterprise,  the  possible  market  must  be  studied,  and, 
of  course,  a  sale  price  for  power  decided  upon.  As 
this  price  is  controlled  by  the  cost  of  similar  service 
from  other  sources,  usually  from  steam,  and  as  it  must 
be  attractive  from  the  start,  the  additional  burden  of 
fixed  charges  on  the  initial  part  of  a  hydro-electric 
installation  frequently  forces  the  sale  of  its  power  below 
cost.  The  projectors  of  the  enterprise  then  must  rely 
for  success  on  a  sufficient  subsequent  increase  in  their 
markets.  The  possibility  of  an  incorrect  forecast  of 
the  extent  of  such  increase  and  of  the  time  when  it  may 
come  imposes  a  serious  business  hazard  against  water 
and  in  favor  of  steam. 

Rising  Cost  of  Coal  Offset  by  Increased 
Efficiency  of  Steam  Power 

It  has  been  frequently  pointed  out  that  as  the  na- 
tion's coal  supply  is  depleted  the  cost  of  coal  must  rise, 
thus  increasing  the  cost  of  steam-electric  power  as  a 
competitor  and  raising  the  market  value  of  hydro- 
electric power  accordingly.  The  rising  price  of  coal  is 
a  matter  of  record,  but  it  is  not  so  generally  known 
that  the  improved  efficiency  of  steam-producing  ma- 
chinery (boilers,  engines,  generators  and  auxiliaries) 
has  more  than  kept  pace,  so  that  the  net  cost  of  pro- 
ducing electric  power  from  coal  has  steadily  declined. 
As  applied  to  the  pre-war  period,  it  may  be  stated  that 
over  a  period  of  ten  years  the  cost  of  coal  has  risen 
on  an  average  1%  per  year,  while  the  cost  of  electric 
power  produced  from  coal  has  fallen  on  an  average 
2i%   per  year. 

In  addition  to  these  facts — still  referring  to  pre-war 
conditions — the  cost  of  steam-electric  generating  equip- 
ment has  been  greatly  reduced.  This  fact  is  due  partly 
to  the  introduction  and  subsequent  improvement  of  the 
steam  turbine,  and  in  part  to  the  great  increase  in 
the  size  of  the  units  now  available.  There  is  nothing 
to  indicate  that  the  limit  of  improvement  in  the  design 
of  steam  prime  movers  has  been  reached  or  is  even  in 
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sight.  It  is,  therefore,  a  reasonable  assumption  that 
further  advances  in  the  art  will  continue  to  occur  and 
to  cut  down  both  the  fixed  charges  and  the  operating 
cost  of  steam  power  as  a  competitor  of  water. 

The  largest  modern  steam  turbine  has  now  some 
12  times  the  capacity  which  the  largest  reciprocating 
engine  had  15  years  ago.  Stated  in  another  way,  the 
cost  of  a  steam-electric  plant  per  unit  of  capacity  ju.st 
before  the  war  was  about  one-third  what  it  was  15 
years  earlier,  while  the  energy  it  produces  per  pound 
of  coal  has  increased  50  per  cent. 

Obviously  many  water-power  sites  whtch  15  years  ago 
might  have  been  developed  to  sell  energy  in  successful 
competition  with  steam  at  its  cost  then  could  not 
now  be  so  developed,  and  in  conseciuence  their  devel- 
opment is  no  longer  commercially  possible. 

An  Example  of  Steam  Power  Competition 

The  cost  of  producing  power  from  either  water  or 
steam  is  a  function  of  the  load.  Fixed  charges  remain 
practically  unchanged  in  both  instances  whether  the 
output  in  energy  be  large  or  small;  but  with  a  steam 
plant  increased  output  means  increased  fuel  consump- 
tion, while  a  water  plant  operates  either  with  or  with- 
out load  with  but  little  variation  in  expense.  To 
illustrate  by  a  concrete  example  representing  not 
unusual  conditions,  suppose  we  assume  a  steam  plant 
using  2h  lb.  of  coal  per  kilowatt-hour  at  a  price  of  $3 
per  short  ton  and  having  a  plant  or  output  factor  of 
35% — that  is  to  say,  an  output  equal  to  35%  of  its 
theoretical  output  if  every  unit  were  loaded  to  capacity 
24  hours  each  day  of  the  year.  Under  these  assump- 
tions the  cost  of  fuel  per  unit  of  installed  capacity  per 
year  would  be  $11.50,  and  if  the  other  operating  and 
maintenance  charge  be  assumed  to  offset  fairly  those 
of  a  water  installation  of  equivalent  size,  $11.50  repre- 
sents the  additional  fixed  charges  which  the  hydro- 
electric plant  could  carry,  and  produce  power  at  an 
equal  cost.  If  therefore  the  fixed  charges  (interest, 
taxes,  insurance  and  amortization)  total  11. 1^%,  the 
hydro-electric  investment  per  kilowatt  capacity  could 
exceed  that  of  steam  by  $100. 

This  is  not  an  abnormal  excess.  Many  hydro-electric 
developments  exceed  the  cost  of  equivalent  steam-driven 
systems  by  much  greater  amounts,  in  which  cases  they 
become  commercial  prospects  only  if  coal  be  more  ex- 
pensive per  unit  of  output,  or  the  plant  factor  be  higher, 
or  some  other  operating  or  maintenance  condition  be 
more  favorable. 

Further,  as  has  been  previously  stated,  hydro-electric 
power  is  inferior  to  steam-electric  power.  The  reasons 
are  elementary.  Stream  flow  is  subject  to  seasonal 
variation,  and  therefore  to  complete  or  partial  inter- 
ruption by  drought  in  summer  and  by  ice  in  winter. 
Floods  are  a  menace.  Long  transmission  lines  may 
be  broken  by  wind  or  sleet,  or  the  service  may  be  dis- 
arranged by  lightning.  The  losses  on  such  lines  vary 
with  load,  and  are  frequently  responsible  for  annoying 
pressure  variations.  For  these  and  other  reasons, 
hydro-electric  power  cannot  prevail  against  steam  com- 
petition at  the  same  or  a  slightly  lower  price.  It  must 
be  materially  lower. 

We  do  not  mean  to  imply  that  water  power  may  not 
be   a    commercially    practicable    competitor   of    steam. 


Many  successful  hydro-electric  installations  give  sub- 
stantial proof  to  the  contrarj'.  We  do  wish,  however, 
to  combat  most  emphatically  the  widely  held  but  mis- 
taken view  that  any  water-driven  plant  will  produce 
power  at  lower  cost  than  steam  can  and  that  the  margin 
is  so  large  that  investors  generally  are  eagerly  seeking 
a  chance  to  put  money  into  hydro-electric  projects. 
The  most  careful  investigation,  frequently  demanding 
substantial  expenditure  and  the  keenest  scrutiny  by 
experts,  is  needed  to  discriminate  between  worthy  and 
commercially  impracticable  projects,  and  the  difference 
is  often  so  small  that  the  imposition  of  even  what  seem 
to  be  minor  burdens  is  sufficient  to  turn  the  scale  in 
favor  of  steam  and  entirely  prevent  what  might  other- 
wise be  a  desirable  hydro-electric  development. 

The  second  condition  which  vitally  affects  develop- 
ment is  statutory.  Of  the  estimated  55,000,000  un- 
developed water  horsepower  in  the  entire  country,  ap- 
proximately 40,000,000  is  located  in  13  Western  states, 
where  the  Federal  Government  still  owns  760,000,000 
acres  of  land,  or  over  two-thirds  of  the  aggregate  area. 
In  order  to  develop  power  in  that  section  it  is  therefore 
nearly  always  necessary  to  use  some  part  of  this  public 
domain — if  not  for  the  dam  site  itself  at  least  for 
flowage,  for  transmission  right-of-way  or  for  some  other 
purpose.  Existing  law  forbids  such  use  except  under 
permit  issued  by  the  Secretary  of  the  Interior  and 
revocable  without  cause,  at  any  time,  by  himself  or  his 
successor  in  office.  It  was  once  believed  that  revocation 
would  only  follow  gross  abuse  well  established  by  evi- 
dence, but  the  drastic  action  of  a  one-time  Secretary  of 
the  Interior  some  years  ago  disabused  investors  of  this 
confidence  and  demonstrated  by  a  sad  object  lesson  the 
insecure  tenure  afforded  by  existing  law.  The  unfor- 
tunate— almost  disastrous — result  has  been  practical 
stagnation  in  water-power  development  for  many  years. 

Many  available  power  sites  not  in  the  Western  states, 
or  not  on  the  public  domain,  are  on  navigable  streams. 
For  each  such  project  a  special  act  of  Congress  is 
necessary.  The  difficulty  of  obtaining  suitable  rights  by 
this  means  has  been  found  so  ver>'  great  as  largely  to 
discourage,  even  if  not  to  prevent  entirely,  the  develop- 
ments affected. 

Pending  Water  Power  Bills 

The  several  remedial  laws  recently  considered  by 
Congress  recognize  the  essential  facts  and  agree  that 
the  remedy  is  a  new  law  containing  the  following  provi- 
sions, namely:  An  indeterminate  permit  irrevocable 
during  50  years,  except  for  cause  judicially  determined, 
and  continuing  thereafter  unless  and  until  the  Federal 
Government  either  renews  its  permit  on  mutually  agree- 
able terms,  or  for  itself  or  through  a  new  permittee 
takes  over  at  its  fair  value  the  hydr^^^ulic  works  and 
certain  other  parts  of  the  development. 

The  Engineering  Council  does  not  consider  itself  ex- 
pert in  legal  matters  and  will  not  undertake  to  discuss 
the  relative  merits  of  the  different  plans.  It  should 
be  pointed  out,  however,  that  a  hydro-electric  enter- 
prise being  once  successfully  established,  it  is  alike  to 
the  interest  of  the  owners,  of  the  Government  and  of  the 
public  that  it  should  continue  indefinitely  without  in- 
terruption. There  is  no  economic  reason  to  be  served 
by  a  cessation,  and  the  only  reasons  for  providing  a 
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legal  means  of  recapturing  the  installation  and  the 
water  rights  are,  first,  to  preserve  an  additional  measure 
of  Government  control  ati^ainst  possible  abuse  by  the 
permittee,  and.  second,  against  a  remote  contingency 
which  might  make  it  desirable  that  the  Government 
would  want  to  use  the  power  for  some  other  purpose. 

Difficulties  in  Provision  for  Recapture 

A  successful  power  enterprise  at  the  end  of  50  years 
will  have  multiplied  the  capacity  of  its  initial  installa- 
tion many  times,  variously  estimated  at  from  five  to 
twenty.  In  doing  so  it  is  almost  certain  that  not  only 
will  the  entire  power  available  at  the  original  site  be 
fully  developed,  but  other  powers  as  well,  which  latter 
may  or  may  not  be  dependent  upon  Government  permits. 
Still  further,  in  nearly  all  cases  steam  plants  as  well 
as  water  plants  are  necessary.  These  steam  plants 
are  necessary  to  supplement  hydro-electric  power  at 
periods  of  low  water  and  in  case  of  interruption,  as  well 
as,  in  some  instances,  to  provide  increased  capacity. 
In  fact,  modern  practice  is  rapidly  approaching  the 
point  of  providing  steam  capacity  equal  to  100%  of 
hydro-electric  for  the  purposes  stated.  In  any  event, 
the  growth  of  the  enterprise  over  a  term  of  years 
will  be  continuous  and  progressive.  There  will  never 
come  a  time  when  it  may  be  said  to  have  been  completed 
and  subject  to  no  further  expansion.  This  continuing 
growth  makes  burdensome  and  usually  abortive  any 
attempt  to  amortize  the  investment,  while  the  investment 
in  other  water  powers  or  in  steam  plants  or  both,  in- 
terconnected with  and  generally  dependent  for  their 
economic  operation  on  the  original  development,  renders 
the  right  to  recapture  that  development  only  very 
onerous  and  makes  it  one  which  constitutes  a  serious 
impediment  to  the  free  and  full  development  of  an  enter- 
prise otherwise  most  desirable  from  all  standpoints. 

With  respect  to  power  sites  on  the  public  domain 
and  on  navigable  streams  the  Government  is  in  the 
position  of  seeking  to  have  its  resources  developed 
without  assuming  any  business  hazard  and  without 
contributing  either  capital  or  credit.  It  would  be  un- 
fortunate, in  the  light  of  past  experience,  if  any  new 
laws  v.hich  may  be  enacted  should  put  the  Government 
in  the  position  of  bargaining  with  capital  and  of  offer- 
ing just  sufficient  incentive  not  to  induce  capital  to 
undertake  the  developments  desired,  thereby,  while  ap- 
parently providing  a  remedy,  in  reality  insuring  a 
continuance  of  the  present  undesirable  condition. 

Hydro-electric  enterprises  must  compete  with  the  de- 
mands of  other  industries  for  capital.  Experience  has 
shown  that  even  without  the  imposition  of  additional 
financial  burdens  many  of  them  are  not  sufficiently 
attractive  to  secure  development,  and  as  the  attractive 
prospects  grade  by  imperceptible  degrees  into  the  unat- 
tractive ones,  it  is  perhaps  self-evident  that  every 
additional  burden,  however  small,  transfers  a  percentage 
of  such  projects  from  commercial  into  uncommercial 
prospects. 

It  is  our  belief  that  the  benefits  afforded  the  com- 
munities served  by  cheap  power,  and  to  the  nation 
by  the  conservation  of  coal  resulting  from  the  substitu- 
tion of  a  self -renewing  for  a  non-renewable  natural 
resource,  are  far  more  valuable  than  is  the  exact 
solution  of  the  question  of  restricting  the  returns  to 
capital  to  their  irreducible  minimum. 


Study  Urged  in  Design  of  Small 
Coaling  Stations 

Storage  Capacity,  W.  T.  Krausch  Says,  Must  Be  Full 

Carload  To  Avoid  Holding  Cars — Various 

Types  of  Machinery  in  Use 

ECONOMICAL  operation  of  small  coaling  stations  is 
a  problem  which  needs  more  study  in  their  design 
and  equipment,  according  to  a  paper  read  recently  before 
the  Western  Railway  Club  by  W.  T.  Krausch,  engineer 
of  buildings  of  "the  Chicago,  Burlington  &  Quincy  R.R. 
Stations  handling  10  to  30  tons  per  day  were  referred 
to  particularly.  While  this  amount  is  smiall,  said  Mr. 
Krausch,  the  receiving  pocket  and  storage  bin  must  have 
sufficient  capacity  for  a  full  carload  in  order  to  avoid 
detaining  cars  for  unloading.  Thus  economy  in  trans- 
porting and  delivering  coal  involves  high  first  cost  of 
the  coaling  station,  since  the  capacity  must  be  greater 
than  would  be  needed  otherwise.  This  will  result  in  a 
high  cost  of  labor,  unless  the  operator  can  be  utilized  to 
advantage  on  other  work. 

As  to  relative  cost  and  capacity  of  unloading  cars  by 
dumping  and  shoveling,  it  is  estimated  that  one  man 
can  unload  a  50-ton  drop-bottom  car  in  about  30  min- 
utes. But  he  can  shovel  coal  out  of  a  gondola  car  only 
at  an  average  rate  of  25  tons  per  10-hour  day.  These 
estimates  are  based  on  run-of-mine  bituminous  coal. 

For  handling  storage  coal  different  methods  are  avail- 
able, the  selection  depending  largely  upon  the  capacity 
and  local  conditions.  Most  coaling  stations  have  ele- 
vated bins  with  gravity  discharge.  For  direct  loading 
of  the  bins  or  pockets  by  coal  cars,  the  cars  may  be 
raised  on  incline  trestles,  the  maximum  grade  being 
about  5%  where  they  are  pushed  by  locomotives,  or  20 
to  25%  when  they  are  handled  by  a  cable  and  hoisting 
engine.  The  latter  is  the  safer,  involves  less  switching 
and  requires  less  space. 

Conveyors  Used  Mainly 

More  generally  the  coal  is  dumped  from  cars  into  a 
hopper  beneath  a  track  at  the  ground  level  and  is  trans- 
ferred to  the  elevated  bin  by  mechanical  means.  Bucket 
elevating  conveyors,  composed  of  endless  chains  of  small 
buckets,  are  used  largely  and  can  be  adapted  to  almost 
all  conditions.  The  elevator  may  be  of  the  continuous 
and  overlapping  bucket  type,  or  of  the  pivoted  bucket 
type.  Both  are  run  at  slow  speeds,  the  former  on  ac- 
count of  its  great  capacity  and  the  latter  on  account  of 
the  methods  of  loading  and  dumping. 

Belt  conveyors  have  been  used  successfully  in  many 
plants.  Coal  unloaded  from  cars  into  a  receiving  hopper 
is  fed  by  a  loader  to  the  belt,  which  elevates  it  to  the 
storage  bin.  The  belts  may  be  of  rubber  or  cotton,  and 
the  maximum  inclination  is  about  30  degrees. 

Elevators  having  one  or  two  large  buckets,  of  one-ton 
capacity  or  over,  represent  a  recent  type,  which  Ir. 
Krausch  states  is  gradually  coming  into  use  on  account 
of  its  simplicity  and  its  low  maintenance  cost.  In  this 
case  also  the  coal  is  delivered  from  cars  to  a  track  hop- 
per. From  this  it  is  loaded  automatically  into  the 
bucket,  the  feed  being  cut  off  when  the  charge  is  com- 
plete. The  bucket  is  then  raised  and  dumped.  Two 
buckets  may  be  worked  together,  one  ascending  while 
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the  other  descends.  With  the  single-bucket  arrangement 
the  capacity  of  plant  may  be  increased  by  adding  sep- 
arate units. 

Power  Plants  Use  Grab  Buckets 

A  type  of  plant  employed  more  at  commercial  plants 
and  power  houses  than  at  railway  coaling  stations 
utilizes  large  clamshell  buckets  which  are  loaded  in  the 
track  pit,  raised  in  an  elevator  leg  and  then  automatically 
locked  to  a  trolley  running  on  an  inclined  track  leading 
Qver  the  storage  bin.  At  railway  terminals,  locomotive 
cranes  with  grab  buckets  are  sometimes  employed  to  load 
the  tenders  with  coal  taken  from  a  stock  pile  or  directly 
from  cars.  When  not  engaged  in  coaling  engines  the 
crane  can  transfer  coal  from  cars  to  storage  bins,  handle 
sand,  load  cinders  into  cars  and  do  other  work  about 
the  terminal. 

Factors  important  in  reducing  the  cost  of  operation 
and  maintenance  of  coaling  stations  include  the  follow- 
ing: Selection  of  the  type  of  station  suited  to  the  local 
requirements;  use  of  self -cleaning  cars;  provision  for 
emergency  storage;  reliability  of  mechanical  equip- 
ment, with  possible  duplication  of  machinery  where  de- 
lays would  be  serious;  fireproof  construction  of  steel, 
reinforced-concrete  or  both  in  combination;  fire  protec- 
tion for  frame  stations,  with  power  plant  built  at  a  dis- 
tance; minimum  amount  of  switching  by  locomotives, 
using  car-pullers  to  reduce  this  work;  good  labor  and 
proper  supervision  of  operation;  careful  maintenance 
and  inspection,  with  provision  for  keeping  or  promptly 
ordering  important  repair  parts. 


Will  Determine  What  Roads  Should 
Receive  Federal  Aid 

OflSce  of  Public  Roads  Sends  Questionnaire   to  All 

State  Highway  Departments — Only  Vitally 

Necessary  Work  Encouraged 

UNDER  a  recent  date  L.  W.  Page,  director  of  the 
Office  of  Public  Roads  and  Rural  Engineering,  sent 
to  all  district  enp^Mieers  the  following  letter: 

In  line  with  a iest  made  by  the  Secretary  of  the 

Treasury,  Hon.  \\  -j^im  G.  McAdoo,  to  the  Secretary  of 
Agriculture,  it  has  oeen  determined  that,  so  far  as  it  is 
practicable  to  do  so,  the  Federal  Aid  funds  shall  be  ap- 
plied during  the  working  season  of  1918  only  to  the  con- 
struction of  such  roads  as  are  vitally  necessary  to  im- 
prove the  transportation  system  of  the  country,  or  to 
make  feasible  an  increased  output  of  important  agricul- 
tural products. 

You  will,  therefore,  take  up  with  the  several  state 
highway  departments  in  your  district  the  question  of 
formulating  a  program  for  the  expenditure  of  all  such 
funds  as  are  available  for  the  working  season  of  1918 
and  such  additional  period  as  may  be  required.  All  proj- 
ects whether  approved  or  pending,  and  any  additional 
projects  desired  by  the  state  should  be  included.  The 
state  highway  departments  should  be  requested  to  con- 
form as  nearly  as  possible  to  the  foregoing  policy. 

A  supply  of  schedule  forms  indicating  the  information 
desired  is  sent  you  herewith  for  use  by  the  highway 
departments  in  preparing  their  program.    It  is  import- 


ant that  this  information  should  be  had  at  the  earliest 
possible  moment  and  you  will  render  all  possible  assist- 
ance to  the  state  highway  departments  in  their  prepara- 
tion of  the  schedule. 

A  map  or  maps  should  be  submitted  bearing  coordinat- 
ing references  to  the  statements  made  by  the  state  high- 
way officials  in  the  schedule. 

Accompanying  this  letter  was  a  large  form  containing 
questions  to  be  answered  by  the  state  highway  depart- 
ments. The  information  thus  secured  will  be  of  imme- 
diate value.    The  questions  are: 

1.  Location  of  road  by  county  and  termini 

2.  Local  n  \me  of  road 

3.  Length  in  miles  to  be  improved 

4.  Present  type  of  surface 

5.  Present  condition 

6.  Proposed  type  of  surface 

7.  Approximate  total  cost 

8.  Approximate  amount  of  Federal  aid  desired 

9.  Materials  to  be  hauled  in  by  rail 

Kind  of  Material 
Approx.  Miles  Rail  Haul 
Sources  (Producing  Territory) 
Approx.  Tons  Required 
Approx.  Period  of  Delivery 

10.  Relation  of  proposed  road  to  other  important  roads 
in  affording  needed  transportation  facilities 

11.  Volume  and  character  of  preseiit  traffic 

12.  Probable  change  and  increase  in  traffic  to  follow 
construction 

13.  The  definite  purposes  to  be  served  by  the  proposed 
improvement 

14.  The  possible  bearing  of  the  proposed  improvement 
on  the  war  situation 

15.  Probable  effect  of  delay  in  construction  to  the  1919 
working  season  or  later 

16.  The  relative  numerical  rank  in  order  of  importance 
of  the  proposed  improvement 

17.  Further  remarks  by  State  Highway  Department 


Draglines  Make  Bridge  Across  Rio  Grande 

To  place  two  60-ton  Bucyrus  dragline  excavators  in 
position  for  beginning  work  on  the  west  side  of  the 
Mesilla  Valley  of  the  Rio  Grande  U.  S.  Reclamation 
Service  Project,  it  was  necessary  to  cross  the  river. 
The  bridges  in  the  vicinity  are  too  narrow  and  would 
sustain  only  25 ^c  of  the  weight  of  these  machines. 
It  was  necessary  therefore,  says  the  October  Reclama- 
tion Record,  to  run  them  on  their  own  caterpillar 
tractors  from  the  railroad  station  across  the  river  bed 
to  the  proposed  ditch  location.  A  runway  down  the 
bank  was  excavated  to  reach  the  river  bottom.  The 
first  machine  crossed  the  quicksand  in  1  ]  days,  utilizing 
platforms  to  distribute  the  weight  and  to  prevent  the 
sinking  which  would  have  occurred  if  they  had  not 
been  used.    The  second  machine  crossed  in  half  a  day. 

Although  the  Elephant  Butte  dam  gates  were  closed, 
it  was  impossible  to  dry  the  river  bed  completely  and 
some  excavating  and  damming  had  to  be  done  to  turn 
the  thread  of  the  stream  behind  the  machines. 

J.  L.  Burkholder,  who  was  transferred  recently  from 
the  drainage  work  on  the  Boise  Project  to  El  Paso,  su- 
pervised the  arrangements  for  the  crossing. 
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War  Industries  Board  To  Be  Central  Agency  for 
Mobilizing  Nation's  Resources 

Plan  Outlined  by  Secretary  Baker  Coordinates  Administration's  Four  Great  Purchasing  Branches, 
Utilizing  Existing  Machinery  and  A7oidii:g  Disrupting  EflFect  of  Creation  of  Munitions  Director 


ON  JAN.  12  Secretary  Baker  explained  in  consider- 
able detail  to  the  Senate  Committee  on  Military 
Affairs  the  reasons  for  his  personal  objection  at  this 
time  to  the  creation  of  a  director  of  munitions  to 
supervise  all  purchases  of  supplies  of  every  sort  for 
war  pui*poses  in  this  country.  These  reasons  may  be 
summarized  briefly  by  the  statement  of  opinion  that 
the  reorganization  of  the  War  Department  and  the  War 
Industries  Board  will  provide  an  entirely  suitable  agency 
for  promptly  and  efficiently  performing  such  work  and 
should  be  tried  before  the  present  organization,  now 
in  process  of  remolding  in  the  light  of  the  experience 
of  the  administration  in  war  work  up  to  date,  is  thrown 
into  inevitable  confusion  by  drastic  changes. 

It  was  necessary  at  the  beginning  of  American  par- 
ticipation in  the  war  to  begin  training  immediately 
a  great  number  of  men  to  carry  on  the  administrative 


and  technical  details  of  the  department's  work.  No 
matter  how  these  were  ultimately  grouped,  they  had  to 
become  familiar  with  their  duties  and  with  Government 
methods  of  work  before  they  could  render  effective 
service.  While  this  training  was  going  on  the  reor- 
ganization of  the  department  was  being  studied,  and 
as  army  ordnance  was  in  great  demand  this  branch 
of  the  service  was  first  changed. 

It  is  a  purely  technical  branch.  Secretary  Baker 
characterized  it  as  a  "manufacturing"  branch,  and  the 
scheme  of  reorganization  was  developed  with  the  help 
of  men  who  have  made  a  specialty  of  manufacturing 
organization.  Formerly  the  work  of  the  ordnance 
branch  was  subdivided  according  to  products,  such  as 
small  arms,  but  under  the  new  system  it  is  subdivided 
by  functions,  so  that  one  branch  will  have  charge  of 
the  technical  details  of  design,   another  of   purchase, 
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another  of  inspection  and  another  of  supplying  the 
equipment  when  and  where  needed.  Thi:s  functionalizini? 
of  the  ordnance  branch  is  in  harmony  with  the  methods 
of  organization  now  favored  by  a  large  number  of  the 
leading  manufacturing  corporation-^  in  the  country.  The 
men  working  under  the  old  system  of  organization  are 
having  little  difficulty  in  shifting  into  the  new  systems 
without  interruption  to  their  labors. 

The  quartermaster  corps  is  now  being  reorganized  in 
the  same  manner,  and  the  high  positions  in  it  are  being 
filled,  as  in  the  case  of  the  ordnance  branch,  by  civilians 
holding  leading  positions  in  the  callings  they  have  to 
carry  on  for  the  army. 

Under  the  old  scheme  of  organization  there  was  an 
immense  amount  of  detail  which  went  from  each  branch 
of  the  department  to  the  secretary's  office.  Under  the 
new  organization  a  very  large  part  of  this  detail,  which 
had  to  do  with  correlating  the  requirements  for  supplies 
for  the  different  branches,  goes  directly  to  a  central 
office.  The  ordnance,  quartermaster,  engineering,  med- 
ical and  aviation  branches  will  purchase  their  supplies, 
as  they  have  in  the  past,  except  that  before  contracts 
are  signed  they  must  have  the  approval  of  this  central 
office,  in  order  that  one  branch  may  not  needlessly  hinder 
the  operations  of  another  in  the  market,  and  other  busi- 
ness reasons  that  need  not  be  detailed  here. 


'i"h<;  War  department  in  noL  a'one  in  making  great 
drafts  on  the  i:.dustrie«  of  the  country.  The  Allies 
Purchasing  Board,  the  Na  y  Department  and  the  Ship- 
ping Board  are  similarly  .straining  the  resources  of  our 
manufacturers,  and  no  legal  remedy  for  this  condition 
has  been  provided  by  Congress.  But  the  four  great 
purchasing  agencies  ha^'e  agreed  to  joint  action  through 
the  War  Industries  Board,  which  has  been  reorganized 
in  order  that  it  might  do  for  all  American  munition 
manufacturers  what  the  central  bureau  of  the  War 
Department  does  for  its  five  great  purchasing  branches. 
The  requirenents  of  the  four  agencies  are  reported  to 
a  central  committee,  which  is  directly  in  touch  with  the 
manufacturing  facilities  of  the  country  and  knows  not 
only  how  much  work  each  factory  is  doing  for  the  Gov- 
ernment, but  also  how  much  it  is  doing  for  necessan* 
civilian  customers.  It  is  this  committee  which  passes 
on  the  priority  to  be  given  each  of  the  orders.  If  its 
decisions  are  questioned,  the  appeal  is  made  to  the  War 
Industries  Board,  which  thus  becomes  arbiter  of  manu- 
facturing priority  in  this  country  in  even,'  indu.str\- 
furnishing  supplies  for  military  purposes. 

The  committee  has  a  further  very  important  functlop 
which  was  explained  by  Secretary  Baker  as  follows: 
Assume  that  General  Pershing  cables  a  requirement  for 
1000  guns.     As  his  requisitions  are  not  questioned,  a 
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copy  of  the  order  would  be  sent  at  once  to  the  ordnance 
branch  of  the  War  Department  and  another  to  the 
central  committee  of  the  War  Industries  Board.  While 
the  ordnance  officials  were  preparing  the  plans  and  speci- 
fications the  committee  would  ascertain  what  sources  of 
raw  materials  could  be  used  with  the  least  interference 
to  the  manufacture  of  other  necessary  supplies,  what 
forge  snops  could  be  utilized  and  what  phnts  were 
available  for  producing  the  other  parts  of  this  order. 
As  soon  as  word  was  received  that  the  ordnance  depart- 
ment was  ready  to  buy  these  guns,  the  committee  would 
notify  the  procurement  division  of  the  ordnance  corps 
what  parties  should  be  invited  to  bid. 

Secretary  Baker  assured  the  Senate  Committee  on 
Military  AfTairs  that  this  system  of  handling  the  Gov- 
ernment war  purchases  in  cooperation  with  those  of  the 
Allies  was  the  best  that  careful  study  had  been  able  to 
suggest,  and  had  met  with  the  approval  of  the  industrial 
leaders  to  whom  it  had  been  submitted.  In  his  opinion 
it  disorganized  none  of  the  existing  machinery  and 
interfered  as  little  as  possible  with  meeting  civilian 
demands.  It  was  the  equivalent,  he  believed,  of  a  special 
director  of  munitions,  for  any  functions  which  such  a 
director  would  have  would  be  possessed  by  the  chair- 
man and  executive  officer  of  the  War  Industries  Board. 
The  chairman  did  not  have  legal  authority  to  enforce 


his  decisions,  but  as  each  of  the  four  great  war  pur- 
chasing agencies  had  agreed  to  recognize  his  decisions  as 
binding,  it  had  not  seemed  necessary  to  ask  congres- 
sional action  to  confer  legal  powers  upon  him. 

The  essence  of  the  organization,  according  to  Secre- 
tary Baker,  is  that  each  of  the  four  great  purchasers, 
the  Allies'  committee,  the  War  and  Navy  Departments 
and  the  Shipping  Board,  has  its  own  organization  for 
acquiring  its  supplies  in  the  decided  order,  while  the 
War  Industries  Board  has  these  orders  filled  in  such  a 
sequence  that  war  needs,  manufacturing  and  civilian  re- 
quirements are  served  in  the  best  possible  manner. 

This  is  apparently  the  administration's  answer  to 
the  criticism  that  Washington  had  no  logical  plan  for 
mobilizing  the  nation's  resources.  According  to  Secre- 
tary Baker,  it  is  the  best  plan  for  the  purpose  that  has 
been  advanced  in  this  country  or  Great  Britain. 


To  Simplify  Road  Widening 

Quite  a  mileage  of  9-ft.  brick  roads  is  being  built  in 
Florida  at  present.  It  is  the  expectation  to  widen  them 
when  the  traffic  justifies.  Therefore,  the  concrete  curb 
on  the  side  that  will  later  be  in  the  middle  of  the  road 
is  being  poured  in  6-ft.  lengths,  so  as  to  be  readily 
movable.  The  curb  on  the  permanent  edge  is  placed  in 
20-ft.  lengths. 
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Market  and  Warehouses  Form  Large 
Building  Group 

Produce  Terminal  for  Los  Angeles  Comprises  Seven 

Concrete  Buildings  Arranged  Around 

Central  Court 

By  L.  a.  Waterbury 

Professor   of   Civil    and    Architectural    Knginecrin^,    University    of 
Arizona,  Tucson 

WHOLESALE  produce  warehouses,  a  market  and 
offices  are  combined  in  a  $3,000,000  group  of  seven 
reinforced-concrete  buildings  which  the  Los  Angeles 
Union  Terminal  Co.  has  under  construction.  The  struct- 
ures will  cover  an  area  of  10  acres  and  have  a  combined 
floor  space  of  50  acres.  The  general  arrangement  is 
shovra  by  the  accompanying  plan  and  perspective  and 
the .  view  indicates  the  construction  as  it  appeared 
Oct.  11. 

Building  A  will  have  its  first  floor  used  for  retail 
markets  and  shops,  with  a  branch  bank  at  the  corner 


includinj?  such  indu.strie.s  a.s  a  bakery,  candy  manufact- 
uring, and  a  refrigerating  and  cold-storage  plant. 

The  space  separating  the  B-buildings  from  the  C- 
buildings  will  accommodate  railway  tracks  serving  both 
sets  of  buildings,  and  it  will  also  be  used  as  a  service 
street.  The  space  between  the  C-buildings  and  the  D- 
buildings  will  be  used  exclusively  as  a  street,  the  latter 
buildings  being  served  by  tracks  on  the  opposite  slJe, 
which  is  adjacent  to  the  Pacific  Electric  Railway. 

Building  A  is  40  ft.  wide,  two  stories  in  height,  with 
no  basement.  The  exterior  walls  are  of  reinforced  con- 
crete, withou*-  other  finish.  The  interior  framing  is  of 
wood.  The  typical  panel  length  for  the  exterior  walls 
is  20  ft.  Transverse  fire  walls  of  brick  subdivide  the 
building  into  floor  areas  not  exceeding  7500  sq.ft. 
The  first-story  floor  is  formed  of  31  in.  of  concrete  and 
1  i  in.  of  an  asphaltic  mixture.  The  second  floor  is 
finished  in  part  with,  maple  and  in  part  with  Oregon 
pine.  The  length  of  the  building,  including  wings,  is 
over  1500  ft.  The  ground  area  covered  is  61,600  sq.ft., 
and  the  floor  area  is  twice  that  amount.     The  live  load 


PRODUCE  MARKET  AND   WAREHOUSE   PLANT  UNDER   CONSTRUCTION    TN   LOS    ANGELES.      MARKET    BUILDING    IN 
THE  REAR  OP  TWO-STORY  WAREHOUSES.      SIX-STORY  WAREHOUSE  IN  FOREGROUND 


of  Seventh  St.  and  Central  Ave.  The  second  floor  is 
designed  to  include  a  produce  exchange,  offices,  restau- 
rants and  a  Japanese  rooming  house.  Two  portals 
through  the  first  story  of  building  A  give  direct  access 
from  Central  Ave.  to  the  market  yard.  For  use  as  a 
market  this  area  will  be  subdivided  into  a  number  of 
small  areas,  to  be  leased  to  produce  dealers  and  others. 
Buildings  Bl  and  B2,  both  of  which  are  two-story 
structures,  will  be  used  principally  as  wholesale  markets 
and  warehouse,  although  some  of  the  space  in  one  build- 
ing will  be  leased  for  a  box  factory. 

Beyond  these  buildings  are  to  be  two  six-story  build- 
ings, CI  and  C2,  but  the  construction  of  the  latter  may 
be  deferred.  Beyond  the  C-buildings  are  to  be  two  more 
six-story  buildings,  designated  as  Dl  and  D2.  The  con- 
struction of  the  former  is  well  under  way,  but  work  on 
D2  may  be  postponed  for  the  present.  Both  the  C- 
buildings  and  D-buildings  will  be  utilized  as  whole- 
sale produce  warehouses  and  for  light  manufacturing. 


used  for  the  design  of  restaurants  and  produce  exchange 
was  125  lb.  per  sq.ft.  of  fl';or,  while  for  offices  and 
rooming  house  a  75-lb.  load  was  employed. 

Buildings  Bl  and  B2  are  similar  in  construction  to 
building  A,  but  each  has  ?  basement  extending  not 
only  under  the  building  proper  but  also  under  the  con- 
crete platform  which  adjoins  the  market  yard.  Each  of 
these  buildings  is  divided  by  brick  fire  walls  into  floor 
areas  not  exceeding  17,500  sq.ft.  Each  of  these  build- 
ings was  designed  for  a  live  load  of  150  lb.  per  sq.ft. 
of  floor.  The  floor  finish  is  cement  for  the  basement, 
maple  for  the  first  story,  and  Oregon  pine  for  the  sec- 
ond story. 

Buildings  CI  and  Dl  are  of  reinforced  concrete 
throughout  and  the  plans  call  for  similar  construction 
for  the  future  buildings  C2  and  D2.  Each  of  these 
is  to  be  six  stories  in  height,  with  a  basement.  The 
construction  is  of  the  beam-and-girder  type,  with  the 
exception  of  that  portion  of  Dl  which   is  devoted  to 
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HOW    MARKET    AND    WAREHOUSES    WILL    LOOK    WHEN  COMPLETED 
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PLAN  OP  BUILDINGS    SHOWN    IN   ABOVE   PERSPECTIVE 

cold  storage  space.  This  section  has  floor  slabs  formed 
of  hollow  clay  tile  and  reinforced-concrete  joists,  which 
in  turn  are  supported  by  reinforced-concrete  girders. 

The  typical  slab  for  the  cold  storage  floors  consists  of 
144  in.  of  tile  and  concrete,  covered  with  3  to  5  in.  of 
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cork,  which  in  turn  is  covered  with  4  in.  of  concrete. 
The  bottom  of  the  slab  also  has  from  3  to  5  in.  of  cork 
insulation  and  I  in.  of  cement  plaster.  In  constructing 
these  floors,  the  cork  for  the  lower  heat  insulation  was 
first  placed  upon  the  forms,  a  2-in.  layer  of  cement 
grout  was  placed  upon  the  cork,  and  the  tiles  were 
bedded  in  this  grout.  The  reinforcement  was  then 
placed  and  the  floors  were  cast  to  the  level  of  the  top  of 
the  rough  concrete. 


The  typical  size  of  floor  panels,  for  the  reinforced- 
concrete  buildings,  is  18  ft.  9  in.  by  19  ft.  9  in.  be- 
tween centers  of  columns.  The  live  load  used  for  the 
design  was  300  lb.  per  sq.ft.  of  floor,  except  that  in 
CI  a  load  of  400  lb.  was  used  for  the  first  floor,  and 
special  loadings  were  used,  on  the  fiifth  and  sixth 
floors,  to  provide  for  loads  due  to  bakery  ovens.  For 
typical  columns,  the  bearing  area  of  footings  is  14  x  14 
ft.,  and  the  largest  footing  of  an  individual  column  is 
18  ft.  square.    All  of  the  foundations  rest  upon  sand. 

Expansion  joints  extending  through  the  cross-section 
of  the  buildings  are  provided  at  intervals  of  approxi- 
mately 200  ft.  At  the  outside  walls  the  joint  is  arranged 
to  be  as  inconspicuous  as  possible,  the  general  arrange- 
ment being  shown  by  the  sections  in  the  detail  drawing. 
The  distance  allowed  for  expansion  is  2  in.  Other  sec- 
tions show  expansion  joints  at  the  interior  columns  and 
in  the  floor  and  roof.  A  steel  plate  is  used  to  cover  the 
crack  in  the  floor. 

Elevators  are  to  be  installed  in  all  of  the  buildings 
except  building  A.  Electric  lighting  is  provided  for  all 
buildings.  Heating  is  included  in  the  contract  for 
building  A,  but  for  the  other  buildings  the  heating 
mains  only  are  included.  The  boiler  room  for  the  heat- 
ing plant  is  in  the  south  end  of  the  basement  of  CI. 

An  automatic  sprinkler  system  is  being  installed, 
which  will  cover  all  of  the  buildings  except  building  A. 
It  includes  two  underground  reservoirs  with  a  capacity 
of  75,000  gal.  each,  and  two  elevated  steel  gravity  tanks 
each  having  a  capacity  of  40,000,  gal.  The  bottom  of 
each  tank  is  to  be  at  an  elevation  of  37  ft.  above  the 
roofs  of  the  six-story  buildings.  The  reservoirs  are  to 
be  constructed  under  the  pavement  of  the  market  yard, 
and  between  them  is  to  be  a  pump  pit  equipped  with 
two  automatic  fire  pumps,  each  having  a  capacity  of 
750  gal.  per  minute. 

The  architect  for  the  building  in  John  Parkinson,  of 
Los  Angeles,  for  whom  A.  L.  Bush  is  chief  engineer. 
The  contractor  is  the  Wurster  Construction  Co.,  of  San 
Diego  and  Los  Angeles. 


Sale  of  National  Forest  Timber 

More  than  two  billion  feet,  board  measure,  of  national 
forest  timber  was  sold  in  the  fiscal  year  1917,  valued  at 
more  than  $3,715,000,  according  to  the  annual  report 
of  the  U.  S.  Forest  Service,  recently  issued.  During 
this  period  approximately  727,000,000  ft.  was  cut  and 
removed,  for  which  the  purchasers  paid  $1,507,303. 
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Turning  Back  Abutment  Wing  Walls 
Saves  Material 

Revising  Layout  of    Straight   Wall  Abutments  Also 

Improves  Appearance,  Particularly 

in  Skew  Bridge 

By  Charles  K.  Mohler 

Consulting  Engineer,  Los  Angelrs,  Talif. 

THE  design  of  short  span  bridge  abutments  has  not 
generally  received  the  degree  of  care  and  attention 
that  its  importance  demands.  Among  the  more  im- 
portant features  of  neglect  are  those  of  appearance  and 
cost. 

Turning  back  the  wing  walls  of  abutments  from 
the  straight  line  of  the  abutment  face  is  a  common 
but  by  no  means  universal  practice.  Many  abutments 
of  the  straight  type  continue  to  be  built,  although  in 
square  bridges  it  results  in  the  use  of  more  material 
than  necessary  and  in  skew  bridges  it  not  only  wastes 
material  but  with  improper  design  leaves  an  unsightly 
wall  protruding  in  the  obtuse  angle  of  the  skew.  The 
saving  in  material,  both  masonry  and  fill,  by  turning 
back  the  walls  may  be  indicated  by  reference  to  some 
typical  revisions  of  straight-wall  designs.  In  these  revi- 
sions the  simple  details  of  the  wing-wall  layout  are  given. 
In  Fig.  1  are  shown,  on  the  left,  an  existing  straight 
wall  abutment  and,  on  the  right,  a  suggested  improve- 


ment in  which  the  obtu.se  angle  of  the  .skew  is  turned 
back.  The  wings  of  the  wall  as  built  were  carried  out 
parallel  to  the  face  of  the  abutment  to  meet  the  theoreti- 
cal toe  of  the  slope.  On  the  full  (acute-angle;  end  of  the 
abutment  the  fill  actually  tailed  out  that  far.  On  the 
slack  (obtuse-angle)  end,  however,  the  fill,  being  carri^a 
at  grade  only  to  the  face  wall,  tailed  down  the  wing  far 
below  its  top,  about  as  shown  in  the  view  of  another, 
but  similar,  bridge  in  Fig.  2. 

In  order  to  save  this  excess  masonry  in  the  redesign 
the  obtuse  wing  is  turned  back  as  shown,  leaving  the 


FIG    1. 


STRAIGHT   SKEW  ABUTMENT  CHANGE1>  AS 
SHOWN   IN   UPPER  RIGHT  WING 


FIG.  2.     IN  THIS  ABUTMENT  SLOPE  DOES  NOT  COVER 
WING  WALLS 

bridge  pedestals  in  precisely  the  same  location  as  before, 
but  allowing  the  fill  to  tail  around  the  wing,  though  not 
to  protrude  onto  the  undercrossing. 

The  detailed  layout  is  made  on  the  following  basis: 
At  D,  where  the  neat  line  of  coping  intersects  the  line  of 
the  inside  girder,  the  face  of  the  abutment  is  turned 
at  right  angles  to  the  bridge.  At  G,  the  center  line  of 
the  outside  girder,  the  abutment  face  is  again  turned 
to  give  the  wing  angle  of  26°  34'.  This  angle  is  used  so 
that  the  tangent  comes  even  inches  for  even  feet.  As 
most  bridge  abutments  are  laid  out  and  built  by  either 
stone  masons  or  carpenters,  who  use  the  carpenter's 
rule,  it  is  of  some  importance,  or  at  least  convenience, 
to  use  angles  giving  even  inches  for  their  tangents,  with 
the  foot  as  the  unit  of  measure. 

A  wing  wall  turned  back  toward  the  bank  not  over 
about  30^  is  not  materially  increased  in  length,  even 
when  run  out  to  the  bottom  f  the  slope.  The  main  ad- 
vantage in  turning  the  wing  back  is  to  allow  room  for 
the  embankment  to  flow  around  the  end  and  in  front  of 
the  wall,  when  the  length  of  the  wing  is  reduced.  The 
revision  gives  about  35  ft.  less  length  of  wing  wall  than 
the  original  plan. 

To  show  that  the  embankment  slope  has  been  properly 
taken  care  of  in  the  revision,  take  R,  cne  intersection 
of  the  slope  and  the  back  of  wall,  as  a  center  and  with 
radius  RT  strike  the  arc  TU.  From  the  point  U  the 
radius  changes  from  RU  to  SU  (being  reduced  by  the 
thicknes"-,  of  the  wall),  and  S  becomes  the  center  of  the 
arc  or  slope  flow.  Continuing  the  arc  around  to  the 
face  of  the  revision  wall,  it  will  be  seen  that  the  toe  of 
slope,  as  represented  by  the  arc,  falls  about  a  foot  short 
of  reaching  the  face  of  the  original-plan  wall. 

The  advantages  of  the  revised  plan  are  as  follows: 

1.  The  saving  of  about  100  cu.yd.  of  masonry  by  re- 
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ducing  the  length  and  in  part  the  thickness  of  the  wing 
wall 

2.  A  less  amount  of  fill. 

3.  Turning  the  wing  back  allows  the  back-wall  to  be 
carried  straight  out  to  the  returned  face  of  the  abut- 
ment and  the  reduction  of  the  wall  thickness  to  the 
theoretical  requirements.  Where  the  wing  is  not  turned 
back  the  extra  bridge-seat  thickness  has  to  be  carried 
out  to  the  end  of  the  wing  or  the  backwall  turned  and 
brought  forward  to  the  face  of  the  abutment. 

4.  With  the  wings  of  both  abutments  turned  back  as 
shown  in  the  revision  a  much  more  open  and  pleasing 
appearance  is  given  to  the  roadway  from  beneath. 


F',  a  distance  of  about  13.5  ft.,  losing  about  9  ft.  in 
elevation.  The  back-wall  and  wing  should  accordingly 
slope  down  along  steps  1,  2,  3,  etc.,  shown  in  dotted  lines. 
Step  4  corresponds  with  the  top  of  the  coping  course. 
The  point  F'  is  well  below  the  coping  elevation.  If  the 
coping  is  carried  out  full  height  to  the  face  of  the  abut- 
ment, then  steps  4  and  5  would  be  omitted  and  their 
combined  height  set  off  at  the  face  angle  between  5  and 
6.  Step  6  would  then  be  the  next  step  actually  to  inter- 
sect the  slope  at  the  theoretical  point.  Beyond  6  the 
steps  should  be  on  a  slope  of  1\  to  1,  rather  than  the 
flatter  ratio  determined  by  multiplying  the  regular  slope 
lengths  by  the  cosecant  of  the  angle  the  bridge  makes 
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SQUARE    ABUTMENT 

5.  The  displeasing  protruding  walls  are  done  away 
with. 

The  total  net  saving  in  cost  for  the  revised  plan  as 
against  the  original  would  amount  roughly  to  from 
$1500  to  $2000,  depending  on  the  character  of  the 
masonry.  The  total  cost  of  both  abutments  on  the 
original  plan  would  be  from  $6000  to  $8000  and  the 
deck  plate  girders  about  $3200.  Strictly  equalizing  the 
cost  of  the  substructure  and  superstructure  would  still 
further  reduce  abutment  cost  from  $1000  to  $2000.  The 
higher  rate  of  depreciation  for  steel  spans  leaves  a  some- 
what greater  cost  for  the  substructure  generally  allow- 
able and  advisable. 

Another  revision  possible  is  to  turn  the  whole  wing 
back  at  an  angle  of  90°  to  the  bridge  axis.  No  sketch 
is  given  for  this,  as  the  wing  would  be  of  normal  length 
and  slope.  The  wing  may  ordinarily  be  reduced  in  length 
to  allow  the  fill  to  flow  around  the  end  in  front  to 
meet  about  the  line  of  the  lower  roadway. 

If  it  is  desirable  or  necessary  to  make  the  wings  of  a 
skew  abutment  straight,  the  wing  projecting  away  from 
the  embankment  should  be  shortened  enough  to  meet  the 
slope.  A  full  revision  sketch  to  meet  this  requirement 
will  not  be  given.  Enough  can  be  described  from  the 
left  abutment  in  Fig.  1  to  illustrate  the  principles. 

There  is  no  requirement  to  maintain  the  full  width 
and  height  of  the  embankment  beyond  the  point  E'. 
With  the  original  wall  designed  as  shovni,  having  the 
back-wall  and  coping  parallel  to  the  girder  along  the 
line  1,  2,  3,  4,  5,  the  slope  will  fall  away  from  E'  toward 


Plan 

REVISED 


BY   TURNING   BACK   WING   WALLS 


with  the  face  of  the  abutment,  as  used  in  the  original 
plan. 

The  end  of  the  wall  will  be  at  W'  instead  of  at  A' 
and  the  length  of  wall  saved  is  represented  by  W'A'. 

In  square  bridges  certain  revisions  of  the  wing  walls 
can  also  be  economically  made.  Fig.  3  shows  in  dotted 
lines  the  layout  of  a  square  bridge  abutment  in  which 
the  wing  walls  are  prolongations  of  the  face  wall.  Re- 
visions of  similar  type  but  different  detail  are  shown 
at  each  end  in  solid  lines,  and  in  small  scale  are  shovinn 
the  new  and  old  layouts  in  comparable  form. 

In  the  original  plan  the  wall  offsets  have  left  the 
wings  too  long.  The  bank  slope  meets  the  outer  end  of 
the  steps  at  the  bottom,  and  all  steps  are  on  a  uniform 
pitch.  The  rear  of  the  back-wall  steps  T  and  S  are 
about  4  ft.  back  of  the  rear  of  the  steps  U  and  U'.  The 
bank  slope  at  Ih  to  1  will  drop  two  feet  in  the  three 
feet  width  of  the  back  wall  and  consequently  fall  below 
the  bottom  of  the  coping  course,  which  is  1  ft.  4  in. 
thick.  There  is  therefore  no  need  for  a  coping  step. 
The  drop  of  slope  in  the  4  ft.  forward  offset  from 
back  wall  is  2  ft.  8  in.,  equal  to  the  combined  thickness 
of  the  coping  and  the  course  below.  It  will  thus  be 
seen  that  two  steps  can  be  omitted  and  the  wall  still 
meet  the  theoretical  slope.  Each  wing  of  the  abutment 
is  from  4  to  5  ft.  longer  than  necessary  and  will  stand 
from  2  to  3  ft.  above  the  bank  slope. 

Furthermore,  in  the  old  design  the  roadway  is  un- 
necessarily obstructed.  When  the  center  line  of  the 
roadway  and  the  face  of  the  abutment  are  not  exactly 
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parallel,  as  in  this  case,  there  is  much  less  encroacnment 
on  the  roadway  with  the  wings  turned  back.  Compare 
the  "revised"  and  "original"  o:^  the  general  plan. 

The  wings  can  be  turned  back  to  reduce  length  and 
save  masonry  and  to  procure  a  more  open  roadway.  By 
turning  the  wings  back  they  can  be  shortened  and  the 
slope  allowed  to  run  around  in  front  of  the  abutment. 
This,  together  with  the  reduction  in  length  above  de- 
tailed, gives  a  total  of  nearly  7  ft.,  amounting  for  each 
wing  to  about  14  cu.yd.  or  56  in  all.  The  saving  in 
cost  is  about  $450.  The  "confined"  minimum  width  of 
roadway  between  abutments  is  reduced  from  a  length 
of  about  74  ft.  to  26  ft.  by  turning  the  wings  back.  This 
gives  a  much  more  open  and  inviting  appearance. 

A  particular  defect  of  the  original  design  is  that  there 
is  no  reduction  in  the  thickness  of  the  wall  until  the 
end  of  the  back-wall  steps  at  T  and  S  are  reached. 
Thickness  reduction  should  begin  at  R  and  M,  the  edge 
of  top  of  bank,  instead  of  at  the  accidental  or  arbitrary 
end  of  back-wall  steps  T  and  S.  The  revision  gives  a 
30  ft.  length  (MR)  of  full  thickness  wall  instead  of 
46  ft.  (ST)  in  the  original.  In  addition  the  excess 
thickness  of  the  wall  at  and  below  the  bridge-seat  cop- 
ing is  reduced  as  soon  as  the  angle  is  turned  at  F  and 
E,  and  has  been  entirely  eliminated  before  the  points 


T  and  S  of  the  original  design  are  reached.  The  length 
of  the  excess  thickness  from  R  to  T  and  from  M  to  S 
is  about  8  ft.  for  each.  The  length  of  the  wedge-shaped 
excess  thickness  EN  and  FN  of  the  revision  is  also 
about  8  ft.  each,  or  an  equivalent  average  of  8  ft.  for 
both  wings. 

The  revision  shown  on  the  right  is  more  consistent 
and  complete  then  that  on  the  left.  The  latter  is  largely 
a  copy  of  the  original  lines  of  layout. 

The  total  saving  by  the  revisions  shown  for  two  abut- 
ments would  probably  amount  to  $800.  The  cost  of  the 
two  deck  gii'ler  spans  would  be  about  $1500  or  less  than 
double  the  amount  that  could  be  saved  on  the  abutments 
by  very  simple  revisions.  The  revisions  shown  are  by 
no  means  all  that  could  reasonably  be  made. 

The  approximate  amount  of  masonry  in  two  abut- 
ments is  780  cu.yd.  The  cost  for  original  design  at  $8 
per  cu.yd.  amounts  to  $6240.  The  total  for  span  and 
abutments  is  roughly  $7740  and  the  cost  of  spans  is  only 
a  little  over  19%  of  the  total  cost.  With  the  saving  on 
the  abutments  by  the  revisions  shown,  the  deck  plate 
girders  still  represent  only  a  little  over  21%  of  the  total 
cost.  This  leaves  room  for  still  further  cutting  down 
the  cost  by  increasing  the  span  and  reducing  the  length 
of  the  abutment  wings. 


Change  in  Manchester  Department 
of  Public  Works  Advised 

City  Manager  and  Research  Bureau  Engineer  Survey 

Organization  and  Work  of  Department 

of  Granite  State  City 

A  NUMBER  of  suggestions  of  more  than  local  inter- 
est were  made  in  what  the  authors  termed  a  "build- 
as-you-go  survey"  of  the  Department  of  Public  Works 
of  Manchester,  N.  H.,  not  long  ago.  The  report  was 
addressed  to  the  Manchester  Board  of  Commerce  by  the 
Institute  for  Public  Service,  New  York  City,  and  was 
made  by  Gaylord  C.  Cummin,  city  manager,  Grand 
Rapids,  Mich.,  and  H.  S.  Morse,  engineer,  Detroit  Bu- 
reau of  Governmental  Research.  The  portions  of  the 
report  of  most  interest  to  the  readers  of  Engineering 
News-Record  deal  with  proposed  changes  in  the  organ- 
ization of  the  Department  of  Public  Works. 

The  department  consists  of  a  commission  of  three 
members  appointed  by  the  mayor.  The  commission  in 
turn  appoints  a  director  of  pubUc  works,  and  he  appoints 
heads  of  six  divisions,  which,  with  their  duties  are: 
(1)  equipment  and  supplies,  having  charge  of  book- 
keeping, purchasing,  filing,  payrolls,  etc. ;  (2)  highways, 
in  charge  of  new  construction  on  streets,  sidewalks, 
bridges  and  culverts,  and  maintenance  of  the  same,  to- 
gether with  the  watering  and  oiling  of  streets;  (3) 
sewers,  having  charge  of  construction,  maintenance  and 
repair  of  the  sewerage  system,  vdth  the  exception  of 
the  cleaning  of  catchbasins;  (4)  street  cleaning,  in 
charge  of  everything  the  name  implies,  including  the 
cleaning  of  catchbasins,  the  collection  and  disposal  of 
ashes  and  rubbish,  and  the  collection  of  such  garbage  as 
is  not  collected  by  private  parties;  (5)  transportation, 
equipment  and  supplies;  (6)  engineering,  in  charge  of 
all  surveys,  plans,  etc.,  lines  and  grades  for  public  im- 


provements, together  with  the  giving  of  sidewalk  grades 
for  private  building  construction;  also  in  charge  of 
various  records  and  costs,  permits  for  sewer  connections, 
and  all  engineering  work  for  parks,  playgrounds  and 
cemeteries. 

Do  Away  with  Commission  of  Public  Works 

The  authors  of  the  report  start  in  boldly  by  recom- 
mending that  the  legislature  be  requested  to  abolish  the 
Commission  of  Public  Works,  which  was  created  by  a 
legislative  act  early  in  1917.  The  commissioners  them- 
selves feel  that  even  under  favorable  circumstances  their 
value  is  principally  advisory.  The  report  states  that 
such  advisorj'  help  as  the  commissioners  can  give  could 
doubtless  be  obtained  from  a  non-official  body.  Since 
the  commission,  in  less  favorable  political  conditions 
than  now  prevail,  may  in  the  future  give  rise  to  trouble, 
the  report  suggests  that  the  commision  be  abolished  and 
the  director  of  public  works  be  made  responsible  solely 
to  the  mayor. 

The  report  advises  that  the  supervision  and  operation 
of  the  municipal  asphalt  plant,  gravel  pit,  and  concrete 
mixer  (when  the  latter  is  in  the  yard)  be  transferred 
from  the  division  of  highways  to  the  division  of  trans- 
portation, equipment  and  supphes.  It  is  thought  that 
this  would  give  rise  to  better  accounting  control.  An- 
other proposed  transfer  would  place  the  sprinkling  and 
oiling  of  streets  in  the  division  of  street  cleaning,  in- 
stead of  in  the  division  of  highways.  The  work  might 
go  in  either  department  with  equal  logic,  the  r'^port  says, 
but  in  order  to  secure  a  more  even  distribution  of  work 
among  divisions,  ?s  well  as  to  give  greatest  stability  to 
divisional  organizations,  the  transfer  is  advised. 

Before  the  reorganization  of  the  Department  of  Public 
Works  under  the  legislation  passed  early  in  1917,  the 
present  director  of  public  works  served  as  city  engineer. 
Apparently  there  has  been  no  city  engineer  since  the 
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reorganization.  The  report  states  that  the  director  can- 
not properly  fulfill  the  duties  of  that  office  and  the  de- 
tailed work  of  the  division  of  engineering.  It  is,  there- 
fore, recommended  that  an  engineer  be  placed  in  charge 
of  the  division  of  engineering  under  the  director  of 
public  works.  It  is  stated  that  "the  chief  function  of 
the  proposed  engineer-in  charge  should  be  the  design  of 
all  improvements." 

The  plan  is  to  have  the  division  of  transportation, 
equipment  and  supplies  "self-supporting  by  charging  for 
all  materials,  supplies,  equipment,  or  transportation 
service  rendered  to  the  other  divisions."  This  would 
simplify  cost  keeping  "and  is  admirable  as  a  means  of 
control  of  all  materials,  supplies,  and  equipment  used  by 
the  city." 

The  report  suggests  that  the  same  principle  might  be 
extended  to  the  divisions  of  adminstration  and  of  engi- 
neering, thus  having  three  self-supporting  divisions  for 
which  no  appropriations  should  be  made  in  the  city 
budget.  At  present  the  division  of  engineering  ren- 
ders service  to  the  department  of  parks,  commons  and 
playgrounds,  and  to  the  trustees  of  the  cemeteries,  with- 
out charge.  Commenting  on  this,  the  report  says: 
"While  from  the  taxpayer's  viewpoint  the  ultimate  re- 
sults are  the  same,  for  correct  accounting  a  proper 
charge  should  be  made  for  such  service.  Under  such 
a  system  the  division  of  engineering  will  be  in  position 
to  render  service  on  call  to  these  or  any  other  city  de- 
partments, and  will  have  no  reason  of  self-protection 
for  not  doing  so,  since  the  cost  will  be  borne  by  those 
activities  which  get  the  service." 

Manchester  now  has  only  13  miles  of  so-called  perma- 
nently paved  streets.  It  is  estimated  in  the  report  that 
there  should  be  at  least  35  miles  of  such  pavements.  In 
support  of  this,  it  is  stated  that  in  1916  the  cost  of 


bench  levels  were  invStalled  in  1901.  An  up-to-date 
topographic  map  "is  of  the  utmost  value  in  planning 
intelligently  for  the  future  development  and  improve- 
ment of  the  city,  and  the  bench  levels  are  essential  to 
the  making  of  the  map  and  to  the  accurate  construction 
of  the  improvements." 

A  start  toward  a  centralized  purchasing  department 
for  the  city  is  advised.  At  the  beginning,  at  least,  it  is 
said  that  this  function  might  readily  be  assumed  by 
either  the  mayor  or  the  office  of  the  Department  of 
Public  Works.  There  is  reason  for  choosing  the  latter 
since  it  "is  the  largest  single  purchaser  of  city  sup- 
plies and  has  the  organization  most  readily  adapted  to 
purchasing  work." 


Water  Tears  Quarter-Inch  Tunnel 
Lining  to  Pieces 

Head  of  56  Feet  in  Santa  Maria  Lake  Dam  Rips  Steel 

Without  Much  Bending  or  Twisting — 

Concrete  Not  Eroded 

WATER  issuing  under  a  56-ft.  head  from  two  48-in. 
pipes  into  the  outlet  tunnel  of  the  Santa  Maria 
Lake  dam,  Colorado,  tore  a  lining  of  l-in.  steel  into 
many  small  pieces  as  one  might  tear  a  sheet  of  paper. 
Although  this  occurred  in  1914,  the  information  has 
only  recently  been  made  available  through  a  description 
given  by  T.  W.  Jaycox,  consulting  engineer,  in  a  discus- 
sion before  the  Colorado  Association  of  Members  of  the 
American  Society  of  Civil  Engineers. 

The  outlet  control  of  this  hydraulic  filled  dam,  de- 
scribed in  Engineering  News  of  Oct.  10,  1912,  p.  669, 
and  Engineering  Record  of  Oct.  12,  1912,  p.  396,  con- 
sists of  two  48-in.  pipes  and  one  36-in.  pipe  with  gate 


STEEL  OUTLET  LINING  TORN  INTO  TWENTY-FIVE  PIECES - 

OR  BENDING 


-TEARS   OO   NOT   INDICATE   MUCH   TWISTING 


street  maintenance,  not  including  sprinkling  and  oiling, 
was  $106,000,  while  only  $90,000  was  spent  for  perma- 
nent pavements.  The  only  way  to  reduce  the  heavy 
maintenance  cost  is  to  outline  and  carry  out  as  rapidly 
as  possible  a  paving  program  extending  over  a  period 
of  years. 

It  is  recommended  that  in  the  next  budget  provision 
be  made  for  an  additional  field  party  in  the  division  of 
engineering  for  the  purpose  of  "revising  and  extending 
to  the  city  limits  the  topographic  map  of  the  city  and 
revising  and  extending  the  system  of  bench  levels."  The 
present  topographic  map  was  made  in   1888  and  the 


valves  5  ft.  "back  from  the  issuing  end.  The  valves  are 
set  in  ail  enlarged  portion  of  the  tunnel  which  has  a 
flat  invert,  straight  sides  for  4  to  6  ft.  high  on  the 
sides,  and  an  arched  top.  The  width  tapers  from  14 
ft.  at  the  end  of  the  pipes  to  6  ft.  at  the  regular  section 
of  the  tunnel,  14  ft.  away.  The  smaller  pipe  is  set  in 
the  center  and  the  48-in.  pipe  centers  are  2  ft.  from  the 
side  walls. 

A  pan  of  l-in.  steel  weighing  4000  lb.  was  set  in  this 
tapered  section  to  line  the  invert  and  4  ft.  up  the  sides. 
It  was  bonded  to  the  concrete  lining  and  also  anchored 
by  a  Z-bar  riveted  horizontally  along  the  back  of  the  top 
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edge  of  each  steel  plate,  which  was   imbedded   in  the 
concrete. 

It  was  thought  that  the  energy  of  the  water  would  be 
destroyed  by  having  it  swirl  in  a  comparatively  small 
chamber,  expending  its  force  against  the  walls  of  the 
chamber  and  itself,  but  what  the  effect  would  be  on  the 
walls  was  questionable,  and  to  afford  greater  protection 
the  steel  pan,  covering  the  floor  and  lower  part  of  the 
side  walls,  was  adopted. 

On  account  of  rains  in  the  San  Luis  Valley  there  wa.s 
no  demand  for  storage  water  in  1914,  and  the  reservoir 
was  at  the  56-ft.  stage  on  Sept.  17,  when  it  was  ordered 
to  be  emptied.  The  rapidity  of  the  discharge  was 
placed  at  450  to  500  cu.ft.  per  second,  to  test  the  outlet 
works  and  to  observe  the  conditions  when  this  large 
quantity  of  water  was  running,  and  also  to  comply 
with  the  request  of  the  state  engineer  that  this  run  of 
water  be  completed  before  he  began  seepage  measure- 
ments on  the  Rio  Grande.  Accordingly,  21,000  acre-feet 
were  run  out  in  30  days  and  at  the  rate  of  450  sec.ft. 
for  two  weeks.  Because  of  the  difficulty  in  turning  the 
stem  of  the  small  valve,  only  the  two  48-in.  valves  were 
opened.  The  streams  from  these  valves,  having  a  proba- 
ble theoretical  velocity  of  50  to  60  ft.  per  second  and  a 
volume  of  200  sec.-ft.  or  more,  discharged  directly 
against  the  inclined  surface  of  the  side  plates.  In  some 
manner  the  destruction  of  the  entire  steel  pan  was 
effected. 

An  examination  disclosed  the  pan  torn  away  from  the 
concrete  and  jammed  into  the  small  end  of  the  taper. 
Pieces  as  small  as  16  sq.in.  in  area,  and  none  exceeding 
3  ft.  square,  were  found  oh  the  tunnel  floor.  In  all,  25 
pieces  were  recovered.  These  were  assembled  and  are 
marked  with  a  cross  in  the  accompanying  photograph. 
Some  of  the  smaller  pieces  inspected  in  Mr.  Jaycox's 
office  show  clean,  jagged,  torn  edges  and  an  excellent 
grade  of  steel.  The  edges  showed  that  they  had  been 
pulled  asunder,  but  none  was  much  bent  or  twisted. 
These  pieces,  in  Mr.  Jaycox's  opinion,  must  have  been 
stripped  off  while  the  plates  were  held  firmly  in  place, 
as  one  side  would  have  to  be  fast  in  order  that  the  other 
side  might  be  torn  away,  or  else  the  whole  plate  would 
have  moved  and  no  stripping  would  have  occurred. 
The  Z-bar  at  the  left  of  the  picture  is  the  entire  length 
of  one  inclined  side  of  the  chamber,  over  10  ft.  long. 
It  is  not  bent,  is  really  as  straight  as  when  put  in,  and 
was  torn  from  the  body  of  the  steel  plate  and  not 
through  the  line  of  rivets  joining  the  plate  and  the 
Z-bar. 

It  would  appear  probable  that  one  side  plate  was  first 
destroyed  by  the  water  making  or  finding  an  opening 
behind  it,  and,  once  having  that  place,  the  water  soon 
accomplished  the  ripping  and  tearing.  This  afforded  an 
opening  for  the  water  to  get  under  the  floor  plate,  rais- 
ing and  bulging  it,  so  that  the  edge  was  pulled  from 
under  the  discharge  pipes.  It  was  then  quickly  rolled, 
bent  and  pushed  into  the  entrance  of  the  tunnel  section, 
where  it  was  found.  To  remove  the  pan,  it  was  cut  in 
two  pieces  by  the  use  of  hack  saws. 

What  is  considered  the  remarkable  thing  about  the 
occurrence  was  the  behavior  of  the  concrete  lining  under 
this  punishment.  Behind  the  pan,  where  it  was  impos- 
sible to  manipulate  a  spade,  the  concrete  was  quite 
rough.    No  apparent  damage  had  been  done  to  it,  and 


no  erosion  waH  noticeable.  Portions  could  be  broken 
off,  as  might  be  expected  from  such  loosely  knit  concrete. 
Arthur  P.  Davis,  chief  engineer,  U.  S.  Reclamation 
Service,  in  Engineering  News  of  Jan.  4,  1912,  p.  20,  gives 
an  account  of  a  similar  experience  with  the  lining  of 
outlets  of  the  Pathfinder  dam  when  discharging  at  150- 
ft.  head.  Nearly  all  of  the  steel  lining  was  torn  out 
of  the  tunnel,  all  of  the  concrete  thus  expo.sed  was  carried 
away  and  considerable  erosive  effect  upon  the  granite 
was  noted.  He  does  not  tell  how  the  repairs  were  made. 
Mr.  Jaycox's  repairs  consisted  in  the  application  of  a 
cement  mortar  coating  11  in.  thick.  This  has  success- 
fully resisted  the  impact  of  the  water  discharged  against 
it  for  the  last  three  years.  This  year  the  head  was  70 
feet.  

Externals  Instead  of  Tangent  Distances 
for  Lining  Railroad  Curves 

By  C.  E.  Newell 

Corydon,  Ind. 

ENGINEERS  who  have  occasion  to  set  track  centers 
for  railroad  curves  for  which  they  have  no  notes 
may  find  the  following  suggestions  useful  where  it  is 
difficult  or  practically  impossible  to  produce  tangents 
to  intersection: 

Measure  along  the  center  of  the  existing  curve  and 
mark  the  stationing  on  the  rail.    Produce  the  established 

tangents  to  arbitrarily  se- 
lected points  E  and  D  (see  the 
sketch),  visible  from  each 
other.  Bisect  the  angles 
CED  and  CDE  and  produce 
the  bisecting  lines  to  an  inter- 
section at  F.  Obtain  an  in- 
tersection of  the  line  bisecting 
the  angle  DFE  with  the  line 
DE  at  H,  and  the  plus  to  the 
intersection  of  the  line  FH 
produced  with  the  center  line  of  the  existing  curve  at  M. 
Measure  the  distances  HE  or  HD  and  HM. 

From  these  data  the  external  CM  of  the  existing  curve 
can  be  obtained,  as  the  angle  ECH  or  DCH  is  one-half 
the  intersection  angle,  and  the  angles  CED  and  CDE 
have  been  measured.  The  degree  of  trial  curve  having 
been  determined  from  the  intersection  angle  and  the 
external,  the  curve  can  be  run  in  from  points  one-half 
the  length  of  the  curve  either  side  of  the  point  M.  Un- 
less considerable  throw  is  required  to  bring  track  to  new 
location  it  will  be  unnecessary  to  remeasure  the  curve. 
In  many  instances  it  will  prove  more  accurate  and 
satisfactory  to  triangulate  for  the  external  distances 
from  a  right-angle  line  of  a  convenient  length  e.xtending 
from  any  suitable  point  on  the  external  than  it  will  to 
measure  this  distance  with  a  tape  the  distance  would 
have  to  be  measured  accurately.  In  any  event  the  use 
of  externals  will  prove  far  superior  to  the  use  of  tangent 
distances  in  doing  work  of  this  character. 


7-£: 


Almost  Completely  Sewered 

The  sanitary  sewer  system  of  Palo  Alto,  Calif.,  is 
completed  on  97%  of  the  streets,  and  all  houses  on 
those  streets  are  connected  with  the  sewers,  according 
to  the  annual  city  report  for  1916-17.  J.  F.  Byxbee,  Jr., 
is  city  engineer. 
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Standpipe  Demolished  After  Forty 
Years'  Service 

Wrought-Iron  Structure  at  Toledo,  224  Feet  High, 

and  Inclosed  in  Brick  |Tower,   Cut  Into 

Sections  by  Oxyacetylen?  Torch 

By  C.  N.  Schoonmaker 

Constructing  Engineer,   Tcledo   Water-Works 

THE  recent  tearing  down  of  the  224-ft.  standpipe 
and  inclosing  tower  at  Toledo,  Ohio,  was  n: table 
both  as  a  contract  job  and  because  the  structure  was 
one  of  the  highest  standpipes  in  the  country.  Moreover, 
although  it  had  been  in  use  more  than  forty  years  it 
came  to  it«  end  through  obsolescence  rather  than  decay. 

The  structure  was  designed  by  the  late  J.  D.  Cook, 
as  a  part  of  the  water-works  built  by  Toledo  in  1873-4. 
The  standpipe  was  5  ft.  in  diameter,  with  plates  suc- 
cessively f ,  i  and  h  in.  thick. 
It  was  inclosed  by  the  orna- 
mental brick  tower  shown  by 
the    accompanying    view. 
Space  for  a  stairway  on  one 
side  and  an  elevator  on  the 
other  side  was  provided  be- 
tween the  standpipe  and  the 
tower,  but  the  stairway  alone 
was  built. 

The  standpipe  and  tower 
were  torn  down  to  make 
room  for  a  new  force-main 
header  system,  with  central 
valves  control — but  not  un- 
til it  had  been  shown  by 
trial  that  oth  the  pumps 
and  distributing  mains 
would  nut  be  badly  affected 
by  direct  pumping. 

The  work  of  destruction, 
which  extended  to  the 
ground  line  only,  was  done 
under  a  contract  let  in  Oc- 
tober, 1916,  for  $1850  and 
salvage.  The  highest  of 
four  other  bids  was  $7200 
and  salvage.  Earlier  bids 
were  rejected  because  of  lack 
of  competition  and  high 
prices.  The  salvage  was  re- 
ported by  the  contractor  to 
be  750,000  brick,  37  tons  of 
v/rought-iron,  and  2600  lb. 
of  lead,  the  latter  from 
the  cornice.     The  estimated 

salvage,  in  advance  of  the  letting,  was  1,440,000  brick 
and  30  tons  of  wrought  iron. 

The  methods  employed  by  the  contractor  for  the 
demolition  of  the  standpipe  and  tower  were  substan- 
tially as  follows:  The  upper  half  section  of  the  tower 
was  scaffolded.  The  recesses  left  in  the  wall  when 
the  stairway  was  removed  were  used  for  beam  supports 
and  as  these  were  about  4  ft.  apart  no  additional 
cutting  out  was  necessary.  Construction  similar  to 
that  used  in  chimney  falsework  was  carried  up  from 


Photographed  by  I.  H.  Parisluy 
TOLEDO'S  INCLOSED  WA- 
TER-WORKS    STAND- 
PIPE    SERVED    MORE 
THAN  FORTY  YEARS 


the  beam  supports,  to  which  a  zigzag  chute  was  at- 
tached for  the  removal  of  all  debris,  all  being  taken 
down  as  the  work  progressed  toward  the  ground.  A 
small  hoisting  engine  was  used  for  handling  the  heav- 
ier material. 

All  metal  work  was  cut  in  4-ft.  sections  and  each 
cylindrical  section  was  then  halved  so  that  handling 
became  more  easily  managed.  This  work  was  per- 
formed with  an  oxyacetylene  torch. 

The  work  of  demolishing  the  uppermost  portion  ol 
the  tower  proceeded  rapidly,  as  the  brickwork  was 
set  up  in  lime  mortar  and  was  easily  removed.  The 
lower  half  required  removal  with  sledges  and  picks, 
as  these  joints  had  been  made  with  cement. 

The  contractors  were  Doan  &  Langenderfer,  Toledo, 
who  were  under  the  supervision  of  the  Division  of 
Water,  of  which  Thomas  R.  Cook  is  commissioner,  W.  G. 
Clark,  consulting  engineer,  and  the  writer,  construc- 
tion engineer.  David  H.  Goodwillis  is  director  of 
public  service. 


St.  Paul  Committee  Proposes 
Minimum  Fees  for  Engineers 

Sliding  Scale  for  Definite  Services  Performed — Ad- 
ditional Charges  for  Time  Beyond 
Contract  Period 

MINIMUM  charges  for  professional  services  are 
given  in  a  schedule  proposed  by  a  committee  of 
the  Civil  Engineers'  Society  of  St.  Paul  on  engineering 
compensation.  Before  adoption  discussion  is  desired  as 
to  whether  the  fees  are  proper,  whether  competition  is 
such  that  it  will  be  impossible  to  enforce  such  a  sched- 
ule, and  proper  fees  for  cases  not  covered. 

The  engineer's  profesional  services  are  defined  so  as 
to  consist  of  the  necessary  conferences,  preliminary  sur- 
veys, preliminary  studies  and  reports,  preparation  of 
working  drawings,  specifications  and  such  detailed  draw- 
ings as  may  be  necessary  for  furnishing  proper  informa- 
tion to  the  contractors  for  the  preparation  of  bids  for 
the  construction  of  the  work,  and  the  general  supervision 
of  the  construction  work. 

For  the  preparation  of  a  preliminary  report  with  a 
general  plan  and  an  estimate  of  cost  upon  any  project 
the  fee  shall  not  be  less  than  1%  of  the  minimum  esti- 
mated cost,  and  no  fee  for  the  above  work  shall  be  less 
than  $150. 

The  engineer's  charge  for  complete  plans  and  specifi- 
cations, including  preliminary  report  and  survey,  but 
exclusive  of  soundings  and  borings,  shall  be  made  ac- 
cording to  the  following  schedule: 

For  work  estimated  to  cost  less  than  $10,000,  3i%  of 
the  total  estimated  cost  of  the  improvement  exclusive  of 
the  land;  less  than  $25,000,  3%;  more  than  $50,000,  2i 
per  cent. 

The  charge  for  consulting  superintendence  shall  be 
2]%  of  the  cost  of  the  work.  This  consulting  superin- 
tendence shall  be  taken  to  mean  occasional  visits  to  the 
work  and  each  contract  shall  state  specifically  the  num- 
ber of  trips  which  are  contemplated.  Additional  trips 
shall  be  charged  for  at  a  rate  per  day  with  expenses 
added. 
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Where  work  is  especially  difficult  or  expensive  it  shall 
be  proper  to  charge  a  fee  in  excess  of  the  amount  speci- 
fied above  in  proportion  to  the  increased  cost  of  the 
work  to  the  engineer. 

If  the  work  shall  be  let  to  several  contractors  ot  under 
a  percentage  contract  or  in  any  other  manner  which 
shall  render  the  superintendence  more  difficult  or  ex- 
pensive to  the  engineer,  a  special  fee  may  be  charged 
covering  the  additional  expense  to  the  engineer. 

Each  engineering  proposal  shall  .state  specifically  the 
length  of  time  which  is  considered  as  proper  for  the  con- 
tractor to  complete  the  work.  If  for  any  reason  the 
work  shall  be  extended  beyond  this  proper  contract 
period  a  charge  shall  be  made  for  such  additional  ex- 
pense entailed  upon  the  engineer. 

Where  the  engineer  is  not  otherwise  retained,  con- 
sistent fees  for  professional  advice  shall  be  paid  in  pro- 
portion to  the  importance  of  the  question  involved  and 
the  .services  rendered.  The  services  of  the  engineer 
shall  not  be  taken  to  include  the  expense  of  special  foun- 
dation exploration,  tests  of  concrete,  reinforcing  steel, 
or  other  materials,  which  service  should  be  done  under 
the  general  supervision  of  the  engineer  by  specialists  in 
that  particular  line  of  work  and  should  be  paid  for  by 
the  owner  directly  to  the  persons  making  such  tests,  etc. 
In  case  continuous  inspection  is  desired  upon  any  work 
a  resident  engineer  shall  be  furnished  at  a  charge  per 
month  including  his  expenses.  If,  after  the  preliminary 
plans  have  been  approved,  changes  in  drawings,  specifi- 
cations or  other  documents  are  required  by  the  muni- 
cipality, or  if  the  engineer  shall  be  put  to  extra  labor 
and  expense  by  the  delinquency  or  insolvency  of  the 
contractor,  the  engineer  shall  be  paid  for  such  additional 
services  and  expense. 

The  personnel  of  the  committee  is  as  follows:  W.  E. 
King,  T.  F.  McMahon,  A.  F.  Meyer  and  J.  F.  Druar. 


Navy  Could  Change  Site  and  Annul  Contract 
but  Could  Not  Collect 

In  a  case  involving  a  suit  over  the  construction  of  a 
sawmill,  boiler  house  and  steel  stack  at  the  Mare 
Island  Navy  Yard  in  California,  the  Supreme  Court  of 
the  United  States  recently  held  that,  under  the  circum- 
stances, the  Navy  Department  had  been  within  its  rights 
in  setting  aside  the  first  contract  and  reletting  the  work, 
but  on  the  other  hand,  could  not  recover  damages,  since 
the  change  in  location  of  the  plant  involved  such  exten- 
sive changes  in  the  design  of  the  structure  that  the 
second  contractor,  who  actually  carried  out  the  work, 
built  something  different  from  what  the  first  contractor 
bid  on.  Consequently  the  first  contractor  was  not  liable 
for  the  difference  between  the  amount  of  his  bid  and  the 
final  cost  of  the  work.  The  first  contractor  also  re- 
covered for  materials  delivered  and  used  by  the  Govern- 
ment. 

The  case  was  a  suit  by  the  California  Bridge  &  Con- 
struction Co.  against  the  United  States,  based  upon  al- 
leged breach  of  contract,  to  which  the  Government  set 
up  the  defense  that  the  contractor  had  defaulted  in  the 
performance  of  the  contract  and  that  the  Government 
had  secured  its  completion  by  a  new  contractor  at  a 
greatly  increased  expense.  On  this  ground  the  Govern- 
ment set  up  a  counter-claim  for  the  excess  in  the  cost  of 


completion  under  the  .second  contract  above  what  the 
Government  would  have  had  to  pay  to  secure  the  struc- 
ture under  the  first  contract. 

The  presid'jnt  of  the  California  Bridge  &  Construc- 
tion Co.  visited  the  navy  yard  before  bidding  and  saw 
the  ground  staked  out  for  the  proposed  structure.  He 
wa.s  informed,  however,  by  authorized  officers  of  the 
United  States  that  the  location  had  not  been  finally  de- 
termined and  was  subject  to  change.  After  the  con- 
tract was  entered  into  the  location  was  changed  to  an- 
other, where  construction  was  more  difficult  and  expen- 
sive, particularly  in  requiring  longer  foundation  piles. 

The  Supreme  Court  held,  in  view  of  the  information 
given  to  the  contractor  before  bidding,  that  the  site  was 
not  finally  selected,  but  was  liable  to  change,  and  inas- 
much as  the  contract  stated  that  the  sawmill  was  to 
be  erected  "at  the  U.  S.  Navy  Yard,  Mare  Island,  Calif.," 
the  structure  might  be  placed  anywhere  in  the  navj- 
yard  that  the  Government  might  wish,  and  the  contrac- 
tor was  without  just  cause  for  complaint  if  any  avail- 
able site  were  selected.  Since  the  contract  contained 
a  clause  providing  that  upon  the  report  of  a  board  of 
officers  of  the  Navy,  showing  that  the  progress  of  the 
work  was  not  such  as  to  indicate  that  it  would  be  com- 
pleted within  the  time  specified,  the  Government  would 
have  the  power  to  annul  the  contract  and  complete  the 
work  at  the  expense  of  the  contractor  and  his  sureties 
the  Supreme  Court  held  that  upon  the  contractor's  re 
fusal  to  build  on  the  site  finally  selected  it  was  entireh 
proper  for  the  Government  to  exercise  the  power  o.' 
annulment  and  relet  the  work.  It  held,  on  the  othej 
hand,  that  before  the  Government  could  recover  the  ex- 
cess cost  of  completion  from  the  first  contractor,  it  was 
necessary  for  the  work  to  be  completed  in  substantially 
the  same  manner  as  was  contemplated  in  the  first  con- 
tract. It  was  held  by  the  Supreme  Court  in  the  Axman 
case,  decided  in  1914,  and  reported  in  234  U.  S.  Reports, 
p.  36,  that  "Where,  after  default  of  the  original  con- 
tractor, the  contract  is  relet,  the  original  contractor  is 
not  bound  for  diflference  unless  the  contract  as  relet  is 
the  same  as  the  original  contract." 

This  principle  was  applied  to  the  case  in  question, 
although  the  new  contract  was  made  on  substantially 
the  same  specifications  as  the  old,  because  by  supple- 
mental agreements  the  Government  made  a  number  of 
important  changes,  involving  particularly  the  length  and 
size  of  the  foundation  piles  used,  and  making  a  differ- 
ence of  about  6''r  in  the  tctal  contract  price. 

The  court  also  held  that  the  Government  must  pay 
for  materials  brought  upon  the  ground  by  the  bridge 
company,  which  had  been  seized  by  the  Government 
after  only  partial  payment  had  been  made. 

The  case  was  argued  in  November  last,  by  George  A. 
King,  of  King  &  King,  for  the  contractor,  and  Assistant 
Attorney  General  Houston,  for  the  U.  S.  Government. 


Cement  Plant  Again  Under  Municipal  Control 

The  Portland  cement  plant  built  for  the  production 
of  cement  for  the  Los  Angeles  Aqueduct  has  again  re- 
turned to  the  possession  of  the  City  of  Los  Angeles. 
The  Public  Service  Department  of  the  city  on  Sept.  27 
took  possession  of  this  plant,  which  had  been  under 
lease  for  the  Board  of  Supervisors  of  Los  Angeles 
County. 
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Malaria-Control  Engineering  in  Texas 
Increases  Labor  Efficiency 

Mosquito-Prevention  Work  Done  Along  a  Large  Railroad— Dallas  Eradicates  Anopheles  Mosquito  Haunts  by 
Draining,  Clearing,  Oiling  and  Stocking  Streams  with  Minnows— Lives  and  Dollars  Saved  at  Small  Expense 

By  Charles  Saville      and       H.  W.  Van  Hovenberg 


Director  of  Sanitation, 
City  of  Dallas 

MALARIA-CONTROL  engineering  is  a  relatively 
new  field  for  engineers  engaged  in  health  protec- 
tive activities.  It  combines  opportunities  for  original 
research  with  a  return  on  the  financial  investment  that 
is  prompt  and  certain. 

Malaria  undoubtedly  ranks  first  in  practical  import- 
ance among  endemic  diseases  in  the  Southern  states. 
The  U.  S.  Public  Health  Service  estimates  that  4%  of 
the  population  of  the  13  Southern  states  suffer  annually 
with  the  disease.  Careful  surveys  recently  made  in 
three  east  Texas  counties  showed  that  in  some  localities 
50  to  70%  of  the  rural  population  were  infected,  and 
that  the  annual  cost  of  the  disease  per  family,  for  doc- 
tors' fees,  medicine  and  loss  of  wages,  amounted  in  some 
cases  to  from  $80  to  $100.  It  is  thus  clear  that  the 
presence  of  malaria  in  a  community  may  often  become 
a  decided  drawback  to  commercial  and  agricultural  de- 
velopment as  well  as  to  military  preparedness. 

Dallas  Cut  Malaria  Two-Thirds 
It  is  now  known  that  malaria  is  spread  from  an  in- 
fected person  to  a  person  in  good  health  by  the  bite  of 
the  female  of  a  particular  variety  of  mosquito,  the 
anopheles,  who  lays  her  eggs  on  clean,  quiet  water  sur- 
faces, preferably  in  protected  spots  along  grass-covered 
edges  of  streams  or  pools.  The  practical  solution  of  the 
malaria  problem  is  found  in  ridding  the  infected  area 
of  the  breeding  places  of  the  mosquito.  The  City  of 
Dallas,  Tex.,  undertook  this  method  of  malaria  control 
in  the  summer  of  1916.  After  a  year  of  intensive  work, 
costing  3c.  per  capita,  the  death  rate  from  malaria 
decreased  66.7%  and  the  number  of  cases  of  the  disease 
reported  to  the  health  department  fell  to  an  average  of 
only  two  or  three  per  month.  Any  community  may  ob- 
tain like  results. 

During  the  year  that  ended  Aug.  1,  1916,  a  total  of 
27  persons  died  in  Dallas  of  malaria,  or  more  than  died 
of  scarlet  fever,  diphtheria,  measles,  smallpox,  spinal 
meningitis  and  infantile  paralysis  combined.  It  is  esti- 
mated that  possibly  six  of  these  27  victims  were  non- 
residents. As  the  accepted  ratio  of  deaths  to  cases  of 
sickness  is  approximately  1  to  400  for  this  disease  in 
the  United  States,  these  21  city  deaths  indicate  that 
approximately  8400  persons  in  Dallas  suffered  from 
malaria  during  the  year.  From  May  to  December,  1916, 
163  patients  were  treated  for  malaria  at  the  city  charity 
hospital,  at  a  cost  of  about  $2000,  which  was  a  tax  half 
as  great  as  the  cost  of  successful  malaria-prevention 
work  for  a  year. 

What  Gould  Did  on  the  Southwestern 
The  St.  Louis  Southwestern  Railway  Co.  may  be  taken 
as  an  example  of  a  large  and  progressive  business  cor- 
poration   that    has    recognized    the    value    of    malaria 


Sanitary  Engineer, 
St.   Louis   Southwestern  Ry. 

eradication.  A  recent  study  of  health  conditions  on  the 
railroad,  and  in  the  large  employees'  hospital,  convinced 
Edwin  Gould,  chairman  of  the  board  of  directors,  that 
the  malariu  situation  was  acute.  As  a  result  he  provided 
from  his  own  purse  a  trust  fund  amounting  to  many 
thousands  of  dollars  for  fighting  the  malaria  mosquito 
and  for  improving  health  conditions  among  the  fifteen 
thousand  employees  of  the  road  living  in  the  states  of 
Missouri,  Arkansas,  Illinois,  Louisiana  and  Texas. 

Malaria  Reduction  a  Military  Problem 
The  location  of  ai*my  cantonments  and  aviation  schools 
in  the  South  and  the  concentrating  of  enlisted  men  in 
many  towns  has  called  for  prompt  action  to  protect  our 
soldiers  from  malaria.  At  all  encampments  this  malaria 
problem  is  receiving  attention  from  the  regular  Army 
authorities,  while  some  of  the  communities  adjoining 
the  encampment  sites  are  getting  rid  of  malaria  through 
the  cooperation  of  the  U.  S.  Public  Health  Service,  the 
American  Red  Cross,  and  the  state,  county,  and  muni- 
cipal authorities. 

Even  in  those  communities  which  have  no  malaria 
problem  of  consequence  the  mosquito  pest  is  being  giveri 
consideration,  for  it  is  obviously  impossible  to  put  troopo 
through  grilling  hours  of  training  unless  they  have 
proper  sleep.  Press  dispatches  indicate  that  the  work 
on  the  cantonment  site  at  Yaphank,  N.  Y.,  was  delayed 
seriously  because  laborers  refused  to  work  in  opposition 
to  the  swarms  of  mosquitoes.  One  of  the  writers  re- 
cently discovered  ordinary  house  mosquitoes  (not  the 
malaria-bearing  variety)  breeding  in  enormous  quanti- 
ties in  the  basement  of  a  large  armory  in  which  several 
hundred  soldiers  were  quartered.  These  men  had  just 
been  vaccinated  for  smallpox  and  immunized  against 
typhoid,  and  many  were  in  wretched  physical  condition, 
because  the  mosquito  pest  made  rest  imposible. 

Forty  Miles  of  Malaria-Breeding  Streams 
Cleaned  Up 

The  malaria  situation  in  the  City  of  Dallas  was  acute 
at  the  time  the  malaria  control  work  was  begun.  In  an 
area  of  about  17  square  miles  there  were  some  40  miles 
of  water  courses  favorable  to  the  development  of  mos- 
quitoes, with  the  possibility  of  spreading  malarial  infec- 
tion among  the  140,000  residents  of  the  city  from  the 
beginning  of  the  mosquito  season  in  May  to  the  cold 
weather  of  November.  The  natural  topography  of  Dal- 
las facilitates  the  draining  of  standing  water  and  the 
training  of  streams  to  give  them  sufficient  fall.  There 
were  many  large  resident  districts  of  the  poorer  class 
that  were  sorely  beset  by  mosquitoes  because  they  bor- 
dered creeks  that  had  never  been  properly  cared  for. 
Several  of  the  largest  parks  were  also  located  along 
streams  where  thousands  of  people  seek  recreation  after 
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nightfall,  only  to  fall  prey  to  the  disease-carrying  mos- 
quito that  ordinarily  is  "on  the  wing"  at  dark,  but  gives 
no  warning  of  her  presence,  because  she  does  not  make 
the  same  loud  humming  noise  that  is  characteristic  of 
the  more  common  rain-barrel  mosquito. 

The  writers  believe  they  are  conservative  in  their 
opinion  that  before  the  inauguration  of  the  malaria- 
control  work  Dallas  was  well  within  the  average  of  4% 
infection  annually  for  inhabitants  in  the  13  Southern 
states,  estimated  by  the  U.  S.  Public  Health  Service. 

How  Dallas  Did  It 

■  With  this  situation,  then,  malaria-control  work  was 
started  in  May,  1916,  the  work  being  carried  on  by  the 
division  of  sanitary  engineering  of  the  department  of 
public  health  under  the  supervision  of  the  writers.  The 
field  equipment  included  short  and  long  handled  shovels, 
hoes,,  trench  spades,  picks,  rakes,  grass-cutting  tools, 
axes,  storage  oil  barrels,  5-gal.  oil  cans,  two  Meyers 
Bros.  No.  330  G.  I.  knapsack  sprayers,  and  a  Ford  runa- 
bout equipped  with  a  delivery  wagon  body. 

In  order  that  Dallas  might  benefit  fully  from  the  ex- 
perience of  other  places  in  this  particular  line  of  work, 
the  active  cooperation  was  secured  of  the  Malaria  Field 
Investigation  Branch  of  the  U.  S.  Public  Health  Service, 
whose  trained  physicians  and  sanitary  engineers  have 
fathered  the  Dallas  work  through  regular  visits  to  the 
city,  and  through  aid  given  in  every  possible  way  to  the 
local  public  health  officials  in  their  conduct  of  the  work. 

Attention  was  first  given  to  those  portions  of  the 
creeks  and  ponds  that  were  active  anopheles  breeding 
places,  and  then  extended  to  include  all  important  mos- 


CLEANING  THE  SIDES  AND  BOTTOM  OP  THE  STREAM 
DESTROYS   MOSQUITO-BREEDING   PLACES. 

quito  breeding  spots.    The  work  consisted  in  both  cases 
in: 

(a)  Clearing  of  banks  of  grass,  weeds  and  debris,  to 
destroy  shelters  and  facilitate  ditching  and  oiling. 

(b)  Ditching  of  streams  to  get  channels  of  minimum 
cross-section,  with  sufficient  stream  flow  to  keep  the 
channel  scoured. 

(c)  Filling  large  holes  situated  under  bridges  and 
at  ends  of  culverts,  pot  holes  in  creeks,  over-flow  pools, 
etc. 


This  work  was  followed  by  oiling  water  surfaces  at 
regular  intervals  or,  where  feasible,  by  stocking  with, 
or  cultivating  the  growth  of,  top  feeding  minnows  in 
streams  and  ponds. 

The  field  work  embraced  six  main  streams  having  a 
total  length  of  30  miles  and  an  average  high  water  chan- 
nel width,  before  the  work  started,  of  approximately 
30  ft.  Extensive  marshy  areas  were  also  drained  by 
ditches,  several  thousand  feet  in  length,  reclaiming 
many  acres  of  valuable  land  for  agricultural  and  busi- 
ness purposes.  The  field  for2e  comprised  five  to  ten 
men  during  ""he  summer  months.  They  were  paid  25c. 
an  hour  in  1916,  and  30c.        1917. 

Ceeek  Bottoms  Swept  witk  Brooms 

Algae  growth  and  moss  were  removed  from  the 
creeks  by  sweeping  with  a  stable  broom.  Attractive 
sign  posts  giving  police  warning  were  erected  to  dis- 
courage throwing  of  trash  in  streams  and  to  prevent 
mischievous  boys  from  building  dams.  A  municipal 
ordinance  was  adopted  to  compel  the  removal  of  mos- 
quito-breeding areas  on  private  property.  Along  with 
actual  field  work,  an  educational  campaign  was  carried 
on  through  public  lectures,  health  department  publica- 
tions and  exhibits.  Some  little  work  was  also  done  on 
a  malaria  index  with  microscopical  examination  of  spe- 
cimens of  blood  taken  in  various  parts  of  the  city. 
Thirty  per  cent,  of  the  inhabitants  of  the  Mexican  quar- 
ter that  were  examined  were  found  infected  with 
malaria  parasites  of  the  tertian  type. 

Approximately  30  of  the  40  miles  of  creeks  undsr 
control  proved  to  be  regular  anopheles  breeding  areas, 
which  had  to  be  continually  recleaned  and  retrained. 
About  300  gal.  of  a  compounded  oil  were  used  monthly. 
The  oil  rs  waded  down  the  creeks  with  knapsack  sprayers 
on  their  backs,  replenishing  their  supply  of  oil  at  regu- 
lar filling  stations.  The  cost  of  field  work  on  the  six 
principal  streams,  including  all  supplies,  wages,  auto- 
mobile expense,  and  supervision,  during  the  active 
mosquito  season,  averaged  about  $16  per  month  per 
mile. 

Lives  and  Dollars  Saved 

The  value  of  any  health  activity  is  judged  by  the 
decrease  in  the  number  of  cases  of  sickness  and  in  the 
reduced  death  rate.  The  records  of  the  Dallas  city  regis- 
trar show  that  there  were  27  deaths  in  Dallas  during  the 
year  ending  Aug.  1,  1916,  which  was  before  anti-malaria 
work  was  well  started.  During  the  following  12  months 
there  were  only  nine  deaths  from  malaria,  a  reduction 
in  mortality  of  66^%,  despite  a  material  increase  in 
population.  Assuming  the  value  of  a  life  to  be  $3000 
and  the  cost  of  an  average  case  of  maliria,  for  medi- 
cine, attendants,  and  wages  lost,  to  be  $25,  and  using 
the  ratio  of  one  death  to  every  400  cases,  we  find  a 
probable  economic  saving  to  Dallas  inhabitants  through 
reduction  in  thf.  disease  to  have  been  nearly  $200,000, 
or  about  $1.25  per  capita.  Compare  this  saving  with 
the  3c.  found  to  be  the  actual  cost  per  inhabitant  of 
effectively  controlling  malaria.  What  other  investment 
yields  so  great  a  return? 

An  indication  of  the  reduced  prevalence  of  malaria 
in  Dallas  is  shown  by  the  records  of  the  City  Charity 
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Hospital.  Only  four  patients  were  treated  for  this  dis- 
ease in  July  and  August,  1917,  as  compared  with  85 
such  patients  in  the  same  months  in  1916. 

The  increased  tendency  of  Dallas  people  to  spend  their 
holidays  at  public  and  private  recreation  centers  about 
Dallas  led  to  the  control  of  anopheles  breeding  at  a 
municipal  fishing  and  picnic  grounds  situated  some  six 
miles  from  the  city,  which  had  always  been  known  as  a 
place  where  many  of  the  Dallas  malaria  fever  cases 
originated.  This  area  is  now  under  control,  is  becom- 
ing more  popular  every  day  and  has  ceased  to  be  a  source 
of  infection  of  Dallas  people.  At  the  present  time  the 
prevention  work  is  being  extended  to  afford  protection 
to  the  aviation  camp  which  is  located  close  by. 

It  is  not  claimed,  of  course,  that  all  of  the  greatly 
reduced  malaria  prevalence  observed  in  Dallas  during 
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MOSQUITO-CONTROL  ACTIVITIES  MATERIALLY  REDUCED 
MALARIA  IN  DALLAS,  TEXAS 
Dotted  line  shows  normal  seasonal  distribution  of  malaria  in 
north  and  east  Texas  as  determined  by  the  U.  S.  Public  Health 
Service  in  communities  where  control  measures  are  not  in  force. 
Full  lines  show  seasonal  distribution  in  Dallas  before  and  after 
introduction  of  control  measures.  The  breeding  places  of  the 
malaria-bearing  mosquito  were  first  brought  under  control  about 
July  15,  1916.  Observe  that  apex  of  curve  for  1916  was  reached 
in  July  instead  of  September,  showing  how  rapidly  reduction  in 
prevalence  of  the  disease  follows  malaria-control  activites. 

the  past  year  is  directly  the  result  of  the  health  depart- 
ment's activities,  because  in  problems  of  this  sort  there 
are  usually  special  factors  involved;  but  it  must  be 
evident  to  anyone  who  has  carefully  considered  the 
greatly  improved  conditions  found  throughout  the  city, 
and  their  practical  value  to  the  taxpayer,  that  the  recent 
expenditures  for  anti-malaria  work  have  already  been 
repaid  many  times.  A  low  death  rate  is  a  far  better 
investment  than  a  low  tax  rate.  Systematic  malaria- 
control  measures  in  any  community  should  in  fact  be 
looked  upon  as  a  paying  business  investment,  and,  what 
is  still  more  important  at  this  time,  as  a  definitely 
patriotic  duty. 

Chicago's  Building  Industry  and  the  War 

What  are  Chicago's  reasonable  requirements  as  a 
war-material  center  for  internal  growth?  This  is  the 
Intent  of  the  industrial  survey  which  a  committee  of 
the  Chicago  Association  of  Commerce  has  under  con- 
sideration. This  investigation,  which  is  the  result  of 
a  meeting  attended  by  engineers,  bankers,  architects, 
material  dealers  and  others,  will  take  up  the  following 
points:  Demand  for  buildings,  financial  aspect,  cost  and 
supply  of  material,  legislation  and  labor. 


Irrigation  Project  Is  Based  on 
Economic  Use  of  Water 

Limited  Supply   Necessitates  High    Duty — Standard 

Dam  Section  Employed  in  Comparing 

Reservoir  Sites 

ORGANIZATION  of  an  irrigation  district  in  the 
Victor  valley,  California,  "along  such  lines  as  shall 
best  make  for  economic  use  of  the  water  available,"  is 
the  subject  of  a  report  to  the  Board  of  Supervisors  of 
San  Bernardino  County.  This  report  was  submitted  in 
August  by  the  Mojave  River  Commission  composed  of 
W.  F.  McClure,  J.  A.  Sourwine  and  C.  E.  Tait.  Mr. 
Sourwine  is  county  engineer. 

The  Mojave  River  constitutes  the  chief  drainage  sys- 
tem on  the  north  slope  of  the  San  Bernardino  moun- 
tains. Its  flow  is  periodic,  and  the  lower  levels  of  the 
stream  go  entirely  dry  in  the  summer.  The  govern- 
ing condition  is  a  limited  quantity  of  water  and  plenty 
of  land.  Therefore,  the  problem  for  the  district  was 
not,  how  to  deliver  water  upon  any  particular  land,  but 
rather  the  development  of  a  project  giving  actual  and 
reasonably  immediate  use  of  water  on  some  land  with- 
in the  valley.  The  commission  had  to  consider  the  agri- 
cultural and  land  development  aspects  of  the  situation 
as  well  as  the  more  strictly  engineering  subjects.  Small 
units  of  development  are  considered  necessary  for  a  suc- 
cessful initial  project  in  the  Victor  valley. 

Duty  of  Water  for  Irrigation 

The  crops  on  the  greater  part  of  the  land  must  be 
such  as  to  permit  a  high  duty  of  water,  in  order  that 
the  water  available  may  be  made  to  serve  the  maximum 
area,  and  in  order  that  the  acre-cost  of  the  irrigation 
works  may  be  reduced  to  a  minimum,  so  as  to  make  the 
project  financially  feasible.  It  is  recommended,  there- 
fore, that  the  valley  be  utilized  for  the  production  of  de- 
ciduous fruits  (such  as  apples  and  pears),  so  that  any 
irrigation  system  need  provide  only  the  less  amount  of 
water  required  for  such  fruits  instead  of  the  greater 
amount  that  would  be  required  for  alfalfa. 

Investigations  of  49  orchards  in  nine  districts,  with  a 
total  area  of  1330  acres,  show  an  average  of  0.82  acre- 
feet  of  water  per  area.  The  maximum  was  1.79  and  the 
minimum  0.33.  Classifying  the  orchards  with  regard  to 
ages  of  trees,  the  amount  averaged  0.62  acre-foot  per 
acre  where  the  trees  are  less  than  five  years  of  age,  and 
1.11  acre-feet  where  they  are  over  five  years.  Only  two 
to  four  irrigations  per  year  are  required  for  such 
orchards. 

As  to  the  duty  of  water,  it  is  recommended  that  this 
should  be  estimated  at  1.25  acre-feet  per  acre  for  the 
west  mesa  and  1.50  for  the  east  mesa,  the  latter  having 
a  slightly  lower  rainfall.  No  allowance  is  made  for 
loss  in  distribution.  On  the  other  hand,  no  account  is 
taken  of  the  land  that  would  be  devoted  to  buildings  and 
therefore  would  not  require  irrigation.  This  item  is 
taken  as  15%  in  the  estimate  of  cost.  It  is  considered 
that  these  two  items  would  balance  approximately,  so 
that  the  duty  recommended  above  would  determine  the 
gross  area  that  may  be  included  in  a  project. 

The  average  annual  run-off  of  the  Mojave  River, 
where  it  enters  the  Victor  valley  basin,  is  approxi- 
mately 90,000  acre-feet.     About  33%  of  this  is  avail- 
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able  for  storage  by  the  West  Fork  reservoir  project. 
The  above  average  is  deduced  from  a  study  of  rainfall 
records  for  a  period  of  18  years,  which  includes  one  year 
of  lovi^  flow.  The  range  of  the  annual  records  during 
this  period  is  from  13,378  to  169,935  acre-feet. 

Underground  water  may  be  pumped  to  serve  certain 
portions  of  the  district,  but  a  gravity  supply  of  water  is 
necessary  for  the  irrigation  and  reclamation  of  the 
greater  portion. 

Study  of  Soil  Moisture 

Investigation  of  the  amount  of  moisture  that  should 
be  maintained  in  the  soil  has  been  made  in  order  to 
determine  the  "wilting  coefficient"  of  the  soil — that 
is,  the  minimum  percentage  of  moisture  which  will 
keep  plants  from  wilting.  This  coefficient  multiplied  by 
1.84  gives  approximately  the  percentage  of  moisture 
supplied  by  an  irrigation.  The  report  states  that  the 
moisture  should  not  be  allowed  to  fall  below  this  co- 
efficient during  the  growing  season,  and  the  closer  it  is 
maintained  to  the  coefficient  multiplied  by  1.84  the 
better  the  results  should  be. 

To  determine  the  "wiking  coefficient,"  borings  were 
made  to  depths  of  6  ft.  or  more,  soil  samples  being 
taken  at  1  ft.  intervals.  This  depth  is  considered  suf- 
ficient for  the  roots  of  deciduous  fruit  trees.  For  the 
east  mesa  the  average  was  6%  (3  to  9.6%),  while  for 
the  west  mesa  it  was  5.3%  (3  to  8.1%).  The  water 
required  to  produce  a  moisture  content  above  the  wilt- 
ing point  is  0.52  acre-feet  and  0.45  acre-feet,  respec- 
tively. 

Standard  Cross-Section  for  Dams 

Dams  are  required  for  the  two  reservoir  sites  se- 
lected on  the  West  Fork.  To  obtain  some  standard  for 
comparison  an  "excessively  safe"  section  of  gravity  dam 
was  assumed,  all  dimensions  of  which  were  expressed  in 
terms  of  the  height  (H).  The  width  for  0.20  H  from 
the  top  is  0.15  H.  The  section  then  widens  in  the  form 
of  a  trapezoid  to  0.65  H  at  the  base.  The  area  of  cross- 
section  is  0.33  H\ 

Putting  this  area  in  terms  of  only  one  variable,  the 
height,  does  not  offer  the  most  effective  or  economic 
section,  but  it  does  offer  for  purposes  of  preliminary 
study  a  section  of  sufficient  strength  and  one  allowing 
of  comparison  with  other  dams.  From  cross-sections  of 
the  dam  sites  and  by  assumption  of  the  above  arbi- 
trary cross-section  of  dam,  an  estimate  was  made  of  the 
yardage  for  the  respective  dams,  for  varying  depths 
and  varying  capacities. 

In  order  to  present  the  results  in  the  forms  of  a  cost 
curve,  rather  than  a  curve  of  concrete  yardage,  a  unit 
cost  of  $6  per  yd.  was  assumed  for  all  concrete  to  be 
used  in  dams.  The  cost  of  the  respective  dams  was  then 
computed  for  varying  heights  from  10  ft.  to  150  ft. 
and  the  capacity  for  the  same  height  was  determined. 
The  total  cost  of  each  height  was  then  divided  by  the 
capacity  for  that  height,  and  the  unit  cost  for  the  given 
capacity  was  obtained.  These  various  unit  costs  for 
different  capacities  were  plotted  on  cross-section  paper, 
and  were  found  to  lie  on  a  fairly  uniform  curve.  A 
smooth  even  curve  line  was  drawn  through  the  points 
then  determined,  and  a  unit-cost  curve  was  thus  ob- 
tained for  varying  capacities  of  each  reservoir. 

The  economic  upper  limit  of  storage  for  one  leservoir 
was  found  to  be  35,000  acre-feet,  and  the  cost  for  this 


would  be  $34.50  per  acre-feet.  At  the  same  cost  the 
upper  limit  for  the  other  reservoir  was  34,000  acre- 
feet.  Taking  this  price  as  the  limiting  economic  value 
for  unit  co.st,  the  lower  limit  of  economic  storage  was 
found  to  be  28,000  and  9400  acre-feet  respectively. 

Either  of  these  reservoirs  is  suitable  for  the  first  ini- 
tial project  which  may  be  developed.  The  report  states 
that  it  is  gratifying  to  find  such  possibilities  for  eco- 
nomic .storage  based  on  such  small  project  units.  It  is 
on  these  small  project  units  that  hope  is  based  for  a 
successful  initial  project  in  the  Victor  valley. 

For  the  ultimate  development  of  the  West  Fork  run- 
off a  much  hrger  .storage  is  desirable,  and  for  this  the 
commission  considered  a  possible  combination  of  the 
two  reservoirs.  An  economic  cost-cur\'e  was  prepared, 
and  this  indicated  several  interesting  features. 

As  an  instance,  it  showed  a  remarkably  wide  range  of 
storage  possible  through  economic  combinations  of  the 
two  reservoirs,  without  any  wide  variation  in  unit  cost. 
By  proper  economic  combination  of  the  two  reservoirs,  a 
combined  storage  of  60,000  acre-feet  can  be  obtained  at 
a  unit  cost  of  approximately  $33.25  per  acre-foot,  while 
a  combined  storage  of  only  66  §%  of  this  amount,  or  40,- 
000  acre-feet,  can  be  had  for  $33.50  per  acre-foot  or  ap- 
proximately the  same  cost.  There  is  an  intermediate 
between  the  two  values,  of  52,000  acre-feet  storage,  at  a 
unit  cost  of  $32.85  per  acre-foot,  while  a  decrease  of 
the  total  combined  storage  to  31,000  acre-feet  serves 
to  increase  the  unit  cost  only  to  $34  per  acre-foot  or 
less  than  4%  above  the  intermediate  condition.  The 
report  points  out  that  this  indicates  a  possible  flexibility 
of  design  which  is  very  desirable  and  which  is  seldoro 
obtained. 

Economic  Area  for  Development 
In  the  development  of  a  practical  initial  project,  the 
area  to  be  first  put  under  cultivation  is  an  important 
item.  The  report  points  out  that  if  the  project  is  too 
large  it  becomes  unwieldy.  It  is  then  difficult  to  carry 
and  develop  it  within  the  period  during  which  develop- 
ment must  take  place  if  the  project  is  to  become  self- 
supporting  before  it  collapses  from  carrying  too  much 
dead  weight  in  the  way  of  non-productive  and  non-re- 
munerative acreage.  On  the  other  hand,  if  the  project 
is  too  small  it  will  generally  reach  a  limit  where  the 
first  cost  is  too  high  and  the  overhead  proportionately 
large,  and  the  resultant  unit  cost  will  be  prohibitive  to 
success.  Where  a  project  can  be  found  which  offers 
nearly  equal  unit  cost  for  varying  degrees  of  magnitude 
and  growth,  the  conditions  are  unusually  favorable  to 
successful  development. 

This  appears  to  be  the  case  with  these  upper  West 
Fork  reservoirs.  Still,  there  is  a  practical  limit  to  the 
small  initial  unit  of  construction,  to  go  below  which 
would  necessitate  unnecessarily  heavy  costs  for  addi- 
tions to  the  project,  as  it  became  desirable  to  increase 
development.  The  commission  is  of  opinion  that  the 
approximately  effective  size  of  such  an  initial  project 
should  be  from  15,000  to  18,000  acres. 

Recommendation  and  Cost 

The  commission  recommends  for  the  first  unit  the 

completion  of  the  larger  reservoir  to  a  capacity  of  33,- 

000  acre-feet,  which  will  allow  a  safe  annual  draft  of 

about  20,000  acre-feet.     With  a  duty  of  1.25  acre-feet 
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this  will  supply  an  irrigated  area  of  10,000  acres,  or  an 
irrigation  district  of  18,400  acres  (allowing  15%  for 
lands  not  cultivated). 

The  estimated  cost  is  $1,705,300,  divided  as  follows: 
Dam,  $1,125,300;  spillway,  $20,000;  land,  $40,000; 
feeder  system,  $198,000;  distributing  system,  $322,000. 
Interest  charges  during  a  two-year  period  of  construc- 
tion would  bring  the  total  cost  to  $1,797,800,  or  $97.70 
per  acre.  As  this  estimate  is  based  on  the  arbitrary  sec- 
tion of  dam  noted  above,  it  is  expected  that  a  final  esti- 
mate would  be  10  to  15%  lower,  giving  a  unit  price  of 
approximately  $90  per  acre,  including  interest  charges. 


Pressure  on  Inclined  Cuts  of  Timber 
by  Simple  Diagram 

By  C.  a.  Melick 

Associate  Professor  of  Civil  Engineering,   Michigan   Agricultural 
College,   East    Lansing.    Mich. 

THE  subjoined  diagram  for  Jacoby's  formula,  which 
I  find  to  be  quite  a  timesaver  in  the  design  of  tim- 
ber details,  is  constructed  as  follows : 

Lay  off  AC  equal  to  the  unit-stress  permitted  for  bear- 
ing on  the  ends  of  the  fibers,  and  CB  equal  to  the  cor- 
responding unit-stress  across  the  fibers.  On  AB  as  a 
diameter  erect  a  semicircle.  Through  C  and  A  draw  a 
series  of  parallel  lines  such  as  CF  and  AD.  Project  D, 
the  point  where  AD  cuts  the  semicircle,  on  the  diam- 
eter AB,  giving  point  E.  With  C  as  a  center  and  CE 
as  a  radius,  swing  arc  EF,  cutting  line  CF  at  F.  Then 
CF  equals  the  allowable  unit-stress  on  a  surface  AD 
inclined  to  the  fibers  AB  of  the  timber  at  an  angle 
a  =  DAB. 

As  will  be  noted  from  the  diagram,  CF  =  CE  =  CA 
—  AE  =CA  —  AD  cose  z=  CA  —  AB  cos'6.  Using  the 
notation  given  in  Jacoby's  "Structural  Details,"  page 
254,  CA  =  S'  and  AB  =  S'  —  S",  then  CF  =  S'  — 


(S'  _  S")  cos'G  =  S'  sin'e  —  S"  cos'O,  which  is  Jacoby's 
equation  for  the  permissible  unit-stress  on  a  surface  in- 
clined at  an  angle  0  to  the  fibers.  By  constructing  a 
curve  through  a  well-selected  set  of  points  F  and  draw- 
ing concentric  circular  arcs  with  centers  at  C  for  rapid 
interpolation  of  allowed  units,  the  diagram  is  complete. 

To  use  the  diagram,  let  it  be  required  to  find  the  al- 
lowed unit  on  the  truss-joint  surface  CG  in  the  small 
sketch.  Place  the  base  AC  of  the  diagram  (which 
should  be  constructed  on  transparent  material)  to  cover 
the  fiber  AC  of  the  stick  with  whose  fibers  the  cut  BC 
makes  the  smallest  angle,  in  this  case  the  horizontal 
stick.  Then  read,  at  the  point  where  CG  (or  CG  pro- 
duced) cuts  the  curve,  the  allowable  unit-pressure  in 
pounds  per  square  inch. 

The  ease  with  which  such  a  diagram  can  be  con- 
structed and  the  fact  that  two  curves,  one  for  a  com- 
mon soft  or  cheap  hardwood  and  another  for  oak  blocks, 
may  be  readily  constructed  on  the  same  diagram  makes 
the  device  especially  convenient.  I  prefer  a  diagram 
drawn  to  a  scale  of  1  in.  =  400  lb.  per  square  inch. 


DIAGRAM  FOR  ALLOWABLE  LOAD  ON  INCLINED  CUTS  IN  YELLQ-W    PINE 
For  Jacoby's  Formula,  S'  —  (S'  —  S")  Cos=5,  with  S'  =  1300  and  S"    =    300   lb.   per  sq.in. 


Motor  Trucks  To  Be  Used  for  Parcel-Post 
on  Star-Routes 

Within  perhaps  the  next  three  months  motor  truck 
parcel-post  routes,  aggregating  between  3000  and  4000 
miles,  will  be  in  operation  in  various  parts  of  the 
country. 

One  chain  of  motor  routes  will  extend  from  Port- 
land, Maine,  to  New  Orleans.  Another  will  cover 
much  of  a  large  stretch  of  territory  in  Ohio,  Indiana, 
Illinois  and  West  Virginia. 

On  the  Pacific  Coast  routes  will  be  established 
between  San  Francisco  and  Sacramento,  and  between 
Redlands  and  Los  Angeles,  California. 

The  existing  law  does  not  provide  for  the  employment 
of  Government-owned  motor 
trucks  on  rural-delivery 
routes,  nor  does  it  require  the 
rural  carriers  to  use  motor 
vehicles  in  the  service  of  such 
routes. 

In  the  star-route  service, 
however,  v/here  the  mail  is 
carried  under  contract,  a  re- 
cent law  permits  the  Post  Of- 
fice Department  to  designate 
the  sort  of  vehicles  to  be  em- 
ployed, and  in  awarding  new 
contracts  the  department  will 
specify  that  motor  trucks  shall 
be  employed  on  all  routes 
where  the  roads  are  such  as 
to  admit  of  their  use.  These 
contracts  are  advertised  for 
bidders,  and  where  payment 
asked  for  the  service  is  deemed 
to  be  excessive  the  depart- 
ment is  authorized  to  provide 
Government  -  owned  motor 
trucks  and  to  employ  drivers 
for  the  operation  of  these 
routes. 
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Railway  Station  Is  Combined  with  Tall  Office  Building 

Illinois  Central  Moves  Some  of  Chicajio  Offues  to  Suburban  District     Building 
Has  Steel  Frame  and  Ribbed-Slab  Concrete  Floors 


TAKING  advantage  of  the  lower  land  values,  the 
Illinois  Central  R.R.  has  recently  erected  a  large 
office  building  in  a  suburban  district,  utilizing  the  main 
floor  as  a  passenger  station.  The  building  is  adjacent 
to  the  right-of-way  at  63rd  St.,  a  stopping  point  for 
both  through  and  suburban  trains.  The  company's 
present  down-town  office  accommodation  is  over- 
crowded. As  the  work  of  the  accounting  department 
does  not  need  to  be  in  close  touch  with  the  city  offices, 
it  was  decided  to  erect  a  special  building  at  63rd  St. 
for  this  department  and  to  utilize  this  also  as  the  new 
station. 

The  building  is  nine  stories  high,  but  designed  for  an 
ultimate  height  of  13  stories.     It  is  of  irregular  shape 
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OFFICE   BUILDING   OF   ILLINOIS   CENTRAL   R.R. 

(see  plan),  with  a  frontage  of  about  300  ft.  on  the 
railway,  and  is  set  back  far  enough  from  the  elevated 
main  tracks  to  permit  of  laying  an  industry  track  be- 
tween them  and  the  structure.  This  track  will  serve 
also  for  the  handling  of  coal,  ashes  and  supplies  .at 
the  building,  as  indicated  on  the  plan. 

The  building  was  erected  during  1916-17.  It  was 
designed  by  D.  F.  McLaughlin,  architect  for  the  rail- 
way, and  the  construction  was  in  charge  of  Frank  R. 
Judd,  engineer  of  buildings.  The  design  and  construc- 
tion were  under  the  direction  of  A.  S.  Baldwin,  chief 


engineer  of  the  Illinois  Central  R.R.  The  contractors 
were  the  Henry  Ericsson  Co.,  for  the  foundations,  and 
James  Stewart  &  Co.,  for  the  superstructure. 

Nearly  the  whole  of  the  first  floor  is  given  up  to  sta- 
tion facilities  and  stores.  On  the  second  floor  is  a 
lunch  room  ar.d  cafeteria  for  the  use  of  the  public  and 
the  employees.  This  is  equipped  for  serving  lunch 
promptly  to  a  thousand  persons.  The  upper  floors  are 
devoted  entirely  to  the  various  branches  of  the  account- 
ing department. 

An  entrance  for  employees  is  provided  on  the  track 
side  of  the  building,  a  subway  connecting  this  with 
the  transverse  subway  which  gives  access  to  the  plat- 
forms. On  the  Dorchester  Ave.  side  is  a  carriage  en- 
trance leading  to  a  driveway  loop,  which  is  paved  with 
creosoted  wood  blocks.  An  entrance  for  pedestrians, 
at  the  narrow  end  on  63rd  St.,  leads  directly  into  the 
waiting  room,  close  to  the  subway  extending  under  the 
tracks.  This  entrance  being  most  convenient  for  sub- 
urban passengers,  the  principal  station  facilities  are 
left  free  for  main-line  passengers. 

The  upper  floors  are  of  the  loft  type,  with  no  interior 
walls  except  for  a  few  special  departments.  The  wing 
is  utihzed  as  filing  space  for  records,  and  is  separated 
from  the  main  portion  by  a  12-in.  wall  with  firedoors. 
There  are  five  hydraulic  elevators.  One  set,  at  the 
railway  side,  has  one  for  freight  and  two  for  the  em- 
ployees. The  others  are  near  the  street  entrance  to 
the  offices.  Stairways  are  inclosed  by  firewalls  to  per- 
mit reducing  the  number  of  fire  escapes.  The  latter  are 
iron  stairways  with  full  treads. 

The  heating  and  ventilating  plant  will  provide  for  de- 
livering washed  and  tempered  fresh  air.  A  circulating 
system  will  provide  cooled  drinking  water.  The  boiler 
and  engine  room  are  in  the  basement,  under  the  baggage 
room,  and  a  6-ft.  steel  smokestack  extends  up  through 
the  building. 

The  building  is  of  steel-frame  construction.  It  is 
founded  on  concrete  piers,  some  sunk  to  rock  at  60  ft. 
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below  street  level  and  others  sunk  only  to  hardpan  at 
25  to  30  ft.  At  the  property  lines  the  centers  of  the 
piers  are  set  back  3  ft.  3  in.  from  the  property  line,  and 
the  exterior  columns  are  carried  on  cantilevers,  as 
shown  in  one  of  the  drawings.  These  consist  of  heavy 
box  girders  incased  in  concrete.  Their  cantilever  arms 
are  25  in.  long,  and  are  seated  on  fulcrum  castings 
similar  to  the  column  base  castings.  All  piers  carrying 
these  cantilevers  are  founded  on  rock. 

The  basement  is  7  ft.  below  city  datum  (water  level), 
and  special  care  was  made  to  have  it  dry  and  water- 
tight. Its  floor  is  made  of  two  separate  6-in.  layers  of 
concrete.  No  waterproofing  medium  is  used,  and  the 
concrete  is  the  1:2:4  mix  employed  throughout  the 
building.  In  this  floor,  however,  a  specially  dense  mix 
was  obtained  by  using  reground  cement.     This  was  of 
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such  fineness  that  98%  was  passed  by  a  200-mesh  sieve. 

The  windows  are  of  the  Wilson  "Reverso"  type,  in 
which  each  sash  is  reversible,  so  that  both  sides  can  be 
cleaned  from  the  inside.  These  are  made  by  the  Mc- 
Farland  Hyde  Co.,  of  Chicago.  Galvanized-iron  frames 
and  sash  are  used,  with  wire-glass  panes  where  required 
by  ordinance. 

The  steel  columns  are  of  H-section.  The  waiting  room 
and  the  driveway  are  spanned  by  heavy  plate-girders 
to  carry  the  intermediate  columns  of  the  upper  floors. 
Above  the  second  floor  is  a  large  light  court.  A  sky- 
light at  the  bottom  covers  part  of  the  driveway  and 
the  baggage  room.  This  is  carried  by  lattice  girders 
on  columns  which  extend  only  to  the  second-floor  level. 

The  wind-bracing  arrangement  is  shown  in  one  of 
the  drawings.  The  narrow  tapering  wing  has  wind- 
bracing  in  both  ends.  At  its  63rd  St.  front  (64  ft.  wide) 
this  consists  of  gusset  plates  between  the  spandrel  gird- 
ers and  the  columns. 
At  the  34-ft.  end,  join- 
ing the  main  building, 
diagonal  bracing  of 
pairs  of  angles  is 
used.  These  are  em- 
bedded in  the  fire- 
wall, and  provide  a 
clearance  of  5  ft.  9  in. 
X  8  ft.  \\  in.  for  open- 
ings. In  the  main 
building,  certain 
floors  have  horizontal 
wind-bracing  consist- 
ing of  struts  composed 
of  pairs  of  channels, 

and  diagonals  composed  of  pairs  of  angles 
embedded  in  the  concrete  slab. 

The  concrete  floors  are  of  the  ribbed-slab  type  built 
with  Berger  trough  forms,  as  shown  in  the  detail.    The 
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panels  average  16  x  18  ft,  and  the  ribs  or  joists  are 
spaced  24  in.  c.  to  c.  They  are  designed  for  a  floor  load 
of  75  lb.  per  sq.ft.  in  the  office  space  and  150  lb.  in  the 
filing  space.  The  roof  is  of  similar  construction,  as  it 
will  form  the  future  tenth  floor.  It  is  covered  tempo- 
rarily with  a  cinder  fill  having  a  cement  finish,  on  which 
an  asphalt  built-up  roofing  is  applied.  The  solid  parts 
of  the  roofs  of  the  light  courts  have  a  finished  surface 
of  concrete  on  the  cinder  fill.  The  floor  concrete  is  cov- 
ered with  a  3-in.  cinder  fill  in  which  are  embedded  wood 
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sleepers  or  nailing  strips  for  l-in.  edge-grain  yellow- 
pine  flooring. 

The  concreting  of  the  floors  was  carried  on  during 
the  winter.  The  concrete  materials  were  heated,  as 
is  usual  in  such  cases.  To  prevent  freezing  of  the  con- 
crete in  place,  the  sides  of  the  building  in  the  story 
above  and  below  the  new  floor  slab  were  inclosed  with 
heavy  canvas.  Salamanders  were  placed  inside,  and 
the  completed  floors  were  covered  with  straw.  The 
falsework  and  forms  for  floors  were  left  in  place  for 
about  three  weeks. 

Virtually  all  the  concrete  was  proportioned  1:2:4. 
The  concrete  mixing  plant  was  placed  between  the  rail- 
way and  the  building.  The  concrete  was  dumped  from 
the  mixer  into  wheeled  carts  which  were  hoisted  in  an 
elevator  tower  and  run  into  the  building.  This  tower 
was  at  one  of  the  outer  corners  of  the  light  shaft. 


Missouri  Puts  Convicts  on  Roads 

The  use  of  convict  labor  for  road  work  was  begun 
recently  in  Missouri  by  the  State  Highway  Department, 
and  the  first  camp  has  been  established  at  Mineola.  The 
Mineola  special  road  district  had  voted  bonds  to  pay 
half  the  cost  of  constructing  the  eight-mile  link  of  the 
National  Old  Trails  road  within  the  district.  Find- 
ing it  impossible  to  secure  local  labor,  the  district  in- 
duced the  county  court  to  make  application  for  30  men 
from  the  state  prison.  Of  these,  25  are  employed  on 
the  road  and  five  for  cooking,  laundry  and  camp  work. 
The  road  district  pays  the  State  Prison  Board  $1.25 
per  day  for  each  man  actually  engaged  in  road  work, 
and  the  State  Highway  Department  will  reimburse  the 
district  for  half  this  expense  as  the  work  progresses. 
The  $1.25  covers  the  cost  of  housing,  boarding  and 
transporting  the  entire  camp,  and  also  includes  the 
salary  of  a  foreman  supplied  by  the  prison  board,  and 
the  services  of  the  cooks  and  other  men  required  to 
maintain  the  camp.  Only  "honor  men"  are  employed. 
They  work  without  guards  and  do  not  wear  prison  uni- 
form. To  obtain  this  labor,  application  must  be  made 
through  the  county  court  to  the  State  Highway  Depart- 
ment and  the  State  Prison  Board. 
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Society  Service 

A  Section  Dealing  with 
the  Results  of  Teamwork  by  Technical  Men 


Exhibits  Speed  Up  Conversation 

Seeking  to  make  easier  the  conversation  between  its 
members  and  guests,  the  Western  Society  of  Engineers 
has  been  using  exhibit  boards  with  the  idea  that  engi- 
neers are  naturally  not  good  mixers  and  need  some 
ready-made  topic  with  which  to  begin  an  acquaintance. 
It  is  held  that  the  young  man  especially  will  find  it 
much  easier  to  get  acquainted  when  a  concrete  subject 
of  interest  to  both  parties  to  a  conversation  is  at  hand. 

Four  sheets  of  4  x  8-ft.  wall  board  into  which  thumb 
tacks  press  easily  are  covered  with  photographs  or  draw- 
ings showing  something  of  news  interest.  About  100 
pictures,  including  a  number  of  panoramas,  of  the  army 
cantonments  were  used  as  a  start.  War  maps  are  posted. 
Viewr  of  army  transport  service,  both  here  and  in 
France,  utilizing  trucks  and  trailers  made  up  another 
board.  Drawings  issued  by  the  U.  S.  Departments  of 
Commerce  and  Labor  and  used  in  teaching  shipbuilding 
to  carpenters  and  other  artisans  were  sent  by  K.  G. 
Smith,  director  of  engineering  extension,  Iowa  State 
College,  who  had  the  matter  in  charge.  The  British 
recruiting  station  in  Chicago  has  promised  to  furnish 
for  an  evening  an  exhibit  of  war  relics  and  of  photo- 
graphs taken  in  action.  Once  it  became  known  that 
the  committee  having  the  matter  in  charge  desired  such 
material,  plenty  of  it  was  made  available. 


Employment  Activities  of  Two  Societies 

Since  1910  the  Boston  Society  of  Civil  Engineers  has 
had  a  bureau  of  employment  for  its  members.  Two  lists 
are  maintained,  one  of  men  desiring  work  and  the  other 
of  available  positions.  Each  man  is  given  a  number,  and 
his  record  is  published  in  the  society's  monthly  journal. 
Positions  open  are  also  published,  if  requested,  but  usu- 
ally the  length  of  time  which  elapses  between  the  filing 
of  requests  and  the  publication  of  the  journal  is  too 
long  for  employers  to  wait.  It  is  reported  that  this 
system  has  been  successful,  and  that  a  considerable 
number  of  men  each  month  obtain  positions  in  this  way. 
However,  owing  to  the  tremendous  demand  for  engineers 
on  war  work,  the  bureau  now  has  little  to  do. 

The  Western  Society  of  Engineers,  Chicago,  main- 
tains a  similar  service,  except  that  its  lists  are  published 
in  a  monthly  news  bulletin  issued  separately  from  the 
journal.  This  service  is  handled  in  a  systematic  way, 
but  some  changes  are  to  be  made  in  the  routine.  Cards 
indicating  positions  wanted  and  vacant  are  posted  on 
the  bulletin  board  in  the  rooms  and  a  start  has  been 
made  by  the  secretary  toward  getting  in  touch  with 
the  employment  departments  of  various  companies  in 
Chicago. 

Applicants  for  positions  are  requested  to  fill  out  rec- 
ord sheets  which  are  filed  subject  to  inspection  on  ap- 
plication to  the  secretary.  Specification  sheets  of  posi- 
tions open  are  required  of  employers. 


The  applications  of  fifty  men  and  as  many  positions 
open  are  on  file  at  pre.sent.  A  special  service  recently 
rendered  to  the  U.  S.  Quartermasters'  Corps  consisted 
of  obtaining  25  engineering  applicants  for  civilian  du- 
ties. 

The  question  of  bringing  down  to  date  the  service  rec- 
ords of  all  members  of  the  society,  by  means  of  a  suit- 
able questionnaire,  is  under  consideration. 

With  a  few  other  notable  exceptions,  this  feature  of 
practical  society  .service  is  handled  in  a  spasmodic  and 
rather  unsystematic  way.  Engineering  News-Record  is 
of  the  opinion  that  more  can  be  done  without  placing 
undue  burdens  on  the  secretaries,  and  invites  discussion 
of  ways  and  means  of  furthering  the  service.    • 


Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Should  Engineering  Students 
Be  Drafted? 

Sir — The  new  rulings  promulgated  by  General  Black 
relating  to  engineering  students  will,  if  I  understand 
them,  make  every  student  of  military'  age  and  physically 
fit  subject  to  draft,  but  those  who  come  up  to  the 
required  standard  will  be  given  special  training  to  fit 
them  for  special  military  engineering. 

This  seems  to  be  a  very  sensible  way  of  making 
those  of  special  ability  into  military  engineers.  It  gives 
those  who  have  real  red  blood  a  chance  to  show  it, 
and  at  the  same  time  allows  them  to  finish  their  educa- 
tion. If  this  awful  war  continues  we  will  need  them 
all,  for  our  sons  must  bear  the  burden  which  we  old 
fellows  can  no  longer  carry. 

There  are  many  students,  I  am  sure,  who  would  gladly 
enlist  but  for  the  fear,  not  of  the  Boche.  but  of  going 
through  life  with  no  chance  for  an  education.  This 
new  ruling  gives  them  the  chance  of  an  education  and 
also  allows  them  to  prove  their  willingness  to  "do  their 
bit."  F.  J.  MacIsaac. 

New   York   City. 


What  Is  the  Matter  with  a 
College  Education? 

Sir — "There  is  nothing  the  matter  with  a  college  edu- 
cation," is  the  only  answer  of  every  graduate  and  col- 
lege student  to  the  query  of  M.  J.  Henoch,  which  ap- 
peared on  page  48  of  your  issue  of  Jan.  S. 

A  college  graduate  is  just  as  human  and  as  near 
mortal  as  a  pile-driver  or  dock-builder  foreman  in  that 
he  too  must  start  at  the  bottom  of  the  ladder.  The 
graduate,  however,  has  the  advantage  in  that  nis  climb 
up  the  ladder  will  be  made  easier,  more  certain — and  the 
ladder  will  be  higher  than  that  of  the  pile  driver.  The 
two  ads  quoted  by  Mr.  Henoch  will  prove  in  themselves 
that  the  college  graduate  has  the  better  position,  when 
all  things  are  considered.  After  two  years  out  of  school 
the  graduate  is  offered  $10  per  week  in  a  permanent 
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position  and,  the  chances  are,  with  a  company  stronger 
financially  than  the  contractor.  In  addition  he  is  given 
every  opportunity  to  advance. 

True  it  is  that  the  pile  driver  now  earns  $60  per  week ; 
but  how  many  years  of  experience  are  necessary  to 
qualify  him  for  that  salary?  The  average  pile  driver 
who  earns  $60  per  week  is  35  or  40  years  old,  and  22 
or  23  is  the  age  of  the  college  graduate.  This  same  pile 
driver,  probably  starting  in  as  an  apprentice  machinist 
or  general  roustabout,  was  glad  after  his  first  two  years 
of  work  to  be  earning  $12  or  $15  per  week.  These  fig- 
ures, at  least,  held  true  before  the  conditions  of  war 
raised  common  day  wages  to  their  present  level.  Fur- 
thermore, the  pile  driver  has  a  job  only  good  until  the 
completion  of  that  one  contract,  when  he  must  hunt 
another  job.  When  hard  times  come  the  pile  driver  is 
in  a  line  of  business  among  the  first  to  be  affected. 

Does  Mr.  Henoch  believe  that  the  college  graduate 
after  the  same  number  of  years  experience  will  be  lim- 
ited to  $60  a  week?  Paul  J.  Keeler. 

Akron,  Ohio. 


Flange  Bracing  of  Through  Girders 
Needs  More  Discussion 

Sir — The  bracing  of  the  top  chords  of  plate  girders 
and  trusses  has  three  important  duties:  1.  To  carry 
the  wind  pressure;  2.  To  resist  centrifugal  forces;  3. 
To  stiffen  the  chords.  Provision  necessary  for  (1)  and 
(2)  is  well  standardized.  On  the  other  hand  very  little 
is  known  in  regard  to  (3),  which  is  involved  in  the 
discussions  p.  470,  Sept.  6,  and  p.  1074,  Dec.  6,  1917, 
of  Enginering  News-Record. 

The  writer  while  still  at  college  constructed  several 
model  pasteboard  bridges.  During  his  teaching  this 
work  was  continued  in  the  stronger  materials,  wood  and 
steel.  One  model,  now  in  the  author's  drawing  room, 
is  21  ft.  long  and  3  ft.  wide,  representing  to  one-sixth 
scale  a  steel  highway  truss  of  125-ft.  span.  It  has 
i-in.  rivets  and  j^-in.  pins,  the  latter  being  employed 
at  the  shoe,  which  at  one  end  of  the  bridge  are  fixed 
and  at  the  other  have  roller  nests.  In  fact  the  steel 
and  timber  models  were  made  with  scrupulous  care 
to  keep  the  details  like  those  in  practice  except  as  to 
size.  The  importance  of  bracing  for  stiffness  has  been 
well  demonstrated  by  these  models.  All  of  them,  even 
those  of  pasteboard,  showed  marked  instability  under 
their  own  dead  weight  until  the  proper  lateral  bracing 
was  inserted. 

It  would  be  safer  to  assume  the  responsibility  for  a 
thoroughly  braced  steel  highway  truss  bridge  with  the 
stresses  ranging  around  20,000  lb.  per  sq.in.  than  for 
one  with  deficient  lateral  stiffening  where  the  more 
normal  unit-stress  of  15,000  prevails. 

In  many  structures,  bracing  for  wind  will  provide 
sufficient  stiffness.  For  one  thing,  it  is  seldom  that 
(1)  and  (3)  will  approach  their  maximum  at  the  same 
time,  and  the  two  loadings,  speaking  very  roughly, 
cause  about  the  same  stresses.  In  very  large  structures, 
however,  this  question  becomes  very  important,  and 
similarly  in  those  where  the  combined  forces  are  likely 
to  act  simultaneously,  for  those  where  stiffness  is  very 
important  (as  in  railroad  bridges  with  their  large  im- 
pact  factor),   or   in   those   where   there   are   no   wind 


stresses  (as  in  some  building  work).  With  these  ex- 
ceptions in  mind,  the  writer  has  ventured  in  the  "Design 
of  Simple  Structures"  to  offer  the  following  rules: 

"Where  the  ends  of  the  chords  are  held  firmly  in 
position,  as  in  the  usual  elevated  railroad  construction 
with  the  longitudinal  girders  framing  into  the  cross- 
beams, provide  for  a  transverse  load  equal  to  one- 
thirtieth  of  the  safe  compressive  strength  of  the  chords 
considered  as  short  struts.  Use  the  average  section 
if  the  composition  varies  from  point  to  point. 

"Where  the  ends  would  be  free  to  turn  except  for  the 
bracing  provided,  as  in  through  plate-girder  bridges, 
design  for  a  transverse  load  equal  to  one-tenth  of  the 
safe  compressive  strength  of  all  compression  chords 
considered  as  short  struts." 

Most  questions  of  design  in  structural  work  are  pretty 
well  standardized.  Various  methods  have  been  em- 
ployed, considered  theoretically,  and  discussed  among 
engineers  until  loads,  analysis,  allowable  stresses  and 
so  forth  are  fixed  to  a  certain  extent.  But,  as  indicated 
by  Mr.  Conklin's  excellent  article,  current  literature 
contains  but  one  reference  to  this  subject.  It  seems 
therefore  that  an  extensive  discussion  of  the  subject 
might  throw  added  light  on  the  subject.  Examples  of 
bridges  which  have  failed  through  lack  of  lateral 
stability  should  prove  very  instructive.  It  is  especially 
desirable  that  such  structures  be  compared  with  the 
requirements  of  the  above  rules  or  of  any  others  which 
might  be  suggested. 

It  is  particularly  felt  that  young  engineers  cannot 
hear  too  much  about  stiffness  and  rigidity  in  structural 
design,  for  they  are  prerequisites  for  durability  and 
safety.  Horace  R.  Thayer, 

Pittsburgh.  Carnegie  Institute  of  Technology. 


Success  of  Treeplanting  Device 

Sir — In  Engineering  News  of  Mar.  15,  1917,  p.  432, 
there  is  an  article  by  Hugh  Smith,  Minneapolis,  which 
describes  a  tree  planter  developed  by  me,  and  used  by 
the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry.  in 
planting  trees  along  its  tracks. 

When  this  article  was  printed  the  machine  was  still 
in  the  experimental  stage,  and  only  one  had  been  used. 
We  were  not  ready  then  to  say  just  what  the  results 
would  be. 

It  can  be  said  now  that  the  trees  planted  in  1916  grew 
splendidly  in  1917,  in  spite  of  the  dry  weather,  and 
two  more  machines  were  built  last  spring.  This  year 
more  than  5,000,000  trees  were  planted.  The  last  ma- 
chine was  built  as  an  attachment  to  a  tractor. 

T.  A.  Hoverstad, 
Agricultural  Commisioner,  Minneapolis,  St.  Paul  and 
Sault  Ste.  Marie  Ry. 

Minneapolis. 

Building  Hydroelectric  Plants  as  Easy 
as  Planting  Potatoes 

Sir — To  prevent  any  of  your  readers  who  are  engaged 
in  hydraulic  or  electrical  engineering  from  getting 
exaggerated  ideas  of  the  difficulties  of  their  work,  an 
extract  from  an  editorial  in  the  Worcester  Telegram 
of  Dec.  19,  1917,  is  inclosed.  In  it  the  writer  takes 
the  popular  way  of  "doing  his  bit"  by  giving  advice  to 
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the  farmers  of  Maine,  who  apparently  control  the  water- 
power  of  that  state.    The  writer  says : 

"The  mathematical  problem  is  simple.  Locating  the 
sites  on  streams  and  lakes  and  building?  the  dams  are  as 
simple  matters  as  planting  potatoes,  and  all  this  country 
is  waiting  for  the  electric  power  to  use  in  place  of 
millions  of  tons  of  coal  for  which  we  are  paying  in- 
dividual miners  $5000  a  year  for  the  digging.  We  are 
paying  more  for  the  imperfect  power  of  coal  than  we 
should  pay  for  the  perfect  power  of  the  streams  and 
lakes  reduced  to  electric  currents.  And  we  fuss  and 
worry  about  the  coal.  With  the  work  well  done  in 
Maine  we  should  have  only  to  press  the  button  and 
enjoy  life  without  a  worry." 

While  I  realize  that  you  have  no  space  for  a  "joke 
column,"  I  regret  that  the  abundant  supply  of  humorous 
matter  furnished  by  the  daily  press  when  discussing 
technical  matters  cannot  be  utilized  for  its  real  value. 

Worcester,  Mass.  A.  L.  Heywood. 


The  Man  with  Something  To  Sell 

Sir — In  the  article  by  Charles  J.  Bennett,  "Hard-Sur- 
face Pavements  for  State  Highways,"  Engineering 
News-Record  of  Nov.  22,  p.  954,  the  author  makes  a 
statement  which,  from  our  point  of  view,  deserves  com- 
mendation and  emphasis.  It  appears  under  the  sub- 
heading of  "The  Man  With  Something  to  Sell."  in  which 
Mr.  Bennett  says  that  one  of  the  requisites  to  be  de- 
manded in  connection  with  pavement  sales  is  "a  broader- 
minded  attitude  on  the  part  of  the  pavement  salesman, 
coupled  with  the  same  honesty  that  is  demanded  of  the 
highway  engineer." 

We  recall  an  editorial  in  Engineering  Record  of  Nov. 
11,  1916,  which  was  very  much  along  this  line.  It  was 
stated  that  some  promoters  of  roads  were  proceeding  on 
the  theory,  profitable  temporarily  perhaps,  of  "going 
while  the  going  was  good,"  but  that  their  policy  was 
shortsighted.  Incidentally,  the  same  thought  was  con- 
tained in  a  letter  from  this  company  sent  out  in  May 
last,  and  addressed  to  engineers  and  the  press,  in  which 
it  was  urged  that  both  portland  cement  and  asphalt  be 
used  in  highway  construction  as  Mr.  Bennett  has  used 
them.  The  reason  was  set  forth  in  the  concluding  para- 
graph of  the  letter,  which  was  as  follows : 

"The  element  of  self-interest  in  these  suggestions  is 
this:  That  we  believe  the  highest  success  of  any  prod- 
uct is  dependent  upon  its  wisest — not  necessarily  its 
largest — use." 

Without  question,  sincere  cooperation  on  the  part  of 
engineers  and  manufacturers  of  road  materials  would  be 
attended  with  better  results  than  are  now  obtained. 

D.  T.  Pierce, 
Executive  Assistant,  Barber  Asphalt  Paving  Company. 

Philadelphia,  Penn. 


Variations  in  Transit  Needles 

Sir — In  a  letter  in  your  issue  of  Dec.  13,  p.  1119, 
W.  Newbrough  asks  for  the  experience  of  others  in 
regard  to  the  variation  in  transit  needles.  In  the  offi- 
cial survey  of  mining  claims  and  other  public  lands  it 
is  now  required  that  the  true  bearings  of  all  lines  be 
given,  usually  determined  by  solar  observations,  but 
the  old  rule  that  the  variation  of  the  needle  at  all  cor- 


ners be  noted  is  still  kept  in  force.  In  noting  the  vari- 
ation for  this  purpose  the  writer  has  found  that  there 
is  sometimes  a  difference  in  the  results  using  different 
instruments.  As  a  rule  this  difference  is  slight,  but 
occasionally  a  needle  is  found  which  differs  from  the 
general  run  quite  decidedly.  One  in.strument  used  by 
the  writer  always  shows  a  variation  about  1'  greater 
than  that  found  by  other  instruments  on  the  same  work. 

It  is  also  found  that  in  certain  places  the  same  needle 
will  give  differing  results  at  different  times.  The  best 
illu.stration  of  this  coming  under  the  writer's  notice  was 
as  follows:  The  instrument  was  set  up  on  a  high  rocky 
point  and  a  true  north  line  laid  off,  the  needle  bein,? 
set  at  zero  and  left  free.  In  a  shoit  time  it  was  noticed 
that  the  needle  was  pointing  about  30'  off,  but  there 
had  been  no  change  in  the  line  of  sight.  The  instrument 
was  in  this  position  for  several  hours,  during  which 
the  needle  varied  several  times.  The  day  was  partly 
cloudy,  and  it  was  found  that  the  pointing  of  the  needle 
varied  with  sunshine  or  shadow  on  the  rocks,  undoubt- 
edly due  to  static  electrical  conditions. 

There  should  always  be  a  constant  slight  increase  in 
variation  as  one  goes  north,  but  the  writer  found  one 
district  where  there  was  a  distinct  jump  of  half  a 
degree  in  crossing  a  strip  a  few  hundred  yards  wide, 
while  the  variation  remained  the  same  for  miles  on 
each  side  of  this  point.  These  conditions  are  not  caused 
by  any  constant  local  attraction.  Ir  work  with  modern 
methods  they  are  only  matters  of  academic  interest. 
Occasionally  in  retracing  old  property  lines  originally 
laid  out  by  compass  surveys  a  study  of  such  matters 
will  be  of  practical  assistance.  A.  M.  Strong, 

Of  Veuve  &  Strong,  Consulting  Engineers. 

Los  Angeles. 


Easy  Method  of  Computing 
Area  of  a  Circle 

Sir — The  following  method  of  computing  the  area  of 
a  circle  may  be  generally  known,  but  I  have  never  seen 
it  in  print,  and  give  it  for  what  it  may  be  worth : 

Area  of  circle  =  D=  X  0.785  4 

If  D  =  4  D-  =   16 

0.7 

Multiplied  bv  0.7    n  9 

Multiplied   by   0.07    i  12 

Multiplied  by   0.014    =    (0.007    X    2) 0  2'4 

Multiplied  by   0.0014    0.0224 

0.7854  12..5664 

The  method  is  simple  ana  easy  and  explains   itself. 
Greenville,  Mass.  B.  B.  Gordon. 


Federal  Aid  Road  Act  in  Full  Force 

According  to  a  recent  report  from  the  U.  S.  Depart- 
ment of  Agriculture,  all  the  states  of  the  Union  have 
availed  themselves  of  the  opportunity  oi  participating 
in  the  benefit  of  the  Federal  Aid  Road  Act.  When  it  is 
realized  that  in  1916  only  $41,000,000  of  state  funds 
were  expended  for  highway  puiT^oses.  and  th?t  in  1917 
this  figure  had  -isen  to  at  least  $60,000,000,  it  can  be 
readily  seen  that  the  passage  of  the  act  has  done  much 
to  stimulate  road  construction.  A  number  of  the  states 
have  made  specific  appropriations  to  meet  federal  aid 
dollar  for  dollar,  among  these  being  New  York,  Illinois, 
Michigan,  Rhode  Island,  Nevada,  Iowa,  Florida  ^nd  Ver 
mont. 


HINTS  FOR  THE  CONTRACTOR 


DETAILS     WHICH     SAVE     TIME     AND     LABOR     ON     CONSTRUCTION     WORK 


Use  Steel  Pipe  as  Cement  Shed  on 
Dam  Construction  Job 

STEEL  pipe,  84  in.  in  diameter,  is  used  to  store 
cement  at  the  dam  being  constructed  on  the  Dead 
River,  in  Michigan,  for  the  Cleveland-Cliffs  Iron  Co.  The 
pipes  for  the  flumes  are  35  ft.  long,  and  as  each  is  un- 
loaded it  is  blocked  up,  so  that  water  cannot  enter  at 


SEVEN-FOOT   PIPE  HOLDS   1000   SACKS   OF  CEMENT 

the  ends.  The  cement  is  unloaded  directly  from  cars 
to  pipes,  and  the  ends  of  the  latter  are  closed  with 
boards  or  evergreen  boughs.  Each  length  will  accom- 
modate 1000  sacks.  As  the  cement  is  continually  being 
withdrawn  for  use,  and  as  there  are  10  to  15  lengths 
of  pipe  available,  the  contractor.  The  Foundation  Co., 
is  spared  the  expense  of  building  storage  sheds.  L.  C. 
Jacobs  is  superintendent  on  the  work. 

Find  Cushion  of  Two-Inch  Rope  Best  for 
Driving  Concrete  Piles 

IN  DRIVING  a  number  of  precast  concrete  piles  at  one 
of  the  yards  of  the  Navy  Department  last  fall  a  great 
deal  of  trouble  was  saved  and  faster  driving  secured  by 
using  a  cushion  of  2-in.  manila  rope.  The  piles,  which 
were  30  ft.  long  and  12  x  12  in.  in  section,  reinforced 
with  a  f-in.  rod  at  each  corner,  were  driven  with  a  No. 
1  Union  hammer.  The  inelastic  piles  and  the  quick-strik- 
ing, double-action  hammer  did  not  make  a  good  combina- 
tion, damage  being  done  to  the  piles  and  the  hammer, 
and  delays  resulted  from  both  causes. 

A  large  quantity  of  worn  2-in.  manila  hawser  was 
available  at  the  yard,  and  it  was  easy  therefore  to  em- 
ploy this  material  for  cushions.  These  were  made  by 
simply  coiling  old  pieces  of  rope  until  a  circle  large 
enough  to  cover  the  pile  head  had  been  made.  Although 
each  cushion  has  to  be  throvvm  away  after  its  first  use, 
one  man  was  able  to  make  sixty  of  them  in  a  few  hours. 
As,  under  the  conditions,  the  driver  had  a  capacity  of 
about  twenty  piles  a  day,  this  was  sufficient  for  three 
days'  work. 

The  method  was  resorted  to  after  it  had  been  found  im- 
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practicable  to  use  a  follower  and  wood-cushion  blocks. 
It  is  stated  that  with  the  use  of  the  rope  cushions  the 
penetration  of  the  piles  was  increased  and  damage  to 
the  piles  and  hammer  eliminated. 

Replace  Buckled  Post  Near  Middle  Without 
Taking  Down  Steel  Tower 

By  John  T.  Sullivan 

Civil    Engineer,    Roos    Bros.,    Contractors,    Cincinnati 

WHILE  lumber  was  being  hoisted  to  one  of  the 
upper  floors  of  the  Industrial  Arts  Building  of 
the  new  East  Side  High  School  in  Cincinnati,  the  load 
began  to  spin,  and  the  hoisting  lines  became  crossed. 
A  heavy  strain  was  put  on  the  boom,  which  buckled  the 
cornel'  post  at  which  the  boom  was  seated,  as  shown  in 
the  accompanying  sketch.  Although  there  was  132  ft. 
of  steel  tower  above  the  buckled  section,  it  was  taken 
out  and  replaced  without  taking  down  the  tower. 

The  bearing  timbers  were  inserted  underneath  the 
second  horizontal  member  above  the  boom  seat  and  on 
top  of  the  first  horizontal  member  below  it.  A  timber 
and  a  shoring  jack  were  inserted  to  restore  the  tower 
to  plumb  and  take  the  weight  off  the  damaged  section. 
The  second  panel  part  above  the  boom  seat  had  to  be 


BUCKLED  SECTION  WAS  REPLACED  IN  NINETTY  MINUTES 
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used  as  the  upper  support,  since  the  gusset  at  the  first 
panel  point  was  riveted  to  the  damaged  section  of  the 
angle  post  and  had  to  be  removed  with  it. 

After  slight  strain  had  been  taken  on  the  jack  the 
bolts  in  the  damaged  section  were  easily  loosened  and 
the  section  was  removed.  The  jack  was  then  tightened 
and  the  corner  raised  to  its  original  level,  after  which 
the  new  section  was  inserted  and  bolted. 

The  entire  repair  had  been  completed  within  li 
hours  after  the  accident.  In  the  opinion  of  the  writer 
the  small  amount  of  trouble  and  delay  occasioned  was 
due  to  the  fact  that  the  accident  occurred  with  a 
steel  tower.  Had  it  happened  with  a  wood  tower  the 
corner  post  might  have  snapped  off  and  caused  the  col- 
lapse of  the  entire  upper  part  of  the  structure. 


Traveling  Concrete  Tower  Flanked  by  Two 
Derricks  Builds  Spillway 

By  L.  G-  Arnold 

Formerly  Assistant  Superintendent,  Wi.ssota  l>ani 

IN  CONCRETING  the  spillway  of  the  Wissota  Dam 
the  movable  tower  shown  in  the  drawing  and  photo- 
graph worked  between  two  large  guy  derricks  which 
set  up  and  stripped  forms  for  the  various  buttresses  and 
decks,  shifted  the  chutes  for  the  concrete  plant  and 
pulled  it  forward  or  backward  as  required.  The  con- 
crete tower  and  the  derricks  themselves  were  moved  on 
a  track  on  short  trestle  bents  of  standard  construction. 
Concrete  was  carried  to  the  plant  in  two  5-yd.  electric 
concrete  cars  from  the  central  concrete  plant.  These 
cars  operated  on  a  standard-gage  third-rail  electric 
railway  which  crossed  both  channels  of  the  river.  Con- 
crete was  dumped  from  them  into  the  receiving  hopper 
and  hoisted  in  a  30-cu.ft.  bucket.  The  tower  had  a 
radius  of  operation  of  150  feet. 
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Plan       o-F     Skids 

TOWKR   WAS    PULLED   ALONG    BY   DERRICKS 

It  was  quite  common  with  this  method  to  average  300 
yd.  of  concrete  a  day.  Approximately  12,000  yd.  was 
handled  with  this  plant  between  Oct.  10  and  Nov.  17, 
at  a  remarkably  low  unit  cost.  The  Wissota  Dam, 
located  near  Chippewa  Falls,  Wis.,  was  built  by  the 
Wisconsin-Minnesota  Light  &  Power  Company. 


PAIR  OF  DERRICKS,   ONE  ON  EACH   SIDE.  HANDLED  FORMS  FOR  MOVABLE  SPOUTING   PLANT 


News  of  the  Week 


CURRENT     EVENTS     IN     THE    CIVIL      ENGINEERING     AND     CONTRACTING     FIELDS 


Estimatino-  the  Cost  of  the  Pro- 
posed Imperial-Lag'una 
Dam  Connection 

After  the  announcement  that  the 
Secretary  of  the  Interior  had  granted 
permission  for  the  construction  of  a 
canal  to  supply  the  Imperial  Valley 
system  from  the  Laguna  Dam.  C.  K. 
Clarke,  chief  engineer  of  the  district, 
was  authorized  to  prepare  an  estimate 
of  the  work  involved  in  making  such 
connection.  In  the  brief  time  allotted 
for  the  preparation  of  these  first  esti- 
mates, it  was  impossible  to  compile 
final  or  detailed  figures.  However, 
certain  data  wei-e  collected  and  have 
been  filed  with  the  directors  in  the 
shape  of  a  preliminary  repoi't.  The 
report  is  based  on  a  connecting  canal 
17  miles  in  length,  part  of  which  would 
be  the  U.  S.  Reclamation  Service  canal 
from  Laguna  Dam  to  Siphon  Drop 
(enlarged  to  10,-500  sec. -ft.  capacity) 
jHid  the  remainder  a  newly  constructed 
canal  with  a  capacity  of  8000  second- 
feet. 

The  excavation  required  for  such  a 
connection,  Mr.  Clarke  estimates,  would 
total  approximately  7,187,200  cu.yd 
Increasing  the  capacity  of  the  Recla- 
mation Service  canal  would  involve  the 
handling  of  1,586,000  cu.yd.  of  earth, 
2,267,000  cu.yd.  of  hardpan  and  656,800 
cu.yd.  of  rock.  The  new  canal  con- 
struction would  require  the  removal  of 
about  898,800  cu.yd.  of  e-^rV  and  1,- 
758,000  cu.yd.  of  hardpar. 

In  addition  to  the  excavation  there 
would  of  course  also  be  necessary  al- 
terations to  the  dam,  including  head- 
works  and  pro\'ision  for  settling  basins. 
The  preliminary  report  prepared  by 
Mr.  Clarke  is  limited  to  the  canal  work 
and  does  not  include  an  estimate  of  the 
amount  or  cost  of  reconstruction  at  the 
dam. 


Buffalo  Water-Waste  Survey 
Ordered  by  Council 

A  complete  water-waste  survey  of 
Buffalo,  N.  Y.,  at  a  cost  of  $44,000,  has 
been  ordered  by  the  city  council.  A 
partial  survey  by  the  Pitometer  Co., 
New  York  City,  indicated  that  by  cov- 
ering the  whole  city  an  expenditure  of 
$80,000  in  coal  and  $40,000  in  wages 
could  be  saved. 


Floods  Cause  Trouble  in  Seattle 

Floods  and  washouts  at  and  near 
Seattle  caused  serious  interruption  to 
traffic  for  a  period  beginning  Dec.  27. 
On  Jan.  9  railway  traffic  officials  re- 
ported that  considerable  time  must 
elapse  before  normal  service  could  be 
established.  Much  damage  was  done  to 
county  highways  and  bridges. 
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Garbage  of  Three  More  Cities  To 
Be  Fed  to  Hogs 

Under  a  three-year  contract  award- 
ed about  "^an.  15  to  the  Reservoir 
Heights  Stock  Ranch,  Inc.,  all  the 
garbage  collected  by  the  City  of  Min- 
neapolis will  be  fed  to  hogs.  The  city 
will  receive  $1.26  per  ton  for  the  garb- 
age delivered  at  a  central  loading  sta- 
tion instead  of  having  to  haul  It  to  the 
city  refuse  incinerator  and  burn  it,  as 
has  been  done  for  a  number  of  years 
past.  The  garbage  will  be  weighed  by 
the  city  weigher. 

The  garbage-collection  tanks  will  be 
placed  by  the  city  f.o.b.  cars  at  the  Soo 
Line  Railway  tracks  at  the  central 
loading  station,  or  else  en  contractors' 
wagons  at  the  same  point.  The  con- 
tractor must  remove  all  garbage  within 
12  hours  from  the  time  of  its  delivery 
to  him  by  the  city.  The  collection  tanks 
are  to  be  cleansed  and  returned  un- 
damaged to  the  central  loading  station 
on  the  day  following  their  removal 
from  that  point.  The  contractor  must 
keep  in  a  sanitary  condition  the  central 
loading  station,  and  also  the  routes 
along  which  the  collected  garbage  is 
hauled. 

The  contract  includes  all  market 
garbage  and  i-efuse  (excepting feathers) 
and  includes  the  paper  in  which  the 
garbage  of  Minneapolis  has  been 
wrapped  by  householders  for  some 
years  past,  together  with  various 
household  wastes  that  must  be  expected 
in  wrapped  garbage. 

Under  two  earlier  calls  for  bids  the 
city  was  offered  first  $1.16  and  then 
$1.25  a  ton.  The  contract  specifica- 
tions, which  were  drawn  some  time 
ago,  stated  that  in  1916  the  city  col- 
lected 24,000  tons  of  garbage,  the  min- 
imum being  1462  tons  in  February  and 
the  maximum  being  2933  tons  in  Sep- 
tember. 


After  considerable  discussion  and 
the  reception  of  bids  for  a  10-year  con- 
tract for  garbage  disposal  by  feeding 
to  hogs  or  by  reduction,  the  City  of 
South  Bend,  Ind.,  has  accepted  a  pro- 
posal from  a  contractor  who  will  pay 
the  city  $1  a  ton  for  garbage  collected 
and  delivered  to  the  city  incinerator, 
which  has  a  very  central  location.  The 
decision  in  favor  of  disposal  by  feed- 
ing to  hogs  was  reached  in  accord 
with  a  recommendation  by  Samuel  A. 
Greeley,  consulting  sanitary  engineer, 
Chicago. 


Engineers  of  Tests  and   Drafts- 
men Wanted  for  Ordnance 
Department 

Among  the  several  thousand  civilian 
workers  needed  urgently  for  the  ord- 
nance department  of  the  Army,  the 
U.  S.  Civil  Service  Commission  an- 
nounces, are  200  engineers  of  tests  of 
ordnance  material,  from  $1500  to  $2400 
a  year;  200  assistant  engineers  of  such 
test,  from  $1000  to  $1500  a  year;  500 
mechanical  draftsmen,  from  $800  to 
$1800  a  year,  and  50  gage  designers, 
from  $2000  to  $3000  a  year. 

The  salaries  named  are  the  usual  sal- 
aries at  ent-ance.  Higher  or  lower  ini- 
tial salaries  may  be  paid  in  exceptional 
cases.  Further  information  may  be  ob- 
tained from  the  representative  of  the 
Civil  Service  Commission  at  the  post- 
office  or  custom  house  in  any  city,  or 
from  the'Commission  in  Washington. 


Charter    Granted    to   New    York 
Chapter,  American  Associa- 
tion of  Engineers 

The  New  York  Chapter  of  the  Amer- 
ican Association  of  Engineers  was  es- 
tablished on  Wednesday  evening,  Jan. 
16,  at  the  Hotel  McAlpin,  when  the 
charter  granted  by  the  national  orga- 
nization was  formally  presented  by 
President  Edmund  T.  Perkins.  The 
keynote  of  the  meeting  was  sounded  by 
Mr.  Perkins,  the  principal  speaker, 
with  the  subject,  "The  Engineer's  Re- 
lation to  Society."  He  urged  the  men 
to  broaden  their  social  and  civic  activi- 
ties and  to  pay  more  attention  to  the 
human  equation  in  engineering.  Alex- 
ander Potter  complimented  the  asso- 
ciation on  its  national  success  with  the 
problems  relating  to  the  human  and 
business  side  of  the  engineering  profes- 
sion. A.  H.  Krom,  general  secretary  of 
the  A.  A.  E.,  gave  a  summary  of  the 
activities  of  the  national  organization 
and  urged  the  members  to  promote  the 
work  and  cooperate  with  all  technical 
societies  as  well  as  to  acquaint  engi- 
neers with  the  fact  that  this  is  a  busi- 
ness organization  in  a  field  of  its  own 
and  which  conflicts  with  none.  E.  J. 
Mehren,  editor  o'''  Engineering  Neivs- 
Record;  S.  J.  Stone,  A.  C.  Davis  and 
others  put  forward  valuable  sugges- 
tions during  the  discussion.  The  New 
York  office  is  at  220  West  42nd  St.,  and 
the  officers  are  R.  H.  Vanderbrook, 
chairman,  and  I.  L.  Birne,  secretary. 


Harrisburg,  Penn.,  has  let  a  63- 
month  contract  for  garbage  collection 
and  disposal  at  $2000  per  month.  The 
garbage  will  be  fed  to  hogs.  Hereto- 
fore it  has  been  reduced. 


Education   Association   Meeting 

The  Vocational  Education  Associa- 
tion of  the  Middle  West  will  hold  its 
fourth  annual  convention  in  Chicago  at 
the  Moi-rison  Hotel,  Jan.  24-26.  A  wide 
variety  of  topics. 


January  24,  1918 
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Concrete  Institute  Meeting 
Postponed 

On  account  of  the  conj^estion  in  the 
railways,  particularly  the  difficulty  of 
travel  to  and  from  Chicago,  the  Board 
of  Direction  of  the  American  Concrete 
Institute  on  Jan.  16  decided  to  postpone 
the  annual  convention  of  the  Institute 
until  June  24-26,  1918,  at  Atlantic  City. 
The  convention  had  already  been  ar- 
ranged to  be  held  in  Chicago  Feb.  7-9, 
and  a  program  was  off  the  press.  This 
program,  together  with  preprints  of 
papers  and  committee  reports,  will  be 
sent  very  soon  to  all  members  of  the 
Institute  in  the  hope  that  written  dis- 
cussion will  be  made  available  for  pres- 
entation at  the  June  meeting.  By  that 
time,  it  is  expected  that  railway  travel 
difficulties  will  have  eased  up  consider- 
ably. Certainly  they  will  not  be  sub- 
ject to  the  present  inconveniences  due 
to  weather.  The  meeting  at  Atlantic 
City  is  coincident  with  and  just  before 
the  meeting  of  the  American  Society 
for  Testing  Materials,  which  has  always 
been  attended  by  a  number  of  members 
of  the  American  Concrete  Institute. 


Meeting  of  National  Chamber 
of  Commerce 

The  Chamber  of  Commerce  of  the 
United  States  of  America  will  hold  its 
sixth  annual  meeting  Apr.  10-12,  in 
Chicago. 

The  headquarters  for  the  board  of 
directors  and  committees  will  be  lo- 
cated at  the  Congress  Hotel.  The  ses- 
sions of  the  annual  meeting  will  be 
held  in  the  auditorium. 


The  Aldred  Lectures  on 
Engineering  Practice 

The  first  of  the  1918  J.  E.  Aldred 
lectures  on  engineering  practice  at  the 
Johns  Hopkins  University,  department 
of  engineering,  Baltimore,  Md.,  was 
delivered  on  Wednesday,  Jan.  16.  The 
remaining  lectures  of  the  course  will 
be  delivered  on  Wednesday  evenings 
until  Mar.  20.  There  will  be  none  on 
Feb.  6. 

The  course  of  lectures  is  one  feature 
of  a  general  plan,  made  possible  by 
Mr.  Aldred's  gift,  for  furthering  and 
improving  undergraduate  instruction 
in  the  methods  and  problems  of  the 
practice  of  engineering.  The  lectures 
will  deal,  therefore,  with  the  practical 
phases  of  engineering  problems,  rather 
than  with  theory.  They  are  not  ex- 
pected to  discuss  new  and  striking  ap- 
plications as  much  as  to  deal  with 
everyday  working  methods  of  design, 
construction  and  operation. 

Since  the  lectures  are  planned  espe 
cially  for  undergraduate  students, 
they  will  presuppose  an  elementary 
rather  than  an  extensive  knowledge  of 
underlying  theory,  and  will  lay  special 
stress  on  the  tangible  and  obvious  fea 
tures  and  principles  of  practical  engi- 
neering of  the  present  day. 

Maj.  Gen.  William  M.  Black,  chief  o* 
engineers,  U.  S.  Army,  will  deliver  the 
Jan.  30  lecture.     His  subject  will  be 


"The  Relation  Between  Civil  Engineer- 
ing and  Military  Engineering."  On 
Feb.  l.'{  Arthur  N.  John.son.  con.sulting 
highway  engineer,  Portland  Cement 
Association,  Chicago,  will  lecture  on 
"The  Development  of  Concrete  Road 
Construction."  The  lecture  of  Mar.  20 
will  be  on  "The  Control  of  Stream  Pol- 
lution," and  the  speaker  will  be  Earle 
B.  Phelps,  Hygienic  Laboratory,  Amer- 
ican Public  Health  Service,  Washing- 
ton. 

The  remaining  six  lectures  of  the 
present  course  are  devoted  to  topics 
that  interest  the  chemical  and  i.echan- 
ical  engineer  rather  than  *.he  civil 
engineer. 


Early     Settlement     of     Chicago 
Drainage  Canal  Suit  Possible 

By  a  unanimous  vote  the  trustees  of 
the  Sanitary  District  of  Chicago  have 
offered  to  contribute  $47.5,000  to  the 
Federal  Government  for  weirs  to  main- 
tain the  levels  of  the  Great  Lakes.  To 
become  effective  the  offer  must  be  ap- 
proved by  Congress.  The  proposition  is 
based  on  the  condition  that  its  accept- 
ance will  terminate  the  controversy  over 
the  amount  of  water  to  be  withdrawn 
from  Lake  Michigan  and  will  concede 
the  district's  "right  to  withdraw  water 
as  required  by  the  Illinois  statutes  to 
the  ultimate  maximum  amount  of  12,- 
000  cu.ft.  per  second." 

Of  the  amount  offered  $150,000  would 
be  required  to  build  submerged  weirs, 
4.2  ft.  high,  in  the  Niagara  River  near 
Squaw  Island,  and  the  remainder  for 
submerged  weirs,  5  to  6  ft.  high,  in  the 
St.  Clair  River  three  miles  below  the 
mouth  of  Black  River  at  Port  Huron. 
The  proposition  is  in  accordance  with 
recommendations  made  Aug.  15,  1913, 
by  a  board  of  engineers  for  rivers  and 
harbors  headed  by  Gen.  William  M. 
Black,  then  colonel.  Corps  of  Engineers, 
and  now  Chief  of  Engineers,  U.  S. 
\rmy.  It  was  the  opinion  of  the  board 
that  compensation  by  fixed  contraction 
affords  the  cheapest  and  most  satisfac- 
tory method  of  preserving  the  lake 
levels.  The  report  recommended  in 
substance  that  no  objection  be  made  to 
the  further  withdrawal  of  water  from 
Lake  Michigan  at  Chicago  provided  the 
necessary  funds  wei*e  placed  at  the  dis- 
posal of  the  Secretary  of  War.  A  fur- 
ther recommendation  was  that  Congress 
should  fix  definitely  the  total  volum.e  of 
water  to  be  diverted  beyond  the  exist- 
ing diversion. 

The  proposal  would  seem  to  answer 
all  reasonable  objections  from  naviga- 
tion and  shipping  interests,  which  have 
had  little  ground  for  complaint  in  re- 
cent years  because  the  levels  have  been 
higher  than  for  many  years  previous  to 
the  opening  of  the  main  drainage  chan- 
nel. As  to  the  power  intei'ests  at 
Niagara  Falls,  it  is  the  opinion  of  com- 
petent attorneys  that  the  diversions 
provided  for  in  the  treaty  with  Canada, 
which  fixes  the  Canadian  rights,  to 
greater  amounts  than  those  of  the 
United  States,  was  evidence  that  the 
withdrawal  at  Chicago  was  taken  into 
acount  in  drafting  the  treaty. 


Con.struction  Regiment  of  Engi- 
neers Now  Being  Ftecruited 

There  is  now  being  formed  at  Camp 
DevenH,  Ayer,  Mass.,  under  the  com- 
mand of  Col.  Mark  Brooke,  Corps  of 
R^ngineers,  U.  S.  Army,  a  regiment  of 
engineers  for  general  construction 
work  in  France.  For  this  unit  all 
cla.sses  of  skilled  and  unskilled  labor 
'are  required.  Among  the  different 
kinds  of  workmen  desired  are  bridge, 
house  and  form  carpenters,  .structural 
steel  men,  reinforcing  steel  setters,  en- 
gineers, firemen,  mechanics,  machinists, 
steamfitters,  blacksmiths,  miners,  rig- 
gers, derrick  men,  piledriver  operators, 
concrete  laborers,  construction  superin- 
tendents and  foremen,  civil  and  me- 
chanical engineers,  clerks,  stenogra- 
phers, timekeepers,  paymasters,  store- 
keepers and  supplymen — in  fact,  every 
kind  of  worker  usually  engaged  on  con- 
struction jobs. 

Men  of  special  qualifications  will  be 
given  noncommissioned  rank  up  to  the 
senior  grade  of  master  engineer.  As 
soon  as  the  regiment  is  filled  and  the 
equipment  shipped,  the  men  will  leave 
for  France.  Men  of  draft  age  may  join 
by  applying  to  headquarters,  33rd  En- 
gineers, Camp  Devens,  Ayer,  Mass., 
by  mail,  stating  age,  address,  occupa- 
tion, draft  status  and  number,  and 
number  of  local  board,  signifying  their 
desire  to  volunteer  for  immediate  serv- 
ice in  the  regiment.  Men  not  in  the 
draft,  between  31  and  41,  may  enlist 
at  the  nearest  army  recruiting  station, 
specifying  their  enlisting  for  service  in 
the  33rd  Engineers.  It  is  entirely  a 
volunteer  regiment. 


Consumers  Must  Install  Water 
Meters  at  Cincinnati 

Acting  under  a  plan  officially  adopt- 
ed last  December,  which  provides  that 
all  water  must  be  supplied  through 
meters  by  Jan.  1,  1920,  Cincinnati, 
Ohio,  has  been  divided  into  six  districts 
and  the  consumers  in  the  first  district 
are  now  receiving  instructions  to  have 
meters  installed  before  July  1,  1918.  It 
appears  that  the  full  adoption  of  the 
plan  is  to  be  hastened,  since  it  is  re- 
ported that  orders  will  be  sent  to  the 
other  fi,e  districts  requiring  the  in- 
stallation of  meters  before  the  first  of 
August,  1918,  and  so  on  until  the  whole 
city  is  covered  before  Dec.  1  of  the 
present  year.  Altogether  about  18,000 
consumers  are  said  to  be  aflfected. 
Charles  S.  Hornberger  is  director  of 
public  service  of  Cincinnati  and  J.  A. 
Hiller  is  general  ouperintendent  of 
water-works.  A  259c  increase  in  both 
meter  and  flat  rates  went  into  effect  in 
Cincinnati   on  Jan.   1. 


Wood  Pipe  Laid  in  Alkali  Soil 

Experiences  with  wood  pipe  laid  in 
aikali  soil  are  desired  by  J,  W.  Wisda, 
city  engineer,  Rawlins,  Wyo.,  who 
states  that  the  use  of  such  pipe  for  a 
gravity  water-supply  is  under  consid- 
eration by  his  city. 
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Orders  Issued  Reorganizinff  the 
Alaska  Road  Commission 

Brig.  Gen.  W.  P.  Richardson,  Na- 
tional Army,  was  recently  relieved 
from  further  duty  with  the  Board  of 
Road  Commissioners  for  Alaska,  and 
First  Lieut.  Sidney  L.  Carter,  of  the 
Engineer  Reserve  Corps,  was  assigned 
to  active  duty,  effective  Dec.  26,  1917. 
The  latter  was  detailed  for  duty  as  a 
member  of  the  Board  of  Road  Commis- 
sioners for  Alaska  and  as  secretary 
and  disbursing  officer  of  the  Board,  re- 
lieving Capt.  John  Zug,  Engineer  Re- 
serve Corps,  of  this  duty.  Captain 
Zug,  in  addition  to  his  other  duties, 
will  aid  in  the  supervision  of  the  work 
of  construction  in  the  field  as  assistant 
engineer  officer  of  the  Board  of  Road 
Commissioners  for  Alaska. 

Capt.  William  H.  Waugh,  Engineer 
Heserve  Corps,  in  addition  to  his  duties 
as  engineer  officer  of  the  Board  of  Road 
Commissioners  for  Alaska,  will  serve 
as  president  thereof,  discharging  the 
duties  of  that  office  as  prescribed  in 
the  orders  of  the  War  Department  of 
Feb.  15,  1913. 

These  orders  will  govern  the  opera- 
tions of  the  board,  except  that  all  cor- 
respondence and  business  from  the 
board  to  the  War  Department  will  be 
submitted  to  the  Chief  of  Engineers  of 
the  Army,  who  will  exercise  general 
supervision  of  the  work  of  the  board. 


Federal  Civil  Service 
Examinations 

The  U.  S.  Civil  Service  Commission 
has  announced  open  competitive  exam- 
inations for  the  follovidng  positions: 
Copyist,  topographic  draftsmen,  Geo- 
logical Survey,  for  which  examination 
application  may  be  made  at  any  time; 
apprentice  draftsman  and  photographer, 
application  to  be  made  at  the  Bureau 
of  Mines,  Washington,  by  Feb.  6.  Full 
information  and  application  blanks  may 
be  obtained  by  addressing  the  U.  S. 
Civil  Service  Commission  at  Washing- 
ton, or  the  Civil  Sei-vice  District  Sec- 
retary at  Boston,  New  York,  Philadel- 
phia, Atlanta,  Cincinnati,  Chicago,  St. 
Paul,  St.  Louis,  New  Orleans,  Seattle 
or  San  Francisco. 


Rapid-Transit  Studies  Begun 
in  Cleveland 

The  first  session  of  Cleveland's  new 
rapid-transit  commission  was  held  re- 
cently. C.  A.  Otis  is  chairman,  and 
Street  Railway  Commissioner  Sanders 
is  a  member.  The  work  of  drawing  up 
plans  has  already  been  started  in  the 
office  of  City  Engineer  Hoffmann. 


Engineer  Gets  Twenty- Year 
Contract — Without  Pay 

The  City  Commission  of  Trenton,  N. 
L,  recently  adopted  a  resolution  in  ac- 
cordance with  an  agreeiaent  between 
it  and  the  Public  Service  Railv/ay  Co. 
designed  to  safeguard  the  underground 
pipes  of  the  city  from  electrolysis.  The 
company    has    agreed    to    install    and 


maintain  "an  electi-olytic  mitigation 
system  under  the  direction,  supervision 
and  control  of  E.  E.  Brownell,  consult- 
ing electrical  engineer,  as  the  repre- 
sentative of  the  city,"  with  the  under- 
standing that  Mr.  Brownell  is  to  be  en- 
gaged by  the  city  for  a  term  of  twenty 
years  "without  cost  to  the  city." 


Los   Angeles   County   Flood- 
Control   Bonds   Validated 

The  decision  of  the  California  State 
Supreme  Court  validating  the  Los  An- 
geles County  flood-control  bonds  has 
been  announced.  Pending  the  an- 
nouncement of  the  court  in  this  matter, 
the  county  flood  control  engineers  have 
not  commenced  any  actual  construction 
and  the  activities  of  the  engineering 
department  have  been  limited  to  sur- 
veys, plans  and  specifications  and  esti- 
mates. It  has  been  stated,  however, 
that  work  would  be  commenced  as  soon 
as  a  favorable  decision  was  announced. 
In  addition  to  the  $4,450,000  in  bonds 
voted  by  the  county,  there  is  also  an 
appropriation  of  over  $1,080,000  by  the 
Federal  Government  and  a  like  amount 
from  the  state,  bringing  the  total  funds 
released  by  this  coui't  decision  up  to 
$6,610,000. 

Government    Needs    Ship 
Draftsmen 

The  Federal  Civil  Service  Commis- 
sion is  urging  heads  of  colleges  and 
technical  schools  to  give  intensive 
training  in  naval  architecture  during 
the  coming  spring  to  senior  students, 
and  also  urges  qualified  architectural, 
mechanical  and  structural  steel  drafts- 
men to  enter  the  Government  service  as 
ship  draftsmen.  There  is  a  dearth  of 
ship  draftsmen,  the  commission  as- 
serts, to  carry  out  the  G(^vernment's 
shipbuilding  programs. 


Voted  To  Pay  for  San  Francisco 
Refuse  Destructor 

Upon  the  recommendation  of  the  city 
attorney  of  San  Francisco,  the  Board 
of  Supervisors  of  the  city  voted  unani- 
mously on  Jan.  7  to  pay  the  judgment 
of  $185,650  against  the  city  secured 
some  time  ago  by  the  Destructor  Co. 
of  New  York  City,  in  a  suit  brought 
to  compel  the  city  to  pay  for  the  de- 
structor which  the  company  had  built 
for  San  Francisco.  The  destructor  has 
remained  unused  in  the  hands  of  the 
contractor. 


A.  R.  E.  A.  Men  in  Military 
Service  Exempted  from  Dues 

The  American  Railway  Engineering 
Association  is  included  among  the  tech- 
nical societies  that  have  exempted  from 
dues  for  the  duration  of  the  war  all 
members  while  in  actual  military  serv- 
ice. The  board  of  direction  so  voted 
Nov,  23,  1917.  Such  members  will  re- 
tain all  the  privileges  of  the  association 
and  will  receive  its  publications  upon 
application  when  they  return  from 
their  military  duties. 


Michigan  To  Have  Short  Course 
in  Highway  Engineering 

Following  the  general  plan  of  the 
past  three  years,  the  University  of 
Michigan  announces  that  its  fourth 
short  course  in  highway  engineering 
will  be  given  at  the  university  in  Ann 
Arbor  during  the  week  of  Feb.  25  to 
Mar.  1.  The  course  will  be  a  continu- 
ation of  work  done  in  the  past  three 
years,  but  it  will  be  so  arranged  thr.t 
those  coming  for  the  first  time  will  not 
be  seriously  handicapped.  The  instruc- 
tion will  be  given  from  the  viewpoint 
of  road  conditions  in  Michigan  for  the 
special  benefit  of  highway  commission- 
ers, highway  engineers,  contractors 
and  others  interested  in  the  construc- 
tion and  maintenance  of  roads.  One 
day  will  be  set  aside  for  the  discussion 
of  the  effect  of  the  war  on  road  con- 
struction and  maintenance,  and  in  ad- 
dition the  subject  of  finance  will  be 
taken  up,  and  discussions  of  the  policy 
to  be  pursued  in  the  administration  of 
roads  particularly  during  the  war  will 
be  encouraged. 

The  instruction  will  be  under  the 
supervision  of  the  engineering  faculty 
and  men  in  the  employ  of  the  Michigan 
State  Highway  Department.  Supple- 
menting these  will  be  lectures  by  Nel- 
son P.  Lewis,  chief  engineer  of  the 
Board  of  Estimate  and  Apportionment, 
City  of  New  York;  A.  D,  Williams, 
chairman  of  the  West  Virginia  State 
Highway  Commission;  John  H.  Mullen, 
engineer  of  roads  for  the  Minnesota 
State  Highway  Commission;  C.  J. 
Bennett,  state  highway  commissioner 
of  Connecticut;  R.  D.  Chapin,  chairman 
of  the  Highways  Transport  Committee 
of  the  Council  of  National  Defense,  and 
Frank  F.  Rogers,  state  highway  com- 
missioner of  Michigan.  No  charge  is 
made  for  the  course,  which  will  be  open 
without  examination  to  anyone  inter- 
ested. 


Better  Health  Protection  for 
Chattanooga 

In  line  with  the  efforts  of  Federal 
health  authorities  to  improve  health 
conditions  in  the  vicinity  of  army 
camps,  Dr.  C.  P.  Knight  has  recom- 
mended an  appropriation  of  $25,000  a 
year  for  health-protective  work  in 
Chattanooga.  The  recommendation  in- 
cludes a  full-time  health  officer,  who 
must  be  a  graduate  in  medicine  with 
three  years'  experience  in  health  work, 
with  a  salary  not  to  exceed  $3000,  and 
four  sanitary  inspectors  at  $100  a 
month  each.  The  mayor  of  Chatta- 
nooga and  the  Chamber  of  Commerce 
are  said  to  regard  the  appropriation 
with  favor. 


First  Project  Manager  Appointed 
by  Water  Users 

In  a  "Personal"  note  Engineering 
News-Record  of  Dec.  20,  p.  1178,  said 
that  W.  R.  Elliott  "is  the  first  project 
manager  to  be  appointed  by  the  water 
users  themselves  on  any  project  in  the 
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United  States."  This  is  an  error;  the 
first  project  manager  appointed  by  the 
water  users  of  a  project  built  by  the 
Reclamation  Service  is  A.  B.  Brown, 
manager  of  .  the  North  Side  gravity 
unit  of  the  Minidoka  project.  Also, 
Mr.  Elliott  was  not  formerly  a  super- 
vising engineer  in  the  Reclamation 
Service,  as  stated,  but  an  electrical  as- 
sistant on  the  Salt  River  Project. 


Michigan  Has  $4,000,000  for 
Road    Construction    in    1918 

During  the  year  1918  there  will  be 
available  over  $4,000,000  for  highway 
improvements  in  the  various  counties 
of  Michigan.  This  amount  will  be 
raised  entirely  by  the  counties  in  the 
form  of  taxes.  In  addition  to  this 
there  is  available  a  state-reward  and 
automobile-tax  fund  which  amounts 
to  nearly  $2,000,000,  and  the  Federal- 
aid  fund,  amounting  approximately  to 
$500,000. 

Providing  that  railroad  cars  are 
available,  many  important  links  in  the 
trunk-line  highway  system  of  the  state 
will  be  filled  in.  However,  if  railroad 
equipment  cannot  be  assigned  to  high- 
way work,  it  is  the  intention  of  the 
Highway  Department  to  go  ahead  with 
the  work  as  far  as  it  is  possible  to  do 
so  by  the  use  of  auto  trucks  and  avail- 
able local  material.  Several  of  the 
routes  are  being  rushed  on  account  of 
their  military  importance.  One,  be- 
tween Detroit  and  Monroe,  on  the  To- 
ledo road,  is  a  very  important  connec- 
tion between  Detroit  and  the  East,  and 
will  carry  much  freight  between  this 
point  and  the  seaboard. 


Waterfront  at  Corpus  Christi, 
Texas,  To  Be  Improved 

A  bond  issue  of  $600,000  for  water- 
front improvements  has  been  carried 
at  Corpus  Christi,  Tex.,  by  a  vote  of 
395  to  9.  Final  plans  have  not  been 
adopted,  but  the  general  scheme  is  to 
construct  a  short  protection  or  seawall 
which  will  secure  the  city  against  dam- 
age from  wind  and  w^ave  action.  In- 
cidentally, this  improvement  will  fur- 
nish lagoons  and  harbors  for  small 
craft,  and  also  give  an  opportunity  for 
development  of  the  bay  front  with 
drives  and  parks.  When  the  work  will 
be  commenced  is  uncertain,  and  it  may 
be  several  months  before  the  city  is 
ready  to  advertise  for  bids.  The  con- 
dition of  the  bond  market,  the  state  of 
the  labor  supply  and  the  difficulty  of 
obtaining  material  are  all  unfavorable 
to  an  early  start.  The  general  plans 
have  been  prepared  by  Hubert  A.  Stev- 
ens, city  engineer. 


Buffalo  May  Build  Municipal 
Hydro-Electric  Plant 

An  appropriation  of  $10,000  for  em- 
ploying an  engineer  to  select  a  site  and 
pi'epare  plans  for  a  municipally-owned 
or  controlled  hydro-electric  plant  has 
been  made  by  the  city  council  or  com- 
mission of  Buffalo,  N.  Y.,  at  the  re- 
quest of  Commissioner  Heald. 


Purdue  University  Offers  Special 
Course  in  Roads 

An  announcement  has  been  issued 
that  the  department  of  highway  engi- 
neering at  Purdue  University  will  of- 
fer a  short  course  of  illustrated  lec- 
tures, laboratory  observation  and  con- 
ferences upon  general  road  s'  bjects, 
for  three  days,  from  Jan.  29  to  Jan.  31. 
The  State  Highway  Commission  will  be 
in  attendance  and  has  offered  to  co- 
operate in  every  way  to  promote  the 
interests  of  the  schoool.  Furthermore, 
the  State  Council  of  Defense  will  be 
asked  to  attend  and  discuss  Priority 
Order  No.  2. 

Request  has  been  made  upon  the 
State  Board  of  Accounts  to  pass  upon 
the  legality  of  the  desire  of  the  High- 
way Commission  to  allow  time  and  car- 
fare to  every  county  highway  superin- 
tendent while  in  attendance  at  this 
special  school.  While  no  definite  de- 
cision has  been  rendered  as  yet  upon 
this  point,  it  is  thought  that  the  good 
results  from  previous  schools  of  this 
sort  held  by  Purdue  University  will  in- 
sure a  large  attendance  in  any  event. 


Shipping  Board  Increases  Its 
Housing  Program 

The  U.  S.  Shippinji  3oard  has  made 
several  appropriations  for  additional 
housing  facilities  in  shipyards,  al- 
though the  total  amounts  are  very 
much  lower  than  those  asked  for  in 
the  current  appropriation  bills  before 
Congress.  For  workers  at  Newport 
News,  Va.,  $1,200,000  has  been  assigned, 
but  no  announcement  has  been  made 
as  to  the  methods  jl  administei'ing  the 
funds  or  the  relation  of  the  private 
yards  there  to  the  houses  when  com- 
pleted. Additional  appropriations  have 
also  been  made  for  the  Government 
yards,  but  amounts  and  details  are  not 
specified.  In  fact,  while  there  is  un- 
doubtedly great  activity  in  shipyard 
housing,  the  whole  matter  is  surround- 
ed with  a  secrecy  charactei-istic  of  a 
good  deal  of  the  Shipping  Board's  work. 


Personal  Notes 


H.  T.  M  E  H  L  E  R  ,  until  recently  dis- 
trict engineer  in  the  construction  de- 
partment of  the  Southern  Ry.  at  Lex- 
ington, Ky.,  has  been  assigned  to  other 
duties  and  Horace  Stringfel- 
LO  w  ,  who  has  been  assistant  er£-ineer 
in  the  same  department,  has  been  p  'o- 
moted  to  succeed  him. 

Robert  L.  Fox  formerly  of 
Johnstown,  Penn.,  is  now  City  Engi- 
neer of  Bethlehem,  Pennsylvania. 

Henry  W.  xROELsch,  for- 
merly of  Bala,  Penn.,  is  now  with  the 
American  Bridge  Co.,  New  York  City. 

Wilbur  H.  Winans,  who  was 
until  recently  with  R.  Winthrop 
Pratt,  consulting  engineer,  Barber- 


ton,  Ohio,  is  now  with  the  valuation 
department  of  the  Baltimore  &  Ohio 
R.R.,  at  Cincinnati. 

J  .  L  .  C  u  M  M  I  N  G  s  ,  who  is  now 
acting  bridge  engineer  of  the  Mobile  & 
Ohio  R.R.  at  Mobile,  has  been  until 
recently  engineer  of  the  St.  Louis  divi- 
sion of  the  same  road. 

Maj.  C.  J.  Tayior,  until  re- 
cently assistant  to  District  Engineer 
CoL.  Heuer,  San  Francisco,  Calif., 
has  been  appointed  Western  Depart- 
ment Engineer  by  the  War  Department 
to  succeed  Lieut.  Col.  Richard 
Park. 

C.  Louis  Zull  recently  resigned 
his  position  with  the  Foundation  Co., 
on  its  work  in  Cincinnati,  to  become 
connected  with  the  Miami  Conservancy 
District,  Dayton,  Ohio. 

James  M.  Homer  has  been  ap- 
pointed water  commissioner  of  the  ci'^v 
of  Olean,  New  York,  and  George  li  . 
Luther  has  been  made  commis- 
sioner of  public  works  of  the  same  city. 

William  E.  Walsh  has  been 
appointed  superintendent  of  the  bureau 
of  buildings,  Borough  of  Manhattan, 
New  York  City.  He  succeeds  A  L  ■■ 
FRED  Ludwig.  Mr.  Walsh  has  been 
a  building  constructor  in  New  York 
City  for  the  past  21  years. 

B .  H .  Wait  has  been  appointed 
district  engineer  for  the  Portland  Ce^ 
mcnt  Association  at  New  York  City. 
Mr.  Wait  is  a  graduate  of  Cornell  Uni- 
versity, 1902,  and  has  been  engaged  for 
a  number  of  years  in  highway  work 
in  New  York  State.  More  recently  he 
has  been  division  engineer  with  head- 
quarters at  Poughkeepsie. 

W.  F.  McDade  has  resigned  as 
division  engineer  of  the  Southern  Ry., 
in  Mississippi,  with  headquarters  at 
Columbus,  and  has  been  succeeded  by 
C  .  U .  Irvine. 

David  A.  Decker  has  severed 
his  connection  with  Gilbert  C  . 
White,  consulting  engineer  at  Dur- 
ham, N.  C,  to  become  assistant  city  en- 
gineer of  Norfolk,  Va.  Mr.  Deckei 
served  in  a  similar  position  for  si.\ 
years  prior  to  Mai*ch  of  last  year, 
when  he  resigned  to  become  associated 
with  Mr.  White,  but  was  recalled  by 
the  City  or  Norfolk  to  take  charge  of 
additional    watei'-supply    developments. 

W.  E.  -urkhalter  has  '  -n 
appointed  acting  divisi^.n  engineer  of 
the  St.  Louis  Division  of  the  Mobile  & 
Ohio  R.R.,  with  headquarters  at  Mur- 
physboro,  Illinois. 

T.  Howard  Bapnes  has  re- 
si  r^d  as  consulting  engineer  for  the 
United  Fruit  Co.  and  that  office  has  bw-en 
abolished.  During  the  past  12  years 
Mr.  Bai-nes  has  designed  and  conducted 
the  construction  of  many  of  the  import- 
ant works  of  the  company.  He  has  col- 
laborated in  the  design  of  sanitary  mu- 
nicipal improvements  for  the  republics 
of  Panama,  Costa  Rica  and  Guatemala, 
and  is  well  known  in  most  of  the  Cen- 
tral Amei'ican  republics  and  in  Cuba. 
Te  will  remain  in  practice  as  consult- 
ing engineer. 
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Frank  C.  Warner  has  been 
appointed  U.  S.  district  engineer  for 
the  Wihiiington,  Del.,  engineering 
district,  in  succession  to  Lieut. 
Col.  Mark  Brooke,  Corps 
of  Engineers,  U.  S.  Army,  who 
has  been  transferred  to  the  National 
Army  and  placed  in  command  of  the 
330th  Regiment  of  Engineers,  at  Camp 
Devens,  Ayer,  Massachusetts. 

R.  E.  Chandler,  professor  in 
the  mechanical  engineering  department 
of  the  University  of  Florida,  has  been 
elected  president  of  the  Florida  Engi- 
neering Society,  to  serve  for  the  ensu- 
ing year. 

Melville  Dozier,  Jr.,  con- 
sulting and  executive  engineer,  of  San 
Francisco,  has  been  appointed  gen- 
eral manager  of  the  California  State 
Reclamation  Board.  The  appoint- 
ment was  made  at  a  meeting  of 
the  board  in  Sacramento,  on  Jan. 
4.  This  position  was  created  by  the  last 
legislature,  but  was  unfilled  until  Mr. 
Dozier's  appointment.  He  was  former- 
ly assistant  general  manager  of  the 
Northern  Electric  Ry.   Company. 

W^  A7  Grove  has  resigned  as 
plant  civil  engineer  to  the  B.  F.  Good- 
rich Co.,  Akron,  Ohio,  to  become  Chi- 
cago manager  for  Gardner  Williams 
consulting  engineer,  Chicago. 

Ford,  Bacon  &  Davis,  engi- 
neers, New  York,  announce  the  forma- 
tion of  the  Ford,  Bacon  &  Davis 
Corporation,  organized  for  the 
purpose  of  conducting  a  general  con- 
tracting business,  with  particular  ref- 
erence to  industrial,  public  utility  and 
power  plants,  steam  and  street  rail- 
roads. The  corporation  announces 
that  in  effect  this  means  the  continu- 
ance in  corporate  form  of  the  construc- 
tion work  which  heretofore  has  been 
handled  by  the  firm  direct. 

C.  H.  PURCELL,  chief  bridge  en- 
gineer for  the  Oregon  State  Highway 
Department,  has  resigned  to  accept  a 
position  with  the  Government  as  bridge 
engineer  under  L  .  C  .  H  E  w  E  s  ,  dis- 
trict bridge  engineer,  with  headquar- 
ters at  Portland,  Oregon. 

Lamar  Cobb,  former  state  en- 
gineer of  Arizona,  has  been  reap- 
pointed by  Governor  Hunt  to  succeed 
Thomas  Maddock,  who  recently 
resigned. 

Horace  H.  Hull  has  been  elect- 
ed city  engineer  of  Memphis,  Tenn.,  to 
succeed  J.  H.  Weatherford, 
who  has  resigned  to  engage  in  consult- 
ing practice  in  Memphis. 

M.  G.  LoNGWFLL,  residei.  en- 
gineer of  the  Union  Railway  Co.,  Mem- 
phis, Tenn.,  has  accepted  the  position 
as  engineer  maintenance-of-way,  Wa- 
bash R.R.,  at  Montpelier,  Ohio. 

William  J.  Henry,  Jr.,  for- 
merly highway  engineer.  New  York 
State  Highway  Department  and  Barge 
Canal  Office,  Albany,  N.  Y.,  has  been 
commissioned  a  lieutenant  in  the  Avia- 


tion Section  Signal  Corps  and  is  now 
at  the  Aviation  Camp,  Morrison,  Vir- 
ginia. 

Otis  L.  McIntyre,  who  was 
with  the  U.  S.  Reclamation  Service  as 
assistant  engineer  for  a  number  of 
years  and  more  recently  has  been  su- 
perintendent of  the  El  Paso  Foundry 
and  Machine  Co.,  El  Paso,  Tex.,  ex- 
pects to  leave  El  Paso  shortly  and  be- 
come connected  with  the  Cerro  de 
Pasco  La  Fundicion,  Peru,  as  superin- 
tendent of  machinery. 

K.  G.  Williams,  assistant  en- 
gineer. Rock  Island  Ry.,  at  Memphis, 
Tenn.,  has  been  appointed  resident  en- 
gineer. Union  Ry.,  at  Memphis.  He 
will  continue  to  serve  as  engineer  for 
the  Rock  Island  Ry.,  the  Arkansas  & 
Memphis  Railway  Bridge  and  Ter- 
minal Co.,  and  the  American  Bauxite 
Company. 

Herbert  Stanley  Bear, 
Columbus,  Ohio,  Hugo  Carl 
Fischer,  New  Bedford,  Ohio,  and 
George  W.  Horsly,  Cleveland, 
Ohio,  have  been  appointed  assistant 
civil  engineers  in  the  Navy. 

Horace  G.  Byers,  professor  of 
chemistry  at  the  University  of  Wash- 
ington, is  now  a  captain  in  the  30th 
Engineers,  popularly  known  as  the 
"gas  and  flame  regiment." 

W.  G.  Peters  has  been  appointed 
city  engineer,  superintendent  of  water, 
and  building  and  plumbing  inspector 
of  Chehalis,  Washington. 

Frank  D.  Gore,  county  engineer 
of  Kitsap  County,  at  Port  Orchard, 
Wash.,  has  enlisted  in  the  Aviation 
Corps.  He  qualified  as  a  flyer  at  San 
Diego,  California. 

Eugene  B.  Fulton,  of  the 
Texas  Construction  Co.,  architects  and 
engineers,  San  Antonio,  Tex.,  is  now 
a  sergeant  in  the  23d  Regiment  of  En- 
gineers   (Highway  Regiment). 

Rudolph  Welcker  has  given 
up  his  practice  at  Springfield,  Mass., 
to  become  resident  supervising  engi- 
neer of  the  U.  S.  Navy,  Department  of 
Yards  and  Docks,  in  charge  of  the  con- 
struction of  ordnance  and  shipbuilding 
plants  for  the  district  of  Baltimore. 

Frank  H.  McGraw  has  been 
appointed  general  superintendent  of 
construction  of  Westinghouse  Church 
Kerr,  New  York.  Mr.  McGraw  has 
been  with  the  organization  for  14 
years  and  has  been  in  charge  of  the 
Westinghouse  Electric  job  at  Essing- 
ton  since  construction  commenced. 
Previously  he  handled  a  great  deal  of 
heavy  construction,  including  the  Com- 
munipaw  locomotive  terminal  of  the 
Central  R.R.  of  New  Jersey,  the  West 
Springfield  shops  of  the  Boston  &  Al- 
bany R.R.,  the  Hotel  Nassau,  the  Pitts- 
burgh Terminal  Co.,  and  other  large 
projects.  Mr.  McGraw  will  retain 
active  charge  of  the  Essington  job 
until  it  is  complete. 

Herbert  W.  Bradley,  presi- 
dent of  the  Nevirton  A.  K.  Bugbee  Co., 
Inc..  engineers  and  contractors,  Tren- 


ton, N.  J.,  has  been  commissioned  by 
Governor  Edge  a  captain  in  the  Ord- 
nance Depai'tment  of  the  New  Jersey 
State  Militia  and  is  now  a  member  of 
the  staff  of  Quartermaster  General 
Murray. 

Edward  Stuart,  who  went  to 
Servia  in  1915  as  sanitary  engineer  of 
the  American  Red  Cross  Sanitary 
Commission,  and  was  later  appointed 
director  of  the  Commission,  has  gone 
to  Guatemala  as  sanitary  engineer  for 
the  American  Red  Cross,  to  assist  in 
preventing  the  spread  of  epidemics  in 
the  region  of  the  recent  disaster. 

George  N.  Hatfield,  for- 
merly road  engineer  of  St.  John,  N.  B., 
has  been  appointed  to  the  vacancy  cre- 
ated by  the  death  of  William  Murdoch, 
city  engineer  of  St.  John. 

John  F.  Coleman,  consulting 
engineer,  New  Orleans,  La.,  has  be- 
come chief  engineer  for  the  shipyards 
being  constructed  by  the  Tennessee 
Coal  and  Iron  Co.,  at  Mobile.  His  first 
task  will  be  the  construction  of  a  vil- 
lage to  house  5000  workmen. 

Maj.  William  A.  Star- 
re  t  t  ,  Engineer  Reserve  Corps,  has 
been  assigned  to  duty  as  contracting 
officer  for  the  War  Industries  Board, 
United  States  Food  Administration 
and  the  Ordnance  Department. 

Lieutenant  Colonels  M. 
C .  Tyler  and  W .  H .  Rose, 
Corps  of  Engineers,  U.  S.  Army,  have 
been  promoted  to  the  rank  of  colonel 
and  Majors  F.  C.  Harring- 
ton, W.  H.  Sage,  Jr.,  and  E  . 
H .  Marks  have  become  lieutenant 
colonels. 

Lieut.  Col.  R.  R.  Ray- 
mond, Corps  of  Engineers,  U.  S. 
Army,  has  been  assigned  to  command 
the  3rd  Engineers,  on  arrival  in  Hono- 
lulu, relieving  CoL.  T.  H.  Rees, 
who  has  been  made  a  brigadier  general. 

E  .  C  .  White,  formerly  in  charge 
of  the  department  of  civil  engineering 
at  the  New  Mexico  School  of  Mines, 
Socorro,  N.  M.,  is  now  Captain  White, 
Engineer  Officers'  Reserve  Corps,  and 
is  attached  to  the  constructing  quar- 
termaster's department,  Camp  Beaure- 
gard, Alexandria,  Louisiana. 

C.  A.  Raskins,  engineer  water 
and  sewage  division,  Kansas  State 
Board  of  Health,  was  commissioned 
captain  in  the  Sanitary  Corps,  Na- 
tional Army,  and  ordered  to  Fort  Ogle- 
thorpe, Ga.,  for  training. 

John  J.  Manning,  until  re- 
cently assistant  engineer.  Harbor  and 
Dock  Commission,  Troy,  N.  Y.,  has 
been  commissioned  assistant  civil  engi- 
neer, U.  S.  N.,  with  rank  of  lieutenant, 
junior  grade,  and  has  been  ordered  to 
Annapolis  for  temporary  duty. 

W.  L.  SwARTWOUT,  formerly 
with  the  Harbor  and  Dock  Commission, 
Troy,  N.  Y.,  is  now  assistant  engineer 
with  the  American  International  Ship- 
building Corporation,  Philadelphia. 
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Industry  Halts  at  the  Government's  Command 

List  of  Exemptions  Omits  Many  Plants  Engaged  on  War  Work,  but 
Compliance  Is  Prompt  and  Cheerful 


Like  an  army,  at  the  call  of  the 
commander,  American  industry  in  the 
vast  territory  east  of  the  Mississippi 
River  halted  Friday  in  response  to  the 
five-day  closing  order  of  Fuel  Admin- 
istrator Garfield.  Those  plants  en- 
gaged on  vi^ork  most  urgently  needed 
for  the  war  remained  in  operation  by 
special  order  of  the  Government.  Few 
others  kept  working.  Most  closed 
without  question  and  without  urging 
that  the  Government  give  heed  to  the 
fact  that  they  were  engaged  upon  work 
that  was  essential  to  the  progress  of 
the  war.  In  many  of  these  cases  no 
protest  asking  for  exemption  was  made, 
although  from  80%  to  90%  of  the  plant 
production  \as  going  to  be  used  for 
military  purposes. 

The  steel  industries  were  as  a  rule 
instructed  by  the  Government  to  con- 
tinue in  operation.  Many  of  these  were 
working  upon  munitions,  ordnance  or 
shipbuilding  and  work  intmiately  iden- 
tified with  these  branches.  In  conse- 
quence, many  of  the  large  plants  in 
Pittsburgh,  Philadelphia  and  the  Great 
Lakes  cities  were   operating   as  usual. 

Nearly  a   Thousand   Plants  In 
Thc  Exempted  Industries 

The  exempted  list  numbered  nearly 
a  thousand  plants  in  diverse  lines  of 
industry.     Included  among  them  were: 

For  the  niaiiiifarture  of  important  forgings: 

Bethlehem    Steel    Company,    South    Bet'ile- 
hem.  Penn. 

Midvale  Steel  Co..   Nicetown,  Penn. 

Hydraulic  Pressed  Steel  Co.,  Cleveland. 

American  Car  and  Foundry  Co.,  Detroit. 

For     the     inaiiufarture     of     war     essential.* 
needed   immediately: 

Allis-Chalmers  Mfg.  Co.,  Milvauk^e,  Wis. 

Burks   lilectric  Co.,   Erie,  Penn. 

Electric  Machinery  Co..   Minneapolis,   Minn. 

General   Electric  Co..   Schenectady,   N.   Y. 

Goodman    Mfg.    Chicago. 

.Jeffrey  Mfg    Co.,  Columbus. 

Pittsburgh  Transformer  Co..  Pittsburgh. 

Reliance  Electric  &  Engineering  Co.,  Cleve- 
land. 

Triumph  Elect.  Co.,  Cincinnati. 

Westinghouse  Elec.  &  Mfg.  Co.,  East  Pitts- 
burgh. 

For    the    manufacture    of    forgings    for    de- 
stroyers: 

Camden    Forge   Co.,    Camden.    N,    .T. 

Allis-Chalmers  Co.,    Milwaukee,   Wis. 

Erie  Forge   Co.,    Erie,   Penn. 

For    the    manufacture    of    boilers    for    de- 
stroyers : 

Babcock  &  Wilcox   Co.,   Bayonne,   N.   J. 

For  the  manufacture  of  seamless  tubes  less 
than    11   in.    in   diameter: 

N'ational    Tube   Co.,    McKeesport.    Penn. 

Pittsburgh  Steel  Tube  Co.,  Pittsburgh. 

Pittsburgh   Steel    Products    Co.,    Pittsburgh. 

Ohio  Seamless  Steel  Tube  Co..  Shelby.  Ohio 

For    the    manufacture    of    condenser    tubes 
S   In.   in    diameter   for   destroyers: 

-American  Brass  Co.,   Bridgeport,  Conn. 

Bridgeport  Brass  Co.,   Bridgeport.  Conn. 

For  the  manufacture   of  locomotive  for  the 
United    States   Government   and   Ameri- 
can railroads: 
American  Locomotive  Co.  plants  at  Schen- 


ectady ;      Dunkirk,      N.      Y.  ;      Pitt.-burgh, 

Penn.  ;    Patersoii,    X.   ,J.  ;    Richinond,    V'a.  ; 

Manchester,    X.    H. 
Baldwin    Locomotive    Works,    Philadelphia; 

Eddystone,   I'enri.   and    Burnham.    Penn. 
Lima    Locomotive    Corp.,    I>ima.    Ohio. 
H.  K.  Porter  lyjcomotive  Co.,  Pittsburgh. 

For   the    maniifat'ture   of   products    for   .Ship- 
ping   Hoard: 

General  Electric  Co.  plants  at  Erie,  Penn.  ; 
Schenectady,  N.  Y. ;  and  Lynn,  Mass. 

For   emergency    fleet    orders   and   emergency 
Oovernment    work: 

Bethlehem  Steel  Co.,  plants  at  Steelton, 
Penn,  ;  S.  Bethlehem,  Penn.  ;  and  .Spar- 
rows Point,  Md. 

Midvale  .Steei  &  Ordnance  ^o.,  plants  at 
Xicetown,  Penn,  ;  Coatesville,  Penn.  ;  and 
.Johnstown,   Penn. 

Lukens   Steel    Co.,   Coatesville,   Penn. 

Carnegie   Steel   Co.,   Pittsburgh. 

f'rucihle  Steel  Co.,  Pitt.sburgh,  and  Har- 
ri.^-oii.  X'.   J. 

La  Belle  iron  Works.  Steubenville.  Ohio. 

Otis   Steel   Co..    Cleveland. 

Lackawanna  Steel   Co.,   Buffalo. 

Illinois  Steel   Co  .   Chicago. 

.Jones  &  T^aughlin  Steel  Co.,   Pittsburgh. 

nonner  Steel   Co.,   Buffalo. 

Inland   Steel   Co.,   Indiana   Harbor,   Tnd 

r'entr-al  Steel  &  Iron  Co  ,  FTarrisburg,   Penn, 

Republic  Iron  &  Steel  Co.,  Youngstown. 
Ohio. 

Brier  Hill   Steel   Co..  Youngstown,   Ohio 

Corrigan,    McKinney   &   Co  .    <^levelnnd 

Forged    Steel    Wheel    Co..    Butler.    Penn. 

^^'hittaker-Glassner   Co.,    Portsmouth,    Ohio. 

Vouiigstown  Sheet  &  Tube  Co.,  Youngstown, 
Ohio 

Alan  Wood  Iron  &  Steel  Co.,  Conshohocken, 
Penn. 

Among  the  42  plants  exempted  from 
shutdown  on  account  of  being  engaged 
in  making  aircraft  and  signal  corps 
products  were  included: 

American  Steel  and  Wire  Co.,  Trenton, 
X'.   .J.  ; 

Rausch  &  Lomb  Optical  Co.,  Rochester. 
N.    Y.  ; 

.John  A.  Roebling  Sons  Co..  Trenton, 
N.  .T.  ; 

Western   Electric  Co.,   New  York   City. 

They  Closed  Cheerfully 
Inquiry  among  the  industries  serving 
the  construction  and  engineering  fields 
showed  that  many  of  them  were  closed 
in  spite  of  the  fact  that  they  were 
serving  the  Government  or  the  con- 
tractors on  Government  construction. 
It  was  evident,  also,  thu  compliance 
with  the  Government  order  had  been 
cheerful  and  prompt.  Replies  of  many 
of  the  manufacturers  to  the  query  re- 
garding the  effect  of  the  closing  order 
upon  their  industries  showed  a  pa- 
triotic inclination  to  serve  the  Govern- 
ment's needs  in  any  way  ordered  by  the 
war  administration.  Here  are  the 
comments  of  some  representative  in- 
dustries in  response  to  inquiries  made 
by  Engineering  N<',cs-Record  in  the 
New  York  territory 

Joseph  Dixon  Crucible  Co.,  Jersey 
City;  crucibles  and  graphite  lubricants; 
J.  H.  Schermerhorn,  vice  president, 
said: 

"Our  plant  closed  Thursday  night  as 


ordered.  We  laid  off  from  1400  to  1600 
employees.  We  are  short  of  finished 
.stock.  Wi  have  Government  contracts 
in  our  various  departments  for  cruci- 
bles, lubricants  for  tractors,  boiler 
graphite  and  other  products.  Practic- 
ally all  of  our  products  are  being  used 
by  come  Government  department. 

"Since  the  war  started  the  Govern- 
ment has  come  first  with  us  in  every- 
thing. We  have  given  it  preference 
over  any  other  business.  But  we  are 
not  making  application  for  special 
privilege  to  continue  op'^ration.  We 
feel  that  it  is  our  duty  to  obey  the 
Government    order    without    question." 

Davis-Bournonville  Co.,  .Jersey  City, 
City,  N.  J.;  oxyacetylene  cutting  and 
welding  apparatus;  S.  W.  Worthan, 
general  manager,  said : 

"Both  our  plants  are  closed.  The 
Jersey  City  plant  employs  400  men  and 
the  Flkhart,  Ind.,  plant  has  200.  Ar 
the  present  time  80%  of  cur  work  is 
'war'  production,  either  direct  for  thc 
Government  or  for  the  industries  en- 
gaged on  war  work.  We  have  not  pro- 
tested or  asked  for  exemption.  We  re- 
gard it  as  our  patriotic  duty  to  close. 
We  feel  that  every  loyal  citizen  should 
support  the  Government  in  prompt  ac-. 
tion  when  demanded.  We  have  made 
careful  inquiry  in  this  manufacturing 
district  and  find  that  our  attitude  rep- 
resents the  general  feeling  of  manufac- 
turers in  this  section." 

Lidgerwocd  Manufacturing  Co.,  New 

York;  excavating  and  conveying  ma- 
chinery; H.  X.  Covell,  works  manager 
of  the  Brooklyn  plant,  said: 

"Our  wci'k  is  100' <-  Government  work. 
We  have  simply  shut  down  both  plants 
at  Newark  and  Brooklyn  for  the  entire 
five-day  period,  and  will  take  the  mat- 
ter up  for  discussion  with  the  Govern- 
ment later,  if  necessary." 

Ranscme    Concrete    r.Iachinery    Co., 

Dunellen,  N.  J.;  Lawrence  W.  Brown, 
sales  mantijrer,  said: 

"If  the  closing  down  of  the  industrial 
plants  is  doing  any  good  we  are  glad 
to  be  contributing  our  share.  We  em- 
ploy 200  men,  and  though  they  suffer 
from  the  shutdown,  there  was  remark- 
ably little  grumbling  among  them." 

C.  R.  Crouch,  superintendent  for  th" 
Ransome  company  at  D'lnellen,  addeu: 

"Ninety  per  (  ^nt.  of  our  business  1.*^ 
Government  v.'ork,  either  di-ect  or  t  < 
contractors  on  Government  jobs.  We 
are  under  contract  to  make  time  deliv- 
eries on  a  good  portion  of  these  ordery. 
Regardless  of  this  we  closed  Thursday 
and  will  stay  closed  until  Wednesday." 

Oxweld  Company,  Newark  and  Chi- 
cago, makers  of  oxyacetylene  cutting 
and  welding  equipment,  said : 

"We  shut  down  both  plants  Friday 
and  Saturday  on  announcement  of  the 
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Fuel  Administrator's  order.  Late  Sat- 
urday afternoon  we  received  word  from 
Washington  that  we  were  exempted 
both  for  the  five-day  period  and  the 
succeeding   Monday  shutdowns. 

"The  Newark  plant  uses  1000  men 
and  the  Chicago  plant  1600  men.  So 
far  as  we  know  practicaly  all  of  these 
are  back  at  work  this  morning." 

Order  Was  Obe\'ed 

Word  received  by  the  EngineeHng 
Neivs-Record  by  telegraph  from  many 
industrial  centers  indicated  that  the 
closing  order  had  been  generally  ob- 
served. Some  manufacturers  an- 
nounced that  they  had  been  added  to 
the  exempted  list,  some  of  these  exemp- 
tions having  been  made  after  the  official 
list  was  handed  to  the  press. 

In  the  Pittsburgh  district,  the  Engi- 
neering News-Record  correspondent 
wired,  the  order  was  received  without 
complaint.  Most  of  the  industries  in 
the  big  steel  center  were  allowed  to  pro- 
ceed as  usual,  as  they  are  working 
either  directly  or  indirectly  on  war 
materials.  Caniegie,  Crucible  Steel, 
Jones  &  Laughlin,  Pittsburgh  Steel 
Products,  National  Tube,  Pittsburgh 
Steel  Tube  and  Westinghouse  Electric 
all  continued  in  operation. 

Blast  furnaces  wei-e  kept  going. 
They  have  been  the  "thin  neck  of  the 
bottle"  in  Pittsburgh's  output  recently 
and  the  partial  shutdown  gave  them  an 
opportunity  to  meet  the  demands  of  the 
steel  mills. 

Boston,  Mass.— Our  plant  is  engaged 
exclusively  in  fabricating  steel  work  in 
connection  with  destroyer  plant  at 
Squantum,  Mass.  Feeling  that  we  are 
exempt  from  the  shutdovra  order  we 
have  notified  the  Fuel  Administrator 
that  we  shall  keep  our  shops  running 
on  this  work  unless  notified  by  him  to 
stop.     (Signed) 

The  Boston  Bridge  Works. 

Beaver  Falls,  Penn. — We  operate  our 
own  coal  mine,  hence  the  shutdown  does 
not  affect  us. 

(Signed)  Union  Drawn  Steel  Co. 


Chicago  Closes  War  Industries 
Without  Complaint 

Patriotic  Tone  Dominates  Response  of 

Industrial    Managers    to 

Closing   Order 

By  W.  W.  De  Berakd, 
Western  Editor,  Engineering  News-Record 

Chicago,  Jan.  21. — Industries  sup- 
plying the  civil  engineer  with  manu- 
factured products  in  the  Middle  West 
are  taking  the  fuel  shutdown  order 
philosophically  and  patriotically.  The 
saving  in  coal  in  few  cases  will  be 
commensurate  with  the  lost  production, 
but  the  industries  are  not  complaining, 
as  they  feel  that  Washington  has  the 
data  on  the  situation  as  a  whole  war- 
ranting the  order. 

Prominent  officials  in  various  com- 
panies have  been  interviewed  and  the 
following  are  typical  viev/s: 

American  Well  Works— Three  hun- 
dred men  in  shops  in  Aurora,  111.,  are 


idle;  a  few  in  overcoats  are  doing 
bench  work.  The  order  means  a  470 
reduction  in  annual  production.  War 
orders  are  so  mixed  up  with  others 
that  it  is  impracticable  to  sepai*ate 
them  even  were  there  time  to  get  ex- 
emption. Electric  current  to  test 
pumps  for  land  reclamation  furthering 
food  production  has  been  denied.  The 
company  is  glad  to  comply  with  Gov- 
ernment requests. 

C.  F.  Lang,  president  of  the  Lake- 
wood  Engineering  Co.,  Cleveland,  says: 
"The  end  justifies  the  means.  I  feel 
that  a  real  necessity  existed  for  relief 
from  congestion  of  shipping  and  rail- 
road transportation.  Products  repre- 
senting six  months'  output  of  our  com- 
pany, all  essential  for  war  purposes 
of  the  Allies,  are  waiting  for  ships  to 
transport  them  to  Europe.  The  order 
will  give  a  much  needed  relief." 

George  R.  Brandon,  vice  president  of 
the  Whiting  Foundry  and  Equipment 
Co.,  indicated  that  war  orders  for 
cranes  did  not  exempt  his  company 
and  the  state  fuel  administrator  would 
make  no  ruling.  By  the  time  Wash- 
ington can  pass  on  the  request  the 
five  days  period  will  be  up.  "On  the 
whole,"  Mr.  Brandon  said,  "the  order 
is  the  best  thing  that  could  be  done. 
Production  has  been  so  far  in  excess 
of  transportation  facilities  recently 
that  only  one-fifteenth  of  our  output 
has  been  shipped  out,  so  there  is  no 
use  to  pile  up  production  further.  We 
will  be  satisfied  if  no  more  drastic 
action  than  this  one  has  to  be  taken." 

A.  C.  Wilby,  assistant  to  the  presi- 
dent. Universal  Portland  Cement  Co., 
says:  "Our  Buffington  plant  is  shut 
down  completely,  and  one  thousand  of 
our  men  have  been  turned  over  to  the 
Elgin,  Joliet  &  Eastern  R.R.  to  remove 
snow  and  ice  from  Kirk  yards.  I  be- 
lieve that  cement  plants  generally  will 
be  closed,  except  possibly  wet  plants, 
which  obtain  clay  from  under  water." 

F.  K.  Copeland,  president  of  the  Sul- 
livan Machinery  Co.,  says:  "Only  coal- 
mining machinery  department  is  run- 
ning. This  represents  about  50%  of 
the  output  of  our  plant  at  Claremont, 
N.  H.  While  there  are  many  irregu- 
larities, I  believe  that  the  speed  in 
putting  order  into  effect  was  war- 
ranted, for  any  discussion  or  attempt 
at  further  exemptions  would  have  de- 
layed the  remedy  until  too  late  to  be  of 
value.  Now  it  will  help  out  transpor- 
tation and  curtail  over-production. 
Nobody  is  seriously  hurt.  Extra  work 
at  cleaning  up  plants  is  given  to  help- 
ers and  common  laborers." 


Govemment    Contracts    No    Bar 
to  Closing  in  Milwaukee 

Milwaukee,  Wis.,  Jan.  21. — The  shut- 
down was  general  in  Milwaukee,  despite 
the  fact  that  many  of  the  big  industries 
were  making  equipment  essential  to  the 
Government  on  the  so-called  war  in- 
dustries. 

Pawling  and  Hamischf  eger  Co.  closed 
down  entirely  for  five  days.  They  kept 
a  small  force  engaged  on  repairs  and 
overhauling  the  plant  Friday  and  Sat- 


urday. No  modification  of  the  order 
was  received.  They  report  that  the 
fuel  saving  is  very  small  and  hardly 
justified,  when  consideration  is  given 
to  the  importance  of  urgent  Govem- 
ment contracts  on  hand. 

Cutler-Hammer  Co.  shut  down  Thurs- 
day night  for  the  full  period.  There  is 
a  possibility  that  some  departments  ex- 
ecuting important  naval  contracts  will 
res-ume  Monday  on  exemptions.  The 
company  states  that  the  closing  order 
is  cheerfully  complied  with  as  a  war 
measure. 

The  Chain  Belt  Co.  suspended  work 
Friday  for  five  days,  but  retained  a 
small  force  for  urgent  maintenance  and 
supervisory  duties.  The  others  were 
laid  off  without  pay.  Important  con- 
tracts are  being  held  up  but  the  closing 
order  is  regarded  as  probably  neces- 
sary, although  not  wholly  advisable. 

The  Bucyrus  Co.  reports  that  the 
plant  is  entirely  closed.  A  few  de- 
partments are  expected  to  resume  Mon- 
day to  hasten  work  on  Government 
contracts. 

Koehring  Machine  Co.  stated  that 
they  had  no  hesitation  in  closing  as 
work  is  rather  slack  because  of  the 
restriction  of  building  operations  every- 
where. 

Philip  Koehring  declared  that  the 
order  was  "rather  unpatriotic  in  so  far 
as  it  threw  many  out  of  employment 
and  wages." 


II 


Cleveland     Plants     Shut     Down 
Despite  Important  War  Orders 

Cleveland,  Ohio,  Jan.  21 — Melvin 
Pattison,  General  Manager  of  the 
Brown  Hoisting  Machinery  Co.,  says, 
"The  situation  was  so  acute  that  some- 
thing had  to  be  done.  I  believe  that 
the  people  in  Washington  were  in  a 
better  position  to  size  up  the  situation 
and  apply  a  remedy  than  were  the 
people  in  this  or  any  other  section  of 
the  country. 

"Traffic  conditions  were  so  bad,  any- 
way, that  is  was  only  a  question  of  a 
few  days  until  plants  would  have  be- 
gun to  close  down  without  any  orders. 

"I  am  not  saying  that  the  situation 
could  not  have  been  averted  by  proper 
methods  and  foresight,  but  I  do  say 
that  it  was  acute,  and  drastic  measures 
were  absolutely  necessary. 

"Our  works,  employing  twelve  hun- 
dred men  are  idle,  except  for  one  hun- 
dred men  busy  unloading  material  and 
doing  all  possible  to  relieve  the  car 
shortage.  Our  company  is  engaged  on 
government   work." 

Charles  Lang,  President  of  the  Lake- 
wood  Engineering  Co.,  is  out  of  town, 
but  sent  orders  that  the  fuel  order 
should  be  complied  with,  both  in  letter 
and  in  spirit.  The  superintendent  and 
other  officials  state  that  six  hundred 
men  are  idle  on  Government  work. 

E.  W.  Kaltenbach,  President  of  the 
McMyler  Interstate  Co.,  said,  "We  have 
orders  to  work.  The  fuel  order  will  not 
affect  us  at  all,  consequently  I  am  not 
in  position  to  comment  on  it."  Twelve 
hundred  men  are  employed  in  this 
plant. 
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Edwin  S.  Church,  President  of  Well- 
man  Seaver  Morj^an  Co.,  said,  "We 
have  sixteen  hundred  men  idle,  but  we 
take  it  for  granted  that  the  officials  in 
touch  with  the  general  situation  know 
best  how  to  deal  with  it.  We  are  work- 
ing on  Government  contracts  and  ex- 
pect to  have  permission  to  continue 
work  soon." 


$3,250,000  Loss  in  Wages  Is  Es- 
timated for  Detroit's  In- 
dustrial Workers 

Detroit,  Mich.,  Jan.  21. — Detroit  in- 
dustrial plants  generally,  except  those 
exempted,  are  complying  literally  with 
the  Federal  Fuel  Administration's  clos- 
ing regulations.  It  is  estimated  that 
230,000  workers  are  idle  for  four  days, 
involving  loss  in  wages  alone  of  more 
than  $3,250,000. 

"We  are  completely  closed,  although 
we  hive  some  government  orders,"  says 
John  G.  Rummey,  president  of  the 
Detroit  Steel  Products  Company. 

"We  have  received  no  reply  to  our 
request  for  permission  to  operate  and 
were  we  to  receive  an  answer  now  it 
would  be  too  late  to  get  the  men  back 
at  work." 

The  company  employs  about  1 000 
men,  its  government  contract  includes 
large  orders  for  steel  windows  for  the 
new  shipyard  buildings  and  for  build- 
ings added  to  old  plants.  Orders  for 
springs  for  ambulances  and  tinicks  for 
war  use  are  also  in  the  plant. 

"Except  for  the  aeroplane  motor  de- 
partment we  are  all  shut  down,"  says 
Alvan  MacCauley,  president  Packard 
Motor  Company,  which  has  large  gov- 
ernment orders. 

"About  7000  of  our  men  are  idle  and 
approximately  2000  at  work  on  the 
continuation  of  operations  in  the  aero- 
plane motor  department."  This  aero- 
plane work,  Mr.  MacCauley  explained, 
requires  the  use  of  nearly  every  part 
of  the  company's  enormous  plant,  ex- 
cepting the  forge  and  foundry  depart- 
ments. 

"We  have  been  working  on  some  Gov- 
ernment orders,"  says  Ralph  M.  Dyar, 
secretary  of  the  Trussed  Concrete  Steel 
Co.,  whose  plant  is  located  in  Youngs- 
town,  Ohio.  "I  am  not  sure  the  closing 
order  affects  us,  but  I  would  not  care 
to  make  any  statement  on  that  plan." 


Industrial  Works  Stops  and 

Starts  Again 

Bay  City,  Mich.,  Jan.  21. — Upon  re- 
ceipt of  instructions  we  shut  down 
completely  immediately.  We  took  the 
matter  up  with  the  Shipping  Board, 
and  after  a  shutdown  of  24  hours  were 
instructed  to  resume  operations.  How- 
ever, by  this  shutdown  of  one  day,  our 
organization  was  seriously  disrupted  and 
disproportionate  delay  in  building  Gov- 
ernment needs  was  caused.  A  shut- 
down of  one  day  per  week  in  the  future 
would  doubtless  have  a  similar  effect. 
Our  workmen  were  greatly  disappoint- 
ed at  losing  time  just  now. 

(Signed)     Industrial  Works. 


Bay  City,  Mich.,  Jan.  21. — All  plants 
without  special  exemption  are  comply- 
ing with  fuel  shutdown  order.  Plants 
using  power  from  the  Consumers' 
Power  Co.  are  not  exempted  here,  as 
60%  of  that  power  depends  on  coal. 
Those  plants  exempt  are  working  on 
Government  material  orders  or  they 
are  wood-working  plants  using  saw- 
dust or  manufacturing  wood  for  salt- 
as  fuel. 

(Signed)     Michigan  Pipe  Co. 


Electric  Power  Keeps  Whetis 
Turning  at  Niagara  Falls 

Niagara  Falls,  N.  Y.,  Jan.  21.— In- 
quiry among  the  Niagara  Falls  manu- 
facturers shows  that  this  district  is  not 
so  greatly  affected  by  the  fuel  shut- 
down as  is  the  case  where  coal  is  the 
chief  or  only  dependence  for  power. 
Many  industries  report  that  they  have  so 
much  hydro-electric  power  available 
that  they  are  wholly  unaffected  except 
whei'e  coal  has  to  be  used  for  heating. 
It  appears  that  the  fuel  crisis  is  likely 
to  be  used  as  an  argument  for  more 
Niagara  power  in  order  to  make  this 
industrial  center  entirely  independent 
of  coal. 

President  John  Dobbie,  of  the 
Dobbie  Foundry  and  Machine  Co., 
states  that  his  company  is  complying 
with  the  fuel  order,  but  has  not  been 
obliged  to  lay  off  more  than  60%  of 
the  force  and  hopes  to  resume  on 
Wednesday  at  full  capacity.  So  much 
of  the  power  in  this  plant  is  ob- 
tained electrically  that  the  matter  of 
coal  supply  is  a  somewhat  minor  one. 
The  company  is  making  goods  that  are 
needed,  and  so  all  effort  will  be  made 
within  the  spirit  of  the  order  to  keep 
active  as  far  as  possible.  At  the  same 
time  there  is  no  thought  of  evading  the 
order  in  any  way. 

Need  More  Niagara  Power 

D.  E.  Dunlap,  of  the  International 
Acheson-Graphite  Co.,  reports  much  in 
the  same  vein.  The  company's  works 
is  using  so  much  hydro-electric  power 
that  it  is  easy  to  comply  with  the  order 
without  reducing  operations  to  any 
great  extent.  There  was  no  idea  of 
evading  the  order  and  only  such  an 
amount  of  coal  would  be  used  as  was 
necessary  to  keep  the  needed  heat  up. 
The  situation  brought  out  clearly  the 
need  for  more  Niagara  power,  and  it 
was  felt  that  every  effort  should  be 
made  to  obtain  the  needed  legislation. 
If  the  country  had  a  liberal  supply  of 
hydro-electric  power  it  would  be  in  a 
very  independent  condition. 

An  official  of  the  Electro-Bleaching 
Gas  Co.,  makers  of  liquid  chlorine  for 
water  purification,  expressed  che  opin- 
ion that  his  output  is  exempt  from  the 
operation  of  the  fuel  order,  though  this 
does  not  excuse  him  from  cutting  down 
the  use  of  coal  as  much  as  possible.  In 
consequence,  the  use  of  coal  was  I'e- 
stricted  to  the  amount  needed  to  keep 
the  works  from  freezing. 


Some   of   Philadelphia's   War   In- 
dustries P.eopen  on  Orders 
from  Washington 

Philadelphia,  Jan.  21.— Most  of 
Philadelphia's  big  iron  and  steel  indus- 
tries were  deemed  essential  to  war 
work  and  were  kept  in  operation.  Some 
of  those  which  were  not  exempted  on 
the  first  list  were  later  notified  by 
Washington  to  resume  operations.  Out 
of  400,000  men  who  were  made  idle  by 
the  coal-closing  order  Friday,  100,000 
were  returned  to  work. 

Baldwin  Locomotive  Works  remain'id 
in  operation.  An  early  report  failed 
to  show  the  name  of  the  big  locomotive 
plant  on  the  exemption  list.  This  led 
to  inquiry  on  the  part  of  the  State 
Fuel  Administrator,  who  discovered 
that  Washington  had  notified  Baldwins 
of  their  exemption  but  had  failed  to 
announce  the  fact  publicly. 

The  J.  G.  Brill  Co.  and  the  Link-Belt 
Co.  were  both  omitted  from  the  exempt- 
ed list.  Charles  Biddle,  of  the  Brill 
plant,  pointed  out  to  the  State  Fuel 
Administrator  that  the  company  was 
working  for  the  Ordnance  Department 
as  well  as  the  Navy  Department.  The 
plant  was  permitted  to  remain  in  oper- 
ation to  work  on  the  Ordnance  De- 
partment contract   only. 

The  American  Bridge  Co.,  which  was 
ordered  to  close  its  Philadelphia  plant, 
asked  permission  to  start  fires  under 
the  boilers  Tuesday  in  order  to  have 
the  plant  ready  for  operation  Wednes- 
day. Permission  was  refused.  The 
plant  will  therefore  be  shut  down  six 
days  instead  of  fi^'e. 

The  Hess-Bright  Manufacturing  Co. 
resumed  operations  today,  after  a  three 
days'  shutdown.  They  promptly  ob- 
served the  closing  order,  but  were  noti- 
fied by  Washington  to  reopen.  Eighty 
per  cent,  of  their  output  is  going  to 
the  Government. 


Ball  Engine  Co.  Saves  Twenty  per 

Cent,  of  Fuel  at  Sacrifice  of 

One  Hundred  per  Cent. 

Production 

Erie,  Pa.,  Jan.  21.— The  Ball  Engine 
Company  has  just  finished  a  large  con- 
tract for  engines  for  the  Government, 
and  has  ;'0  Government  work  in  t'.ie 
shop  at  present.  The  plant  is  shut 
down  completely,  in  compliance  with 
the  Government  order. 

As  five  or  six  large  plants  in  Erie 
have  received  exemptions  from  the 
order  and  are  allowed  to  keep  running 
and  every  one  of  them  is  advertising 
for  men,  some  of  the  factories  which 
have  been  compelled  to  close  complain 
that  they  have  already  lost  a  consid- 
erable number  of  men. 

The  total  saving  of  fuel  that  was  ef- 
fected by  the  shutdown  of  the  plant  was 
only  about  20%.  Normally  the  heating 
is  done  by  means  of  exhaust  steam,  and 
when  steam  must  be  kept  up  to  pre- 
vent the  sprinkler  system  from  burst- 
ing, the  fuel  saving  is  only  20%.  The 
production  loss  which  enables  this  sav- 
ing is,  of  course,  100%. 

(Signed)     Ball   Engine  Co. 
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f«r   Proposals    Advertised    See    Pac«* 
59   to   (>1    Inclusive 


WATER-WORKS 


Bids  See  Eng. 

(^lose  News-Kecord 

Jan.   26.  Elizabeth,    N.    J -Ian.    17 

Jan.   28.   Columbus,   O Jan.    17 

Jan.   28.   Red  Fork.  Okla Jan.   24 

Jan.    31.   Peoria.    Ill Jan.   17 

Feb.      5.  Jersey   City.    N.   J ..Dec.   27 

Feb.     7.   San  Rafael.  Cal Jan.   24 

Feb.  10.  Janesville.    Wi.s Jan.   24 

Feb.  1.3.   Pine    City,    Minn Jan.   24 

Feb.  14.   Wilton.  X.  D Jan.   24 

Feb.  19.  Hartford.    Wis Jan.  24 


SEWERS 


Jan.   31.  Marcus,  la Jan.  24 

Feb.      1.   Toledo,    O Dec.  13 

Feb.     5.   Phillipsburg,  N.  J Jan.  3 

Adv.  Jan.   3,   10,   17  and   24. 

Feb.     5.   Texarkana,   Tex Jan.  17 

Feb.     6.  Twin   Falls,    Idaho    Jan.  10 

Feb.  14.  Wilton,   N.    D Jan.  24 


BRIDGES 


Jan.   28.  McCook.    Neb Jan.     3 

Jan.   30.  Dundee,    111 Jan.   17 

Jan.   31.  Dyersville.    la Jan.   17 

Jan.   31.  Romney,    W.    Va Jan.   10 

Jan.   31.  Dubuque,    la Jan.   24 

Adv.   Jan.   24. 

Feb.     4,  Marshalltown,    la Jan.   24 

Feb.  19.  Princeton.   Minn Jan.   24 


STREETS  AND  ROADS 


California    Jan.  17 

Huntington.  W.   Ya Jan.    24 

Key  West.  Fla Jan.   1  0 

Tacoma,    Wa-h Jan.   24 

Cincinnati,    O Jan.   17 

Sacramento,  Cal Jan.   24 

Greenfield,     Inrt Jan.   24 

San    Bernardino,    Cal Jan.   24 

Stockton,    Cal Jan.   24 

Tallahassee,  Fla Jan.   17 

Indiana    Jan.   17 

Visalia,    Cal Jan.   24 

Ft.   Pierce,  Fla Jan.   24 

Bradentown,    Fla Jan.   24 

Evening  Shade,  Ark Jan.   17 


Bids 
Close 


See  Eng. 
News-Record 


Jan. 

28. 

Jan. 

28. 

Jan. 

31. 

Jan. 

31. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

5. 

Feb. 

5. 

Feb. 

5. 

Feb. 

5. 

Feb. 

5. 

Feb. 

11. 

Feb. 

14. 

M)r.  2  3.   Santa    Domingo,    West    In- 
dies  Jan.   24 

Adv.  Jan.  24. 


EXCAVATION   AND  DREDGING 


Jan.   29.  Walker,    Minn. Jan.   10 

Jan.   29.  Sibley,  la Jan.   17 

Feb.     2.  Brainerd.    Minn Jan.   24 

Feb.     5.  Albany,  N.   V Jan.   17 

Adv.    Jan.    17    and    24. 

Feb.     5.  Piggott,   Ark Jan.    24 

Feb.     5.  Yankton,    S.    D Ian.   24 

Feb.     9.  Elbow    Lake.    Minn Jan.   24 

Mar.    1.  Newcastle.    Wyo Jan.  24 


Jan. 

28. 

Jan. 

29. 

Jan. 

31. 

Feb. 

1. 

Feb. 

5. 

Feb. 

5. 

Feb. 

11. 

Feb. 

11. 

Feb. 

13. 

Feb. 

15 

Feb. 

15. 

Mar. 

1 

Mar 

8 

Apr. 

1. 

BUILDINGS 


Prairie  Yiew,  Tex Jan.  24 

Fresno,   Cal Jan.  17 

Albany,    N.   Y Jan.  17 

Adv.    Jan.    17    and    24. 

Painesville,    O Jan.  24 

Nevada  City,  Cal Tan.  24 

Hightstown,  N.  J Jan.  24 

Columbus,    O Jan.  17 

Columbus,.    Neb Jan.  24 

Des  Moines,   la Jan.  24 

Duluth.     Minn Dec.  27 

North   Elba,    N.    Y Jan.  24 

Wassau,    Wis Jan.  1 7 

Rice   Lake,   Wis Jan.  17 

Springfield,   Mass Jan.  17 


FEDERAL    GOVERNMENT   WORK 


Rope.  Concrete  Mixers  and 
Portable  Saws  —  Wash., 
D.    C Jan.   24 

Boiler   :  hop — Wash.,    D.    C.Jan.   24 

Plumbing  Fixtures — Phila- 
delphia,   Pa Jan.   24 

Post    Office — Sunbury,    Pa. .  Dec.      6 

Marine    Railways — Bo-ston, 

Mass Jan.    10 

Marine  Railway — Charles- 
ton,   S.    C Jan.   10 

Gates — Louisville,  Ky Jan.   10 

Adv.   Jt-.i.    10,   17   and   24. 

Wharf — Ft.   Adam.s,  R.   I.    .Jan.   10 
Adv.   Jan.    10,   17   and   24. 

Dredging  —   New   Orleans, 

La Jan.   10 

Ad\'.   Jan.    10.    17   and   24. 

Railroad  Track  Scales,  etc. 
— Panama    Jan.   24 

Dredging — Norfolk,    Ya.     .  .Jan.   24 

Excavators — Denver.    Colo. Dec.   27 

Post    Office    —    Pittsburgh, 

Pa Jan.   10 


Bids 

Close 


See  Eng. 
News-Record 


Jan. 

2fi. 

Jan. 

28. 

Jan. 

28. 

Jan. 

28. 

Jan. 

28. 

.fan. 

28. 

.fan. 

28 

Jan. 

31 

Feb. 

1. 

Feb. 

2. 

Feb. 

4. 

Feb. 

5 

Feb. 

6 

Feb.  9.  Wicket  Irons,  etc. — Louis- 
ville,  Ky Jan.   24 

Adv.    Jan.    24. 

Feb.  11.   Dredging — New  York,  N.  Y.Jan.   17 
Adv.  Jan.  17  and  24. 

Feb.  11.  Piping  System  —  Philadel- 
phia,   Pa Jan.   24 

Feb.  11.  Electrically  Driven  Cap- 
stans^— Washington,    D.  C.Jan.   21 

Feb.  11.   Power  Plant  Improvements 

• — Brooklyn,    N.    Y Jan.   24 

Feb.  15.   Dredging — Seattle,  Wash.    .Jan.   21 

Feb,  25.  Gymnasium  and  Store 
House  —  Pearl  Harbor, 
Hawaii      Jan.   24 


MISCELLANEOUS 

Jan.   29.   Waterway  Improvements — 

West    Palm   Beach.    Fla.  .Jan.   10 

Jan.   29.  Street     Lighting    System — 

New  York,    N.   Y Jan.   17 

Jan.  29.  Deepening  Channel  — -Al- 
bany,   N.    Y Jan.   24 

Feb.  11.  Harbor  Improvement — Mo- 
bile, Ala Dec.   27 


Where  name  of  official  is  not  givcTi, 
inquiries  should  be  addressed  to  CIt.v 
Clerk.  County  Clerk  or  correspondinnr 
official. 


WATER-WORKS 

Proposed    Work- 


Mass.,  Westfield — Town  plans  to  build 
storage  reservoir  on  Granville  water  shed. 
A.    Hyde,   city   engr. 

N.  .1.,  Matawan — Boro.  plans  to  in.stall 
electric  pumping  machinery  at  water-works 
plant. 

N.  J.,'  Netcong— City  plans  to  build  new 
pumping  station  for  water  system. 

Pa.,  Glassport — -City  having  plans  pre- 
pared by  L.  Hudson,  engr..  House  Bldg., 
Pittsburgh,   for  water  system. 

Ga.,  Dublin — City  voted  $15,000  bonds  for 
water  and  sewer  mains.  M.  J.  Gutyon,  supt. 
Noted    Nov.    22. 

Ga.,  Savannah — City  plans  to  purchase 
electric  pump  for  water  department.     About 

$7500. 

III.,  Galesburg: — City  election  soon  to  vote 
on  bonds  to  improve  water  system,  involv- 
ing sinking  deep  well  and  purchasing  pump- 
ing apparatus.     F.   M.   Connolly,   city   engr. 

Wis.,  Menomonie — City  plans  to  improve 
water  svstem  by  building  filtration  plant. 
About    $50,000.      P.    Huntington,    city    engr. 

Wis.,  South  >Iilv.aukee — City  having 
plans  prepared  by  Caldwell  Eng.  Co..  engrs  . 
Jacksonville,  building  additional  pumping 
engine  for  water  system. 

la..  Ft.  Dodge — Citv  plans  to  install  fil- 
tration plant.     C.  H.  Reynolds,  city  engr. 

la.,  >Iarshalltown  —  City  soon  receives 
bids  for  3  new  boilers  for  pumping  station 
W.   H.   Steiner,   city   engr 
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Technical  Details 
From  France 

THE  story  of  organizing  highway  work  for  the  Amer- 
ican forces  in  France — the  first  description  by  a 
technical  correspondent  of  any  of  the  work  of  our  engi- 
neer corps  abroad — is  found  on  page  198.  Many  others 
are  to  appear;  and  while  the  subject  of  the  present  one 
is  not  such  as  to  involve  many  technical  details,  it  is 
in  point  to  say  that  in  none  of  Mr.  Tomlin's  articles 
can  be  put  all  of  the  detailed  information  that  would 
be  desirable  at  another  time.  For  example,  the  amount 
of  traffic  to  be  carried  by  a  highway  system,  or  the  num- 
ber of  routes  developed  to  serve  a  certain  number  of 
units  would,  in  the  opinion  of  the  authorities,  indicate 
the  concentration  of  troops  possible  at  a  given  point,  or 
the  size  of  a  sector  over  which  an  assault  could  be  or- 
ganized. Bearing  this  in  mind,  it  will  be  easy  to  ap- 
preciate, in  future  articles  on  engineering  activities  be- 
hind the  front,  why  certain  questions  that  inevitably 
come  to  mind  must  remain,  for  the  present,  unanswered. 

Give  Us  the 
Locomotives ! 

IN  a  remarkable  interview  on  Jan.  21  with  editors  of 
McGraw-Hill  engineering  publications,  Dr.  Garfield 
completely  demonstrated  the  necessity  for  the  partial 
suspen-ion  of  industry  that  is  taking  place,  and  cleared 
his  skirts  and  those  of  the  Administration  of  all 
suspicion  of  having  acted  without  full  knowledge  or  of 
having  taken  the  drastic  course  pursued  before  exhaust- 
ing all  other  possibilities.  But  with  the  same  words, 
Dr.  Garfield  established  beyond  a  doubt  the  short- 
sightedness of  the  Administration  after  the  war  was 
actually  upon  us  in  tacitly  permitting  the  Interstate 
Commerce  Commission  to  block  the  rate  increase  which 
would  have  enabled  the  railroads  to  secure  needed  money 
for  motive  power.  For  it  is  engines  that  we  lacked,  and 
still  lack ;  and  nothing  has  been  done,  even  yet,  so  far  as 
can  be  seen,  to  supply  the  deficiency.  Dr.  Garfield's  fig- 
ures show  that  hundreds  of  engines  which  should  have 
been  scrapped  before  the  war  are  blocking  the  shops  of 
the  Eastern  railroads  while  miles  of  empty  cars  stand 
idle  on  the  lines  for  lack  of  motive  power.  Yet  even 
as  late  as  last  October  not  one  step  had  been  taken  to 
help  matters,  though  there  were  men  in  Washington  in  a 
position  to  advise  the  President  who  could  have  foretold 
our  present  predicament  with  one  eye  shut.  In  that 
7nonth  one  solitary  locomotive  ivas  ordered  foi  all  the 
hundreds  of  thousands  of  miles  of  railivaiis  in  this 
country!  Today,  according  to  Dr.  Garfield's  figures,  we 
stand  5000  to  10,000  locomotives  short  of  essential  needs 


of  our  home  railroads,  and  while  our  government  is 
sending  thousands  of  locomotives  abroad  there  is  no 
indication  that  it  has  taken  steps  to  increase  the  suppl> 
at  home  by  one  engine.  Is  the  public  to  be  blamed  fov 
doubting  the  efficiency  of  an  administration  which  per- 
mits such  oversights  as  this  and  as  were  revealed  before 
the  senate  committee  on  military  affairs?  Is  it  not  proper 
that  the  people  should  know  forthwith  what  Director- 
General  McAdoo  is  doing  to  meet  this  situation? 

Engineers  Best 
Qualified  to  Judge 

MORE  disputed  valuation  questions  than  can  be  cited 
here  are  discussed  in  a  decision  of  the  Pennsyl- 
vania Superior  Court,  extracts  from  which  appear  on 
page  216  of  this  issue.  The  decision  is  notable  both 
for  the  court's  liberality  in  the  matter  of  the  so-called  in- 
tangibles, and  for  the  clear  exposition  of  the  reasons 
therefor.  One  of  the  interesting  phases  is  the  attitude 
on  interest  during  construction.  For  reasons  not  set 
forth  in  the  decision,  the  Pennsylvania  Public  Service 
Commission  had  cut  down  the  estimated  construc- 
tion period  agreed  upon  by  the  opposing  engineers.  The 
court,  however,  concluded  that  the  engineers  could  com- 
pute the  time  allowance  better  than  lawj'ers  could  di- 
vine it.  To  lawyer-commissioners  this  may  seem  a  vio- 
lation of  vested  rights;  to  engineers  it  is  encouraging. 

Road  Construction  Placed 
in  a  New  Light 

NOW  that  Washington  is  committed  to  an  intelli- 
gent road  construction  program,  it  is  calming  and 
heartening  to  realize  that  Canada  has  come  to  the  identi- 
cal conclusion  after  three  years  and  more  of  war.  Eng- 
land likewise  has  decided  that  the  highway  network  is 
as  essential  a  part  of  her  war-making  resources  as  many 
an  item  over  which  her  successive  ministries  have  split 
and  fallen.  To  engineers  who  have  been  engaged  in  this 
work,  as  well  as  to  the  more  numerous  groups  wno  have 
been  urging  extensive  programs  for  reasons  that  are  not 
.so  logical,  this  almost  universal  change  in  viewpoint 
comes  as  a  complete  and  welcomed  justification  for  their 
long  continued  advocacy.  The  formation  last  week  of 
the  Highways  Industries  Association  seems  to  indicate, 
furthermore,  that  the  business  of  manufacturing  ma- 
terials and  machines  for  road  construction  may  be  put  on 
a  different  and  broader  basis,  and  that  an  understand- 
ing has  been  reached  through  which  much  of  the  un- 
happy propaganda  and  counter  propaganda  that  h?- 
prejudiced  many  people  may  disappear  to  the  benefit  o 
all  concerned 
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Why  Not  Fireproof  Base  Hospitals? 

WHEN  the  cantonments  were  undertaken,  such 
speed  was  necessary  and  low  cost  so  desirable,  in 
view  of  the  total  prospective  expenditures,  that  wood 
was  chosen  as  the  construction  material  with  but  little 
debate.  Now  fireproof  and  semi-fireproof  types  are 
being  adopted  for  warehouses  and  piersheds,  but 
inflammable  construction  is  being-  used  for  the  new 
cantonments  and  base  hospitals.  Whatever  arguments 
may  apply  on  cantonments,  we  think  it  a  grave  error  to 
build  base  hospitals  of  fire-trap  construction,  particu- 
larly when  a  semi-fireproof  type  can  be  built  as  rapidly 
as  wood  and  at  an  increased  cost  of  only  10  or  15%. 

At  cantonments  there  are  a  great  many  men  available 
for  fire  fighting  and  for  fire-patrol  duty.  Moreover,  they 
are  able  bodied.  The  hospitals  are  to  be  filled  with  men 
largely  unable  to  help  themselves.  Medical  and  nursing 
staffs  are  hardly  large  enough  to  remove  many  patients 
in  the  time  likely  to  be  necessary  with  the  inflammable 
cantonment  type  of  building.  Further,  the  fire  hazard 
in  hospitals  where  buildings  are  connected  by  wooden 
runways   (for  the  transfer  of  patients)   is  inexcusable. 

Adequate  provision  against  fire  is  being  made  for 
warehouses  and  piersheds;  why  not  an  additional  ex- 
penditure of  10  or  15%  to  protect  our  men?  If  stucco 
and  hollow  tile,  brick  and  concrete  are  required  for  the 
safety  of  goods,  why  not  for  that  of  human  beings? 

The  cantonment  division  has  shown  itself  open- 
minded  in  the  selection  of  semi-fireproof  and  fireproof 
types  for  certain  purposes.  With  concentration  on  this 
problem  and  a  free  hand,  we  are  sure  it  will  elect  to 
use  a  better  construction  for  hospitals  than  is  now 
planned.  The  all-timber  type  for  hospitals  is  an  in- 
justice to  those  who  have  once  risked  their  lives  and  are 
sent  home  to  recover.  It  is  exposing  them  to  mortal 
danger  a  second  time. 


More  Attention  in  Education  to  Appraisement 
of  Value  and  Costs 

NATIONAL  credit  is  the  result  and  not  the  cause 
of  intelligent  industrial  production;  the  engineer, 
not  the  banker,  is  the  real  power  behind  the  throne." 
That  startling  sentence  expresses  the  fundamental  on 
which  Dr.  Mann  builds  his  argument  (208)  re- 
garding the  effect  of  war  on  engineering  education.  His 
paper  divides  into  two  parts:  first,  an  interpretation  of 
present  economic  conditions;  second,  the  changes  in 
engineering  education  necessary  to  meet  these  condi- 
tions. The  proposals  are  in  the  direction  of  the  "co- 
operative system"  of  instruction. 

As  always  with  broad  interpretations,  particularly 
when  unconventional,  there  will  be  disagreement  with 
Dr.  Mann's  views  on  the  significance  of  present  condi- 
tions. Developments  at  Washington  tend  to  support 
his  views.  It  is  the  gathering  place  of  those  "who  can 
do"  in  contradistinction  to  those  "who  have."  As  in- 
dicated in  another  discussion  on  this  page,  the  depart- 
ments have  production  and  labor  divisions  which  are 
fast  taking  over  the  management  of  their  contractor's 
enterprises,  while  the  War  Credits  Board  is  providing 
for  financial  needs.  When  plant  owners  become  operat- 
ing superintendents  for  the  government,  the  engineer, 
not  the  banker,  is  the  pivotal  factor.     What  of  this  new 


order  will  remain  permanent,  time  only  can  tell.  When 
peace  comes  the  cause  of  the  present  conditions — tre- 
mendous government  contracts — will  have  disappeared. 
Nevertheless,  the  engineer's  position  will  have  been 
strengthened  by  the  dominant  place  he  will  have  held 
during  the  interval. 

Even  those,  therefore,  who  may  disagree  with  Dr. 
Mann's  economic  interpretation  must  grant  the  validity 
of  his  plea  for  closer  cooperation  between  the  schools 
and  industry  and  for  "more  attention  to  the  appraise- 
ment of  values  and  costs."  The  country,  no  less  than 
the  profession,  will  be  the  gainer. 


Create  a  Competent  Commission  for 
Federal  Water- Power  Control 

THE  administration  Water  Power  Bill,  now  before 
the  House  of  Representatives,  is  undoubtedly  an 
attempt  in  good  faith  to  end  the  long  deadlock  •  over 
water-power  legislation  and  pass  a  bill  which  will  en- 
courage private  capital  to  undertake  the  development  of 
water  power  on  rivers  and  lands  which  are  under  Fed- 
eral control. 

The  bill  provides  for  complete  government  control  and 
regulation  of  each  water-power  project  from  its  incep- 
tion. The  issue  of  securities,  accounting,  character  of 
plant  to  be  installed,  service  to  be  rendered  and  rates 
to  be  changed,  all  are  subject  to  control  by  a  Federal 
commission  plus  such  control  as  state  public  service 
commissions  may  exercise.  When  a  licensee's  property 
is  valued  for  rate-making  purposes,  nothing  is  to  be 
allowed  for  good  will  or  going  value  or  for  the  increase 
in  value  of  lands  or  water  rights  after  their  purchase. 
Under  these  conditions,  everything  depends  on  the 
manner  in  which  the  government  regulation  is  exercised. 
Given  fair  and  intelligent  administration,  a  water-power 
company  might  be  secure;  but  it  will  have  to  run  the 
risk  that  the  control  exercised  by  the  commission  will 
be  at  various  times  more  or  less  arbitrary  and  that  some 
administration  may  come  into  power  which  will  be  more 
inclined  to  seek  popularity  by  lowering  rates  to  con- 
sumers than  to  administer  even-handed  justice. 

The  most  beneficial  amendment  which  could  be  made 
to  the  bill  would  be  to  create  a  permanent  commission 
to  have  charge  of  water-power  development  in  place  of 
a  commission  made  up  of  the  Secretaries  of  War,  Agri- 
culture and  the  Interior  Department,  as  now  provided. 
These  Cabinet  officers  have  already  more  duties  devolv- 
ing upon  them  than  they  can  properly  perform.  They 
cannot  possibly  give  more  than  perfunctory  attention  to 
water-power  development,  which  is  a  task  in  itself  so 
large  that  it  should  command  the  entire  time  of  three 
of  the  ablest  men  thnt  can  be  found. 

Further  than  this,  with  a  water-power  commission 
made  up  of  the  three  Secretaries  named,  the  member- 
ship of  the  commission  will  be  liable  to  entire  change 
every  time  a  change  in  administration  occurs,  to  say 
nothing  of  changes  which  will  occur  in  the  Cabinet 
officers  named  during  a  Presidental  term.  These  changes 
may  and  probably  will  mean  that  radical  changes  in  the 
policy  and  practice  of  the  commision  will  be  likely  to 
occur  every  four  >ears.  If  nothing  worse  occurs,  ther" 
is  every  probability  that  the  commission's  work  would 
be  subject  to  serious  delay  at  such  times  of  change.  It  is 
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easy  to  forsee,  for  example,  a  water-power  company 
held  up  in  important  work,  perhaps  past  a  season  when 
the  stage  of  water  is  such  that  the  work  could  be  done 
at  all,  because  a  new  administration  had  not  informed 
itself  sufficiently  to  act. 

At  present  Congressional  investigating  committees 
are  revealing  to  the  public  how  lamentably  inefficient 
has  been  the  conduct  of  the  public's  business  directly 
under  the  authority  of  Cabinet  officers  in  some  of  the 
most  important  matters  relating  to  the  war.  It  is  surely 
a  favorable  time,  therefore,  to  urge  upon  Congress  that 
Federal  control  of  water  power  be  placed  in  the  hands 
of  men  who  will  measure  up  to  the  size  of  the  job. 

It  should  be  possible  to  amend  the  bill  to  provide  for 
a  commission  of  three  appointees  with  a  six-year  term 
of  office,  the  term  of  one  member  expiring  every  two 
years.  That  would  make  any  changes  in  policy  due  to 
changes  in  the  personnel  of  the  commission  gradual, 
instead  of  revolutionary,  and  would  provide  two  com- 
missioners to  carry  on  the  business  without  interruption 
while  a  new  appointee  was  learning  his  duties. 

If  in  addition  Congress  should  provide  that  at  least 
one  of  the  members  of  the  commission  should  be  an 
engineer  familiar  with  the  art  of  power  development, 
there  would  be  a  far  better  prospect  that  capital  would 
be  encouraged  to  undertake  on  a  large  scale  the  devel- 
opment of  projects  under  the  law.  There  would  be  a 
far  better  prospect,  too,  that  the  public  interest  would 
be  adequately  protected.  Three  broad,  far-seeing  men 
provided  with  the  authority  given  in  this  bill  might 
accomplish  a  vast  deal  in  the  development  of  the  nation's 
water-power  resources,  where  the  same  authority  in  the 
hands  of  three  ex-officio  Cabinet  officers  would  accom- 
plish very  little. 


What  About  the  Small  Railroads? 

Is  THE  Administration  to  do  nothing  with  the  short 
railroads?  When  the  President  announced,  Dec.  26, 
that  the  Government  would  as  a  war  measure  take  over 
the  railroads,  there  was  no  suggestion  that  he  did  not 
mean  all  of  them.  And  the  notices  served  on  the  vari- 
ous managers  seemed  indication  enough  that  all  were 
to  be  included.  Yet  it  now  appears  from  Director  Gen- 
eral McAdoo's  recent  remarks  to  the  Senate  committee 
that  some  of  the  small  lines,  deemed  non-essential  to  war 
work,  are  left  to  their  own  resources;  that  the  notices 
actually  served  on  them  were  departmental  errors. 

Is  this  fair  to  the  short  lines?  Excluded  from  the 
general  scheme,  they  can  hope  for  little  consideration 
from  the  Administration.  The  Government  has  under- 
taken to  operate  the  railroads  to  meet  the  war's  needs, 
and  by  Government  decree  these  short  lines  have  noth- 
ing to  do  with  the  war's  needs.  Many  of  the  short  lines 
have  always  been  much  at  the  mercy  of  the  trunk  lines 
which  afforded  their  only  connection  with  the  rest  of  the 
world;  but  they  usually  had  something  in  the  way  of  ad- 
ditional business  to  offer  the  ta^unk  lines  as  an  argument 
tor  traffic  arrangements.  Now  the  Government  is  not 
seeking  additional  business;  it  is  concentrating  on  war 
needs,  and  the  small  roads  may  well  be  apprehensive  at 
being  left  out  of  the  scheme. 

So,  too,  if  the  Administration  is  to  pick  and  choose 
which  railroads  it  shall  operate,  may  it  not  with  equal 
reason  choose  between  the  different  lines  of  a  single  rail- 


road system?  The  trunk  line  as  the  public  knows  it  is 
usually  made  up  of  many  corporate  units  built  around 
the  main  unit.  Some  of  these  are  ov.-ned  outright  by 
the  main  unit,  some  are  under  lease,  some  are  held  by 
rather  loose  agreements.  The  Division  of  Valuation 
of  the  Interstate  Commerce  Commission  is  well  aware 
that  it  is  not  always  easy  to  determine  whether  for  valu- 
ation purposes  a  line  is  or  is  not  part  of  the  main  sys- 
tem. Does  the  Director  General  of  Railroads  intend 
to  treat  the  large  railroads  as  a  whole,  or  will  he  con- 
clude that  loosely  owned  branch  lines  that  are  not  needed 
for  war  purpo.ses  can  be  left  to  shift  for  themselves? 

And  what  after  the  war?  The  ov/ners  of  the  large 
roads  have  asked  the  Administration  when  their  prop- 
erty will  be  returned  to  them.  It  is  common  opinion 
that  it  never  will  be.  If  so,  public  sentiment  will  hardly 
enthuse  over  the  absorption  after  the  war  of  odds  and 
ends  deemed  unnecessary  during  the  war.  But  surely 
the  Government  will  not  take  all  of  the  best  and  stop 
there.  If  the  principle  of  government  ownership  is  ul- 
timately adopted  it  should  be  applied  impartially  to  all 
railroads.  And  to  reassure  the  public  on  this  point,  as 
well  as  to  save  the  owners  of  the  small  roads  from 
immediate  loss,  the  Director  General  should  assume  re- 
sponsibility now  for  all  of  the  railroads. 


Government  Operation  of  Industries 

IN  THE  earliest  war  contracts,  manufacturers  and 
builders  were  more  or  less  independent  agents.  To- 
day the  inefficient  ones  are  being  reduced  to  the  role  of 
government  superintendents.  The  movement  is  signifi- 
cant. Industry,  as  well  as  the  railroads,  is  coming 
under  complete  government  control.  For  the  time  it 
is  not  clear  whether  efficient  contractors — and  the  word 
contractor  is  here  taken  in  a  general  sense — will  main- 
tain their  independence.  The  really  efficient  companies, 
though,  are  so  few  that  the  sweeping  statement  is  war- 
ranted. 

The  first  result  of  federal  control  will  be  a  new  sys- 
tem of  letting  contracts.  If  the  government  assumes  all 
risks,  it  will  pay  only  a  management  and  a  plant  rental 
fee.  Private  profits  will  cease.  The  public,  which  takes 
the  risks,  will  take  the  profits. 

The  argument  will  here  be  applied  to  the  "cost  plus 
profit"  form  of  contract,  though  it  holds  equally  well  for 
the  "fixed-sum"  type. 

In  "cost-plus"  contracts,  the  government  necessarily 
has  taken  the  price  risks  as  to  materials  and  labor. 
Now  the  assumption  of  responsibility  is  more  complete. 
Originally  the  government  merely  paid  the  bills. 
Months  ago  it  began  insuring  the  procurement  of  ma- 
terials. Now  it  is  beginning  to  assumvi  responsibility 
for  labor  supply.  In  other  words,  it  is  taking  all  labor 
and  materials  risks. 

It  is  also  attacking  management  problems.  Progress 
charts  nre  discovering  delayed  production,  and  produc- 
tion specialists  are  being  sent  to  cure  the  ills  disclosed. 
Labor,  as  well  as  materials  and  equipment  problems  and 
inefficiency,  comes  within  their  pui-view.  The  govern- 
ment is  thus  assuming  the  management  risk. 

Finally,  if  a  contractor  is  in  difficulty  financially,  if 
the  banks  will  not  carry  him  longer,  the  government  ex- 
tends the  necessary  credit.  It  is  taking  the  financial 
risk. 
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American  Road-Building  Work  in  French 

War  Zone  Organized 

Inspection  of  British  and  French  Systems  by  United  States  Highway  Engineer  Officers  Aids  in 
Development  of  Methods — Waterbound  Macadam  the  Main  Reliance 

By  ROBERT  K.  TOMLIN,  Jr. 

Formerly  Managing    Editor,    and    now    War    Correspondent 
in  France,  of  "Engineering  News-Record" 


AMERICAN  road  construction  and  maintenance 
work  in  that  part  of  France  assigned  to  United 
States  troops  has  been  definitely  organized,  and  I 
was  given  an  opportunity  at  the  office  of  the  Director 
General  of  Transportation,  American  Expeditionary 
Force,  of  learning  some  of  the  general  features  of  how 
the  immense  task  of  maintaining  our  highway  lines  of 
communication  will  be  handled.  As  yet  no  large-scale 
field  operations  have  been  undertaken  by  our  road-build- 
ing forces,  but  the  nucleus  of  American  engineer  of- 
ficers, who  were  sent  to  France  some  time  ago,  and  who 
will  become  the  administrative  heads  in  charge  of  the 
several  subdivisions  of  the  great  project,  have  been 
spending  their  time  in  inspections  of  the  British  and 
French  lines  of  communication,  in  conferences  with  the 
officers  in  charge  of  these  operations  for  our  Allies,  and 
in  formulating  plans  for  our  own  work.  As  a  result  of 
this  cooperation  our  road  engineers  have  been  able  to 
utilize  to  great  advantage  the  experiences  of  the  French 
and  British  and  to  blend  these  with  the  best  American 
practice  in  mapping  out  the  work  to  which  they  have 
been  assigned. 

The  Manager  of  Roads 

All  road-building  and  maintenance  work  in  the  Ameri- 
can territory  has  been  placed  under  the  gensral  control 
of  the  Director  General  of  Transportation,  who  has 
delegated  the  responsibility  for  all  highway  operations 
to  a  Manager  of  Roads,  with  an  organization  of  his 
own.  The  Manager  of  Roads  is  well  known  profession- 
ally, a  member  of  both  the  American  Society  of  Civil 
Engineers  and  the  British  Institution  of  Civil  Engi- 
neers, and  recently  gave  up  his  consulting  practice  to  be- 
come one  of  the  administrative  heads  of  a  commission 
directing  municipal  subway  construction  operations  in- 
volving the  expenditure  of  many  millions  of  dollars.  It 
is  not  permitted  to  mention  by  name  the  men  who  are 
handling  the  road  work.  The  Manager  of  Roads  will 
concern  himself  principally  with  the  executive  end  of 
the  highway  work,  while  the  actual  field  operations  will 
be  in  the  hands  of  special  road  building  and  quarry  regi- 
ments, such  as  those  in  behalf  of  which  Engineering 
News-Record  conducted  its  recent  recruiting  campaigns. 
The  relations  between  the  staff  of  the  Road  Manager 
and  the  technical  troops  in  the  field  will  be  somewhat 
similar  to  those  which  ordinarily  exist  between  a  State 
Highway  Department  and  a  contractor.  The  Office  of 
Road  Manager,  however,  will  not  only  designate  where 
work  will  be  done,  but  will  also  relieve  the  field  officers 
of  the  routine  involved  in  getting  shipments  of  construc- 
tion plant,  materials  and  supplies  to  specific  places  and 
at  specific  times.    The  Road  Manager's  office  will  be,  in 


effect,  a  sort  of  clearing-house,  a  place  where  the  efforts 
of  the  various  construction  regiments  will  be  coordi- 
nated and  rendered  of  maximum  value.  It  will  serve 
also  as  a  sort  of  priority  board  in  the  distribution  of 
such  materials  as  the  output  of  crushed  stone  from 
quarries. 

Work  Departmentalized 

Under  the  Road  Manager  will  be  various  department 
heads.  The  organization  chart,  which  I  was  permitted 
to  examine,  shows  such  titles  as  Deputy  Manger  of 
Roads,  Road  Engineer,  Assistant  Road  Engineer,  Super- 
intendent of  Supplies,  Superintendent  of  Equipment 
(who  will  be  a  mechanical  engineer) ,  Superintendent  of 
Quarries,  Engineer  of  Bridges,  and,  a  very  significant 
title.  Superintendent  of  Business  Affairs.  There  will 
also  be  a  General  Superintendent  of  Construction  and 
division  engineers  assigned  to  prescribed  areas  occupied 
by  American  troops.  The  organization  scheme  was  de- 
veloped only  after  a  careful  study  of  the  British  and 
French  systems. 

In  making  a  tour  of  the  office  of  the  Road  Manager 
I  saw  many  familiar  faces.  There  were  engineers  from 
State  Highway  Departments,  who  know  construction 
methods  in  detail,  men  who  have  seen  service  in  United 
States  Office  of  Public  Roads  at  Washington,  men  who 
have  formerly  been  consulting  engineers  and  city  en- 
gineers back  in  the  "States";  men  who  had  served  on 
the  faculties  of  our  engineering  colleges ;  bridge  design- 
ers, computers,  and  so  on,  right  down  the  line  to 
draftsmen,  clerks  and  stenographers.  All,  of  course, 
were  in  uniform,  with  the  castle  insignia  on  collar  band 
denoting  the  Corps  of  Engineers.  It  is  no  inexperienced 
corps  of  road  builders  who  form  this  staff  of  the  Man- 
ager of  Roads.  Each  is  a  specialist  in  his  line,  with 
years  of  practical  training  back  of  him,  and  when  I 
left  the  building  I  carried  away  the  irrpression  that  our 
highway  work  is  in  the  hands  of  men  eminently  quali- 
fied for  the  work  to  be  done — men  who  have  given  up 
positions  of  great  responsibility  back  home  to  place  at 
the  disposal  of  the  Government  their  specialized  knowl- 
edge of  engineering  administration  and  of  the  various 
branches  of  road  construction  and  maintenance. 

So  much  for  the  general  scheme  of  organization — and 
it  must  be  stated  in  general  terms  only,  for  these  are 
not  times  when  it  is  desirable  to  be  specific.  The  road 
building  and  quarry  regiments  from  the  States  will 
reach  the  scene  of  action  completely  equipped  with  the 
construction  plant  necessary  to  the  efficient  conduct  of 
their  operations  in  the  field.  Much  of  the  French  work. 
I  learn,  has  been  done  by  hand.  For  example,  a  French 
officer  told  me  yesterday  that  the  bulk  of  the  stone  he 
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used  for  road  maintenance  work  was  quarried  and 
crushed  by  hand.  With  mechanical  crushers  the  Ameri- 
can forces  will  be  able  to  effect  a  great  increase  in  out- 
put of  crushed  stone  from  quarries.  And  on  this  subject 
of  crushers  an  interesting  point  developed.  It  appears 
that  the  prevalent  rock  for  road  building  in  France  is 
a  very  soft  limestone,  so  soft,  in  fact,  that  it  is  apt  to 
clog  a  crusher  of  the  gyratory  type.  For  this  material, 
therefore,  a  jaw-crusher  rather  than  a  gyratory  crusher 
would  seem  to  be  best  adapted. 

British  and  French  Methods 

I  have  said  before  that  the  American  road  engineers 
have  been  making  frequent  trips  back  of  the  British 
and  French  lines.  They  told  me  some  of  the  results 
of  their  observations.  The  waterbound  macadam  road 
is  in  almost  universal  use,  although,  I  believe,  the  Brit- 
ish have  a  small  mileage  of  tarred  surface.  From  what 
I  can  learn  the  caption  "Macadam  Roads  Best  for  War 
Traffic,"  which  appeared  over  the  editorial  in  Engineer- 
ing Neivs-Record  of  Sept.  13,  1917,  and  to  which  excep- 
tion was  taken  in  a  number  of  letters  to  the  editor,  needs 
no  revision.  A  tour  of  the  front,  I  have  haard,  alters 
many  preconceived  opinions  as  to  types  of  road  con- 
struction adapted  to  conditions  of  actual  warfare.  In 
any  event  I  have  not  been  able  to  verify  any  reports  as 
to  the  extensive  use  of  any  of  the  so-called  "permanent" 
types  of  road  surface  by  the  Allied  forces.  It  is  possi- 
ble, I  understand,  that  some  form  of  surface  other  than 
straight  waterbound  macadam  may  be  used  far  back 
from  the  front  line  trenches,  but  macadam  seems  to  be 
the  main  reliance  in  any  territory  where  operations  are 
at  all  active. 

American  highway  engineers  seem  to  be  greatly 
pleased  with  the  properties  of  the  French  limestone  as 
a  material  for  speedy  road  construction.  It  is  very  soft, 
and  compacts  quite  readily  under  a  road  roller,  and  is 
the  chief  reliance  as  a  road-building  material,  although 
it  requires  constant  maintenance.  A  limited  amount  of 
trap-rock  is  available  and  a  French  engineer,  now  re- 
turned from  active  service,  told  me  on  his  section  of 
road  work  he  employed  slag  successfully.  The  roads 
where  the  slag  was  used,  however,  were  near  industrial 
centers  where  supplies  of  this  material  could  be  secured 
without  the  necessity  of  a  long  haul.  One  objection  to 
the  waterbound  macadam  road,  I  find,  is  the  dust  which 
rises  from  it  under  trafl!ic  during  dry  periods  in  sum- 
mer. Some  use  of  oil  as  a  binder  and  dust  palliative 
may  be  tried,  but  I  hear  that  it  is  next  to  impossible  to 
secure  any  quantity  of  bituminous  material  for  road 
work  in  France  today.  In  certain  of  the  towns  near 
the  front  there  are  large  signs  along  the  roadside  cau- 
tioning the  drivers  of  motor  trucks,  or  camions  as  they 
call  them  here,  to  drive  slowly.  Fast  driving,  with  its 
attendant  dust  clouds,  is  apt  to  draw  artillery  fire  on 
the  roads. 

Maintenance  the  Chief  Problem 
The  chief  problems  of  the  American  road-builders 
over  here  will  relate  to  maintenance,  as  the  mileage  of 
existing  French  roads  is  very  great ;  one  estimate  placed 
it  at  1  mile  of  road  to  every  1^  sq.mi.  of  ground  surface. 
Ngw  construction  will  take  the  form  of  widening  roads 
already  built.  While  the  French  national  roads  have 
ample  widths,   some  of  the  secondary   routes   having 


widths  of  18  ft.  must  be  widened  to  about  34  ft.  These 
roads  generally  have  extensive  berms  so  that  the  widen- 
ing operation  merely  entails  the  placing  of  road  metal 
on  both  sides  for  the  extra  width  desired  without  dis- 
turbing the  existing  drainage  ditches  or  interrupting 
traffic.  Where  new  roads  must  be  built  observers  state 
that  the  French  lay  the  bottom  course  of  one-man  stone 
by  hand,  while  it  is  common  in  British  military'  practice 
merely  to  dump  the  stone  for  the  bottom  course  directly 
upon  the  subgrade  without  any  very  refined  attempt  in 
the  placing  of  the  stones.  On  this  base  course,  10  or 
12  in.  in  thickness,  is  spread  a  layer  of  2i-in  stone  and 
on  top  screenings  are  placed  and  rolled.  The  English 
have  used  tarring  to  a  limited  extent,  generally  in  the 
vicinity  of  hospitals. 

Military  roads  of  course  are  subjected  to  unusually 
severe  loadings  and  the  "tank,"  with  its  cleated  cater- 
pillar traction  bands — a  load  of  perhaps  30  tons  on  a 
4-ft.  wheel  base — is  a  disturbing  factor  to  the  officer  in 
charge  of  road-maintenance.  Artillery  loads  of  18  tons 
on  one  axle,  I  am  told,  are  not  unusual.  As  for  the  tank, 
I  undDrstand  that  it  is  kept  off  the  roads  wherever  possi- 
ble; if  it  must  take  to  the  right  of  way  a  road-mainte- 
nance crew  follows  in  its  wake.  The  tank  also  has  given 
the  bridge  builders  something  to  worry  about. 

PlaiMK  Roads  Near  Front 

Where  highways  must  b?  advanced  close  to  the  front 
lines  the  construction  type  takes  the  form  of  plank  road. 
In  this  territory  the  ground  may  be  merely  a  succession 
of  shell  craters,  so  irregular  in  surface  contour  as  to 
preclude  any  of  the  ordinary  types  of  construction  with- 
out elaborate  grading  operations.  In  this  work  plank 
of  a  standard  length  and  cross-sectional  area,  5x9  in. 
by  9  ft.  is  employed.  Three  of  these  plank  are  laid 
parallel  to  the  longitudinal  axis  of  the  road,  like  bridge 
stringers,  and  the  surface  timbers  are  laid  transversely 
on  the  stringers,  to  which  they  are  spiked.  At  each  side 
longitudinal  guard  timbers  are  spiked  and  the  surface 
is  built  with  a  pitch  of  3  in.  toward  one  side  to  shed 
water.  This  plank  construction  generally  is  only  wide 
enough  for  one-way  traffic. 

American  officers  are  enthusiastic  over  the  excellent 
system  of  traffic  regulation  on  military  roads  used  by 
the  English.  At  specified  points  military  "traffic  cops" 
are  stationed  and  are  provided  with  red,  green  and 
white  signals — flags  by  day  and  small  lamps  by  night. 
A  red  signal  brings  traffic  to  a  stop,  green  slows  it  down, 
while  white  means  "all  clear."  When  large  stores  of 
munitions  and  supplies  are  in  transit  the  traffic  is  said 
to  compare  in  density  to  that  on  Fifth  Avenue,  New 
York,  while  the  actual  tonnage,  of  co'.rse,  is  much 
greater. 

It  may  happen  that  a  brigade  of  artillery,  stationed 
in  fields  alongside  the  road,  is  suddenly  called  into  ac- 
tion. The  road  poHce  stop  all  motor-truck  traffic  in- 
stantly, get  the  right-of-way  clear  so  that  the  artilleiy 
may  reach  its  position  without  delay.  Another  feature 
of  the  road  work  is  the  prevalence  of  the  large  sign- 
boards indicating  the  way  to  different  towns. 

At  night,  of  course,  it  is  dangerous  for  vehicles  to 
show  lights,  and  to  aid  the  driver  in  keeping  on  the 
right-of-way  wooden  pickets,  whitewashed,  are  driven 
along  the  outer  edges  of  the  roads  at  about  10-fc.  in- 
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tervals.  I  was  talking  last  night  to  an  American  am- 
bulance driver  who  had  seen  service  in  the  Verdun 
sector,  and  he  told  me  that  it  was  a  favorite  stunt  of 
the  Boche  airmen  to  fly  low  over  the  road  at  night  when 
supplies  were  being  brought  up  and  rake  the  center  line 
with  machine  guns  in  an  effort  to  "get"  the  drivers  of 
the  camions. 

On  the  question  of  plant  for  road  building,  the  Ameri- 
can engineer  officers  with  whom  I  spoke  pointed  out  the 
danger  of  a  steam-roller  near  the  front.  Puffs  of  smoke 
or  exhaust  steam  disclose  the  position  of  work  to  the 
enemy.  Gasoline-driven  machines  are  preferred  on  ac- 
count of  what  I  suppose  a  naval  man  would  call  their 
"low  visibility,"  although  the  steam  outfits  are  useful 
further  back.  The  exhaust  steam  and  smoke  from  a 
road  roller  makes  a  fine  target  for  shells  or  bombs,  and 


much  of  the  road  work  must  be  done  in  the  danger  zone. 
In  regard  to  gasoline  machines,  the  single-cylinder  type 
is  not  regarded  with  favor,  preference  being  given  to 
the  two-cylinder  machine  as  more  dependable.  If  the 
engine  stalls  it  is  generally  a  long  way  back  home. 

Narrow-gage  track  is  a  big  factor  in  the  transporta- 
tion problem  and  I  hope  in  later  reports  to  give  some 
of  the  details  as  to  laying  and  handling  of  these  units. 
Standard-gage  railroad  track,  narrow-gage  industrial 
track,  and  watei'bound  macadam  highway  for  motor-truck 
traffic  form  the  great  triumvirate  of  transportation  used 
in  France  today.  It  is  significant  in  the  scheme  of  or- 
ganization behind  the  fighting  front  that  the  control  of 
all  of  these  aids  to  the  movement  of  supplies,  munitions 
and  men,  is  centralized  in  one  department,  that  of  Di- 
rector General  of  Transportation. 


Concrete  Plant  on  Boston  Dry  Dock  Almost  Automatic 

Heavy  Rock  Excavation  Under  Way  with  Well  Drills  and  Railroad  Shovels— 55-Foot  Rise 
to  Dump  Curtails  Output— Six-Inch  Pump  Handles  Leakage  Under  60-Foot  Head 

By  Edmund  M.  Blake 

Formerly  Engineer,  Holbrook,  Cabot  &  Rollins  Corporation,  New 
Dry  Docli,  Boston,  Mass. 


AN  ELECTRICALLY-OPERATED,  belt-fed  con- 
crete plant  of  100  yd.  an  hour  capacity  in  which 
hands  convey  none  of  the  material  from  the  time 
of  its  receipt  until  it  is  deposited  as  mixed  concrete  in 
the  form  is  in  use  on  the  dry  dock  being  built  for  the 
Commonwealth  of  Massachusetts  at  Boston  by  the  Hol- 
brook, Cabot  &  Rollins  Corporation.  The  plant  is  sup- 
plied even  to  the  cement  by  belt  conveyors,  and  concrete 
is  transported  by  rail  and  placed  through  chutes  by  a 
hoisting  tower  traveling  down  the  center  of  the  dock. 
The  site  of  the  dock  was  dredged  free  of  all  but 
about  60,000  yd.  of  earth  excavation,  which  consisted  of 
clay  and  hardpan,  some  630,000  yd.  of  which  was  taken 
out  and  dumped  at  sea  before  closing  the  cofferdam. 
The  remaining  earth  and  about  90,000  yd.  of  slate  rock 
above  subgrade  are  being  removed  principally  by  two 
large  steam  shovels,  the  drilling  of  the  rock  being  done 
by  well  drills.  The  output  of  the  shovels  is  limited  by 
the  long  switchback  haul  required  to  climb  55  ft.  out 
of  the  hole  to  the  dumping  level.  Although  some  diffi- 
culty was  experienced  with  a  section  of  the  first  closure 
cofferdam,  all  movement  ceased  after  the  break  was 
stopped  with  a  new  section  of  cofferdam  and  a  large 
tonnage  of  riprap,  and  the  14-acre  hole  is  one  of  the 
driest  deep  coffers  ever  pumped.  During  high  tide 
without  rain,  one  6-in.  centrifugal  pump  discharging 
1100  gal.  per  min.  against  a  54-ft.  head  balances  the 
leakage. 

The  dry  dock,  1200  ft.  in  length  over  all  and  150  ft. 
in  width  at  the  top,  was  designed  to  take  1000-ft.  ves- 
sels, and  will  accommodate  the  largest  naval  or  merchant 
ships  afloat.  One  of  the  most  interesting  features  of 
the  design,  which  was  briefly  outlined  on  page  740 
of  the  Engineering  Record  for  Dec.  11,  1915,  is  the  plan 
of  stopping  the  excavation  for  a  great  part  of  the  width 
of  the  dock  walls  as  soon  as  a  good  footing  is  reached, 
which  in  places  is  10  ft.  or  more  above  the  elevation  to 
which  the  floor  of  the  dock  must  be  excavated.     The 


dock  is  provided  with  an  intermediate  sill  by  which  it 
is  possible  to  make  use  of  it  in  two  compartments,  one 
668  ft.  long  and  the  other  520  ft.  long.  The  elevation 
of  the  dock  floor  is  38.25  ft.  below  mean  low  water.  The 
entire  interior  wall  surface  of  the  dock  will  be  finished 
with  cut  granite.  The  pumping  plant  will  consist  of 
three  54-in.  centrifugal  pumps  each  operated  by  an 
1120-hp.,  3-phase,  60-cycle  motor  using  current  at  2300 
volts,  and  capable  together  of  emptying  the  entire  dry- 
dock  in  about  two  hours  with  the  caisson  gate  closed  at 
or  near  low  water.  The  pumps  will  operate  at  240 
r.p.m.,  and  are  specified  to  have  an  average  capacity  of 
80,000  gal.  per  min.  each  of  sea  water,  this  capacity 
varying  with  the  fall  of  the  water  inside  the  dock.  It 
is  understood  that  they  are  to  be  tested  at  100,000  gal. 
per  min.  each. 

Prior  to  the  execution  in  the  fall  of  1915  of  the 
present  construction  contract,  bulkheads  had  been  built 
on  the  South  Boston  flats  by  the  Commonwealth  of 
Massachusetts,  inclosing  the  area  of  the  site  except  at 
its  eastern  end.  The  space  between  these  bulkheads  was 
filled  in  by  hydraulic  dredging  of  some  nearby  channels. 
This  left  the  site  inclosed  on  two  sides  by  filled  areas, 
and  on  the  third  side  by  the  shore.  This  land  is  to  be 
brought  up  to  16  ft.  above  mean  low  water  and  on  it 
are  to  be  erected  eventually  the  various  shop  build- 
ing": necessary  to  the  operation  of  the  dry  dock.  Con- 
siderable settlement,  which  is  now  at  an  end,  took  place 
over  the  filled  areas. 

Of  a  totally  different  type  from  the  cofferdam  for  the 
Forty-sixth  Street  Pier  in  New  York  City,  built  by  the 
same  contracting  firm,  which  surprised  engineers  by  the 
small  amount  of  leakage  developed,  the  area  pumped  for 
the  Boston  Dry  Dock  has  nevertheless  proved  practically 
as  dry,  though  nearly  four  times  as  great  as  that  un- 
watered  for  the  pier.  Although  the  entire  site  of  the 
Boston  Dry  Dock  was  once  in  the  harbor,  it  is  now 
inclosed  on  three  sides  by  extensive  fills  and  on  the 
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fourth  by  a  cofferdam  only  about  500  ft.  long,  the  water 
outside  of  which  is  about  25  ft.  deep;  while  the  coffer- 
dam at  the  Forty-sixth  Street  Pier,  approximately  800 
ft.  in  length,  stood  in  about  30  ft.  of  water.  The  Forty- 
sixth  Street  Pier  cofferdam  was  kept  dry  by  a  10-in.  and 
a  6-in.  pump,  each  running  about  half  the  time,  while 
the  Boston  Dry  Dock  cofferdam  and  fills  are  so  tight  that 
the  leakage  at  high  tide  is  balanced  by  a  single  6-in. 
centrifugal  pump  throwing  a  measured  discharge  of 
about  1100  gal.  per  minute. 

The  pumps  at  the  Boston  Dry  Dock  have  been  set  at 
the  site  of  the  rudder  pit,  which  was  excavated  and  used 
for  a  sump.  Two  6-in.,  one  4-in.,  and  one  3-in.  pump, 
all  electrically  driven,  are  installed  to  provide  against 


good  deal  of  material  was  removed  with  the  750-ft. 
Lidgerwood  cableway  spanning  the  dock.  Some  rock 
and  earth  have  also  been  removed  with  locomotive 
cranes  and  a  stiffleg  derrick  located  just  east  of  the 
apron  at  the  outer  end  of  the  dock. 

The  rock  encountered  was  found  to  be  finely  laminated 
slate,  which  broke  out  in  thin  sheets.  This  made  it 
entirely  unsuitable  for  crushing  to  use  in  concrete  or 
for  plum  stones  in  cyclopean  masonry.  The  formation 
dips  about  50  deg.  to  the  north,  and  its  surface  is  ver\- 
irregular,  rising  from  an  elevation  15  ft.  below  the 
dock  floor  at  a  few  points  to  28  ft.  above  the  floor  in 
other  places.  The  large,  thin  slabs  into  which  much  of 
it  breaks  up  under  blasting  are  easily  crushed  by  the 


CONCRETE  CAR  AND  LOCOMOTIVE  AT  LEFT  ARE  LOADED  BY  CHUTE  IN  WHICH  MAN  IS  STANDING 


contingencies  and  give  extra  capacity  for  handling  the 
water  from  heavy  rains.  Whichever  pump  is  in  steady 
use  is  controlled  by  a  switch  operated  electrically  by  a 
float  in  the  sump  which  is  connected  with  an  auto- 
matic compensating  starter. 

The  earth  over  the  site  of  the  dry  dock  was  excavated 
by  a  large  clamshell  dredge  and  dumped  at  sea  between 
November,  1915,  and  September,  1916,  during  which 
time  629,900  yd.  were  taken  out.  About  550,000  yd.  of 
dredging  remains  to  be  done  in  the  approach  channel 
leading  up  to  the  dry  dock.  Most  of  this  material  will 
be  distributed  as  fill  over  the  areas  between  the  bulk- 
heads on  the  north  and  south  sides  of  the  dock  area. 
Within  the  cofferdam  most  of  the  excavation  has  been 
carried  on  with  two  Marion  steam  shovels,  although  a 


steam-shovel  teeth.  The  heaviest  part  of  the  rock  ex- 
cavation, lying  along  the  south  side  of  the  dock  site, 
has  been  taken  out  so  far  by  a  No.  76  r.odel  shovel, 
while  a  No.  60  model  shovel  is  operating  along  the  op- 
posite side  of  the  dock.  This  work  was  begun  at  the 
east  end  and  carried  west,  but  the  movement  of  these 
shovels  has  been  reversed  at  times  when  the  area  to 
be  excavated  made  this  shift  advisable.  In  general,  the 
rock  is  taken  out  to  subgrade.  Between  85,000  and 
90,000  yd.  of  rock  are  to  be  removed,  of  which  the 
monthly  estimates  showed  about  45,000  yd.  to  have  been 
removed  between  Jan.  18,  1917,  and  Sept.  1.  This  rate 
of  progress,  owing  to  many  delays  during  that  period, 
does  not  approach  the  maximum  rate  of  removal  possible 
under    favorable    conditions.      The    larger    shovel    on 
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several  days  has  excavated  from  800  to  950  yd.  and  could 
improve  greatly  on  this  record  if  material  could  be  re- 
moved from  the  hole  at  a  more  rapid  rate.  From  the 
first  of  September  until  Dec.  25,  however,  30,000  yd.  of 
rock  and  35,000  yd.  of  earth  were  excavated,  leaving 
about  10,000  yd.  of  rock  and  8000  yd.  of  earth  yet  to  be 
taken  from  the  dock  area.  During  the  cold  months 
attention  is  being  concenti-ated  on  the  excavation  for 
the  dock  floor  drainage  conduits,  where  8000  yd.  of  rock 
are  to  be  removed  by  hand.  This  work  is  to  be  com- 
plete early  in  the  spring  so  that  the  conduits  and  dock 
floor  may  be  placed,  making  possible  a  more  conveni- 
ent track  layout  for  the  transportation  of  materials  in 
the  dock. 

The  rock  is  drilled  for  blasting  with  two  to  six  Cy- 
clone well  drills  which  put  6-in.  holes  down  to  subgrade. 
Low-freezing  40  per  cent.  Rendite  is  used,  and  it  is 
estimated  that  about  2.39  tons  of  the  slate  rock  are 
loosened  per  stick  of  dynamite,  or  about  3.82  tons  per 
pound  of  dynamite.  In  the  average  lai'ge  blasts  about 
2200  sticks  or  1375  lb.  of  dynamite  are  used.  In  a  few 
cases,  however,  as  much  as  I'i  tons  of  dynamite  have 
been  set  off  in  a  single  blast.  In  addition  to  the  well 
drills,  Ingersoll-Rand  Butterfly  drills,  first  operated  by 
steam  and  later  by  compressed  air,  are  used.  After 
the  main  excavation  was  well  advanced  a  large  number 
of  these  drills  were  employed  in  getting  out  the  con- 
duit channels  and  the  excavation  for  the  pump  well 
area.  In  addition  to  the  rock  being  removed,  the  steam 
shovels  are  excavating  55,000  to  60,000  yd.  of  earth 
which  could  not  be  taken  out  by  the  clamshell  dredge. 
All  of  this  material  is  being  used  toward  filling  the 
area  around  the  dry  dock,  which  will  later  be  brought 
up  to  the  finished  grade  with  the  hydraulic  excavation 
from  the  approach  channel. 

The  rock  excavated  by  the  steam  shovels  is  removed 
by  trains  of  three  12-yd.  air  dump  cars.  Three  of  these 
dump  trains,  hauled  by  locomotives  weighing  39  tons 
and  with  25-ton  tenders,  are  as  many  as  can  be  operated 
on  account  of  the  delay  and  diflSculty  in  switching  back 
and  forth  in  climbing  out  of  the  hole.  Several  switch- 
backs are  used  in  making  the  55-ft.  climb  between  the 
floor  of  the  excavation  and  the  dump.  The  average 
load  of  earth  secured  under  these  conditions  is  about  10 
yd.  per  car,  while  the  rock  loads  average  about  8  yd. 
The  average  haul  is  estimated  at  about  a  mile,  although 
the  dumping  areas  are  continually  changing,  the  ma- 
terial being  deposited  on  first  one  side  of  the  site  and 
then  on  the  other.  At  least  half  a  mile  of  this  haul  is 
consumed  in  climbing  out  of  the  excavation.  The  lift 
and  length  of  haul  has  largely  affected  the  amount  of 
material  which  can  be  removed  during  the  10-hour 
working  day.  The  capacity  of  the  dump  trains  is  not 
equal  to  the  capacity  of  the  two  steam  shovels. 

Sand  and  gravel  for  concrete  are  received  in  lighters 
from  Scituate  at  a  pile  dock  built  along  the  cofferdam. 
The  sand  is  unloaded  by  a  stiffleg  derrick  at  the  north 
end  of  this  wharf,  dumped  into  a  large  hopper  and  dis- 
charged through  a  cast-iron  hopper  gate  onto  the  belt 
conveyor  feeding  the  sand  bin  above  the  mixers.  The 
hoisting  engineer  operates  both  the  derrick  and  the 
hopper  gate  during  concreting.  Along  the  southern  sec- 
tion of  this  wharf  is  a  standard-gage  track  on  which 
a   15-ton  crane  operates,  loading  gravel  and  piling   it 


over  a  series  of  six  hopper  gates  in  the  roof  of  a  timber 
tunnel  inside  the  cofferdam,  in  which  is  located  a  belt 
conveyor.  This  conveyor  discharges  gravel  let  through 
one  of  the  hopper  gates  into  the  main  gravel  con- 
veyor, which  is  at  right  angles  to  it  and  parallel  to  the 
.sand  conveyor,  and  which  carries  the  gravel  to  the  main 
storage  bins  over  the  mixers.  The  belt  in  the  tunnel  is 
about  145  ft.  center  to  center  of  pulleys,  while  the  main 
gravel  belt  is  175  ft.  long  and  the  sand  belt  215  ft.  All 
of  them  run  on  troughing  rollers  with  return  rolls  and 
side  guide  rolls.  They  are  all  operated  electrically,  the 
gravel  belts  by  5-hp.  motors  and  the  sand  belt  by  a 
10-hp.  motor.  The  belt  speeds  are  approximately  300 
ft.  per  min.  with  a  delivering  capacity  of  about  115 
tons  of  sand  and  gravel  per  hour  for  continuous  oper- 
ation. 

For  the  first  concrete  plant  cement  is  stored  in  two 
houses  near  the  north  bulkhead  and  is  received  by  rail. 
These  houses  are  marked  off  on  the  floors  into  8-ft.  sec- 
tions, each  of  which  holds  a  carload  of  cement. 
Through  the  center  of  the  first  house  runs  the  conveyor 


DKKHICK     DTTMPS    SAND    INTO    HOPPER    OVER    BELTS 

belt,  which  is  entirely  boarded  in  after  it  leaves  the 
house,  and  which  discharges  the  bags  of  cement  into  a 
metal  covered  chute  in  the  mixer  house  close  to  the 
cement  hoppers.  The  cement  belt,  about  265  ft.  long, 
is  driven  by  a  5-hp.  motor,  its  speed  being  about  250 
ft.  per  min.  When  tested  cement  is  received  by  rail  it 
can  be  unloaded  directly  on  this  conveyor  by  a  short 
length  of  belt  operated  from  the  tail  pulley  of  the  belt. 
The  short  conveyor  is  on  a  pivot  and  can  be  lowered  to 
the  floor  of  a  box  car  standing  outside  the  cement  house. 
The  second  cement  house  is  used  only  for  storage,  and 
the  cement  in  it  must  be  loaded  on  flat  cars  and  carried 
to  the  belt  in  the  main  house.  While  the  sand  and 
gravel  belts  are  of  5-ply  18-in.  rubber,  with  J-in.  of 
rubber  cover  and  molded  edges,  on  32  oz.  duck  of  the 
best  quality,  the  cement  belt  is  of  thick  6-ply  18-in. 
canvas. 

The  mixer  house  is  a  timber  structure  56  ft.  6  in. 
high  from  sills  to  the  ridge  of  the  roof,  and  about 
20  X  24  ft.  in  plan.  It  has  four  stories,  and  the  sills  are 
set  on  rock  about  11]  ft.  above  the  subgrade  of  the  dry 
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(lock  floor.  The  cement,  sand  and  gravel  belts  are  car- 
ried to  it  on  trestles,  while  a  trestle  walk  level  with 
the  upper  story  is  also  built  to  the  south  side  of  the  in- 
closure.  At  the  bottom  of  the  house  are  located  two  44- 
ft.  mixers  set  back  to  back,  which  brings  their  charg- 
ing hoppers  together.  Each  mixer  is  operated  by  a 
25-hp.  motor  making  1200  r.p.m.  The  mixers,  geared  to 
14  r.p.m.,  are  capable  of  delivering  1  yd.  of  thoroughly 
mixed  concrete  per  min.,  giving  a  combined  maximum 
theoretical  capacity  of  120  yd.  an  hour.  Under  operat- 
ing conditions  this  total  is  figured  at  100  yd.  per  hour. 
Special  metal  chutes  were  constructed  to  take  the 
place  of  the  batch  hoppers,  which  were  not  purchased 
with  the  mixers.  The  automatic  water  tanks  were  also 
detached  and  placed  on  the  charging  floor  above,  so  that 
all  levers  could  be  operated  together.  On  the  charging 
floor  are  the  two  measuring  boxes,  which  are  lined  with 
l-in.  plate  and  subdivided  in  the  proportion  of  1  to  2 


the  full  charge  of  cement,  .sand  and  gravel  is  sent  down 
into  the  mixers,  after  which  the  lever  on  the  automatic 
water  tank  is  pulled  and  a  fixed  amount  of  water,  de- 
termined by  previous  test,  is  discharged  into  the  mixers. 
The  water  charge  has  been  fixed  at  about  8  lb.  per  cu.ft. 
of  dry  aggregates,  including  the  cement,  this  quantity 
being  found  satisfactory  for  making  concrete  which  will 
run  through  chutes  hung  at  an  angle  of  about  22  deg. 
with  the  horizontal. 

The  bins  located  above  the  charging  floor  hold  a  total 
of  about  130  tons  of  material,  one  third  sand  and  two 
thirds  gravel.  The  floor  on  which  the  cement  is  received 
above  the  bins  is  capable  of  carrying  about  150  sacks  of 
cement  in  storage.  The  upper  part  of  the  cement  chutes 
end  in  flaring  hoppers  set  in  the  floor  into  which  six 
bags  of  cement  are  emptied  for  each  batch  and  held 
until  the  signal  is  received,  when  levers  attached  to 
sliding  metal  gates  at  the  bottom  of  each  hopper  are 
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for  sand  and  gravel.  These  boxes  were  built  larger 
than  necessary  so  that  metal  strips  could  be  placed  on 
their  sides  to  mark  the  height  to  which  sand  and  gravel 
should  be  filled,  as  the  quantity  will  vary  with  the  mix- 
tures specified  for  different  parts  of  the  work. 

Into  the  gravel  compartment  of  each  measuring  box 
enters  the  lower  end  of  the  cement  chute  from  the  top 
floor  of  the  mixer  house.  These  chutes  pass  down 
through  the  bins,  and  are  of  timber  construction.  Each 
chute  is  8  X  12  in.  except  at  the  lower  end,  which  is 
made  of  a  length  of  10-in.  iron  pipe  extending  low 
enough  to  be  covered  by  the  gravel  charge.  The  sand 
charge  is  first  placed  on  its  side  of  the  measuring  boxes, 
and  then  the  gravel  charge,  after  which  a  gong  is  rung 
on-  the  cement  floor  by  means  of  a  cord  extending  to 
the  charging  floor  and  the  cement  charge  is  sent  down 
the  chutes,  the  gravel  around  the  lower  end  of  the  ce- 
ment chute  reducing  the  dust  to  a  satisfactory  mini- 
mum.   At  a  signal  from  the  operator  on  the  mixer  floor 


pulled,  dropping  the  batches  about  25  ft.  There  is  a 
ventilator  in  the  roof  over  the  cement  floor,  six  open- 
ings in  the  sidewalls,  and  in  addition  the  cement  load- 
ing crew  is  provided  with  respirators. 

The  discharge  from  the  mixers  is  carried  in  metal 
lined  chutes  inward  under  the  mixers  to  a  main  out- 
let chute  which  discharges  into  a  75-cu.ft.  hopper  car. 
These  chutes  are  built  on  an  angle  of  about  27  deg. 
The  car,  which  is  standard  gage  and  is  shown  in  one 
of  the  photographs,  is  propelled  by  a  35-hp.  gasoline 
locomotive  from  the  mixers  to  the  central  concrete 
tower,  which  travels  up  and  down  the  dock.  The  rate 
of  delivery,  of  couise,  depends  on  the  speed  of  this  car 
and  the  distance  traveled.  So  far  the  gasoline  locomo- 
tive has  kept  up  with  the  capacity  of  the  tower,  and 
when  the  work  progresses  toward  the  opposite  end  of 
the  dock  use  will  be  made  of  a  second  plant.  So  far 
the  mixing  capacity  of  the  first  plant  has  proved  slightly 
greater  than  the  placing  capacity. 
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The  distributing  end  of  the  concrete  plant  consists 
of  a  large  and  heavy  traveling  frame  36  x  30  ft.  in  plan, 
running  on  sixteen  22-in.  wheels  on  a  30-ft.  gage  track. 
It  is  30-ft.  in  height,  and  in  the  center  of  the  east  end 
is  located  a  50-ft.  timber  hoisting  tower,  giving  a  total 
height  of  80  ft.  above  the  dock  floor.  The  tower,  8  ft. 
square  in  plan,  is  guyed  to  the  west  end  of  the  frame  of 
the  traveler  and  braced  with  heavy  diagonal  posts  to 
the  north  and  south  sides  of  the  traveler  frame.  Guys 
to  the  bulkheads,  used  at  first,  have  been  abandoned. 
The  plant  is  equipped  with  a  2-yd.  bucket  and  hopper. 
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CONCRETE  TOWER  TRAVELS  ON  CENTER  LINE 

A  high-speed  hoist  operated  by  a  52-hp.  motor  is  pro- 
vided. The  concrete  from  the  hopper  car  discharges  di- 
rectly into  the  bucket  by  means  of  a  hinged  metal  chute 
which  is  thrown  into  position  by  the  descent  of  the 
bucket  and  disengaged  as  the  bucket  is  hoisted.  The 
50-ft.  sections  of  chute,  the  lower  being  counterweight- 
ed,  are  suspended  from  the  tower  by  a  timber  boom. 
The  height  of  the  receiving  hopper  is  adjustable  for 
reaching  different  levels  as  the  concreting  progresses 
and  one  or  more  additional  short  lengths  of  chute  are 
required  to  reach  some  of  the  forms. 

To  avoid  the  delay  of  hauling  concrete  the  whole 
length  of  the  dock,  twelve  hundred  feet,  a  new  con- 
crete plant  of  150  yd.  daily  capacity  is  now  under  con- 
struction at  the  southwest  corner  of  the  dock  area.  Ma- 
terials are  to  be  dumped  over  the  bulkhead  into  large 
receiving  hoppers  which  discharge  directly  into  a  1- 
yd.  mixer.  By  means  of  an  elevator  and  chutes  the 
concrete  is  to  be  conveyed  to  a  stationary  hopper  built 
over  a  track  running  laterally  behind  the  south  wall. 
On  this  track  a  hauling  engine  and  cable  car  will  bring 
and  return  1-yd.  buckets  as  fast  as  a  traveler  can  swing 
them  into  the  wall.  By  this  means  it  is  expected  that 
25,000  yd.  of  the  south  wall  will  be  placed  without  carry- 
ing the  concrete  more  than  300  ft.  in  any  direction.  It 
is  contemplated  that  a  plant  of  similar  design  on  the 
northwest  comer  will  enable  25,000  yd.  of  the  north  wall 
to  be  placed.  With  the  three  concrete  plants  in  oper- 
ation it  is  estimated  that  700  yd.  of  concrete  can  be 
placed  in  a  day. 

There  are  about  116,000  yd.  of  concrete  to  be  placed, 
which,  under  average  working  conditions  and  making 
allowance  for  delays,  requires  a  progress  of  about  400 
yd.  per  10-hr.  day,  which  can  be  easily  maintained  with 
the  plant  installed  and  contemplated.  Concreting  was 
begun  on  May  1  last,  and  up  to  Dec.  25  33,000  yd.  of 
concrete  had  been  placed,  averaging  about  180  yd.  per 
day  for  the  entire  period.  During  warmer  weather  a 
considerably  higher  average  was  maintained.  During 
the  months  of  November  and  December  efforts  were  con- 
centrated on  the  pump-well,  where  3000  yd.  was  placed. 
This  work  involved  the  making  of  the  drainage  and 


suction  conduits,  suction  chamber  and  pump-well  walls, 
bringing  the  concrete  up  to  the  main  floor  so  that  the 
pumps  may  be  placed  at  an  early  date. 

The  expansion  joints  in  the  dock  are  60  ft.  apart,  and 
consequently  the  wall  sections  are  concreted  in  60  ft. 
lengths.  Work  was  started  at  the  east  end  of  the  dock 
next  to  the  concrete  plant,  and  except  for  a  small  por- 
tion at  this  end  of  the  dock,  the  floor  will  not  be  con- 
creted until  the  drainage  conduits  and  the  main  pump- 
well  have  been  completed.  Steel  forms  and  wood  forms 
in  5  X  10-ft.  panels  are  used  for  the  walls,  and  collapsible 
steel  forms  for  the  conduits.  The  wall  forms  are  wired 
to  bolts  set  in  the  concrete  inside  the  forms,  using  brac- 
ing on  the  outside  of  the  lower  sections  where  neces- 
sary. 

There  are  12,500  yd.  of  granite  required  in  the  dry 
dock  walls.  From  Sept.  10  until  Dec.  6,  1917,  2100 
yd.  of  granite  were  placed  in  the  dock  walls,  averag- 
ing about  30  yd.  daily.  This  granite  was  sorted  out  at 
the  bulkhead  landings  and  transported  into  the  hole  on 
flat  cars  as  fast  as  it  could  be  placed  by  the  masons. 
Preparations  are  now  under  way  which  in  warmer 
weather  will  increase  this  rate  to  60  yd.  daily. 

The  cableway,  with  a  span  of  750  ft.,  travels  on  an 
east  and  west  track  system.  At  the  base  of  each  tower 
80  tons  of  counterweight  has  been  placed,  making  it 
unnecessary  to  provide  guys.  While  not  of  effective 
use  in  excavating  nor  intended  for  use  in  concreting,  the 
cableway  has  proved  invaluable  in  assembling  plant,  con- 
veying   materials    into    the    excavation    and    handling 


a\    4^r* 


CLOSING   COFFERDAM   IS   SHORT 

forms.  Operated  by  steam,  its  maximum  capacity  is 
about  15  tons. 

The  compressor  plant  for  the  drills  consists  of  an 
electrically  operated  18  x  211  x  121  compressor  for 
which  a  spruce  pile  foundation  bedded  in  concrete  was 
installed.  Air  is  distributed  from  this  plant,  which  is 
located  at  the  west  end  of  the  dock,  through  a  6-in. 
main.  Although  some  of  the  derrick  engines  are  oper- 
ated by  air,  this  plant  will  not  be  under  full  load  until 
the  conduit  excavation  with  hand  drills  is  under  way. 

Because  the  dock  will  be  one  of  the  few  in  existence 
which  can  accommodate  the  latest  battle  cruisers  and 
dreadnoughts,  the  work  has  been  placed  on  an  emer- 
gency basis  and  is  being  rushed  to  completion  as  rapidly 
as  possible.  Although  the  breach  in  the  closure  coffer- 
dam delayed  the  work  to  some  extent  in  the  summer  of 
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1916,  the  break  was  repaired  without  difficulty  and  the 
cofferdam  has  proved  to  be  entirely  stable.  Since  that 
date  satisfactory  progress  has  been  made,  the  site  be- 
ing pumped,  all  of  the  plant  equipment  and  trackage 
installed,  most  of  the  eastern  half  of  the  dock  excavated 
practically  to  subgrade  and  a  good  start  made  on  the 
wall  concrete  on  both  sides  at  the  eastern  end,  includ- 
ing the  discharge  conduit  tunnel  on  the  south  side. 

The  dock  was  designed  and  the  contract  let  by  the 
Directors  of  the  Port  of  Boston,  Frank  W.  Hodgdon, 
chief  engineer.  DeWitt  C.  Webb,  civil  engineer,  U.  S. 
N.,  was  assigned  by  the  Navy  Department  as  con- 
sulting engineer  on  the  details  of  design.  The  Directors 
of  the  Port  of  Boston  were  merged  into  the  new  Com- 
mission on  Waterways  and  Public  Lands  in  July,  1916, 
and  that  commission  now  has  supervision  over  the  con- 
struction of  the  dock.  Frank  W.  Hodgdon  continues 
as  chief  engineer  with  John  N.  Ferguson  as  engineer 
in  charge  in  the  field.  The  work  is  being  carried  out 
under  contract  by  the  Holbrook,  Cabot  &  Rollins  Corp., 
of  New  York  and  Boston,  of  which  James  W.  Rollins  is 
president.  Alexander  N.  Lafferty  is  superintendent  of 
construction,  and  Robert  H.  Griffin,  engineer  and  assist- 
ant superintendent,  succeeding  the  writer. 


Cape  Cod  Canal  a  One-Way  Route 

In  a  recent  issue  of  The  Nautical  Gazette  some  navi- 
gation difficulties  in  the  Cape  Cod  Canal  were  brought  to 
light  in  the  statement  that  at  a  conference  held  in  Bos- 
ton between  prominent  shippers  and  representatives  of 
the  Federal  Shipping  Board,  shippers  complained  of  the 
frequent  delays  experienced  in  using  the  Cape  Cod 
Canal,  on  account  of  the  unreliability  of  depth  and  the 
frequent  delays  at  the  entrance.  The  vice  president  of 
the  canal  company  admitted  that  the  problem  of  shoals 
had  not  been  solved  yet,  and  that  the  geological  and 
engineering  advisers  were  puzzled  to  explain  why  some 
spots  in  the  canal  continued  to  shoal.  The  superintend- 
ent of  the  canal  stated  that  the  delays  could  not  be 
avoided,  as  the  canal  was  practically  a  one-way  water- 
way, so  far  as  barge  traffic  was  concerned,  as  there  was 
practically  no  towing  except  with  the  tide.  Barges 
had  therefore  to  wait  outside  the  entrance  for  the  tide 
to  turn,  when  they  tiid  not  arrive  at  the  right  time. 


Activated  Sludge  Defined 

In  the  definition  of  terms  used  in  sewerage  and  sewage 
disposal  practice,  submitted  to  the  Sanitary  Engineer- 
ing Section  of  the  American  Public  Health  Association 
in  October,  1917,  by  the  Committee  on  Sewerage  and 
Sewage  Disposal,  the  following  definition  of  activated 
sludge  appears: 

"Activated-sludge  process  is  the  agitation  of  a  mix- 
ture of  sewage  with  about  IS*;!  or  more  of  its  volume 
of  biologically  active  liquid  sludge  in  the  presence  of 
ample  atmospheric  oxygen,  for  a  sufficient  period  of 
time  at  least  to  coagulate  a  large  proportion  of  the  col- 
loidal substances,  followed  by  sedimentation  adequate 
for  the  subsidence  of  the  sludge  flocculi ;  the  activated 
sludge  having  been  previously  produced  by  aeration  of 
successive  portions  of  sewage  and  maintained  in  its 
active  condition  by  adequate  aeration  by  itself  or  in 
contact  with  sewage. 


Highway  Officials'  Committee  Reports  on 
Tests  and  Investigations 

After  an  exchange  of  views  by  correspondence,  the 
Committee  on  Tests  and  Inve.stigations  of  the  American 
Association  of  State  Highway  Officials  has  submitted 
the  following  report: 

d)  That  the  various  conferences  have  revealed  that 
there  is  a  wide  difference  of  opinion  among  the  various 
testing  engineers,  and  that  a  lack  of  correlated  informa- 
tion on  various  subjects  prevents  the  formation  of  con- 
clusions which  can  be  classed  as  final. 

(2)  The  subject  of  standardization  of  forms  and  spec- 
ifications was  conftdered  and  recommendations  relating 
to  the  gradation  of  aggregates  and  harmonizing  of  field 
and  laboratory'  tests  have  been  made  to  the  Committee 
on  Standard  Specifications. 

Your  committee  recommended,  in  view  of  the  variety 
of  conditions  and  materials,  that  specifications  relating 
to  materials  should  be  prepared  so  as  to  maintain  sim- 
plicity; that  in  describing  aggregates,  the  dimension  of 
revolving  screens  should  be  .stated  and  for  concrete  sur- 
faces, reinforced  concrete  and  asphaltic  concretes  the 
gradation  to  be  stated  by  laboratory  screen.^.  Your  com- 
mittee feels  that  the  adoption  of  forms  should  be  con- 
sidered only  as  the  necessity  is  apparent  for  the  tests 
and  investigations  which  are  required.  Forms  for  te-^t- 
ing  in  the  various  laboratories  and  field  tests  should  be 
arranged  so  as  to  enable  the  records  to  be  kept  correctly 
with  the  least  expenditure  of  energy  and  time,  and 
treated  in  the  light  of  a  book  system  in  connection  with 
any  other  business  enterprise. 

(3)  In  any  statements  made  in  specifications,  your 
committee  feels  that  due  consideration  should  always  be 
given  to  the  materials  available  and  the  conditions  under 
which  tests  are  possible,  and,  wherever  practical,  field 
and  plant  tests  should  be  developed  and  practiced  sub- 
ject, however,  to  a  laboratory  check. 

(4)  The  engineer,  before  taking  and  submitting 
samples  to  the  laboratory,  should  first  acquaint  himself 
with  what  the  material  is  to  be  used  for,  and  in  sub- 
mitting the  samples  should  make  clear  the  results  de- 
sired, so  as  to  enable  the  testing  engineer  to  arrive  at 
the  required  determination  in  the  most  practical  and 
economical  manner  possible. 

(5)  Your  committee  feels  tnat  the  different  state  de- 
partments can  aid  the  cause  of  road  construction  by  co- 
operating with  the  testing  departments  of  the  various 
universities  and  colleges  established  in  the  different 
states.  Investigation  in  the  form  of  theses  made  under 
the  direction  of  trained  professors  and  assisted  by  prac- 
tical views  of  field  engineers  will  be  beneficial  to  the 
students,  the  institutions  and  to  the  states. 

(6)  The  present  transportation  problems  demand 
more  than  ever  a  close  and  careful  study  of  the  ma- 
terials in  each  locality  where  road  construction  is  con- 
templated. Your  committee  feels  and  would  recommend 
that  a  careful  material  survey  be  made  and  methods  of 
treating  the  materials  in  each  locality  be  investigated 
and  studied  before  attempting  road  work  in  that  par- 
ticular vicinity. 

The  committee  is  composed  of  A.  D.  Williams,  chair- 
man; J.  H.  Smith,  secretary;  D.  V.  Terrell  and  Julius 
Adler. 


206 


ENGINEERING     N«EWS-RECORD 


Vol.  80,  No.  5 


The  1918  Highway  Program  Should  Be  Considered 
from  a  National  Standpoint 

All  Construction  and  Maintenance  Should  Be  Dealt  with  in  a  Selective  Manner — Uncompleted  Links  in 
Arterial  Systems  of  First  Importance,  Especially  in  Regions  Suflfering  from  Freight  Congestion 

By  L.  W.  Page 

Director  of  the  Ortice  of  Public  Roads. 


THE  long  haul  is  essentially  a  rail  proposition.  The 
short  haul  by  reason  of  the  phenomenal  motor 
truck  development  of  the  past  few  years  is  becoming 
to  an  increasing  degree  a  question  of  highv^^ay  transport. 
This  is  the  case,  for  the  reason  that  the  expenditure 
of  time,  energy,  and  money  in  drayage,  loading  and 
unloading  represents  an  economic  loss  greater  than  the 
margin  betvi^een  the  cost  of  actual  transport  by  rail  and 
by  highway.  Now  that  the  tremendous  strain  on  our 
rail  transportation  system,  due  to  war  conditions,  has 
made  necessary  the  consideration  of  every  possible  aux- 
iliary means  of  transportation,  attention  is  keenly 
focused  upon  the  highways  of  the   nation. 

Considering  it  as  fundamental  that  every  enterprise 
must  be  dealt  with  primarily  with  reference  to  the 
great  object  of  winning  the  war,  it  follows  that  all 
highway  construction  and  maintenance  should  be  vigor- 
ously pushed  forward  or  postponed  according  to  its 
measure  of  usefulness  under  this  selective  test.  Natu- 
rally there  would  be  a  limited  amount  of  highway  work 
of  a  purely  local  character,  which  might  not  have  any 
Bearing  upon  the  war  and  yet  which  could  be  conducted 
without  interference  with  more  important  undertakings. 
This  class  of  road  building  I  am  not  considering  in  my 
analysis  of  the  situation  further  than  to  mention  it. 
With  the  main  object  in  view,  therefore,  of  rendering 
the  highways  most  useful  in  this  time  of  great  stress, 
and  so  conducting  highway  work  as  to  interfere  in  the 
slightest  degree  with  other  vital  activities,  and  at  the 
same  time  help  in  the  fullest  degree  the  winning  of 
the  war,  we  have  for  our  guidance  two  basic  principles : 
(1)  That  road  building  and  maintenance  for  the  period 
of  the  war  must  be  considered  from  the  standpoint  of 
the  nation;  (2)  that  all  programs  of  highway  con- 
struction and  maintenance  must  be  dealt  with  in  a  selec- 
tive sense. 

Acting  in  line  with  these  principles,  the  specific  high- 
ways which  should  be  favored  are  those  which  are 
vital  to  the  transportation  system  of  the  country  and 
those  which  open  up  new  sources  of  supply  to  needed 
commodities. 

Short  Stretches  to  Complete  Trunk  Lines 

The  first  of  these  classes  must  include  the  great 
trunk  lines  which  form  the  arteries  of  our  respective 
state  highiway  systems  and  such  links  as  are  necessary 
to  unite  these  systems  into  a  national  system.  As 
a  matter  of  fact,  thousands  of  miles  of  these  important 
trunk  lines  have  already  been  nearly  completed,  and  it 
means  only  the  construction  of  short  stretches  to  fill 
existing  gaps  in  order  to  make  long  through  routes 
available,  over  which  motor  trucks  may  move  for  the 
transport  of  materials  necessary  for  the  conduct  of  the 
war. 


In  the  second  class  would  come  specifically  those  high- 
ways which  may  be  constructed  quickly  and  which  make 
possible  transportation  to  the  railroad  or  to  the  points 
of  consumption  of  great  quantities  of  food  or  other' 
essential  products.  As  an  illustration,  there  might  be 
a  large  irrigation  project  with  tens  of  thousands  of] 
fertile  acres  ready  to  yield  up  a  rich  harvest  and  need-j 
ing  only  the  construction  of  a  passable  road  to  getj 
its  products  where  they  will  do  the  most  good. 

Federal  Funds  for  Selected  Routes 

How  this  selective  treatment  of  the  highway  problemi 
as  a  national  undertaking  can  be  successfully  put  intoi 
operation  constitutes  as  important  a  question  as  thej 
establishment  of  the  fundamental  principles.  At  thej 
present  time  there  is  an  appropriation  of  $75,000,000 
of  Federal  funds  to  aid  the  states  in  the  construction 
of  public  highways — the  states  being  required  to  pro- 
vide at  least  an  equal  amount.  The  agencies  through 
which  this  act  is  operative  are  the  Secretary  of  Agri- 
culture of  the  United  States  and  the  state  highway 
departments  of  the  respective  states.  Manifestly,  the 
48  state  highway  departments  working  in  cooperation 
with  the  Secretary  of  Agriculture  could  establish  a 
selective  program  bearing  upon  the  construction  of  those 
highways  involving  the  expenditure  of  Federal  funds, 
and  it  would  be  a  comparatively  simple  matter  for 
them  by  voluntary  agreement  to  extend  their  combined 
consideration  to  the  highways  other  than  those  on  which 
tlie  Federal  funds  are  expended.  Presumably  the  rela- 
tions between  the  state  highway  departments  and  the 
counties  are  such  as  to  enable  the  establishment  of 
cooperative  arrangement  all  along  the  line  with  the 
extreme  localities. 

Now  that  all  of  the  railroads  are  under  Federal  con- 
trol, it  should  be  possible  for  the  Secretary  of  Agri- 
culture to  lay  before  the  Director  General  of  Railroads, 
as  a  result  of  the  cooperative  dealing  with  the  state 
highway  departments,  all  needful  information  to  enable 
him  to  take  such  action  with  reference  to  the  supplying 
of  freight  cars  for  hauling  road  materials  as  the  situa- 
tion would  seem  to  warrant  and  the  facilities  at  his 
disposal  would  make  practicable.  Unquestionably  all  of 
the  interests  of  the  nation  cannot  be  safeguarded  and 
conserved  in  equal  degree,  and  loss  must  be  suffered  at 
some  point:  but  at  least  if  it  should  be  found  in  the 
last  analysis  that  even  the  most  important  highway 
construction  must  be  curtailed,  the  country  would  have 
the  satisfaction  of  knowing  that  the  action  of  the 
National  Government  was  taken  in  the  light  of  a  full 
knowledge  of  all  the  facts  and  not  through  the  arbitrary 
exercise  of  power. 

Many  hundred  millions  of  dollars  have  been  invested 
in  public  highways.    The  best  types  of  these  highways 
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are  not  surpassed  in  any  country  in  the  world.  First 
and  foremost  these  highways  must  be  maintained,  be- 
cause the  failure  to  maintain  them  will  cripple  highway 
transportation,  throw  a  still  greater  burden  upon  the 
railroad,  and  delay  us  many  years  and  require  enormous 
expenditures  in  restoring  our  important  highways  after 
the  war  to  the  point  of  excellence  they  now  have. 

As  to  the  parts  of  the  country  which  should  be  given 
most  serious  attention  in  the  matter  of  highway  con- 
struction, it  would  naturally  seem  that  as  the  move- 
ment of  supplies  is  chiefly  to  the  Atlantic  seaboard 
from  interior  points,  every  effort  should  be  directed 
toward  filling  in  the  gaps  in  the  main  east  and  west 
trunk  lines:  such,  for  example,  as  those  which  traverse 
the  territory  in  which  the  railroads  are  now  congested 
by  reason  of  the  shipment  of  mining  and  munition 
products,  so  that  the  highways  may  as  far  as  practicable 


Fire-and-Load  Tests  of  Columns  Show 
Characteristic  Distortions 

FIRE-AND-LOAD  tests  of  about  a  hundred  fire- 
proofed  columns  are  being  carried  on  at  the  Under- 
writers' Laboratories,  Chicago.  .  Views  of  some  of  the 
.specimens  tested,  sent  us  by  W.  H.  Merrill,  president  of 
the  laboratories,  prove  the  similarity  of  their  behavior 
to  that  of  columns  in  actual  conflagrations.  A  group 
of  the  views  is  reproduced  herewith.  Numerical  results 
are  withheld  until  the  entire  series  has  been  completed, 
but  it  is  .stated  that  the  time  of  failure  of  columns 
under  the  conditions  has  -.aried  over  a  wide  range,  from 
17  min.  for  an  unprotected  column  to  over  eight  hours 
for  heavily  fireproofed  columns. 

The  test  apparatus  consists  of  a  brick  furnace  7  ft. 
square  and  12  ft.  high  inside,  over  which  is  mounted  a 


COLUMNS  SHOW  TYPICAL  FORMS  OP  FIRE  DESTRUCTION    IN   FIRE-AND-LOAD   TESTS 


relieve  the  railroads  of  the  less  bulky  freight  and  that 
which  is  to  a  considerable  extent  local  in  character,  thus 
leaving  the  rail  lines  free  for  the  movement  of  the 
commodities  vitally  needed.  Fortunately  most  of  the 
Eastern  states  have  excellent  systems  of  state  highways 
far  along  to  completion  and  the  task  of  putting  them 
in  shape  for  the  heavy  traflfic  due  to  war  conditions  is 
a  slight  one  compared  to  what  it  would  have  been  ten 
years  ago. 

Finally,  time  is  the  most  important  element  in  deal- 
ing with  the  problem  of  highway  construction,  main- 
tenance, and  transport.  Action  must  be  taken  quickly 
by  all  parties  able  to  cooperate.  Already  the  Office 
of  Public  Roads  has  sent  out  schedules  to  the  state 
highway  departments  for  the  selective  listing  of  all 
Federal  Aid  work  for  1918,  which,  however,  is  a  rela- 
tively small  part  of  the  total.  As  soon  as  this  informa- 
tion is  received  it  will  be  coordinated  and  placed  into  a 
program  of  work  embracing  the  entire  48  .states. 


P.  R.  R.  Has  100,000  Stockholders 

The  number  of  stockholders  of  the  Pennsylvania  R.R., 
for  the  first  time  in  the  history  of  the  company,  has 
passed  the  100,000  mark — the  exact  number  shown  in 
the  monthly  statement  made  public,  Jan.  21,  being  100,- 
038.  Of  these,  49,492  are  women.  The  total  number  of 
stockholders  increased  9650  last  year. 


hydraulic  press  of  256  tons  capacity.  It  is  heated  by 
gas  burners  which  are  regulated  to  increase  the  tem- 
perature at  a  predetermined  rate,  the  same  for  all  speci- 
mens, up  to  2300°  F.  at  the  end  of  eight  hours.  Hose 
streams  can  be  applied  if  desired.  The  temperatures  of 
furnace  and  of  column  are  measured  by  pyrometers,  and 
the  vertical  compression  or  expansion  of  the  column  is 
measured  on  a  37-in.  gage  length  near  the  upper  end.  A 
view  of  the  test  furnace  was  shown  in  Engineering 
News-Record  of  Aug.  2,  1917,  p.  215. 

As  each  test  is  continued  to  complete  failure,  the 
views  here  reproduced  are  not  subject  to  comparison 
except  with  respect  to  the  general  type  of  the  failure 
deformation.  They  show  eflfects  very  much  like  those 
observed  in  the  Baltimore  and  San  Francisco  conflagra- 
tions and  the  Edison  fire.  This  fact  gives  assurance 
that  the  test  results  will  be  directly  applicable  to  the 
service  of  columns  in  actual  construction. 

Engineers  and  architects  are  welcome  to  visit  the 
laboratories  when  in  Chicago,  and  to  see  the  column 
vests  going  on,  Mr.  Merrill  informs  us. 

Steel  columns  of  various  forms,  protected  by  concrete, 
tile  and  other  kinds  of  fireproofing,  and  several  rein- 
forced-concrete  columns  are  included  in  the  series.  One 
interesting  feature  of  the  results  so  far  obtained  is  that 
concretes  of  different  aggregates  differ  by  more  than 
100%  in  resistance  to  fire. 
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Present-Day  Conditions  Are  Forcing  the  Engineer 
To  Assume  New  Responsibilities 

The  War  Indicates  That  the  Schools  Must  Prepare  Him  for  the  Control  of  Capital,  the  Interpretation 
of  the  Daily  News  and  the  Organization  of  Industry  and  Commerce 

By  C.  R.  Mann 

New  York 

(Dr.  Mann  has  been  engaged  for  three  years  in  making 
a  study  of  engineey-ing  education  for  the  four  national 
societies  of  civil,  mechanical,  electrical  and  mining  engi- 
neers, and  the  Carnegie  Foundation  for  the  Advancement 
of  Teaching.  He  therefore  speaks  with  full  knowledge 
of  methods  now  employed  in  the  schools. — Editor.) 


THREE  years  ago  most  of  us  thought  that  a  world 
war  could  not  last  long  because,  however  much 
kings  and  kaisers  might  wish  to  continue,  the  bank- 
ers would  stop  it.  But  the  financiers  have  not  come 
up  to  our  expectations  in  this  matter,  and  we  have 
therefore  been  compelled,  unwillingly  perhaps,  to  recog- 
nize that  money  is  not  the  ultimate  measure  of  national 
strength.  National  credit  is  the  result  and  not  the 
cause  of  intelligent  industrial  production:  the  engineer, 
not  the  banker,  is  the  real  power  behind  the  throne. 

This  fundamental  fact  now  seems  so  simple  and  self- 
evident  that  it  is  rather  hard  to  remember  the  time 
when  we  thought  otherwise.  But  though  the  rugged 
outlines  of  this  fact  are  now  sharply  silhouetted  against 
the  ruddy  dawn  of  the  new  age,  the  details  of  its  mean- 
ing are  but  simply  descernible  through  the  haze  of 
speculation  over  the  significance  of  the  struggle. 
Naturally  the  engineer  is  intensely  interested  in  the 
development  of  the  details  of  the  picture,  for  on  him 
devolves  the  duty  of  interpreting  the  coming  conceptions 
in  terms  of  materials  and  organizations  of  men.  And 
if  education  makes  men,  engineering  education  must  be 
the  first  to  feel  the  thrill  of  the  dawning  day. 

Three  elements  in  the  picture  can  now  be  plainly  per- 
ceived. These  indicate  that  the  engineer  is  henceforth 
vitally  involved  in  the  control  of  credit,  in  the  inter- 
pretation of  the  daily  news,  and  in  the  organization  of 
industry  and  commerce  to  make  goods  cheap  and  men 
dear. 

The  Engineer  as  Banker 

In  performing  the  first  of  these  new  functions  the 
engineer  becomes  the  partner  of  the  banker  to  deter- 
mine which  projects  are  worthy  of  financial  support  and 
which  not.  As  the  engineering  spirit  is  more  and  more 
infused  into  this  dispensing  of  credit,  public  service 
rather  than  excess  profit  becomes  the  inspiration  for 
enterprise;  intelligence  in  production  becomes  the  best 
security  for  loans;  ability  to  deliver  the  goods  becomes 
the  sure  basis  of  financial  success;  and  the  control  of 
tools  gradually  passes  from  the  hands  of  those  who 
own  them  legally  into  the  hands  of  those  who  can  use 
them  effectively. 

Newspapers  and  periodicals  already  sense  the  expan- 
sion of  the  engineering  spirit  in  the  struggle  to  make 
the  nation  strong.  The  distribution  of  wheat,  the  supply 
of  sugar,  the  transportation  of  coal  and  the  price  of 


bread  are  now  subjects  which  occupy  an  amount  of 
space  in  the  daily  press  that  only  a  sensational  trial 
formerly  could  command.  The  public  has  never  before 
realized  how  vital  and  how  interesting  factories,  freight 
cars,  warehouses,  terminals,  trucks  and  ships  really  are. 
Some  faint  conception  of  the  necessity  of  organization 
for  the  common  project  of  liberating  life  by  winning 
the  war  seems  to  be  taking  shape,  while  an  impelling 
desire  to  serve  and  to  subordinate  personal  preferences 
to  community  interests  appears  to  be  dimly  developing. 
These  faint  feelings  of  fraternity  may  grow  into  driv- 
ing impulses — if  editors  continue  to  extol  engineering 
enterprise  rather  than  private  profit  in  their  interpreta- 
tions of  the  daily  news. 

Engineers  and  Chambers  of  Commerce 

In  many  communities  chambers  of  commerce  or 
groups  of  engineers  have  organized  to  build  up  busi- 
ness and  boom  the  town.  Through  their  efforts  living 
conditions  have  been  improved  and  many  a  city  is  being 
made  a  better  place  for  homes.  But  the  progress  has 
always  been  hampered  by  the  vested  rights  of  individuals 
and  of  corporations,  so  that  none  has  yet  dared  to  en- 
visage an  entire  community  as  a  single  working  plant 
for  the  purpose  of  organizing  it  for  the  most  intelligent 
production  of  human  wealth.  This  can  now  be  done. 
The  war  is  opening  many  hitherto  blind  eyes  to  see  that 
each  gains  more  than  he  loses  when  he  merges  his 
strength  with  the  might  of  all  in  an  organization  that 
is  constructed  for  the  purpose  of  releasing  creative 
energy  by  giving  each  the  work  he  is  best  qualified  to 
do. 

The  time  has  come  for  such  an  organization  in  every 
community  and  every  state,  because  the  Federal  Govern- 
ment is  struggling  to  shape  the  nation  into  an  organiza- 
tion of  this  type.  Only  so  may  the  nation  be  strong, 
only  so  may  communities  add  their  utmost  to  the  na- 
tion's strength.  The  responsibility  for  this  work  must 
finally  be  shouldered  by  engineers  who  are  both  master 
of  the  mechanic  arts  and  moulders  of  men. 

For  many  years  this  country  has  been  drifting  toward 
the  realization  of  these  requirements.  The  war  has  but 
accelerated  the  process  and  precipitated  conclusions  that 
were  bound  to  come,  otherwise  men  trained  by  experi- 
ence to  met  the  present  crisis  could  not  now  be  found. 
Continuity  demands  that  the  same  conclusions  remain 
valid  long  after  the  war  is  ended.    Therefore,  engineer- 
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ing  schools  will  render  service  in  proportion  as  they 
grasp  the  implications  of  these  conclusions  and  express 
them  effectively  in  the  daily  work  of  instruction. 

The  possible  conclusions  for  engineering  education 
are  many  and  complex;  but  two  stand  out  in  bold  relief, 
namely,  there  must  be  closer  cooperation  between  school 
and  industry,  and  there  must  be  more  attention  to  the 
appraisement  of  values  and  costs. 

The  Spirit  of  Investigation 

The  essential  feature  of  the  cooperation  with  industry 
is  not  the  skill,  the  knowledge  of  workmen,  or  the  feel 
of  the  machines  which  the  student  acquires  from  shop 
experience.  Important  as  these  are,  they  cannot  com- 
pete with  the  spirit  of  investigation  which  must  develop 
if  the  cooperation  between  school  and  industry  is  real 
and  vital.  There  are  thousands  of  unsolved  problems 
in  even  such  rough  shop  work  as  freshmen  are  per- 
mitted to  do.  The  boy  should  be  trained  to  discover 
these  unsolved  problems  and  to  bring  them  back  to 
school  for  discussion  and  solution.  By  making  shop 
work  in  industrial  plants  the  source  of  problems  for 
solution  in  school,  and  by  relating  the  class  and  the 
laboratory  work  in  some  degree  to  the  problems  raised, 
conditions  most  favorable  to  the  self -development  of  the 
student  may  be  realized.  As  he  progresses,  the  prob- 
lems become  more  and  more  intricate;  until  in  his  last 
year,  if  he  has  shown  real  engineering  ability,  he  may 
be  assigned  as  helper  in  industrial  research,  either  at 
the  plant  or  in  the  school  laboratories.  After  such  a 
training  in  defining  and  solving  problems,  closely  coor- 
dinated with  instruction  in  science  and  drill  in  mathe- 
matics, he  should  be  able  on  graduation  to  take  a 
responsible  position  without  serving  several  years  as  an 
apprentice,  as  is  usual  under  present  conditions. 

Industry  Ready  To  Cooperate 

To  the  faculty  this  type  of  cooperation  with  industry 
brings  incentives  for  creative  work  in  production  and 
in  education.  For  cooperation  makes  the  school  the 
source  of  solutions  of  industrial  problems,  not  only  with 
respect  to  the  technique  of  manufacture  but  also  con- 
cerning the  correlation  of  the  community's  productive 
processes  with  the  training  of  its  citizens  as  intelligent 
workers.  Hitherto  manufacturing  companies  have  stood 
aloof  and  regarded  one  another  with  suspicion — and  the 
Federal  Trade  Commission  discovered  that  200,000  of 
them  are  not  paying  expenses ;  but  now  they  are  ready 
to  cooperate.  Similarly  in  education,  many  manufac- 
turers are  supporting  corporation  schools  to  train  their 
own  help,  while  more  than  half  the  children  in  the 
entire  country  quit  school  at  the  sixth  grade  without 
being  trained  to  earn  a  living.  But  they  too  are  now 
ready  to  cooperate.  If  the  men  who  are  teaching  in 
enginering  schools  would  rise  to  the  responsibility  and 
organize  for  the  systematic  study  of  community  pro- 
duction, they  soon  could  create  a  true  university,  with 
its  feet  firmly  planted  in  industry  and  its  soul  conse- 
crated to  the  task  of  utilizing  science  and  literature  to 
liberate  the  creative  energies  of  men. 

While  close  cooperation  between  school  and  industry 
gives  that  practical  experience  which  is  essential  for 
mastery  of  the  mechanic  arts,  it  is  not  in  itself  sufficient 


to  enable  the  schools  to  meet  adequately  the  fundamental 
requirements  of  engineering  in  the  new  epoch.  The 
Germans  are  technically  well  trained  in  the  mechanic 
arts,  yet  they  are  but  brutally  strong.  In  order  to 
strengthen  the  nation  by  infusing  the  engineering  spirit 
in  the  control  of  credit,  in  the  interpretation  of  the 
daily  news,  and  in  the  organization  of  industry  for 
the  production  of  human  wealth,  the  engineer  must 
have  sound  judgment  in  the  appraisement  of  values  and 
costs.  This  requires  not  only  an  understanding  of 
finance  and  the  meaning  of  money,  but  also  a  sym- 
pathetic appreciation  of  the  things  humanity  holds  most 
worth  while.  Even  a  practical  project  like  building  a 
bridge  is  ultimately  controlled  by  some  man's  decision 
that  the  resulting  value  is  worth  the  cost;  and  this 
decision  is  more  difficult  and  subtle  when  it  concerns 
profoundly  the  production  of  human  wealth  and  the  ap- 
praisement of  human  values  and  costs.  The  engineer  is 
too  often  obliged  to  be  only  the  employee  of  the  bank,  the 
corporation,  or  the  state  commission,  because  he  believed 
that  engineering  is  wholly  a  matter  of  technical  skill; 
when,  in  truth,  control  in  this,  as  in  everything  else, 
is  really  vested  in  the  decision  of  the  question  of  whether 
the  game  is  worth  the  candle. 

Schools  Need  New  Point  of  View 

Training  in  the  appraisement  of  values  and  costs  does 
not  require  the  addition  of  formal  courses  for  that 
purpose,  but  rather  the  injection  of  this  point  of  view 
into  every  branch  of  school  work.  For  example,  ex- 
periments in  chemistry  need  not  always  be  of  the  type: 
Analyze  this  baking  powder.  The  project:  Make  bak- 
ing poivder  and  find  out  if  it  is  cheaper  and  better  than 
any  you  can  buy,  is  vastly  more  effective  as  a  training 
exercise. 

Presented  as  a  personal  effort  to  appraise  the  human 
values  and  costs  in  life's  experiences,  literature  fas- 
cinates engineering  students.  Economics  delights  them 
when  it  is  a  critique  of  proposed  solutions  of  the  social 
problems  defined  by  their  daily  cooperation  with  labor. 
Such  exercises  also  foster  the  development  of  those 
homely  virtues  which  always  make  the  working  people 
the  bulwark  of  a  nation's  strength — the  sense  of  justice, 
feelings  of  neighborly  kindliness,  devotion  to  right  and 
respect  for  God  and  man. 

A  Profounder  Philosophy  of  Life 

Thus  because  the  war  has  revealed  a  profounder  ap- 
praisement of  human  values  and  costs,  and  because 
the  war  has  hastened  the  transformation  of  the  in- 
dividualistic man  selfishly  seeking  his  own  personal 
profit  into  a  community  man  willing  to  do  his  best 
for  the  common  welfare,  the  ideal  that  was  set  for  the 
engineering  schools  in  the  passage  of  the  Morrill  act 
in  1862  may  now  be  achieved.  For  many  of  the  first 
schools  founded  rnder  that  act  were  called  "Industrial 
Universities";  but  they  soon  dropped  the  "industrial" 
from  their  titles,  fearing  lest  they  lose  caste  in  academic 
councils.  But  now,  if  they  gladly  grasp  the  opportunity 
opening  before  them,  they  will  claim  with  pride  their 
abandoned  surname  and  proceed  to  demonstrate  that 
the  engineer,  the  creator  of  a  new  earth,  is  also  the 
prophet  of  a  profounder  philosophy  of  life. 
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Splasher  System  Cools  Artesian 
Water-Supply 

Abnormal  Demand  for  Water  in  Sprinkling   Season, 

Although  Services  Are  Metered,  Forced 

Development  of  New  Device 

ARTESIAN  wells  delivering  hot  water  are  utilized 
in  some  of  the  suburbs  of  Dallas,  Tex.,  regardless 
of  the  temperature.  In  Highland  Park,  however,  which 
is  one  of  the  higher  grade  residential  districts,  the 
former  practice  of  passing  the  small  supply  needed 
through  a  series  of  coils  in  a  small  lake  has  recently 
been  superseded  by  a  simple  splasher  arrangement 
which  does  not  curtail  the  flow  from  the  well  as  was 
done  by  the  head  consumed  in  passing  through  the 
coils.  The  well  is  2800  ft.  deep  and  6  in.  in  diameter. 
It  yields  600,000  gal.  of  water  daily,  having  a  tempera- 


CUOL.ING   SPLASHER  DEVICES  ARE   LOCATED   OVER 
STORAGE  RESERVOIR 

ture  of  109 '^  F.  The  consumption  has  become  so  great 
that  the  capacity  of  the  pumping  plant  had  to  be  doubled 
and  greater  storage  capacity  provided  to  carry  the  load 
over  periods  of  high  consumption  during  the  sprinkling 
hours,  for  although  the  supply  is  metered  no  money 
consideration  prevents  the  use  of  abnormal  amounts 
of.  water  for  this  purpose  in  this  district. 

Simple  splashers  that  could  be  applied  without  restrict- 
ing the  flow  were  built  over  a  rectangular  reinforced- 
concrete  reservoir.  Studies  were  made  of  published  data 
on  experiments  with  splashers  for  sewage  sprinkling 
filters,  but  it  was  realized  that  the  problem  was  quite 
different  and  that  it  would  be  necessary  to  experiment 
more  or  less  to  get  the  best  results.  In  consequence 
the  apparatus  was  built  along  the  cheapest  possible 
lines,  arranged  so  that  the  splasher  disks  could  be  raised 
and  lowered  to  get  the  maximum  amount  of  cooling.  As 
shown  in  the  simple  details,  the  disk  is  suspended  by 
No.  10-gage  galvanized  wires  soldered  to  the  bottom 
of  the  splasher  and  passed  through  holes  drilled  in  bolts 
extending  through  the  sides  of  the  distributing  troughs. 
Discharge  from  the  troughs  is  through  32  pipe  nipples, 
each  1  in.  in  diameter  and  4  in.  long,  provided  with 
square  countersunk  adjusting  nuts  on  the  upper 
threaded  end.  Four  troughs  extend  the  long  way  of 
the  30  x  60-ft.  reservoir  and  are  fed  ac  each  end  by 
a  connecting  trough  supplied  by  6-in.  pipes  direct  from 
the  well.     The  troughs  are  set  2  ft.  above  the  top  of 


the  reservoir  walls,  with  the  disks  hung  at  the  same 
elevation  as  the  top  of  the  walls. 

Without  the  monitor  roof  the  splashers  cooled  the 
water  11°  F.  during  the  hot  summer  days,  but  tht 
ventilation  was  not  sufficient  to  remove  a  great  amount 
of  steam  which  accumulated  under  the  roof.  As  soon  as 
the  monitor  was  added  the  air  under  the  roof  became 
clear  and  the  water  was  cooled  at  least  15°  F.  in  summer 
when  the  maximum  temperatures  ranged  from  90  to 
100°.  With  this  reduction  complaints  from  consumer.'^ 
ceased. 

N.  Werenskiold,  consulting  engineer,  Dallas,  designed 
the  reservoir  and  cooler  along  with  the  other  improve- 
ments of  the  water-works  system,  which  is  owned  by 
the  Flippen-Prather  Realty  Company. 


Finds  Motor  Trucks  Can  Build 
Cook  County  Hard  Roads 

MOTOR-TRUCK  haulage  of  road  material  direct 
from  existing  stone  quarries  or  gravel  pits  to  the 
construction  work  can  serve  one-half  of  the  50  miles  of 
roads  designated  in  the'  $1,000,000  bond  issue  author- 
ized last  fall  by  Cook  County,  Illinois.  This  is  the 
conclusion  of  B.  D.  Barker,  superintendent  of  highways, 
after  a  careful  examination  of  available  sources  of 
supply. 

The  following  details  are  given  as  indicative  of  what 
many  other  counties  may  be  able  to  do  to  get  roads 
built  without  increasing  the  freight  congestion,  and  in 
spite  of  embargoes  on  rail  shipment  or  road  materials. 
The  truck  haul  to  the  Holmwood-Lansing  8-mile  stretch 
will  average  two  miles.  There  are  two  sections  of  six 
miles  each  on  Archer  Road  leading  to  Joliet,  with  hauls 
of  two  and  three  miles,  respectively.  Five  miles  of 
the  Des  Plaines  River  Road  can  be  reached  with  a  3- 
mile  haul.  Unfortunately,  the  section  of  the  Chicago- 
Milwaukee  road  in  Cook  County  can  be  served  virtually 
by  rail  only.  The  route  parallels  the  North  Shore 
electric  lines,  on  which  material  has  been  shipped  from 
gravel  pits  in  Wisconsin,  but  the  5-  or  6-mile  haul 
would  ruin  existing  macadam  roads,  and  the  material 
is  not  considered  entirely  satisfactory  without  expenive 
washing  and  additions  of  larger  sizes. 

From  the  1917  contracts  there  still  remain  uncom- 
pleted of  this  amount  a  5-mile  stretch  distant  nine 
miles  from  the  quarries  at  Lamont  and  an  8-mile  stretch 
on  95th  St.,  2i  miles  away.  The  remainder  requires 
rail  deliveries  with  from  1-  to  5-mile  haul  from  the 
nearest  sidings.  The  longest  stretch,  16  miles  of  the 
Higgins  Road,  passes  through  undeveloped  gravel  pits 
where  washing  equipment  only  is  needed  lo  make  the 
whole  stretch  independent  of  rail  delivery. 

Cf  the  11  miles  to  be  built  with  the  aid  of  state 
funds,  only  3:'i  miles  could  be  built  by  existing  motor 
trucks  only.  The  hauls  would  be  five  to  six  miles,  while 
the  railroad  sidings  are  within  one  mile  of  the  work. 

Cement  for  the  concrete  roads  must  be  obtained  by 
rail,  and  in  the  quarry  section  sand  must  be  imported. 
Better  arrangements  are  looked  for  this  year,  and  les. 
tying  up  of  jobs  because  of  the  failure  of  sand  and 
gravel  companies  to  deliver  sand  to  broken-stone  jobs. 
Four  jobs  were  tied  up  last  season  on  this  account, 
although  cars  seemed  to  be  "available"  if  the  contractor 
bought  both  sand  and  gravel. 
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Lessons  Learned  from  Road  Work  in  War  Years 
Will  Be  Permanently  Helpful 

Freight  Bureau  Effects  Many  Economies  and  Shortens  Delays     Construction  and  Maintenance  Departments 
Cooperate — Careful  Route  Posting  Saves  Time  and  Money— Commission  Takes  Over  Much  Work 

By  H.  Eltinge  Breed 

First   Deputy  Commissioner  of   HiRhways,  Albany,   X.   Y. 


THE  stress  attending  highway  construction  and 
maintenance  during  the  past  year  of  scarce  labor, 
scanty  materials,  high  prices  and  general  difficulties 
has  taught  some  hard  lessons.  The  value  of  their  re- 
sults may  mitigate  the  distress  of  learning  them.  A 
doubtful  experimentation  was  involved  which,  in  nor- 
mal times,  would  have  been  shunned  as  unnecessary  by 
executives  of  ability.  But  many  of  these  expedients 
have  not  only  proved  valuable  under  present  conditions, 
but  furthermore  promise  to  be  permanently  helpful  to 
normal  highway  work. 

An  unprecedented  burden  of  traffic  has  fallen  upon 
the  highways,  and  a  slowed-up  delivery  and  scarcity  of 
materials  have  impeded  all  work  of  construction  and 
repair,  as  a  result  of  which  contractors  have  suffered 
heavy  losses.  This  has  hastened  the  establishment  in 
the  office  of  the  highway  commissioners  of  a  freight 
bureau  which  promises  to  be  the  most  important  fea- 
ture of  the  year's  innovations. 

The  original  idea  in  starting  such  a  bureau  was  to 
have  tabulated,  for  estimating  purposes  and  checking 
bills,  information  about  freight  rates  on  all  materials 
at  any  point  within  the  state.  We  also  thought  that 
through  this  bureau  we  could  check  up  existing  rates 
and,  where  they  were  disproportionate,  get  reasonable 
reductions  which  would  cheapen  work  or  foster  competi- 
tion by  making  available  several  sources  of  supply. 

The  first  step  necessary  in  this  work  was  to  assemble 
the  tariffs  concerning  commodities  used  in  highway  con- 
-struction.  Requests  were  sent  to  the  tariff  bureaus  of 
each  railroad  for  their  published  lists.  To  check  these 
against  the  official  tariff  indices  in  the  files  of  the  New 
York  Public  Service  Commission  a  filing  system  was 
installed  which  showed  the  tariffs  of  each  individual 
road  in  numerical  sequence,  using  the  Interstate  Com- 
merce Commission  number  where  given  and  where  not, 
the  Public  Service  Commission  number.  This  system 
shows  the  class  rate,  demurrage  and  switching  tariffs. 
The  specific  commodity  tariffs  applying  on  asphalt,  ce- 
ment, sand  and  other  materials  are  indexed  as  well 
under  the  commodity,  and  all  work  is  cross-indexed  so 
that  it  can  be  readily  found  under  the  road,  under  the 
commodity  or  under  the  number.  These  tariffs  are  kept 
up  to  date  and  checked  by  means  of  the  weekly  tariff 
bulletin  of  the  Public  Service  Commission. 

It  may  readily  be  seen  that  in  estimating  work  we 
have  accurate  knowledge  not  only  of  the  cost  of  mate- 
rials but  also  of  the  freight  rates  from  the  different 
sources  of  supply  so  that  we  can  determine  just  what 
is  most  economical  for  the  particular  piece  of  work  un- 
der construction.  This  information  is  also  valuable  in 
verifying  the  price  assessed  by  the  carriers  on  shipments 


where,  as  in  much  of  our  maintenance  work,  the  freight 
has  to  be  paid  by  the  department. 

Besides  the  collecting  of  data  for  purposes  of  e.stimat- 
ing  and  checking,  the  work  of  the  bureau  has  been 
broadened  to  include  the  analysis  of  commodity  rates. 
If  the  published  rate  is  not  in  line,  or  is  unreasonably 
high  in  comparison  with  other  rates  quoted  by  other 
carriers  under  like  circumstances,  it  is  taken  up  with 
the  carrier  on  which  it  originated.  Usually,  when  it 
can  be  shown  that  the  rate  is  out  of  line  or  high,  a  re- 
duction is  made.  Reductions  covering  24  individual 
transportations  have  thus  far  been  made  by  the  carriers. 

Certain  carriers  had  been  holding  to  their  own  lines 
much  traffic  which  originated  thereon,  even  though  this 
required  moving  shipments  over  an  unreasonably 
roundabout  route,  whpre  a  division  of  the  business  with 
another  line  would  have  meant  a  decidedly  shorter  haul. 
The  tendency  of  this  practice  was  to  keep  certain  pro- 
ducing points  out  of  territory  to  which  they  were  natu- 
rally tributory  because  of  the  high  freight  rates  of  the 
roundabout,  one-line  haul.  This  was  prejudicial  to  the 
road  following  this  practice,  since  the  point  so  affected 
could  not  compete  in  certain  territories.  If  the  rates 
were  maintained  on  the  basis  of  the  mileage  and  level 
which  would  naturally  obtain  on  the  two-line  haul  as  the 
shortest  route  between  a  producing  point  and  its  destina- 
tion, competition  would  have  been  kept  open  and  the 
offending  road  would  have  had  at  least  a  part  of  the 
business.  The  representations  of  the  Freight  Bureau 
on  this  point  were  finally  accepted  by  the  roads  and 
resulted  in  a  reduction  of  rates  to  about  200  points. 

Although  in  general  the  commodities  which  enter  into 
the  construction  of  highways  are  of  such  nature  and 
volume  that  they  have  specific  commodity  rates  estab- 
lished by  the  railroads  to  apply  particularly  to  their 
movement,  in  some  instances  there  exist  no  such  rates. 
In  the  latter  case  the  matter  is  taken  up  with  the  traffic 
department  of  the  originating  line  and  it  is  shown  the 
tonnage  that  it  will  be  possible  to  move  if  reduceu  rates 
are  made  effective.  In  most  cases  the  desired  reduction 
is  obtained 

Usually  all  these  propositions  are  taken  up  with  the 
general  freight  agent,  but  if  no  relief  is  obtained  from 
the  railroad  officials  the  matter  is  referred  either  to  the 
Interstate  Commerce  Commission  when  the  traffic  is  in- 
terstate, or  to  the  Public  Service  Commission  when  the 
traffic  is  intrastate. 

On  account  of  the  tremendous  traffic  the  carriers  have 
had  to  handle  there  has  been  a  serious  shortage  of  cars 
and  frequent  interruptions  of  service  at  congested  ter- 
minals. This  has  perplexed  all  our  work  and  interfered 
with  progress.    It  has  become  a  part  of  the  duih  routine 
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to  call  upon  the  carriers  to  furnish  cars  and  to  modify 
embargoes  so  that  materials  may  move.  This  work  has 
been  facilitated  by  the  data  of  the  bureau.  The  re- 
quest for  furnishing  cars  is  usually  filed  with  the  super- 
intendent of  car  service  of  the  line  involved,  and  the 
request  for  the  modification  of  embargoes  with  the 
superintendent  of  transportation.  Relief  has  been 
granted  in  most  cases,  although  occasionally  it  has  been 
necessary  to  appeal  to  the  Car  Service  Commission  at 
Washington,  which  has  aided  us  materially  In  one  in- 
stance, however,  the  matter  was  brought  informally  to 
the  attention  of  the  Interstate  Commerce  Commission 
and  in  another  it  was  necessary  to  institute  formal  pro- 
ceedings before  the  New  York  Public  Service  Commis- 
sion.    In  both  cases  the  relief  was  granted. 

The  bureau  has  also  aided,  when,  because  of  slow 
shipments  or  sidetracking  due  to  congestion,  it  has  been 
necessary  to  trace  cars.  This  has  been  done  through 
the  operating  and  the  traffic  departments  of  the  rail- 
roads, the  choice  being  determined  by  the  better  service 
one  or  the  other  would  give.  The  fact  that  even  at  pres- 
ent 569,700  tons  of  imported  material  are  necessary  to 
complete  work  now  under  contract,  while  many  times 
during  the  rush  season  there  have  been  several  times 
that  amount,  is  good  evidence  of  the  importance  of  the 
work. 

The  burden  thrust  upon  the  highways  by  the  overflow 
and  delays  of  the  railroads  has  emphasized  an  old  les- 
son, one  too  often  neglected  by  officials.  This  is  the  neces- 
sity of  adequate  routing  by  posted  signs  and  by  sending 
up-to-date  information  to  publications  and  automobile 
clubs.  Nothing  occasions  the  traveling  public  more 
annoyance  and  loss  of  time  and  energy  than  uncertainty 
about  routes.  For  instance,  a  farmer  sends  a  new  man 
with  a  truckload  of  perishable  berries  to  the  nearest 
shipping  point.  The  new  man  meets  an  unmarked  cross- 
road, takes  the  wrong  turn,  wastes  half  a  day,  arrives 
too  late  for  shipment,  half  the  berries  rot  over  night, 
and  the  farmer  condemns  the  highway  department.  Or 
the  physician,  motoring  as  the  quickest  way  to  reach  a 
home  of  sickness,  strikes  a  detour,  loses  his  way,  gets 
mired  on  a  country  road  and  nearly  has  nervous  pros- 
tration before  he  reaches  his  goal.  Such  incidents  are 
annoying  enough  at  easier  times;  under  the  present 
high  pressure  of  living  and  under  the  necessity  for  in- 
creased traffic  from  distant  points  they  are  unendurable. 
We  have  learned  that  effective  guide-marks  at  intersect- 
ing points  almost  double  the  value  of  a  road  and  are 
trying  to  post  every  detour  beyond  possibility  of  mis- 
understanding. Furthermore,  we  are  telling  about 
routes  and  those  open  or  closed  for  repairs,  and  trying 
to  have  all  publications  give  the  public  the  latest  in- 
stead of  obsolete  information  that  might  have  been  true 
the  month  before  last.  To  this  end  the  department 
solicits  correspondence  with  newspapers,  periodicals, 
guide-book  publications  and  automobile  associations. 

Another  point  particularly  accented  by  the  heavy 
traffic  upon  the  highways  is  so  obvious  that  we  wonder 
now  at  its  tardy  realization.  Many  highway  depart- 
ments are  divided  so  that  construction  work  is  cared 
for  by  one  organization,  and  maintenance  and  repair  by 
another.  Where  there  are  parallel  routes  between  two 
points  it  is  sensible  that  if  one  must  be  closed  to  traffic 
the  other  shall  be  kept  open.    Yet  this  year  it  has  fre- 


quently happened  that  both  routes  were  closed  simultan- 
eously— one  for  maintenance  and  repair,  the  other  for 
new  construction  work.  This  condition  was  not  inten- 
tional, of  course,  but  was  brought  about  by  the  inevita- 
bly slow  progress  on  many  contracts  as  a  result  of  which 
construction  work  on  some  routes  continued  over  two  or 
three  seasons,  during  which  time  it  became  imperative 
to  do  maintenance  work  on  parallel  routes.  We  know 
now  that  work  in  future  must  first  be  definitely  planned 
with  regard  to  the  necessary  maintenance  and  repairs 
on  any  route,  so  that  no  road  need  require  the  ninth 
patch  for  lack  of  the  first.  Then  the  construction  work 
in  the  locality  must  be  allotted  so  that  it  will  fall  on  the 
same  route  as  the  repair  work,  leaving  the  alternate 
route  free  for  uninterrupted  traffic. 

Another  difficulty  of  this  past  season  has  been  the 
inadequacy  of  labor,  both  in  quantity  and  quality. 
Many  contractors  in  New  York  State  had  still  uncom- 
pleted large  sections  of  work  which  they  had  bid  in  at 
comparatively  low  prices.  In  order  to  give  them  a 
chance  to  finish  their  work  as  nearly  as  possible  in  ac- 
cordance with  their  estimates,  the  department  decided 
to  curtail  the  letting  of  new  work,  which,  bid  in  at 
prevailing  high  prices,  would  give  the  successful  com- 
petitor an  unfair  advantage  due  to  his  ability  to  pay 
higher  wages  to  labor  in  a  limited  market.  As  it  was, 
all  the  supply  of  labor  available  for  highway  construc- 
tion purposes  was  utilized. 

The  curtailment  of  work  made  it  necessary  to  decrease 
the  engineering  force,  or  there  would  have  been  a  dis- 
proportionate charge  against  overhead  expenses.  The 
department  was  lightened  to  the  actual  number  of  men 
needed  to  do  the  work  in  hand  efficiently.  Then  came 
enlistments  and  the  draft.  Today  145  of  our  engineers 
are  in  the  national  service,  and  it  is  impossible  to  get 
men  of  anything  like  equal  caliber  or  experience  to  take 
their  places.  So  the  men  who  remain  have  worked  under 
extra  pressure,  new  methods  and  short  cuts  have  been 
used,  and  the  work  has  been  kept  up  without  taking  on 
new  people. 

In  spite  of  all  possible  help  given  to  contractors  hav- 
ing outstanding  work,  many  of  them  failed.  They  sim- 
ply couldn't  meet  the  increasing  cost  of  materials  plus 
increasing  wages  and  decreasing  efficiency  of  labor.  We 
started  the  year  1917  with  294  contracts  in  force. 
During  the  season  we  let  29  for  new  work  and  14  com- 
pletion contracts  for  work  defaulted.  This  put  a  total 
of  1530  miles  of  work  to  be  done  under  contract  in 
1917  (at  which  time  about  530  miles  of  this  was  physi- 
cally complete).  As  the  season  progressed  a  number  of 
these  contracts  were  defaulted.  Eighteen  of  these  were 
of  extraordinary  importance  because  they  served  com- 
munities for  which  it  was  necessary  that  traffic  be 
moved  and  where  the  present  roads  were  impassable. 
Something  had  to  be  done  quickly.  The  obvious  action 
was  for  the  department  to  take  over  this  work  in  spite 
of  the  additional  labor  it  would  mean  for  the  decreased 
engineering  force.  This  it  did  after  due  notification  to 
the  contractors,  and  after  bonding  companies  had  proved 
their  inability  to  proceed  with  the  work.  The  work 
taken  over  by  the  department  covered  90.55  miles;  the 
original  contract  price  for  it  was  $1,187,976.22.  It  com- 
prised waterbound  macadam,  surface  treatment;  bitu- 
minous    macadam,     penetration     method;     bituminous 
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macadam,  mixed  method;  cement  concrete,  and  brick. 
The  contractors  had  completed  $441,000  worth  of  this 
work  and  the  department  since  taking  it  over  has  ex- 
pended $425,000.  A  number  of  the  contracts  are  now 
entirely  finished  and  some  are  so  nearly  completed  that 
they  can  be  finished  in  the  first  month  of  the  coming 
season.  Good  progress  has  been  made  upon  all  of  them. 
Two  lessons  have  been  learned  from  this  experience. 
The  first  pertains  to  legislative  enactment.  Many  high- 
way laws  are  so  written  as  to  preclude  the  possibility  of 
the  state  department  completing  abandoned  work.  Such 
laws  should  be  changed.  In  New  York  State  the  Depart- 
ment of  Highways  can  intervene  only  on  cancelled  con- 
tracts.    It  would  seem  advisable  that   in   emergencies 


adequate  authority  be  given  the  department  forces. 
The  .second  lesson  .sounds  a  cheerful  note  in  a  pes- 
simi.stic  sea-son.  We  have  proved  that  an  organized  high- 
way department  can  be  buoyantly  independent.  If  it 
becomes  impossible  to  proceed  by  the  original  contrac- 
tural  methods  with  work  deemed  of  sufficient  import- 
ance, then  the  department  can  take  it  upon  its  own 
shoulders  and,  from  our  records  this  year,  do  it  quite 
as  well  and  more  rapidly  than  the  contractor.  This  sense 
of  power,  the  proved  ability  to  meet  difficulties,  and  the 
aroused  public  consciousness  to  the  need  of  adequate 
highway  routes  throughout  the  nation,  are  perhaps  com- 
pensation enough  for  the  trials  and  discouragements  of 
the  year. 


Coal  Car  Thawing  Plant  Built  of  Precast  Concrete  Units 

Hot  Air  Is  Blown  All  Around  Trains  of  Cars  Containing  Frozen  Coal  Which  Are 
Housed  in  Unit  Concrete  Building  in  Terminal  Yard 

By  Scott  W.  Linn 

General  Contractor,  Cleveland.  Ohio 


THE  concurrence  of  the  coal  shortage  and  the  un- 
precedented cold  wave  of  the  first  week  in  January 
brought  to  the  attention  of  the  coal-using  public  around 
the  tidewater  ports  their  dependence  upon  some  method 
of  thawing  out  the  coal  so  as  to  permit  its  being  un- 
loaded. Car  after  car  reached  the  New  Jersey-New  York 
harbor  ports  with  contents  so  hard  as  to  resist  almost 
any  manual  effort  to  release  them.  To  meet  such  con- 
ditions where  mechanical  car  dumpers  are  used  large 
thawing  plants  have  been  installed  at  a  number  of  ter- 
minals. These  are  enclosed  houses  in  which  cars  or 
trains  of  cars  are  run,  there  to  be  heated  by  one  means 
or  another  to  a  temperature  which  will  thaw  the  frozen 
coal  and  permit  its  easy  dumping  from  the  dum.per  just 
along  the  same  track.  A  number  of  such  plants  have 
been  installed  by  the  Walter  S.  Newhall  Co.,  of  Cleve- 
land, Ohio,  in  the  past  few  years,  culminating  in  one 
of  precast  reinforced  concrete  at  South  Amboy,  N.  J.,  for 
the  Eastern  Coal  Dump  Co. 

In  the  first  thawing  plant  built  for  this  company  in 


1910  a  live  steam  point  system  was  used.  A  boiler 
plant  of  estimated  capacity  was  provided,  and  an  under- 
ground main  steam  line  laid  from  the  boilers  to  inter- 
secting steam  lines  parallel  to  and  between  railroad 
tracks.  At  intervals  of  about  20  ft.  manifolds  were 
used,  to  which  several  lines  of  rubber  hose  were  con- 
nected. The  other  end  of  each  piece  of  hose  was  at- 
tached to  a  malleable-iron  casting  on  the  end  of  a  piece  of 
1-in.  pipe  about  10  ft.  long.  The  opposite  end  of  this 
pipe  was  pointed  and  perfoi;ated  near  the  pointed  end. 
These  pipes  were  drilled  or  driven  into  the  frozen  coal 
and  live  steam  admitted  to  the  coal  through  the  per- 
forations. 

A  winter's  use  of  this  thawing  system  proved  that  it 
was  not  a  success,  especially  in  thawing  bituminous  coal. 
■It  was  not  economical  in  the  use  of  steam  and  the  han- 
dling of  the  points  and  hose  was  dangerous  to  operators. 
When  a  point  was  driven  into  the  body  of  frozen  coal 
instead  of  the  steam  being  distributed  through  the  coal 
for  any  distance  the  tendency  was  for  it  to  thaw  out  a 
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cylinder  around  the  pipe,  allowing  the  steam  to  escape 
to  the  top  of  the  coal.  This  was  particularly  true  in  the 
case  of  bituminous  coal  or  finely  divided  anthracite. 
This  action  of  the  steam  made  it  necessary  to  drive  in 
the  points  a  considerable  number  of  times  in  each  car. 
When  the  coal  was  finally  thawed  the  moisture  from 
the  condensed  steam  rendered  it  very  wet.  The  coal  was 
also  in  a  heated  condition  and  on  cool  days  a  visible 
vapor  arose  from  it  for  a  considerable  time  after  a  boat 
was  loaded.  This  gave  rise  to  a  fear  among  shippers 
of  danger  of  spontaneous  combustion. 

As  a  result  of  the  various  difficulties  encountered  in 
the  point  system  a  study  was  made  of  other  proposed 


ERECTING  THE  PRECAST  MEMBERS  FOR  A  COAL- 
THAWING  SHED 

systems  of  thawing  in  which  the  trouble  mentioned 
might  not  appear.  Several  methods  of  combining  and 
applying  heat  to  cars  were  considered,  in  all  of  which 
it  was  thought  to  be  economical  to  provide  an  enclosed 
building  with  insulated  walls.  Construction  difficulties, 
cost  of  maintenance  and  other  objections  led  to  the 
abandonment  of  most  of  the  schemes.  The  plan  that 
finally  appeared  to  be  most  practical  from  the  construc- 
tion and  operating  standpoints  was  the  hot-air  system 
used  in  the  latest  plants. 

Early  plants  of  this  type  were  built  of  wood  frames 
with  insulated  walls  and  roof  and  a  later  one  at  another 
site  was  of  steel  and  concrete  with  insulated  walls. 
Finally  in  1916  the  latest  plant  at  South  Amboy  was 
built  of  precast  concrete  members  under  a  structural 
system  developed  by  C.  D.  Watson  of  the  Precast  Con- 
crete Co.,  Cleveland,  Ohio.  This  building,  erected  by  the 
latter  company  under  the  direction  of  the  Walter  S. 
Newhall  Co.,  as  engineers  and  general  contractors,  is 
described  in  this  article. 

The  building  for  the  thawing  plant  is  570-ft.  long  and 
48-ft.  wide,  spanning  three  tracks  and  having  a  capacity 
of  forty-two  40-ft.  cars.  It  is  an  enclosed  shed  with 
four  longitudinal  rows  of  columns,  and  walls  making  a 
separate  room  for  each  of  the  three  tracks  and  carrying  a 
roof  sloping  both  ways  from  a  central  longitudinal  ridge 
and  an  intermediate  ceiling,  the  space  between  being 
utilized  for  the  air  ducts.  In  the  middle  of  the  length 
is  a  higher  section  50-ft.  long,  in  the  upper  part  of 
which  is  located  the  blower.  Structurally  all  the  mem- 
bers are  of  precast  reinforced  concrete  joined  together 


in  the  usual  manner  of  such  construction.  Each  column 
is  grooved  as  shown  in  the  details  to  provide  space  for 
two  rows  of  precast  wall  slabs  which  are  let  down  into 
the  slot,  the  space  between  being  filled  with  mineral 
wool  as  an  insulator.  The  roof  and  ceiling  slabs  are 
precast  and  set  in  place  on  girders  and  beams  framing 
it  to  the  columns.  The  wall  slabs  are  10-ft.  long,  3-ft. 
wide,  11 -in.  thick  with  heavier  edges  and  cross  ribs. 
An  asbestos  covering  was  used  on  the  roof  slabs,  and 
steel  rolling  doors  were  used  for  enclosures. 

Boilers  furnishing  steam  for  the  thawing  plant  are  sit- 
uated about  400  ft.  from  the  apparatus  rooms.  The  boil- 
er plant  was  installed  several  years  ago  for  the  purpose 
of  supplying  steam  for  the  live  steam  point  system.  It 
was  later  used  for  the  first  hot-air  plant.  It  has  been 
enlarged  to  accommodate  both  hot-cir  plants. 

The  building  is  divided  longitudinally  into  three 
rooms.  As  each  room  covers  one  track  and  can  be  used 
as  an  independent  unit  with  or  without  the  two  other 
rooms,  three  complete  apparatus  units  are  used.  These 
units  are  duplicates  in  detail  and  arrangement  and  a 
description  of  one  is  applicable  to  all. 

Each  unit  consists  of  one  blower,  one  engine  and  two 
sets  of  heating  coils.  The  engine  is  of  the  vertical 
enclosed  type,  and  is  direct-connected  to  the  blower  at 
a  sufficient  distance  away  to  provide  clearance  for  free 
return  of  air  to  the  blower  wheel.  The  blower  is  of  the 
multi-vane  double-discharge  type  and  furnishes  air  in 
large  enough  quantity  to  give  frequent  complete  change 
of  air  in  the  thawing  rooms.     Each  unit  has  two  sets  of 
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DIAGRAM    TO    SHOW   HOW   THE   HOT    AIR    FROM    THE    BLOWER  REACHES   THE   COAL,  CARS   TO   BE 

THAWED  OUT 

heater  coils  arranged  one  on  each  side  of  the  blower  The  hot  air  is  handled  by  the  so-called  "blow  through" 
and  carrying  sufficient  pipe  to  insure  delivery  of  the  system.  Air  is  blown  from  the  fan  through  heater  coils 
desired  volume  of  air  at  the  required  temperature.  The  into  the  plenum  chamber,  the  bottom  of  w^hich  in  this 
heater  coils  are  provided  with  valves  and  other  acces-  case  is  on  approximately  the  same  level  as  the  bottom 
sories  necessary  to  divide  them  into  groups  for  further  of  the  longitudinal  distributing  ducts  lying  just  above 
regulation  of  operation  when  the 
full  capacity  of  the  plant  is  not  re- 
quired. Traps  are  provided  so  that 
the  water  condensation  is  returned 
to  the  boiler  through  the  return  line. 


Typical     LongH-udlinal     Section 
Hatf  Section  through  Blower  House 

Haif  Section  -through  Low  Part 
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the  ceiling  of  the  thawing  room.  In  normal  operation 
of  the  plant  each  blower  unit  provides  hot  air  only  to 
the  room  beneath  the  blower.  However,  the  plenum 
chamber  extends  transversely  across  the  full  width  of 
the  blower  room  and  is  fitted  with  a  system  of  dampers 
which  can  be  adjusted  so  that  air  may  be  used  in  any 
room  or  in  any  combination  of  rooms  with  the  operation 
of  any  blower  unit. 

Heated  air  enters  the  hot-air  ducts  which  in  this  plant 
are  two  in  number  and  lie  adjacent  to  the  wall  and  just 
above  the  ceiling  of  the  thawing  rooms.  In  the  bottom 
of  the  hot-air  ducts  are  openings  connecting  with  the 
flues  lying  alongside  of  the  wall  and  downward.  Part 
of  these  discharge  laterally  toward  the  sides  of  the  cars 
containing  frozen  material  and  the  remainder  are  car- 
ried into  flues  opening  upwardly  toward  the  bottom  of 
the  car.    This  gives  a  good  distribution  of  hot  air  com- 


ing m  contact  with  the  sides,  the  ends  and  the  bottoms 
of  the  cars.  It  is  often  not  necessary  to  thaw  material 
all  the  way  through  and  this  arrangement  of  circulation 
thaws  quickly  where  thawing  is  mostly  required. 

The  return  air  duct  lies  between  the  hot-air  ducts  and 
extends  to  the  ends  of  the  building  in  the  same  manner. 
Openings  are  provided  at  intervals  in  the  bottoms  of  the 
return  air  ducts  and  the  cooled  air  returns,  thereby  to 
the  blower.  Patents  issued  and  pending  covering  the 
system  of  thawing  material  are  held  by  the  Walter  S. 
Newhall  Co. 

Usually  from  one  to  two  hours  will  thaw  the  ice  in 
the  coal  so  that  it  will  dump  freely  when  the  car  is 
turned  over  on  the  dumper.  Under  this  system  coal  was 
thawed  at  an  average  of  approximately  1.4c.  per  ton 
with  the  price  of  fuel  coal  obtainable  up  to  the  fall 
of  1916. 


Pennsylvania  Superior  Court  Decision  Covers 
Moot  Valuation  Questions 

Special-Use  Value  of  Land,  Reproduction  Cost  of  Parallel  Lines  Absorbed,  and  Discounts  on  Securities 
Allowed  in  Ohio  Valley  Water  Company  Case  -^Engineers  Best  Fitted  To  Estimate  Construction  Period 


VALUATION  allowances  frequently  excluded  were 
admitted  by  the  Superior  Court  of  Pennsylvania  in 
a  decision  rendered  Oct.  8,  1917.  The  case  was  the  ap- 
peal of  the  Ohio  Valley  Water  Co.  from  an  order  of  the 
Pennsylvania  Public  Service  Commission  in  fixing  the 
value  of  the  company's  plant  and  establishing  rates  for 
water.  Among  the  court's  findings  in  reversing  the 
commission's  order  is  one  that  special  adaptation  for  a 
particular  use  should  be  considered,  and  another  that 
the  reproduction  cost  of  parallel  lines  absorbed  should 
be  allowed,  even  though  the  consolidation  has  rendered 
parts  of  the  original  plant  useless.  Going  value,  says 
the  decision,  must  be  allowed,  and  as  a  separate  factor, 
considering  the  property  as  an  entire  operating  concern. 
The  cutting  down  of  the  estimated  construction  period 
by  the  commission  is  criticized,  the  court  holding  that 
the  engineers  were  best  fitted  to  determine  this.  Dis- 
counts on  securities  are  allowed  as  a  proper  capital 
charge,  and  on  the  evidence  71%  is  called  reasonable. 
Following  are  extracts  from  the  decision: 

Speculative  Rates  Not  Permissible 

Rates  should  not  be  speculative  or  put  in  operation 
for  the  purpose  of  determining  whether  too  low  or  too 
high.  Before  that  question  can  be  answered,  a  loss  of 
property  might  result.  The  business  of  rate  making 
should  not  be  an  effort  to  impose  on  either  the  public 
or  the  corporation ;  and,  while  it  may  be  true  that  some 
corporations  in  the  past  have  acted  unfairly  to  the  pub- 
lic, that  would  not  justify  a  confiscatory  valuation  by 
the  commission  or  a  lowering  of  rates  causing  a  confisca- 
tion. Rate  making  contemplates  fair  dealing  between 
the  company  and  the  public.  The  public  is  entitled  to 
be  served  at  reasonable  rates  on  the  value  of  the  prop- 
erty used  in  the  public  service.  The  company  is  entitled 
to  a  rate  that  will  allow  it  a  fair  return.  To  induce 
investment  and  the  continuance  of  capital,  there  must 


be  some  gain  commensurate  with  that  of  any  other  busi- 
ness. The  mere  assurance  that  the  investment  will  not 
be  confiscated  will  not  suffice. 

The  weight  of  authority  is  in  favor  of  the  standard  of 
present  value  as  distinguished  from  the  cost  of  repro- 
duction or  the  actual  cost  of  construction.  Original  cost, 
assuming  that  the  books  of  the  old  concerns  correctly 
recorded  all  of  the  items  that  went  into  cost,  which 
would  be  quite  rare,  would  not  take  into  consideration 
many  of  the  incidental  features  of  expense  which  com- 
panies must  meet,  nor  would  it  make  any  allowance  for 
any  "increase  in  value"  in  the  physical  property. 

The  present  value  represents  more  than  the  cost  of 
reproduction,  which  is  the  present  day  cost  of  the  real 
estate,  machinery,  equipment  or  plant,  labor  of  install- 
ing or  construction,  and  putting  in  place  to  perform  its 
various  functions.  To  these  bare-bone  charges  must  be 
added  "time  and  money  expended  in  the  promotion  of 
the  enterprise;  in  the  organization  of  the  company  and 
interesting  capital  therein,  including,  also,  legal  ex- 
penses, obtaining  the  necessary  franchise,  as  well  as 
the  costs  of  incorporating  the  company";  engineering 
and  superintendency ;  losses  arising  from  accidents  to 
men  and  material  during  the  construction  period;  ex- 
penditures bound  to  be  made  by  reason  of  the  incom- 
pleteness of  plans,  always  attached  to  the  most  perfectly 
planned  work;  the  cost  of  administration,  interest  paid 
during  construction;  securing  and  retaining  customers; 
the  loss  of  earnings  during  the  time  usually  required 
in  a  well  managed,  progressive  plant  to  build  up  its 
business;  the  loss  from  unsuccessful  experiments  in- 
tended to  protect  life  and  property,  or  reduce  operating 
cost,  or  increase  the  efficiency  of  the  service;  the  in- 
stallation of  machinery  made  necessary  through  the 
progress  of  scientific  development,  thereby  causing  good 
but  inferior  machinery  to  become  obsolete;  increased 
public  demands  causing  the  present  equipment  to  be- 
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come  inadequate  through  lack  of  capacity  and  its  replace- 
ment necessary;  the  cost  usually  attendant  upon  the 
consolidation  of  many  plants  into  one  efficient  organiza- 
tion, the  benefit  of  which  should  be  reduced  cost  of 
operation  and  better  service;  and  the  increased  value  of 
such  consolidated  plants  over  the  separate  units  that 
formerly  composed  them. 

Special-Use   Value   of   Land   Allowed 

The  Neville  Island  property  presents  a  difficult  propo- 
sition. The  appellant  purchased  several  acres  of  land, 
upon  which  it  drilled  a  number  of  wells,  and  secured  a 
supply  of  pure  water,  which  it  pumped  into  its  mains. 
The  appellant  contends  that  the  particular  value  comes 
from  the  location  of  a  sand  bar  within  the  property  line, 
through  which  the  water  percolates  into  the  wells, 
thereby  enabling  the  appellant  to  furnish  filtered  water 
to  its  consumers.  The  appellees  urge  that  inasmuch  as 
some  of  this  property  is  within  the  harbor  lines,  it  is 
necessary  for  the  appellant  to  secure  a  permit  from  the 
United  States  Government  to  sink  its  wells,  which  per- 
mit may  be  revoked  at  any  time  and  the  wells  rendered 
useless. 

This  theory  of  the  appellees  to  reduce  the  value  of 
the  appellant's  property  cannot  be  sustained.  Consider- 
ing the  testimony  as  to  what  relative  claims  might  arise 
between  the  Federal  Government  and  the  appellant  as 
to  the  ownership  or  use  of  the  land  in  question,  the 
presumption  of  ownership  is  with  the  grantee,  who  is 
in  the  possession  and  use  of  the  property.  As  against 
the  entire  world,  its  rights  are,  so  far  as  the  commis- 
sion is  concerned,  free  from  dispute.  It  presents  a  title 
in  fee  simple,  which,  with  possession  and  actual  use, 
ought  certainly  to  outweigh  any  remote  possibility  of 
danger  from  the  Government,  even  if  they  could  assert 
a  right.  If  the  appellant's  title  should  be  taken  away  at 
some  future  time,  and  its  value  should  be  of  such  weight 
as  to  enter  materially  into  the  basis  on  which  the  sche- 
dule of  rates  was  fixed,  the  commission  can  readily  ad- 
just the  rates;  but  until  that  time  the;  appellant  is 
entitled  to  what  it  bought,  paid  for,  improved  and  is 
now  using. 

A  special  value  is  claimed  for  this  property.  The 
appellees  would  limit  it  to  the  price  fixed  for  lots  imme- 
diately adjoining,  or  in  the  vicinity ;  it  is  contended  that 
water  of  the  same  quality  as  secured  by  appellant  could 
be  procured  from  the  adjoining  lots.  The  appellant  is 
dealing  with  what  has  been  done,  and  not  with  a  prob- 
lematical use  of  adjoining  properties.  It  may  be,  as 
stated  by  Mr.  Justice  Hughes  in  the  Minnesota  rate 
cases,  supra,  that  real  estate  should  not  receive  an 
enhanced  value  beyond  that  of  communal  growth,  and 
that  the  real  estate  of  a  railroad  company  should  not 
be  valued  beyond  that  of  contiguous  properties  or  for 
its  worth  to  the  railroad ;  but  that  court,  while  disallow- 
ing condemnation  value  for  real  estate,  was  particular 
to  say  that  real  estate  is  entitled  to  a  fair  market  value 
for  all  its  available  uses  and  purposes,  or,  if  it  has  a 
pecuUar  value  or  special  adaptation  for  a  particular  use, 
these  items  should  be  considered  in  the  rate-making 
values. 

There  is  a  difference  between  increased  value  which 
accrues  by  reason  of  the  concentration  of  population 
along  the  utility's  line  and  the  value  which  results  from 


the  centralizing  of  real  property,  mechanical  appliances, 
machinery,  equipment  and  business  .sagacity  into  a  suc- 
cessful industry  which  produces  large  returns  of  the 
particular  commodity  which  these  energies  were  bent 
on  bringing  forth.  For  many  years  this  property  re- 
mained idle,  when  the  men  with  the  idea  and  capital 
developed  it.  Such  property,  so  worked  upon,  has  an 
added  value  undoubtedly  beyond  that  of  the  mere  cost 
of  the  machinery,  the  labor,  and  pay  of  the  man  who 
conceived  the  idea,  or  the  value  of  the  adjoining  prop- 
erty or  in  the  immediate  vicinity.  In  this  case  the 
public  has  been  benefited  in  that  it  i.s  able  to  procure 
a  commodity  of  purer  quality  in  large  quantities.  If  a 
fair  rate-making  value  cannot  be  given  this  increased 
value,  then  much  of  the  efforts  of  managers  to  procure 
satisfactory  and  suitable  agencies  to  reduce  the  cost  or 
better  the  service  of  utilities  would  be  seriously  handi- 
capped. 

Parallel  Lines  Not  to  Be  Excluded 

In  considering  the  values  of  the  parallel  lines  of  the 
Monongahela  Water  Co.  [which  had  been  absorbed  by 
the  Ohio  Valley  Water  Co.],  the  commission  allowed 
one-third  of  the  reproduction  cost.  The  appellant  asks 
that  it  be  allowed  full  value  for  its  parallel  lines  in 
McKees  Rocks,  and  this,  we  think,  is  a  proper  request. 
If  utility  companies  in  organizing  into  one  operating 
plant  a  number  of  smaller  ones  must  be  deprived  of  a 
fair  return  on  the  values  of  the  properties  purchased, 
and  are  also  limited  to  the  reduced  cost  of  operation  by 
reason  of  such  consolidation,  it  is  evident  that  the  more 
practical  way  should  be  to  permit  the  companies  to 
remain  separate  operating  concerns.  The  public  is 
entitled  to  a  fair  benefit  from  ever>^  such  move  made  by 
a  utility  concern ;  and  where  they  assemble  a  number  of 
plants  with  separate  overhead  and  operating  charges 
into  one  plant  with  one  overhead  charge  and  one  or  more 
operating  plants,  while  the  operating  plant  of  some  of 
the  separate  units  may  be  rendered  useless,  still  the 
new  concern  has  paid  for  it,  and  the  capital  was  origi- 
nally and  is  now  invested  on  its  account.  Investors  could 
not  be  induced  to  traffic  in  such  an  unsatisfactory  and 
unstable  security,  where  the  risk  is  not  failure  by 
reason  of  operation,  but  failure  through  confiscation. 
The  benefit  that  should  come  to  the  public  is  through 
the  reduced  cost  of  operation ;  but  the  value  of  the  dis- 
mantled plant  should  not  be  taken  from  the  books  as 
a  capital  charge  until  such  time,  through  sale,  or  other 
equitable  arrangement,  such  value  has  been  reamortized. 
The  reproduction  cost  should  have  been  allowed  as  fixed 
by  the  engineers. 

The  commission  declined  to  allow  any  sum  for  going- 
concern  cost  or  value.  While  it  is  said  due  considera- 
tion would  be  given  this  item,  its  report  expressly  shows, 
in  the  separate  items  found,  nothing  was  allowed  for 
fe-oing  value;  in  fact,  the  rate-making  value  allowed  was 
less  than  the  reproduction  cost  of  the  physical  property. 
It  will  not  do,  as  argued  by  the  appellees,  to  say  that 
the  item  of  going  value  was  considered  in  the  reproduc- 
tion cost  as  returned  by  the  engineers  for  the  appellees. 
Aside  from  the  fact  that  the  engineers  by  their  evidence 
excluded  any  such  thought,  it  would  be  almost  impossible 
to  determine  the  going  cost  or  value  assessable  to  each 
factor  comprising  the  property.     It  is  onlv  bv  consid- 
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ering  the  property  as  an  entire  operatinjr  concern  that 
we  are  able  to  reach  any  conclusion  on  this  item. 

The  reason  given  by  the  appellees'  engineers  for  not 
allowing  any  sum  for  going  cost  was  that  at  the  time 
the  valuation  was  made  the  company  had  a  paying  busi- 
ness. This  omits  the  theory  upon  which  present  value 
as  aided  by  reproduction  cost  is  found.  It  must  in- 
clude all  the  charges  necessary  to  duplicate  the  plant, 
allowing  present-day  prices  for  the  cost  of  constructio.n 
The  present  value,  in  the  case  before  us,  includes  noth- 
ing for  developmental,  preliminary  or  going-concern 
costs  or  value  as  herein  mentioned.  As  it  is  a  property 
right,  the  commission  cannot  vaguely  consider  it;  but 
where  it  exists  as  here  shown,  it  must  be  allowed.  While 
it  may  be  said  that  the  assessment  of  this  value  is  diffi- 
cult, still,  as  said  before,  difficulties  will  not  justify 
confiscation. 

Engineers  Can  Best  Determine 
Construction  Period 

Interest  during  construction  was  allowed,  but  excep- 
tion is  taken  to  the  reduced  amount,  for  the  reason  that 
the  estimated  time  within  which  the  plant  should  have 
been  completed  was  reduced  by  the  commission.  The 
experts  for  both  sides,  whose  agreement  on  many  items 
had  ibeen  accepted  by  the  commission,  found  that  the 
time  necessary  to  construct  the  plant  would  be  two  and 
one-half  years.  Those  who  have  practical  knowledge  as 
to  the  time  necessary  to  construct  a  plant  of  the  mag- 
nitude of  the  one  under  consideration  are  properly 
qualified,  and  perhaps  in  a  better  position,  to  determine 
the  time  than  lawyers  or  judges  without  practical  expe- 
rience. The  engineers  agreed  that  two  and  one-half 
years  was  a  reasonable  time ;  and  this  agreement  should 
have  been  accepted,  unless  the  commission  had  other 
information  or  other  evidence  from  which  to  curtail  that 
time. 

Discount  a  Proper  Capital  Charge 

Concerning  the  item  of  brokerage,  the  courts  and 
commissions  of  other  states  have  held  that  discounts  on 
securities  should  be  allowed ;  as  utilities,  like  other  com- 
panies, are  not  able  to  make  their  financial  arrangements 
without  allowing  such  discount.  While  corporations 
should  not  be  permitted  to  capitalize  their  lack  of  credit, 
still,  where  bonds  are  sold  at  a  reasonable  discount  and 
bear  a  fair  rate  of  interest,  such  discount  should  be 
allowed. 

What  is  a  fair  discount  depends  upon  the  condition 
of  the  money  market  and  the  ability  of  the  organizers 
to  attract  capital  to  the  project.  When  solicited  to  in- 
vest in  a  new  project,  with  the  uncertainty  of  success 
before  him,  the  investor  demands  a  return  commen- 
surate with  the  risk  involved,  and  that  must  be  some- 
thing more  than  a  legal-rate  investment.  If  the  venture 
is  a  failure,  the  investor  is  compelled  to  take  his  loss 
without  any  hope  of  recoupment;  but  it  is  equally  unfair 
to  require  him  to  suffer  all  the  loss  if  the  enterprise 
fails,  and  to  deprive  him  of  the  chance  of  additional 
gain  if  the  venture  is  a  successful  one. 

The  company  should  be  allowed  the  expense  necessary 
to  give  a  reasonable  discount  on  bonds  and  (this  has 
been  the  rule  in  the  past),  such  discount  should  be  al- 
lowed as  a  capital  charge.     To  hold  that  only  the  cash 


received  may  be  considered  in  a  rate-making  value  would 
not  only  deprive  the  company  of  property,  but  would  de- 
prive the  investor  of  property;  it  would  drive  from  the 
field  of  legitimate  banking  the  securities  of  hundreds 
of  utility  companies  within  the  state.  Many  of  these 
securities  are  held  in  good  faith  by  banks  throughout 
the  commonwealth.  We  cannot  view  the  present  success 
of  utility  companies  as  the  medium  through  which  this 
question  must  be  judged.  It  is  necessary  to  go  back 
to  their  formative  period,  when  these  securities  were 
sold,  and  from  that  viewpoint  examine  the  various  criti- 
cal stages  through  which  the  utility  company  has  passed. 
It  has  only  been  through  inventive  genius  that  many 
utility  concerns  have  become  successful  ventures.  The 
appellant  should  be  allowed  a  certain  per  cent,  for 
brokerage  or  discount.  The  evidence  before  the  com- 
mission was  that  l^'^/c  of  the  reproduction  cost  would 
be  a  fair  amount.  This  for  a  new  concern  does  not 
seem  unreasonable. 


May  Separate  Road  Construction  rnd  Grading 

The  Pennsylvania  State  Highway  Department  may 
let  contracts  for  grading  work  separately  from  regular 
road  construction  next  year,  the  department  has  an- 
nounced. This  subject  is  receiving  serious  consideration 
because  of  the  advance  in  prices  of  materials,  the  diffi- 
culty in  obtaining  labor  and  the  car-service  interrup- 
tions caused  by  the  priority  order  of  the  Government. 
The  specifications  are  to  be  studied  and  taken  up  next 
month  for  determination. 

Thus  far  only  one  or  two  contracts  have  been  let  for 
grading  as  a  separate  proposition,  and  observations  have 
been  made  on  them.  In  a  number  of  instances  county 
and  borough  authorities  have  favorably  commented  upon 
the  plan  for  separate  contracts. 

Something  like  26  counties  have  agreed  to  cooperate 
with  the  state  in  road  work  on  a  50%  basis,  and  16  bor- 
oughs have  accepted  invitations  to  unite  in  improve- 
ment of  streets  which  are  on  the  line  of  state  highways. 

The  department  announced  that  hereafter  it  would 
make  a  charge  of  $2.50  for  sets  of  plans  and  specifica- 
tions for  road  work.  Heretofore  plans  were  to  be  seen 
at  offices  of  engineers  of  the  department.  Under  the 
new  arrangement  plans  may  be  bought  outright  by  in- 
terested persons  and  studied  at  their  offices  or  homes. 
The  announcement  says  that  the  price  is  at  cost. 

State  Highway  Commissioner  O'Neil  has  rejected  all 
of  the  bids  received  on  Nov.  8  for  road  work  which  had 
been  contemplated  for  Allegheny  and  Somerset  Coun- 
ties. The  prices  were  considered  so  high  that  the  de- 
partment did  not  feel  warranted  in  awarding  contracts. 
All  of  this  work  will  be  readvertised  in  the  near  future. 
Bids  were  asked  for  either  reinforced-concrete  or  bitu- 
minous-concrete construction. 


England's  War  Taxes  on  Gasoline 

The  tax  which  English  authorities  have  placed  on  gas- 
oline intended  for  use  in  motor  vehicles  has  been  raised 
to  25c.  a  gallon  from  6c.  a  gallon,  at  which  figure  it 
stood  before  the  war.  Furthermore,  and  as  an  added 
restriction,  no  one  is  at  present  allowed  to  use  gasoline 
for  private  purposes  without  an  express  permit  from 
properly  constituted  authorities.  Ten  shillings,  oi 
$2.50,  is  no  unusual  price  for  gasoline. 
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Truss  Erection  and  Jacking  Operations  for 
Two  775-Foot  Continuous  Spans 

Second  of  Three  Articles  on  Sciotoville  Bridge  Erection     Central  Triangle  of  Heavy  Members  Set  Difficult 
Task  in  Eliminating  Secondaries     Methods  of  Forcing  Joints     Deflection  and  End  Lift  Curves 


By  Clyde 

Ki.-ld    KtiKitii-.-r    for    Mcf'litit 

JOINING  up  the  truss  members  of  the  Sciotoville 
Bridge  in  bent  condition  to  eliminate  secondarj- 
stresses  in  service — the  distinctively  nevi^  erection  fea- 
ture of  this  structure — required  different  methods  in 
the  Ohio  and  the  Kentucky  spans,  as  the  former  was 
erected  on  falsework,  while  the  latter  was  cantilevered 
out  from  the  middle  pier.  How  the  rivet  holes  in  the 
connections  were  laid  out  to  the  strained  shape  of  the 
trusses  was  described  in  Enyineering  Neivs-Record  of 
Jan.  10,  1918,  pp.  62  to  68,  in  outlining  the  general  pro- 
cedure of  the  erection  and  the  equipment  used ;  in  the 


B.  Pyle 

ic-Mar.Mhall   <,'o..    I'ltt'sburgh 

The  pl«n  of  simultaneous  erection  was  abanfl')nefl. 
however,  after  only  one  panel  of  the  Kentucky  cantilever 
had  been  placed.  Approach  of  the  season  of  cold 
weather  and  high  water  made  it  advisable  to  complete 
the  Ohio  span  as  rapidly  as  possible,  so  that  it  would  be 
free  from  at  least  all  the  timber  falsework  should  there 
be  a  heavy  run  of  ice.  The  shortage  of  men  and  the 
impracticability  of  handling  material  for  both  travelers 
on  two  tracks  were  factors  in  the  decision. 

To  start  truss  erection  at  the  middle  pier,  the  follow- 
ing procedure  was  adopted:     The  first  four  towers  of 


SCIOTO Vii^LE    BRIDGE — THE   FAR   SPAN,    CROSSING   THE    LOW-WATER  CHANNEL  ALONG  THE  KENTUCKY   BAXK. 

WAS  ERECTED  BY  THE  C.\NTILEA'ER  MEXTHOD 


field  these  connections  had  to  be  brought  together  by 
forcing,  which  involved  extensive  use  of  jacks,  as  de- 
scribed in  the  present  article.  Heavy  jacking  was  re- 
quired also  to  swing  the  spans,  their  continuity  making 
the  structure  of  indeterminate  or  constrained  type.  The 
information  obtained  through  this  jacking  throws  much 
light  on  the  practical  value  of  continuous  bridges. 

As  shown  diagrammatically  in  Fig.  1,  truss  erection 
was  started  at  the  middle  pier.  This  was  done  because : 
1.  It  started  the  work  at  a  fixed  bearing  (both  end  bear- 
ings have  expansion  rockers)  ;  2.  Constructing  the  two 
spans  simultaneously,  connected  over  the  center  pier, 
allowed  the  cantilevered  Kentucky  span  to  relieve  the 
load  of  the  Ohio  span  on  its  falsework,  and  made  the 
progress  of  erection  more  rapid ;  3.  Erection  of  the  mid- 
dle four  panels  was  greatly  simplified,  and  the  forces 
required  for  bending  the  members  to  connection  were 
reduced;  4.  The  safety  of  the  work  was  increased  in 
relieving  the  falsework  in  the  middle  of  the  river  first. 


timber  falsework  (at  1,  2,  3  and  4  Ohio)  were  erected 
to  provide  space  for  setting  up  the  gantry  traveler.  The 
traveler,  erected  on  these  towers  to  60-ft.  height,  placed 
the  timber  and  steel  falsework  for  the  Ohio  span  and 
set  the  bridge  floor  on  it  while  proceeding  toward  the 
middle  pier.  It  also  set  the  bearing  shoes  on  the  middle 
pier  and  laid  down  upon  them  the  lower  chord  of  the 
two  panels  18-20  K.  Then,  moving  back  toward  the  Ohio 
end,  it  placed  all  the  lower  chord  of  the  Ohio  span. 

Before  any  truss  erection  was  started,  the  splices  be- 
tween the  Lwo-panel  lengths  of  the  lower  chord  were 
c  mpletely  riveted  whi'e  the  chord  was  level  and  straight. 
Since  the  truss  members  had  been  fabricated  to  such 
lengths  as  to  make  the  chord  straight  under  full  live 
load-on  one  track  of  the  bridge,  the  method  of  riveting 
described  eliminated  secondary  stresses  from  the  chord. 
While  the  riveting  went  on,  the  gantry  traveler  was 
raised  to  ^ull  height,  150  ft.,  and  the  light  subposts  and 
hangers  were  erected  with  the  derrick  car.     The  opera- 
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tions  so  far  are  represented  in  diaurrams  A  to  C  of  Fig.  I. 

The  steps  required  in  the  specially  dillicult  problem 
of  erecting  the  middle  four  panels  are  indicated  dia- 
grammatically  in  Fig.  4.  For  every  practical  method  of 
procedure  in  erecting  the  four  panels,  extensive  compu- 
tations had  been  made  to  determine  the  position  of  each 
member,  the  amount  that  the  holes  would  be  out  of 
match  at  every  point,  and  the  forces  required  to  bring 
the  holes  true. 

Owing  to  the  comparatively  large  changes  in  length 
of  these  members  for  camber,  and  the  fact  that  the  main 
members  wei'e  so  stiff  that  driftpins  would  not  bring 
the  holes  to  match,  the  problem  was  to  erect  in  such  an 
order  and  in  such  manner  that  the  holes  would  match 
when  the  member  was  first  put  in  place.     This  was  ac- 


complished in  simple  and  economical  manner,  the  strik- 
ing erection  features  of  the  method  being  as  follows: 

The  lower  chord  was  jacked  into  a  decided  curve  (See 
Stage  II,  Fig.  4),  with  both  L18  points  11  in.  higher 
than  L20,  by  wedge  jacks  supported  on  the  timber  false- 
work at  18K.  Two  200-ton  jacks  (as  shown  in  Fig.  9 
of  the  preceding  article,  Engineering  N eivs-Record  of 
Jan.  10,  1918,  p.  64),  were  used,  since  the  total  load  to 
come  on  this  point  was  about  600,000  lb.  They  were 
operated  by  a  ratchet  with  6-ft.  handles  pulled  by  a  2-in. 
runner  line  of  the  traveler.  This  jacking  brought  the 
unreamed  holes  in  the  subhangers  at  both  L19  points 
i  in.  above  the  holes  of  the  chord,  but  the  holes  came 
fair  with  the  completion  of  the  trusses  and  the  simul- 
taneous straightening  of  the  lower  chord. 


n 


ft 


A 


Lo-K 


Lo-W  UO  Lo-0 

A — Gantry  raised  to  60-ft.   height   on  timber  falsewoik 


Lo-0 


B — Falsework   and    floor    erected    to    18K;    floor    G    in.    toward 
Ohio  end. 


ft 


LotK 


Lo-0 


Lo-K 


Leo 


LO-0 


H — Kentucky  cantilever  erected  to  lOK  ;  Ohio  span  swung  by 
acking'  end  81  in.  up  and  placing  permanent  rockers. 


Lo-K 


i-e-H 


Lso 


Lo-0 


I — Cantilever   erected    to   panel-point    9K ;    steel    tower   erected 
at   8K  by  creeper  traveler. 


C — Chord  erected  to  Ohio  end.  splices  riveted  when  level  and 
straight.  Floor  moved  6  in.  to  final  position.  Gantry  raised  to 
150-ft.   final    height.      Chord   jacked    to    initial    curve. 


ft 

Lo-K 


D — Middle  four  panels  completed  ;  timber  towers  at  18K  and 
i9K  released.  Ohio  span  supported  on  steel  tower  at  panel- 
point    16. 


Lo-K 


Leo 


Lo-0 


E — Truss  completed   to   16   Ohio.      Creeper  traveler  erected  on 
top  chord.     Towers  at  18K  and  19K  removed. 


ft 


Lo-K 


Lbo 


Lo-0 


F-— One  panel  of  cantilever  erected.      Ohio   span   erected   com- 
plete on  falsework  :  Ohio  end  81   in.   low. 


Lo-K  Ls-K  L20  Lo-0 

J — Erection  continued  to  8K  and  truss  jacked  up  on  tower. 


Lo-K     La-K     LS-K  L20 

K — Erection  continued,  and  second  steel  tower  erected  at  4K. 


Lo-K     L4-H     Le-y^  Leo  Lo-0 

L — Cantilever  extended  to  4K  and  jacked  up  on  tower  there. 
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Lo-0 


G — Gantry  traveler  taken  down ;  Kentucky  cantilever  con- 
tinued ;  timber  falsework  removed,  starting  at  middle  pier ;  load 
released   from    steel    tower   at    16    Ohio. 


Lo-K      L4-K     L6-K 


Leo 


Lo-0 


M — Bridge  erected  complete.  Kentucky  end  16  in.  low.  Ken- 
tucky span  swung  by  jacking  end  16  in.  up.  placing  permanent 
rockers ;  steel  falsework  towers  at  4  and  8K  removed  and  creeper 
dismantled. 


FIG    1.     SCIOTOVILLE    BRIDGE    ERECTION    PROCEDURE   SUMMARIZED    BY    DIAGRAMS    OF    THIRTEEN    STAGES 
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When  the  upper  ends  of  the  diagonals  yiV.)  U18  were 
placed  (Stages  II  and  IV,  Fig.  4)  the  holes  in  the  diag- 
onal at  U18  were  11  in.  above  those  in  the  vertical  at 
that  point.    These  members  were  held  in  the  falls  until 


FIO.  2.     FORCING  THE  HANGER  AT  U14K  TO  CONNECTION 
WITH   TOP   CHORD    BY    SPECIAL   JACKINO-YOKE 


rivets  enough  were  driven  in  the  outer  rows  of  holes  at 
M19  to  take  care  of  the  bending  moment  at  those 
points  when  the  diagonals  were  slacked  to  make  the 
holes  in  the  posts  at  U18.  The  delay  was  about  two  day.> 
in  each  of  these  cases.  A  decided  curve  was  visible  in 
the  long  diagonals  after  the  upper  ends  were  lowered  to 
connect. 

When  the  top  chords  U18  U20  were  set  (see  stages 
III  and  V,  Fig.  4),  the  U20  ends  were  held  on  2-in. 
shims  until  sufficient  rivets  were  driven  in  the  outer 
rows  of  the  main  diagonal  and  chord  at  U18  to  take  care 
of  the  bending  moment  at  that  point  when  the  chord 
was  slacked  to  contact  with  the  posts  at  U19  and  U20. 
This  involved  practically  no  loss  of  time;  while  the 
Kentucky  top  chord  was  being  riveted,  the  gantry  was 
moved  and  some  members  of  the  adjacent  panels  on  the 
Ohio  side  of  L20  were  set,  and  while  the  Ohio  chord  was 
being  riveted  the  bracing  was  erected.  After  both 
U18  points  were  riveted,  the  2-in.  shims  were  removed 
and  the  chord  was  lowered  to  contact  with  the  posts 
at  U19  and  U20.  But  now  the  two  chords  were  i  in. 
apart  at  U20  and  were  not  tangent   (Stage  VI,  Fig.  4). 

In  order  to  close  the  ii-in.  gap  two  large  tumbuckles 
were  olaced  across  and  turned  with  long  crowbars  (Stage 
VII,  Fig.  4).  The  vertical  at  L18  U18  0  was  cut  loose 
from  the  gusset  at  U18  0,  and  the  load  falls  nearest 
U18  0  on  the  top  chord  were  given  a  good  strain.  This 
closed  the  gap  at  U20,  but  made  another  gap  at  U18, 
and  still  left  the  chords  not  tangent  at  U20.  To  bring 
them  tangent,  the  U19  posts  were  bolted  to  the  chords, 
the  U20  ends  raised  (singly,  on  account  of  the  large 
force  required),  and  f-in.  shims  were  placed  under  the 
chords  at  U20.  With  these  shims  in  place  sufficient  of 
the  outer  rows  of  holes  in  the  U20  splice  were  riveted 
to  take  care  of  the  bending  moment  that  would  occur 
at  U20  upon  removing  the  i-in.  shims.  To  remove  these 
shims  the  U19  bolts  were  loosened  and  the  falls  at  U20 
given  a  strong  pull. 


PIG.    3.      IX    ERECTING   THE   OHIO   SP.V.V  THE   WOODEN'   TOWIOKS!    AT    IXTKinrEPIATE    PANEL-POTXTS    WERE 
RELEASED  AS    F.ARLY   AS  POSSIBLE  TO  REDUCE  DANGlCR    FROM    ICE   IN   FLOOD  TIME 
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Computation  had  been  made  and  a  jacking  device  built 
for  closing  the  l-in.  gap  at  U18;  the  force  required  was 
304,000  lb.  But,  because  LIS  U 18  was  much  lighter 
than  the  members  of  the  main  triangle  L20  U18  0 
U18  K,  the  post  lengthened  much  more  rapidly  than  the 
main  members  when  the  sun  first  shone  upon  the  struc- 
ture in  the  morning,  and  it  was  found  that  the  gap 
closed  and  the  rivets  could  be  driven  without  any 
jacking. 

When  the  four  panels  were  riveted  complete  the  top 
chord  at  U20  was  not  in  contact  with  the  post  by  1  in. 
(Stage  VIII,  Fig.  4).  This  gap  closed  as  erection  of 
the  trusses  proceeded  and  the  chords  became  more  near- 
ly straight. 

The  middle  four  panels  formed  a  unit  that  was  almost 
balanced  on  the  middle  pier.     The  load  was  therefore 


ings  thus  left  between  steel  towers,  the  ic^  would  be  un- 
likely to  jam  and  cause  trouble. 

As  already  mentioned,  the  bottom  chord  was  freed  of 
secondary  stresses  by  riveting  its  splices  while  it  was 
straight  and  level.  Its  curves  before  truss  erection  was 
started  and  after  the  Ohio  span  was  erected  are  shown 
at  the  top  of  Fig.  6.  It  being  the  original  intention  to 
erect  the  Ohio  and  Kentucky  spans  simultaneously  and 
to  take  only  the  unbalanced  load  on  the  steel  towers,  the 
lower  chord  after  splice  riveting  and  before  truss  erec- 
tion was  jacked  to  such  a  curve  that  the  truss  members 
would  connect  to  it  without  further  jacking.  This  curve 
was  very  close  to  the  no-load  camber  curve  of  the  truss, 
so  that  almost  equal  loads  would  come  on  the  steel 
towers  when  the  Ohio  truss  was  completed.  Very  little 
jacking  was  necessary  as  the  erection  proceeded.    Point 
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PIG.  4.     ORDER  OF  PROCEDURE  TO  CONNECT  THE  HEAVY    MEMBERS   OF  THE  CENTRAL  TRIANGLE   IN   THE 

DESIRED   DISTORTED   SHAPE 


released  from  the  timber  tower  at  L18  K  by  slacking  the 
wedge  jacks  at  that  point,  keeping  them  just  in  contact 
with  the  chord  for  the  sake  of  stability. 

In  the  diagram  of  Fig.  4,  curves  are  shown  for  main 
members  only,  as  the  light  members  were  not  the  cause 
of  any  concern;  a  few  driftpins  in  their  joints  brought 
good  holes  in  every  case  without  difficulty. 

When  the  middle  triangle  was  completed  the  main 
truss  system  was  erected  to  16  0,  where  it  was  sup- 
ported on  a  steel  tower  (D,  Fig.  1).  The  timber  towers 
at  18  and  19  0  were  not  released,  but  on  the  contrary 
the  wedge  jacks  at  those  points  were  raised  to  put  a  full 
load  on  each  one;  in  this  way  some  of  the  load  was  re- 
leased from  the  steel  tower  at  16  0,  merely  as  a  precau- 
tion, not  as  a  necessity. 

At  this  time  the  creeper  traveler  was  erected  on  the 
top  chord  between  U20  and  U18  K  (E,  Fig.  1).  It  was 
intended  to  erect  about  one  Kentucky  panel  for  every 
two  panels  of  the  Ohio  span.  But  when  only  one  panel, 
18-17  K,  had  been  erected,  the  shortage  of  men  and  the 
proximity  of  winter,  with  attending  danger  to  falsework 
from  ice,  led  to  the  decision  to  push  the  Ohio  span  to 
completion,  postponing  work  on  the  Kentuckj'  span.  The 
ice  danger  also  led  to  removing  the  timber  falsework  as 
rapidly  as  the  truss  erection  permitted,  since  the  steel 
towers  at  4,  8,  12  and  16  were  more  than  sufficient  to 
carry  the  weight  of  the  Ohio  span.    With  150-ft.  open- 


Lie  was  purposely  left  lower  than  the  no-load  camber 
curve  to  relieve  the  lighter  steel  tower  at  that  point,  and 
reduce  the  tension  in  U14  U18  0. 

The  Ohio  trusses  being  erected  on  falsework  to  a 
heavy  camber  curve  there  was  an  easy  opportunity  to 
raise  the  free  end  of  each  two-panel  length  of  the  top 
chord  to  obtain  good  holes  at  the  connecting  end. 

From  panel-point  18  to  4,  the  four  diagonals  sloping 
dowTi  toward  the  Ohio  end  were  straight  when  con- 
nected. The  diagonals  sloping  up  from  16,  12,  8  and  4  0 
were  held  at  the  middle  points  by  the  horizontal  struts ; 
the  struts  were  of  such  lengths  as  to  bring  good  holes 
at  the  lower  ends  and  to  hold  the  diagonals 
straight  when  the  upper  sections  were  connected 
to  the  top  chords.  The  upper  parts  of  the  same  diag- 
onals were  well  pinned  and  bolted  to  the  lower  sections, 
as  they  had  to  hang  free  while  the  top  chords  were  being 
erected.  When  these  diagonals  were  pulled  up  to  con- 
nect to  the  top  chords  with  the  falls  (shown  in  Fig.  17, 
p.  67,  Jan.  10)  the  long  verticals  did  not  make  holes 
with  the  top-chord  gusset  plates.  These  holes  were 
brought  to  match  by  raising  the  bottom  chord  with  the 
wedge  jacks,  which  operation  put  slight  bends  in  the 
diagonals  and  top  chords. 

In  placing  the  end  post  in  one  piece  and  connecting 
the  lower  end  first,  the  camber  of  the  lower  chord  held 
the  U2  end  of  the  batter  post  about  li  in.  too  high  for 
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good  holes.  Bolts  and  30  or  40  driftpins  served  to  bring 
the  holes  to  match. 

The  Ohio  span  alone  did  not  become  self-supporting 
until  the  Kentucky  cantilever  was  completed  to  about 
15K.  At  about  this  stage  the  U14  U18  top  chord  of  the 
Ohio  span  became  the  critical  or  highest-stressed  mem- 
ber, ow^ing  to  the  cantilever  load  and  to  the  1,000,000-lb. 
reaction  still  on  the  steel  tovi^er  at  L16  0.  The  load  on 
the  steel  tower  was  therefore  released  by  placing  four 
200-ton  hydraulic  jacks  under  either  truss  and  removing 
some  of  the  shims.  The  releasing  of  this  load  lowered 
the  chord  only  j\  in.  at  LI 6  0. 

During  the  Kentucky  cantilever  erection  it  was  neces- 
sary to  rivet  the  horizontal  struts  such  as  M15  M17  in 


ments  decreased  as  the  span  lifted  off  its  successive  sup- 
ports. Tower  8  went  free  just  before  the  end  was  high 
enough  to  place  the  16-in.  rockers  under  the  shoes.  In 
order  to  free  the  tower  at  12,  the  end  was  jacked  4  in. 
above  the  height  required  for  the  rockers.  The  original 
scheme  of  erection  provided  for  Tower  12  being  taken 
out  before  this  stage,  but  jacking  the  extra  4  in.  was  a 
simple  means  of  removing  it  at  this  time. 

During  the  jacking  the  lift  was  followed  up  with 
shims  CFig.  5;  of  '-in.  steel  plates,  the  same  number 
being  kept  under  both  trusses.  When  there  wa.«  suffi- 
cient space  the  shim  plates  were  removed  and  rockers 
from  the  1.50-ft.  deck  span  substituted;  with  the  plates 
a  foot  or  more  high,  several  inches  of  the  jacking  would 


FIG.  5.     JACKING  THE  OHIO  END  OF  THE  BRIDGE ;  SHIMS   UNDER  SHOE  TO  HEIGHT  OF  16  INCHES 


order  to  make  a  complete  truss  system  on  which  to  carry 
the  creeper  traveler.  When  the  main  truss  system  of 
the  next  panel  of  the  bridge  was  connected  the  sub- 
horizontal  was  no  longer  needed.  One  end  of  one  of  the 
struts  was  cut  loose  and  left  resting  on  shelf  angles  at 
the  time  of  jacking  the  vertical  to  good  holes  at  points 
such  as  U14 ;  this  jacking  relieved  the  stress  in  the  hori- 
zontal strut  and  allowed  the  rivets  to  be  cut  out.  Leav- 
ing the  struts  connected  would  have  put  redundant  mem- 
bers in  the  bridge.  The  jacking  device  used  to  connect 
simultaneously  the  long  subhangers  and  disconnect  the 
horizontal  struts  is  shovm  in  Fig.  2,  a  small  reproduc- 
tion of  the  cover  picture  of  the  Dec.  13,  1917,  issue  of 
Engineering  News-Record.  It  consisted  of  two  yokes,  two 
3i-in.  special-steel  rods  and  two  200-ton  hydraulic  jacks. 

When  the  Kentucky  cantilever  was  completed  to  lOK 
(Stage  H,  Fig.  1)  the  Ohio  span  was  swung.  The  Ohio 
end  was  raised  S\  in.  by  jacking  under  the  end  floorbeam 
(See  views  Fig.  5).  The  nest  of  20-in.  I-beams  on  the 
pier  rested  on  a  cushion  of  roofing  paper ;  on  the  beams 
was  placed  a  bolster  which  accommodated  a  500-ton  jack 
in  the  center  and  brought  four  200-ton  jacks  to  the  level 
of  the  larger  jack.  A  special  casting  was  used  to  trans- 
fer the  jacking  force  to  the  floorbeam. 

Increments  to  the  jacking  load  were  comparatively 
large— 200  tons  per  inch— until  the  truss  was  raised 
free  from  the  tower  at  4  0.  The  lift-load  curve  is  given 
in  the  right  half  of  Fig.  8.    As  there  shown,  the  incre- 


be  lost  in  slacking  the  jacks,  as  had  to  be  done  for  plac- 
ing shims  on  top  of  the  jacks. 

The  jacking  time  for  raising  about  12  in.  and  lower- 
ing 4  in.  totaled  seven  hours  for  24  men.  Another  day 
was  consumed  in  setting  up  and  removing  the  jack- 
ing rigging,  setting  the  shoes  accurately  and  placing  the 
rockers.  During  the  jacking  the  lower  chord  stretched 
1]  in.  The  deflection  curve  for  Ohio  span  swung  and 
Kentucky  cantilever  completed  to  9  is  shoA\Ti  in  Fig.  6. 

In  placing  the  bottom-chord  sections,  the  splice  at  the 
rear  end  of  each  section  was  made  before  connecting 
the  web  members.  The  splice  joint  was  held  in  perfect 
match  by  resting  the  front  end  of  the  chord  section  on 
jacks  on  the  flying  bridge  of  the  creeper  traveler.  This 
eliminated  bottom-chord  secondaries. 

The  diagonals  sloping  down  toward  the  Kentucky  end 
between  18  and  4  went  in  place  practically  straight,  and 
had  good  holes  at  the  end  when  only  a  few  pins  were 
driven.  The  diagonals  sloping  up  from  16,  12,  and  4K 
were  held  at  the  middle  points  by  the  horizontal  struts. 
These  struts  were  of  such  a  length  as  to  make  the  diag- 
onal holes  match  those  of  the  bottom-chord  gusset  plates. 
The  upper  parts  of  these  diagonals  connected  with  good 
holes  to  the  top  chords,  and  the  diagonals  were  straight 
when  connections  were  made.  However,  in  some  of  the 
top-chord  splices  a  few  driftpins  had  to  be  driven  before 
the  splice  came  into  match,  as  the  outer  ends  of  these 
chord  sections  were  held  a  trifle  too  hi^h  by  the  posts. 
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At  U14.  10,  6  and  2K  the  vertical  hangers  were  too 
low  to  connect.  The  jacking  device  shown  in  Fig.  2  was 
used  in  these  four  cases,  the  two  trusses  being  jacked 
simultaneously. 

With  respect  to  setting  the  batter  post,  the  same  con- 
ditions existed  as  at  the  Ohio  end. 

Keeping  the  bottom  chord  of  the  cantilever  in  line 
was  a  rather  difficult  matter,  partly  because  the  dowTi- 
stream  lower  chord  was  shielded  from  the  sun  in  the 
morning.  The  expansion  of  the  upv«itream  chord  at 
times  moved  the  end  of  the  cantilever  2 '  in.  downstream 
from  a  straight  line.  Haze  often  obscured  both  back- 
sights and  foresights.  The  center-line  marks  on  several 
floorbeams  were  clearly  visible  at  the  same  time  from 
the  instrument  set  up  under  the  center  floorbeam.  Each 
center-line  mark  toward  the  end  of  the  cantilever  was 
off  center  a  little  more  than  the  preceding  one.  In  set- 
ting a  section  of  chord,  the  floorbeam,  with  center  line 
marked  on  its  bottom  flange,  was  placed  between  the 
chords  of  the  two  trusses.  It  was  then  set  downstream 
from  the  mark  on  the  floorbeam  set  just  previously  by 
an  amount  a  little  greater  than  the  distance  between 
that  mark  and  the  preceding  one.  On  hazy  days  the 
center-line  marks  were  used  as  foresights,  and  on 
cloudy  days  the  center-line  marks  were  found  to  be  truly 
on  line. 

When  the  bridge  was  landed  on  Tower  8  K  it  was 
downstream  about  IJ  in.,  from  the  effect  of  the  sun.  It 
was  easily  brought  to  line  with  two  50-ton  Norton  jacks 
placed  in  the  temporary  shoes  immediately  under  the 
chords. 

To  bring  the  free  end  of  the  bottom  chord  to  correct 
level,  an  instrument  could  not  be  used  conveniently, 
as  the  chord  already  in  place  was  curved.  It  was 
sighted  by  eye  and  a  check  taken  on  it  by  examining  the 
holes  in  the  chord  splice.     The  free  end  of  the  chord 
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was  raised  or  lowered  by  two  50-ton  Norton  jacks  on 
the  flying  bridge  suspended  from  the  creeper  traveler. 

When  the  cantilever  was  completed  to  9  K,  the  steel 
tower  formerly  used  at  12  0  was  taken  across  the  river 
and  ei'ected  at  8  K  by  the  creeper.  The  truss  was  then 
extended  to  8  to  rest  on  the  tower  (I  and  J,  Fig,  1). 

Upon  reaching  the  steel  tower  at  8  K  the  intention 
was  to  measure  the  deflection  of  the  free  end  of  the 
cantilever  before  jacking  at  that  point,  in  order  to  com- 
pare actual  with  computed  results  and  determine  better 
the  proper  distance  to  raise  the  end  of  the  cantilever. 
Instead,  the  following  procedure  was  followed:  Shims 
were  puc  on  top  of  the  shoes  on  the  columns,  of  such 
thickness  that  when  the  bottom-chord  sections  were  en- 
tered at  L9  and  supported  on  the  shims  good  holes  would 
result  at  L9.  The  L9  splice  was  well  pinned  and  bolted, 
so  that  when  the  diagonal  L8  M9  was  brought  to  L9  on 
the  trucks  the  deflection  from  its  weight  would  be  re- 
sisted by  the  bending  of  the  lower  chord.  The  shims 
made  the  free  end  of  the  chord  about  1  in  too  high  for 
good  holes  for  the  diagonal,  but  a  few  driftpins  easily 
made  good  holes  and  left  the  end  of  the  truss  supported 
on  the  steel  tower  (View  C,  Fig.  7). 

In  order  to  determine  what  the  deflection  at  8  would 
have  been  if  unsupported,  that  point  was  raised  by  the 
hydraulic  jacks  and  corresponding  distances  and  loads 
plotted  for  five  positions.  The  truss  was  jacked  up 
twice,  readings  taken  for  jacking  up  and  slacking  down, 
and  the  average  of  the  four  sets  of  readings  used.  The 
actual  deflection  would  have  been  8.62  in. ;  that  com- 
puted without  considering  the  effect  of  truss  details  was 
9.14  in.,  and  that  computed  with  allowance  of  20%  for 
the  effect  of  details  6.35  inches. 

The  truss  was  raised  11  in.  with  a  force  of  462,000  lb. 
per  truss  (±25  tons  for  probable  error).  The  computed 
jacking  height  was  7.9  in.  when  no  allowance  was  made 
for  truss  details,  and  6.52  in,  when  20%  allowance  was 
made,  the  load  in  both  cases  being  430,000  lb.  per  truss. 
This  jacking  reduced  the  stress  in  U14  U18  K  so  that 
its  capacity  would  not  be  exceeded  during  the  erection  of 
the  rest  of  the  bridge. 

Erection  of  the  trusses  was  continued  to  5  K  (K,  Fig. 
1,  and  View  D,  Fig.  7),  and  thereupon  the  second  steel 
tower  was  placed  at  4  K.  The  lower  part  of  the  truss 
was  completed  in  the  same  way  as  at  8  K,  but  the  deflec- 
tion was  read  with  the  truss  unsupported.  The  actual 
jacking  height  was  1  in.  with  a  force  of  384,000  rf 
50.000  lb.  per  truss.  The  computed  jacking  was  1.42  in. 
with  a  force  of  470,000  lb.  (no  allowance  for  details) 
or  1.02  in.  for  425,000  lb.  (20%  allowance).  Results  in- 
dicated that  a  10%  allowance  for  truss  details  would  be 
correct. 

Eroction  was  now  completed  to  the  end  of  the  bridge. 
The  view  opposite  shows  the  bridge  completed  to  2  K. 
The  bottom-chord  section  LO  LI  K  was  landed  on  200- 
ton  wedge  jacks  on  the  pier.  Therefore  no  accurate 
reading  of  the  deflection  of  that  point  hanging  f !ee  was 
obtained,  but  16  in.  to  16^  in.  is  probably  what  it  would 
have  been. 

The  same  jacking  outfit  as  shown  in  Fig.  5  was  used 
under  the  Kentucky  end  floorbeam.  Curves  of  actual 
and  anticipated  jacking  are  given  in  Fig.  8.  As  shown, 
the  actual  jacking  corresponded  very  closely  to  the  com- 
puted values  for  10%  allowance  for  truss  details.     An 
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FIG.   7.     TWO  BENTS  SET  ON  TEMPORARY   PIERS   IN   THE   KENTUCKY    CHANNEI.    SHORTENED    THE    CA.NTILEVER 

OVERHANG  TO   465   FEET 

^—'^^"ot<on  to  panel-iwint  9  completed  Apr.  13  1017.  B — Six  days  later,  creeper  at  9  sets  steel  bent.  C — Bridge  re-^ting-  on 
completed  bent  at  point  8.  D — May  9,  neanng  the  location  of  the  second  bent.  E — Bent  at  point  4  in  service  Mav  23  1917 
iwo  panels  still  to  be  erected. 
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allowance  of  4'^r  for  friction  was  made  from  the  start 
to  the  stage  when  the  tower  at  8  was  freed,  because  the 
jacking  was  continuous  for  all  except  the  first  few 
inches. 

During  the  jacking  the  bottom  chord  stretched  11  in. 
The  lateral  force  which  this  stretching  brought  to  bear 
on  the  jacks  was  sufficient  to  slide  the  nest  of  J -beams 
on  the  pier.  Between  the  nest  and  pier  was  ]  in.  of 
roofing  paper,  which  was  softened  by  the  warm  weather. 

The  curve  of  the  bottom  chord  of  the  bridge  after 
LO  K  was  jacked  and  before  the  creeper  was  removed 
from  U2  U3  K  is  given  in  Fig.  6. 

One  of  the  most  striking  features  of  the  entire  erec- 
tion was  the  curve  for  the  last  few  inches  of  the  jacking 
after  the  steel  towers  were  both  free.  The  computed 
increment  to  the  load  for  each  inch  of  lift  was  7i  tons. 
The  actual  increase  in  load  was  too  small  to  be  read  on 
the  gages. 

It  is  quite  evident  from  this  condition  that  for  long- 
span  continuous  trusses  it  is  not  as  vital  a  point  as  was 
formerly  thought  to  be  the  case  to  have  the  supports  at 
exactly  correct  elevations.  In  this  case  an  error  in  set- 
ting one  of  the  end  supports,  say  as  much  as  3  in.,  would 
have  changed  the  end  reaction  22.5  tons,  or  the  stress 
in  the  end  post  32  tons,  which  would  be  less  than  the 
probable  error  in  computing  the  actual  stress  in  that 
member.  The  worst  conditions  of  shop  work,  erection 
and  setting  shoes  could  not  possibly  total  more  than  1 
in.,  so  that  the  certainty  of  stresses  and  therefore  the 
safety  of  such  a  bridge  is  left  without  question. 

The  fact  that  complications  enter  into  the  design  and 
erection  cannot  bar  the  use  of  such  bridges  as  long  as 
they  are  economical.  The  reasons  usually  given,  that 
the  stresses  are  not  statically  determinate  and  that  un- 
certainties of  stresses  result  from  slight  errors  in  eleva- 
tion of  the  supports,  are  no  longer  valid. 

Throughout  the  cantilever  erection  the  riveting  in 
each  panel  was  practically  completed  before  starting 
erection  of  the  next  panel.  This,  although  it  appeared 
at  first,  from  a  superficial  standpoint,  to  be  a  loss  of 
time,  was  in  reality  a  saving  of  time.     To  have  moved 
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ahead  with  the  erection  would  have  necessitated  drivimtr 
a  great  many  driftpins  more  than  for  simply  fitting  up 
for  riveting,  and  under  stress  it  would  have  been  very 
difficult  to  remove  these.  Since  the  riveting  could  not 
have  lagged  more  than  a  few  panels  behind  the  erection, 
the  most  rapid  completion  of  the  bridge  was  accom- 
plished by  the  least  work.  Under  the  conditions,  scaf- 
folds were  hung  from  the  creeper  to  the  correct  position 
for  riveting  top  and  bottom-chord  splices  and  bottom 
lateral  bracing. 

In  addition  to  completing  the  bridge  more  rapidly, 
this  method  greatly  reduced  the  cost  of  riveting.  The 
safety  of  the  entire  work  was  also  increased  greatly — a 
very  important  factor,  since  bridgemen  are  in  general 
afraid  of  cantilever  work.  In  this  case,  probably  100  or 
more  quit  before  the  cantilever  was  landed  on  the  steel 
tower  at  8  K.  The  apparent  safety  was  of  as  much  im- 
portance as  actual  safety,  because  it  was  so  difficult  to 
obtain  or  to  hold  men. 

Several  thousand  1  }-in.  rivets  were  driven,  some  hav- 
ing a  grip  up  to  9.s  in.  It  was  very  difficult  to  e:et  good 
rivets,  owing  to  the  large  number  of  thicknesses  of  steel 
with  every  surface  heavily  coated  with  red  lead.  Al- 
though the  joints  were  well  bolted,  the  paint  would  melt 
and  burn  out  to  such  an  extent  that  in  some  joints  half 
the  rivets  would  be  loose.  The  air  pressure  was  raised 
to  135  lb.  per  sq.in.,  as  lower  pressures  did  not  always 
bring  the  head  into  solid  contact  with  the  plate.  No 
accurate  records  were  kept  of  the  relative  costs  of  1-in., 
IJ-in.  and  ll-in.  rivets,  but  it  became  clear  that  sizes 
over  1  in.  should  be  avoided  if  possible  on  account  of 
their  very  high  cost. 

A  most  remarkable  feature  of  the  erection  was  the 
fact  that  actual  results  corresponded  so  closely  with  the 
computed  values.  Curves  of  members,  location  of  the 
free  ends,  forces  required  to  connect  the  free  ends,  de- 
flections, jacking  distances  and  loads,  were  computed 
under  the  direction  of  P.  L.  Wolfel,  chief  engineer 
of  the  McClintic-Marshall  Co.,  for  the  entire  bridge. 
In  only  three  cases  did  the  openings  at  the  free  ends 
vary  more  than  a  few  per  cent,  from  those  computed. 

These  cases  were  the  con- 
nection of  the  diagonal  L4 
M3  O  to  the  horizontal 
strut  M4  M3,  the  connec- 
tion of  the  long  hanger  at 
U14  K,  and  the  connection 
at  U2K.  These  differ- 
ences were  due  probably 
to  changes  made  in  the 
method  of  erection,  and 
to  having  raised  L8  and 
L4  K  less  than  was  in- 
tended. 

The  curve  of  the  lower 
chord  of  the  Ohio  span  was 
computed  so  that  everj- 
member  connecting  to  it 
would  have  holes  matching 
without  further  jacking. 
The  holes  matched  as  de- 
sired except  at  two  points, 
and  the  jacking  of  these 
points  was  negligible. 
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The  middle  four  panels  presented  a  most  difficult  prob- 
lem of  computation  on  account  of  the  severe  and  complex 
curves  of  heavy  members.  In  some  cases  the  effect  of 
tension  and  compression  in  several  of  the  light  members 
had  to  be  considered.  In  every  point  of  erection  of  the 
middle  four  panels  the  actual  results  were  exactly  as 
computed. 

In  cases  involving  the  deflection  or  jacking  of  the 
bridge  as  a  whole,  such  as  L8  K,  L4  K  and   LO  K,  the 


actual  results  corresponded  exactly  with  the  computed, 
as  already  stated. 

These  results  go  to  show  that  for  a  bridge  of  this  type 
an  allowance  of  about  lO'c  for  details  is  practically 
correct.  It  i.s  advi.sable,  however,  to  make  computation 
for  no  allowance  and  for  20 ""r  allowance  for  details;  the 
actual  results  should  fall  between  the  two. 

Special  mention  was  made  in  the  preceding  article  of 
those  having  responsible  relations  to  the  work. 


Building  a  Town  To  House  Three  Thousand  Shipbuilders 

Group  of  Bachelor  Quarters  in  Workmen's  City  at  Government  Subsidized  Plant  Nearly 
Complete  and  Work  Starting  on  Accommodations  for  Family  Men 


AT  BRISTOL,  Penn.,  along  the  shores  of  that  50- 
mile  stretch  of  the  Delaware  River  which  will 
soon  be  the  busiest  shipbuilding  center  in  the 
world,  the  much-discussed  Government  industrial  hous- 
ing program  is  beginning  to  take  its  first  tangible  form. 
Here  on  ground  that  six  months  ago  was  farmland  are 
rising  the  houses  and  apartments  which  will  help  make 
up  the  village  where  are  to  live  a  large  proportion  of 
the  workers  in  the  plant  of  the  Merchants  Shipbuilding 
Corporation,  the  agent  of  the  United  States  Shipping 
Board  which  is  building  fabricated  steel  ships  at  this 
place. 

Bristol,  the  only  town  at  all  convenient  to  the  plant, 
was  so  obviously  inadequate  to  house  all  the  6000  work- 
men required  that  the  Government  authorities  set  about 
laying  out  an  industrial  town  simultaneously  with  de- 
signing the  yard  itself.  When  the  site  was  taken  over 
last  summer,  work  was  immediately  started  on  the  first 
group  of  these  houses  and  the  contractor  had  to  com- 
plete in  about  six  weeks  quarters  to  accommodate  some 
1800  men.  Part  of  these  houses  were  made  structurally 
complete  but  were  finished  in  the  rough  and  immediately 
put  in  use  as  temporary  cantonments  or  barracks  for 


the  men  building  the  plant.  The  remaining  groups 
were  finished  complete,  inside  and  outside,  and  are  about 
ready  for  their  permanent  occupants  the  shipbuilders. 
A  further  appropriation  just  available  makes  possible 
the  immediate  extension  of  the  development  to  all  the 
types  of  houses  proposed.  When  this  work  is  completed 
in  the  early  spring  the  town  will  be  in  a  fair  way 
toward  a  realization  of  the  complete  plan  laid  out  by 
the   housing   experts   of   the    Shipping   Board. 

This  plan  contemplates  the  building  from  the  begin- 
ning of  a  complete  town  to  house  3000  workmen  with 
their  families,  a  community  of  6000  people.  This  means 
more  than  the  mere  construction  of  buildings  where 
people  can  live.  It  means  the  application  of  the  best 
ideas  in  industrial  housing  and  town  planning  as  held 
in  the  United  States  today.  For  the  present,  at  least, 
the  designers  were  not  restricted  by  any  consideration 
of  future  operations,  considerations  which  govern  a  large 
part  of  most  industrial  housing  schemes.  They  were, 
indeed,  restricted  in  the  amount  of  money  which  they 
could  appropriate,  but  they  did  not  have  to  worry  about 
the  returns  on  their  investment,  the  methods  of  oper- 
ating or  continuing  the  ownership  of  the  houses.     All 
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of  that  remains  for  a  future  time.  What  they  did  have 
to  do  was  to  lay  out  in  an  absolutely  open  area  a 
town  site  where  not  only  structure  and  capacity  should 
be  considered,  but  where  the  amenities  of  life  should 
be  preserved. 

The  town  is  located  in  a  comparatively  flat,  open 
and  slightly  wooded  area  between  the  shipyard  and  the 
four-track  main  line  of  the  Pennsylvania  R.R.  This 
site,  about  2400  ft.  long  and  1200  ft.  wide,  is  divided 
up  into  city  blocks  approximately  350  x  650  ft.  with 
main  streets  70  ft.  wide  and  cross  streets  50  ft.  wide. 
Variation  from  the  rectangular  layout  is  had  by  curved 
streets  at  each  end,  and  two  diagonal  streets  in  the 
middle  to  tie  into  a  set  of  old  brick  houses,  which  were 
part  of  a  cast-iron  pipe  foundry  located  here  at  one 
time.  All  streets  lead  either  directly  or  by  easy  turns 
to  the  main  entrance  to  the  shipyard  and,  as  the  farthest 
house  is  only  about  3000  ft.  from  that  entrance,  no  work- 
man need  take  more  than  ten  minutes  to  walk  from 
his  home  to  the  yard. 

The  houses  are  separated  into  groups  to  suit  different 
needs.  These  groups  are  (1)  barracks  or  camp  blocks 
where  single  men  boarding  at  special  restaurants  are 
housed;  (2)  apartment  houses,  to  accommodate  small 
families;  (3)  group  houses,  that  is  small  complete  two- 
story  houses  joined  together  by  common  walls  into  one 
structure  and  (4)  single  houses.  Generally  speaking, 
these  groups  are  in  separated  sections  of  the  town, 
though  the  single  houses  and  the  group  houses  are  in- 
terspersed. There  will  be,  in  addition,  along  the  main 
longitudinal  street  stores  with  apartments  overhead, 
and  for  the  time  being  there  is  a  temporary  camp  at 
the  extreme  east  end  of  the  town,  where  are  housed  the 
laborers  engaged  in  construction  work  on  the  yard.  Just 
what  provision  will  be  made  for  permanently  housing 
this  sort  of  labor  has  not  been  entirely  decided,  but  it 
is  hoped  that  the  temporary  camp  will  be  done  away 
with  soon  after  the  shipyard  is  in  operation.  There  are 
then  to  be  about  1800  men  in  barracks,  1000  persons  in 
the  500  apartments,  1500  in  the  500  group  houses,  and 
400  in  the  100  single  houses.  The  remaining  3000  men 
in  the  shipbuilding  plant  will  be  housed  in  barracks,  in 
boats  beside  the  wharf  at  the  yard,  and  in  boarding 
houses  in  and  around  Bristol. 

The  camp  units  or  barracks  located  at  the  extreme 


northerly  end  of  the  town  are  in  seven  blocks  of  the 
same  general  type,  varying  only  according  to  the  curva- 
ture or  angularity  of  the  streets  on  which  they  front. 
The  typical  block  comprises  three  camp  units  on  each 
long  side  of  the  block  with  a  so-called  hotel  or  boarding 
house  unit  on  each  end.  One  larger  block  has  four 
camp  units  on  the  side,  and  some  of  the  curved  blocks, 
as  shown  in  the  drawings,  vary  still  further.  A  unit 
in  each  block  is  composed  of  two  six-room  one-story 
houses  joined  together  by  a  corridor.  Each  half  has  five 
bedrooms,  accommodating  ten  men,  and  a  central  living 
hall,  while  the  connecting  corridor  is  given  over  to  the 
toilet  facilities.  Each  hotel  or  boarding  house  has  a 
dining  room  and  a  kitchen,  and  accommodations  for 
sixty  men,  sleeping  two  men  to  a  room.  A  normal  block 
will  take  care  of  240  men,  120  in  the  units  and  120 
in  the  hotels.  All  of  these  men  will  get  their  meals 
at  the  hotel  dining  rooms;  that  is,  120  at  each  end  of 
the  block.  Decision  has  not  yet  been  made  as  to  the 
method  of  running  the  dining  rooms,  but  it  is  hoped 
that  there  will  be  separate  control  of  each  hotel  or 
boarding  house,  thereby  establishing  a  desirable  com- 
petitive interest  in  the  running  of  the  mess.  A  large 
restaurant  at  the  southerly  end  of  the  town,  near  the 
entrance  to  the  yard,  is  also  being  built.  This,  however, 
will  take  care  of  the  meals  of  the  men  while  they  are 
at  work,  and  is  not  expected  to  interfere  with  the 
operation  of  the  village  hotels  and  boarding  houses. 

Each  barracks  block  has  a  fair  size  playground  in  the 
interior.  The  streets  inside  this  section  will  not  be 
paved,  but  will  be  provided  with  a  sidewalk  and  lawn. 
There  should  be  no  need  of  vehicular  traffic  in  these 
side  streets. 

The  apartment  house  group,  which  is  next  to  be  built 
and  of  which  four  rough  finished  units  are  in  use 
now  as  cantonments,  consists  of  units  of  two-family 
houses  grouped  together,  the  architectural  treatment  of 
the  groups  being  unified.  These  are  two  stories  high 
with  separate  apartments  of  from  two  to  four  rooms 
on  each  floor.  A  group  consists  of  from  four  to  six 
apartments,  and  each  apartment  has  a  kitchen,  dining 
room,  one  or  more  bedrooms  and  a  bath.  Of  the  500 
of  such  apartments,  200  are  included  in  the  next  erec- 
tion program,  including  the  finishing  off  of  the  groups 
which  have  been  built  in  rough  form. 
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The  group  houses  are  two-story  structures,  each  house 
having  from  four  to  six  rooms  and  the  groups  from  two 
to  seven  houses.  Special  attention  has  been  paid  to  the 
exterior  treatment  so  as  to  avoid  the  separate-house  idea 
so  often  emphasized  in  the  ordinary  two-family  house 
development.  The  architecture  of  each  apartment  group 
has  been  unified,  so  that  the  group  is  treated  as  a  single 
structure  of  the  better  suburban  house  type.  Of  the 
500  of  these  planned,  40  are  included  in  the  next 
program. 

For  those  who  can  afford  it,  single  houses  with  from 
four  to  six  rooms  and  bath,  with  separate  plots  of 
land,  are  provided.  Thirty  of  these  are  to  be  built  in 
the  immediate  program. 

All  of  these  apartments  and  houses  have  ground  in 
the  rear  where  the  resident  may  have  his  own  garden 
or  garage,  and  all  are  set  back  a  fair  distance  from 
the  streets.  The  streets  are  to  be  paved  with  some 
permanent  paving  and  concrete  sidewalks  are  provided 
throughout  the  development.  It  is  hoped  also  that  a 
planting  scheme  will  early  be  put  into  effect.  It  will 
be  noticed  that  in  the  center  of  the  town  there  are 
large  open  spaces.  One  of  these  is  a  park,  the  other 
a  playground  for  the  children,  and  in  others  will  be 
located  the  communal  buildings;  that  is,  the  churches, 
community  house,  library,  etc.,  all  of  which  it  is  the 
intention  of  the  Shipping  Board  to  build  soon,  though 
not  in  the  immediate  program. 

The  town  is  served  with  water  from  the  Bristol  water 
supply  and  is  connected  with  sewers  to  the  city's  sewer 
system.  Electric  lighting  is  connected  to  every  house, 
and  while  central  heating  will  take  care  of  the  barracks 
group,  a  few  of  the  apartment  houses,  all  of  the  group 
houses  and  single  houses  are  to  have  individual  furnaces. 

All  of  the  houses  built  so  far  are  of  wood  frame 
with  various  kinds  of  exterior  treatment.  Some  are 
finished  in  stucco,  some  with  shingles,  and  some  with 
clapboards.  It  is  expected  that  in  the  new  program 
some  brick  and  hollow  tile  will  be  used.  Every  house, 
however,  has  a  fireproof  roof.  While  the  interior  lay- 
out of  each  type  is  the  same,  the  exterior  appearance 
of  the  several  houses  of  a  type  is  kept  as  different 
as  possible  by  various  architectural  devices,  such  as 
changes  in  slopes  of  the  roofs,  the  direction  of  the 
roof  slab,  and  the  painting  scheme.     Partitions  in  the 


barracks  units  are  of  composition  board,  but  in  the 
rest  of  the  buildings  plaster  walls  are  used  throughout, 
and  in  addition  separate  apartments  cr  houses  in  one 
unit  are  separated  by  firewalls  of  hollow  tile  from  cellar 
to  roof.  The  town  also  has  three  fire  houses  for  addi- 
tional protection  against  conflagration. 

The  construction  of  the  first  i,'roup  of  houses  was  con- 
trolled by  the  necessity  for  speed.  The  contractor,  Fred 
T.  Ley  &  Co.,  who  not  only  has  the  contract  for  the 
housing  scheme  but  also  for  the  buildings  in  the  ship- 
yard itself,  did  not  have  the  opportunity  to  make  as 
careful  arrangements  as  to  method  of  construction  as  it 
has  since  developed  for  the  remaining  houses.  In  conse- 
quence some  of  the  details  of  construction  will  be 
changed  in  the  new  work.  However,  in  the  essential 
element — time — the  contractor  was  eminently  success- 
ful. Work  started  on  the  first  group  of  houses  on  Oct. 
20.  In  three  weeks  this  group  was  turned  over  to  the 
workmen  as  living  quarters.  The  final  group  of  the 
complete  houses  was  started  on  Nov.  6  and  was  ready 
for  the  plumbing.  There  are  now  complete  thirty-six 
of  the  unfinished  barracks  houses  and  hotels,  twenty- 
four  of  the  finished  structures  of  this  type,  and  four 
unfinished  apartment  houses.  The  unfinished  buildings 
are  completed  structurally,  as  noted  before,  but  have 
few  interior  partitions  and  are  cohered  only  with  a 
building  paper.  The  houses  are  being  used  for  the 
roughest  kind  of  bunk  quarters. 

On  beginning  the  job  the  first  thing  the  contractor 
had  to  do  was  to  excavate  the  cellars  and  trenches. 
Little  grading  was  required  in  this  section  of  the  site, 
although  there  was  considerable  steam-shovel  work  near 
the  shipbuilding  yard.  The  streets,  however,  were  prac- 
tically on  grade,  and  it  was  possible  to  begin  trenching 
right  away.  These  trenches  were  all  dug  with  a  steam- 
driven  Keystone  excavator,  which  proved  remarkably 
efficient  in  this  type  of  work.  There  were  four  sets  of 
trenches  in  some  streets;  one  for  water,  one  for  storm 
sewers,  one  for  sanitary  sewers  and  one  for  the  heating 
pipes.  In  the  later  development  some  of  these  pipe 
lines  will,  of  course,  be  consolidated  in  single  trenches. 
No  out  of  the  ordinary  methods  were  used  in  placing 
the  service  pipes,  except  possibly  in  the  heating  pipe  line, 
which  was  placed  inside  of  half-round  terra  cotta  pipes 
laid  on  cradles.     These  pipe.*  were  in  half-rounds  and 
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after  the  heating  pipe  was  inserted  in  the  terra-cotta 
section  an  upper  half-round  was  placed  over  it  and  the 
whole  filled  up  to  grade. 

The  bunkhouses  have  no  cellars.  All  the  excavation 
done  was  in  the  wall  footings,  which  were  excavated 
by  hand.  Cellars  under  the  hotel  buildings  were  dug 
with  the  Keystone  excavator  and  the  spoil  placed  near 
by,  afterward  being  removed  when  required.  The  wall 
excavation  was  followed  closely  by  the  concrete  w^alls 
for  the  buildings.  For  this  concrete  slag  aggregate 
was  used  and  the  concrete  was  mixed  in  small  portable 
mixers  which  were  vi^heeled  around  to  place  as  required. 
Proceeding  then  in  order  came  the  carpenters,  and 
finally  the  plasterers,  plumbers  and  painters. 

In  the  organization  there  was  a  foreman  on  each 
house,  who  had  complete  charge  of  the  construction 
there.  Over  these  foremen  w^ere  two  carpenter  foremen 
who  divided  the  work  about  evenly,  and  a  district  mason 
foreman  who  had  charge  of  all  the  masonry  work. 
House  gangs  were  matched  against  one  another  with 
considerable  success.  About  1200  men  were  employed 
in  the  construction  of  this  group  of  buildings. 

All  lumber  was  cut  in  the  yard  and  brought  to  the 
houses  as  needed  by  motor  trucks.  Motor  trucks  also 
were  used  in  getting  all  the  other  materials  to  the 
site.  There  was  not,  however,  a  sufficient  storage  yard 
to  guarantee  a  reservoir  of  material.  This  has  been 
remedied  in  the  new  design.  A  large  storage  yard  and 
house  are  being  built,  which  will  be  filled  up  beyond  the 
immediate  needs  of  the  individual  houses  to  be  erected. 
This  undoubtedly  will  expedite  the  work. 

The  streets  will  not  be  taken  care  of  until  late  spring, 
.after  the  frost  has  come  out  of  the  ground.    The  contrac- 


tors  are   anticipating   considerable   difficulty    with   the 
mud  at  that  time. 

The  layout  of  the  industrial  town  at  Bristol  has  been 
carried  out  by  the  Merchant  Shipbuilding  Corporation 
to  the  plan  provided  by  P.  R.  MacNeille  of  New  York, 
consulting  architect  of  the  United  States  Shipping 
Board.  The  Fred  T.  Ley  Co.,  New  York  and  Spring- 
field, Mass.,  as  stated,  is  carrying  on  all  the  building 
operations  under  Superintendent  R.  C.  Studely  and 
Chief  Engineer  R.  W.  Clark. 


Panama  Canal  To  Have  Laboratory  To 
Study  Paint  for  Tropics 

Expenditures  for  paint  materials  by  the  Isthmian 
Canal  Commission  having  reached  $255,366  in  1915 
and  $229,463  in  1916,  a  special  laboratory  is  being  in- 
stalled in  the  ofl^ce  building  of  the  water  purification 
plant  at  Miraflores  to  make  a  special  study  of  formulas 
and  methods  of  application  of  paint,  and  to  determine 
the  best  processes  of  protecting  wood  and  metals  under 
tropical  circumstances.  George  C.  Bunker,  who  has 
charge  of  water  purification  at  Balboa  Heights,  will 
direct  the  laboratory. 

Though  there  are  five  paint-grinding  machines  at  the 
Balboa  shops  for  general  canal  needs,  and  one  at  Pedro 
Miguel  Locks  which  does  work  for  all  locks,  the  problem 
of  painting  has  never  been  solved  for  the  peculiar  con- 
ditions that  affect  work  of  this  sort  in  the  Canal  Zone. 

Although  special  steel  plates  coated  with  protective 
mixtures  made  according  to  various  formulas  are  ex- 
posed at  present  at  the  lower  end  of  the  Miraflores 
locks,  the  determination  of  the  most  eflfective  protection 
is  now  to  be  made  the  subject  of  special  study. 


TWO   SETS   OP  FIVE   BEDROOMS   AND   LIVING   ROOM    CONNECTED  BY  TOILET-ROOM  CORRIDOR  IN  EACH  HOUSE 
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Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Should  Engineering  Students  Be  Drafted? 

Sir — In  your  issue  of  Dec.  27,  1917,  p.  1211,  appeared 
a  letter  "Should  Engineering  Students  Be  Drafted?" 
from  F.  J.  Maclsaac.  To  my  mind  this  was  grossly  un- 
just and  I  feel  that  something  should  be  said  on  the 
students'  side  of  the  question. 

At  present  I  am  a  fourth-year  civil-engineering  stu- 
dent at  the  Municipal  University,  Akron,  Ohio.  I  am 
of  draft  age  but  have  not  as  yet  entered  the  service  of 
my  country.  I  believe,  however,  that  I  am  as  red- 
blooded  an  American  citizen  as  you  will  find  in  or  out 
of  the  service,  and  I  am  also  egotistical  enough  to  be- 
lieve that  I  would  not  be  entirely  useless  if  drafted  into 
the  service. 

Mr.  Maclsaac's  letter  has  caused  a  great  deal  of  dis- 
cussion among  the  students  here  at  school.  I  don't 
believe  that  there  would  be  a  doubt  left  in  Mr.  Mac- 
Isaac's  mind  as  to  the  patriotism  of  the  helpless,  slacker 
class  now  attending  the  various  engineering  schools 
throughout  the  country  if  he  would  only  visit  a  few 
schools  and  voice  opinions  such  as  his  published  one. 

Engineering  students  in  our  American  technical 
schools  have  responded  nobly  to  the  call  to  the  colors. 
The  ranks  have  been  depleted  but  there  are  patriotic 
men  left  who  now  are  called  unpatriotic  and  helpless. 
In  justice  to  these  men  let  these  few  remarks  be  printed. 
Men  all  over  the  country  are  smarting  under  the  unjust 
indictment,  and  I  feel  I  am  voicing  the  sentiments  of 
not  a  few  loyal,  patriotic  Americans  who  are  still  en- 
rolled in  the  ranks  of  technical  students. 

I  hope  that  you  will  give  me  the  pleasure  of  seeing 
this  sentiment  in  print,  and  I  sincerely  trust  that  one 
Mr.  Maclsaac  will  read  what  one  engineering  student 
thinks.  J.  S.  Kennedy. 

Akron,  Ohio. 

Jacoby's  Equation  Is  Not  Rational 

Sir — Mr.  Fee's  letter  in  the  issue  of  Jan.  3,  page  48, 
is  quite  right  in  suggesting  that  Jacoby's  equation  for 
the  determination  of  the  allowable  pressures  on  cuts 
of  timbers  applies  only  to  pressures  of  liquids  (and 
of  gases),  as  it  does  not  take  into  account  the  varia- 
tions in  the  properties  of  solid  bodies  of  transmitting 
pressures  in  different  directions.  Neglecting  the  proper- 
ties of  solids  in  this  respect,  the  problem  can  be  reduced 
to  one  of  the  equilibrium  of  a  triangular  prism  subject  to 
external  pressure,  which  gives  the  usual  static  equations. 
However,  when  the  author  makes  P'  =  s'dy  and  P"  = 
s"dx  with  s'  and  s"  the  allowable  unit  stresses,  one 
is  apt  to  think  that  he  is  after  dy  and  dx,  or,  which  is 
the  same,  the  angle  6  corresponding  to  these  unit 
stresses.  This  makes  it  somewhat  confusing  from  the 
start,  for  s'  and  s"  as  used  are  not  the  allowable  unit 
stresses,  but  the  unit  stresses  corresponding  to  P'  and 


P"  acting  along  dy  and  dx,  since  P,  P'  and  P"  form  the 
system  of  forces  which  is  in  equilibrium.  The  author 
may  have  had  two  thoughts  in  mind:  the  development  of 
Che  allowable  unit  stresses  .s'  and  s"  and  the  determina- 
tion of  the  corresponding  cut  in  accordnnce  therewith. 

However,  the  variation  of  the  smoothness  of  the  bear- 
ing surfaces  of  cuts,  according  to  the  way  in  which  they 
have  been  made,  makes  the  matter  less  important.  Be- 
sides, with  the  low  unit  stresses  usually  allowed  in 
timbers  on  account  of  their  variation  in  texture,  one  is 
likely  to  obtain  a  satisfactory  s  with  the  ordinarj'  meth- 
ods of  framing.  Yet  it  would  be  at  least  of  theoretical 
interest  to  know  a  little  more  about  the  ultimate  value 
of  s.  E.  R.  T.  Berggren. 

New  York  City. 


Questionable  Practices  in  Engineering  Work 

Sir — In  Engineering  Neivs-Record  of  Nov.  1,  p.  82.5, 
under  the  heading  "^Professional  Questions,"  you  print 
some  comments  by  D.  R.  Shearer,  the  following  among 
them: 

"There  is  one  questionable  practice  which  seems  to 
be  growing  upon  the  profession  in  recent  years  and 
about  which  little  is  heard  in  the  journals  and  societies. 
That  is  the  selling  on  commission  of  certain  machinery 
or  equipment  by  engineers  who  are  supposed  to  repre- 
sent their  clients  in  an  impartial  and  unprejudiced 
manner.  Of  course,  there  are  many  sales  engineers 
who  often  are  called  in  as  consultants,  but  in  such 
cases  the  clients  know  what  they  are  doing.  The  trouble 
comes  from  the  engineer  engaged  in  general  practice 
who  has  surreptitious  agreements  with  manufacturers 
and  of  course  recommends  the  products  of  these  manu- 
facturers without  carefully  weighing  the  advantages  of 
equipment  made  by  other  manufacturers  of  similar 
lines." 

It  is  evident  that  Mr.  Shearer  did  not  sufficiently 
consider  the  possible  interpretation  of  his  words  by  a 
layman  who  might  read  them,  when  he  characterized  so 
mildly  the  crime  which  he  describes,  and  said  it  "seems 
to  be  growing  upon  the  profession."  The  writer  is 
rure  that  Mr.  Shearer's  vievvs,  if  expressed  more  ade- 
quately, would  be  in  accord  with  those  of  the  writer  anJ 
of  the  entire  profession. 

Engineering  societies  and  journals  are  of  engineers 
and  for  engineers  and  have  little  time  or  space  to  devote 
to  a  class  of  unpunished  criminals  who  call  themselves 
engineers  but  are  not  recognized  by  the  profession. 
There  are  honorable  men  who  are  sales  engineers  and  who 
very  properly  act  as  consultants  at  times,  their  clients 
knowing  their  other  alliances.  The  class  of  men  who 
pose  as  consulting  engineers  and  have  "sui  reptitious 
agreements"  for  their  own  profit  at  the  expense  of  their 
clients  are  bribe-takers.  This  is  the  mildest  na  ne  ap- 
plicable to  them.  They  cannot  comprehend  the  first 
principle  of  a  profession  with  the  high  ideals  held  by 
engineers.     They  are  not  engineers. 

The  crime  which  Mr.  Shearer  describes  is  not  "grow- 
ing upon  the  profession."  A.  L.  Dabney. 

Memphis,  Tenn. 


News  of  the  Week 


CURRENT     EVENTS     IN     THE    CIVIL      ENGINEERING     AND     CONTRACTING     FIELDS 


Prepare  Illinois  Highway 

Engineers  for  Road 

Bond  Issue 

The  recent  meeting  of  highway  offi- 
cials of  Illinois,  which  preceded  the 
short  course  in  highway  engineering 
given  at  the  State  University  v.t  Ur- 
bana,  was  attended  by  seventy  county 
and  state  road  officials.  Besides  con- 
sidering administrative  problems  the 
meeting  gave  out  much  information  as 
to  the  $60,000,000  bond  issue  for  a 
4800-mile  statewide  road  system  which 
will  be  voted  on  at  the  1918  fall  elec- 
tion. The  State  Highway  Department 
is  making  every  effort  to  place  in  the 
hands  of  all  road  officials  full  informa- 
tion concerning  the  mehtod  of  raising 
and  administering  this  money  so  that 
it  may  be  used  in  propaganda  favor- 
able to  the  passage  of  the  issue. 

Governor  Lowden  addressed  the 
gathering  and  laid  especial  stress  upon 
the  fact  that  the  outcome  of  the  elec- 
tion would  be  affected  by  the  success 
with  which  the  people  were  informed 
that  the  money  would  be  raised  by  a 
tax  on  automobiles.  Furthermore,  he 
asserted,  the  people  should  be  con- 
vinced that  the  roads  would  be  built 
strictly  in  accordance  with  the  highest 
engineering  principles.  Addresses  were 
given  by  H.  E.  Bilger,  road  engineer 
for  the  department;  B.  H.  Piepmeier, 
maintenance  engineer,  and  Clifford 
Older,  chief  highway  engineer. 


Appointed  Colonel  of 
Engineering  Regiment 


Missouri  Road  Department  Meets 
With  Road  Builders 

During  the  convention  of  the  Ameri- 
can Association  of  Road  Builders 
which  will  be  held  in  St.  Louis,  Feb.  4 
to  7,  inclusive,  the  Missouri  State  High- 
way Board  will  hold  a  meeting  of  coun- 
ty highway  officials  and  others  who  are 
connected  in  any  way  with  the  state 
system  of  roads.  This  will  be  the  in- 
augural of  what  is  intended  to  be  an 
annual  event. 

In  connection  with  the  convention 
and  meeting  of  state  highway  officials, 
a  testing  laboratory  will  be  maintained 
for  the  purposes  of  testing  samples  of 
rock  or  gravel  which  may  be  brought 
in  by  various  county  officials.  The 
services  will  be  rendered  gratis,  and 
the  person  bringing  in  the  sample  will 
be  allowed  to  witness  the  test  if  he 
desires.  It  is  expected  that  by  this 
means  much  valuable  information  re- 
garding the  state's  resources  in  road- 
building  material  will  be  gathered. 


St.  Louis  May  Adopt  Zoning  Plan 

A  districting  or  zoning  system  for 
St.  Louis  is  being  worked  up  by  the 
City  Plan  Commission,  of  which  Harold 
Bartholomew  is  engineer. 
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East  59th  St.,  New  York  City,  not  late 
than  Feb.  15,  an  application  made  out 
on  the  regular  form  to  be  had  on  re- 
quest. With  this  application,  candi- 
dates are  required  to  file  evidence  suf- 
ficient to  establish  eligibility.  Eligi- 
bility to  teach  any  of  the  subjects 
named  may  be  established  by  showing 
four  years'  successful  experience  as  a 
wage-earner  in  the  vocation,  but  there 
are  other  alternative  conditions  of  elig- 
ibility which  the  board  of  examiners 
will  supply  on  request.  Candidates 
will  be  notified  when  to  appear  for  ex- 
amination. 


COL.    FREDERICK    MEARS 

Close    Specifications    Held    Legal 
by  High  New  Jersey  Court 

In  upholding  the  award  of  a  contract 
for  paving  in  Montclair,  N.  J.,  the 
Supreme  Court  of  the  state  recently 
ruled  that  a  specification  which  was 
drawn  up  for  Warrenite  exclusively 
was  legal,  inasmuch  as  the  manufac- 
turers had  filed  a  certificate  stipulating 
the  price  at  which  the  material  could 
be  purchased  by  any  bidder. 

In  the  first  instance  the  contract  was 
awarded  to  the  Standard  Bitulithic 
Co.,  although  it  was  not  the  lowest  bid- 
der. This  award  was  subsequently  set 
aside  and  bids  were  readvertised, 
Warrenite  being  specified.  On  the  sec- 
ond bidding  the  Standard  Bitulithic  Co. 
was  the  low  bidder  and  the  contract 
was  awarded  to  it.  This  second  award 
was  attacked  on  the  ground  that  the 
contract  did  not  specify  the  time  within 
which  the  work  was  to  be  completed, 
and  that  the  specifications  required  the 
use  of  a  patented  road  material. 


Examinations  for  Teachers  in 
New  York  Evening  Schools 

Announcement  has  been  made  by  the 
Department  of  Education  of  the  City  of 
New  York  of  examinations  of  eligible 
applicants  to  teach  in  the  evening 
schools  the  following  subjects:  Con- 
crete construction  work,  mechanical 
drawing,  plan  reading  and  estimating, 
shop  mathematics,  structural  engineer- 
ing and  surveying.  Applicants  for  ap- 
pointment must  file  at  the  office  of  the 
board    of    examiners,    Park    Ave.    and 


Commission  Is  Appointed  To 

Study  Railroad  Wage 

Problems 

Franklin  K.  Lane,  Secretary  of  the 
Interior;  C.  C.  McChord,  member  of  the 
Interstate  Commerce  Commission;  J. 
H.  Covington,  chief  justice  of  the  Su- 
preme Court  of  the  District  of  Colum- 
bis,  and  W.  R.  Willcox,  formerly  chair- 
man of  the  New  York  Public  Service 
Commission,  Second  District,  consti- 
tute a  commission  ci'eated  by  the  Di- 
rector General  of  Railroads  to  investi- 
gate railroad  wages  in  the  United 
States. 

The  investigation  is  to  cover  the 
whole  field  of  railroad  labor — the  com- 
pensation of  persons  in  the  service  of 
the  railroads,  the  relation  of  railroad 
wages  to  wages  in  other  industries,  the 
conditions  in  different  parts  of  the 
country,  the  special  emergency  re- 
specting pay  which  exists  at  this  time 
owing  to  war  conditions  and  the  high 
cost  of  living,  and  the  relation  between 
different   classes   of  railroad   labor. 

The  creation  of  this  commission, 
says  the  Official  Btdletin,  is  the  cul- 
mination of  a  large  number  of  com- 
plaints and  demands  of  employees 
pending  before  the  railroad  managers 
for  some  time,  and  brought  to  the  at- 
tention of  the  Director  General  shortly 
after  Government  assumption  of  rail- 
road operation.  It  was  stated  that 
these  complaints  came  in  all  forms, 
from  various  classes  of  railroad  labor 
organizations  and  from  groups  of  un- 
organized employees. 


For  Promoting  Industrial 
Education 

The  eleventh  annual  convention  of 
the  National  Society  for  the  Promo- 
tion of  Industrial  Education  will  be 
held  in  Philadelphia,  Feb.  21-23.  The 
main  topics  for  discussion  will  be 
"Vocational  Education  In  War  Time"; 
"Administration  of  the  Smith-Hughes 
Act";  "Twentieth  Century  Vocational 
Training"  and  "Reorganization  of  the 
National  Society." 
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Draftsmen  Wanted  by  Naval 
Ordnance  Bureau 

The  Bureau  of  Ordnance,  Navy  De- 
partment, is  in  need  of  competent 
draftsmen.  Men  who  are  graduates  in 
mechanical  engineering  from  a  techni- 
cal school  or  college  of  recognized 
standing  and  have  had  some  drafting- 
room  experience,  or  men  who  are  com- 
petent designers  of  heavy  machinery, 
engines  or  shop  tools,  and  have  had  a 
number  of  years  drafting-room  experi- 
ence, are  eligible  for  these  positions. 
The  pay  ranges  from  $4  to  $6.88  per 
day,  depending  upon  the  qualifications 
of  the  draftsman.  It  is  announced  that 
there  are  at  present  a  number  of  va- 
cancies in  the  rating  of  draftsman  at 
the  Washington  Navy  Yard.  Addi- 
tional information  may  be  had  by  ad- 
dressing the  Commandant  and  Super- 
intendent, Naval  Gun  Factory,  Navy 
Yard,  Washington,  D.  C. 


Department  of  Labor  Forms 
Public  Service  Reserve 

On  Monday,  Jan.  28,  the  Department 
of  Labor  will  begin  the  recruiting  of 
an  army  of  250,000  men,  from  which 
will  be  filled  all  present  and  future 
labor  needs  of  the  shipbuilding  yards 
of  the  United  States.  In  this  work 
the  Council  of  National  Defense,  the 
Shipping  Board,  the  governors  of  the 
various  states,  organized  labor  and 
business  will  lend  aid,  while  20,000 
"Four-Minute  Men"  will  urge  the 
necessity  of  the  action. 

The  drive  for  recruits  will  extend 
from  coast  to  coast,  and  will  endeavor 
to  enlist  all  labor  which  has  to  do  in 
any  way  with  the  construction  of  ships. 

The  U.  S.  Employment  Service  will 
control  the  work  directly  and  will  try 
to  keep  all  men  at  their  present  tasks 
until  they  are  called  to  specific  jobs. 
According  to  the  Department  of  Labor, 
this  action  will  eliminate  the  demoral- 
ization that  has  attended  the  competi- 
tion for  labor  in  recent  months.  A 
rational  apportionment  will  give  the 
country  the  maximum  benefit  to  be 
derived  from  labor,  and  will  do  much 
to  avert  the  hardships  that  have  at- 
tended the  shifting  resulting  from  the 
old  competition  for  the  services  of 
skilled  workers. 


Thacher's  Patent  Appeal  Lost 

On  Jan.  19,  1918,  the  United  States 
Circuit  Court  of  Appeals,  in  St.  Louis, 
Mo.,  upheld  the  lower-court  decision 
against  the  well-known  Thacher  rein- 
forced-concrete  bridge  patent  (No. 
617615),  rendered  by  Judge  Martin  J. 
Wade  on  Sept.  12,  1916.  This  case 
(235  Fed.  724)  was  a  suit  brought  by 
Edwin  Thacher  against  the  authorities 
of  Polk  County,  Iowa,  for  the  infringe- 
ment of  his  patent.  The  case  was  de- 
fended by  the  Department  of  Justice  of 
the  State  of  Iowa.  Judge  Wade  dis- 
missed the  plaintiff's  bill  in  a  decision 
reported  in  Engineering  News  of  Sept. 
28,  1916,  p.  621,  and  Engineering  Rec- 
ord of  Sept.  30,  1916,  p.  423. 


Contractors  Who  Are  Now  Engaged  on  Construction  Work  Under 
the  Cantonment  Division,  Q.  M.  G.  O. 

Kort    Leavenworth   U.   S.    Disciplinary    Bar-  ,      „      ,  r-     .    r  .v,     t.'   „ 

,-i,.U»  R-    f'-    Voakum.    PV,rt   L/*!avenworth,   Kan. 

I'or'l    Newark'  Terminal !  '.'.'.'.'.'.'.'.'..'. McArthur    lirothers     Newark.   N    J. 

Animal  Quarantine  Depot.  Kaltimore.  Mrl...  .1.  li.   VVat.son  Co.,  Baltimore,  Md. 
lOxtonsion  of  General   Ho.spital  No.   1.   New  ,ttii-   „  i,  s^ v'„„ 

York  C'itv  ...  William      Oawford,     William.sbridge,     New 

^    York   City. 

(  urti.s   Hav  Orrlnance  Depot Smith.  Hauser  &  Maclsaac.  So.  Baltimore,  Md. 

liaritan  River  Ordnance  Depot Snare  &  Triest,  Metuchen,  N    .1 

I'ig  Point  Ordnance  Depot,  I'ig  P'oint,  Va. .  .  James  Stewart  &  Co.,  Norfolk,  Va. 
Baltimore    Depot    Warehouses,    Baltimore,  „,,...       ,       ^,         „,.      ,„    ,,,.      y,^ 

\I(]  Sanford    &    Brooks    Co.,    9th    to    11th    St.s., 

Baltimore,  Md. 
Addition    to    Animal    Embarkation     Depot,  ,,      ,  ^-.u       t,    i^„. .     r:       ^»«,..^,., 

Newport  News,  Va Westinghouse    Church    Kerr    Co.,    Newport. 

Fort  McHenrv  Hospital.  Fort  McHenry.  Md.  .J.  Henry  Miller,  Inc.,  Fort  McHenry  Hospital. 

Baltimore,  Md. 

Kort     Worth     Experimental     Station,     Fort  -^    ■,,-  n>         v^^^^ir^^^t^t     c:i<r,.<>i 

Wnrth     Tpxis  Bryce    Building    Co.,     Experimental    Sigrnal 

worm,    iex,is    station.    Fort    Worth,   Texa.s. 

For'    Des  Moines  Hospital,  Iowa Charles  Weitz  Sons,  Fort  Des  Moines,  Iowa. 

.'hiladelphia    Q.M.    Expeditionary    Storage  ^^.^^.^_^  ^^^^^^  ^  ^^^^  ^^     ^^^  ^^^  ^,^,^^^ 

^  ^^"^ Sts.,   Philadelphia,   Penn. 

Chicago  Q.M.  interior  Storage  Depot ^^^^^^j^^r^'^'  cSTiS'  It  '''^  '"" 

St    Louis  Q.M.   Interior  Storage   Depot....  Westlake  Construction  Co.,  2nd  and  Arsenal 

Sts.,   St.   Louis,   Mo. 
Pittsburgh  Q.M.   Interior  Storage  Depot...  The   Austin    Company,    4th   and    Butler   Sts., 

Pitt.sburgh,  Penn. 

Addition  to  Ooast  Artillery  Post,  Pensacola,  a/t^^k^^^o-v     ai^ 

jria  Hugger   Bros.,    Montgomery ,   Ala. 

^^^^'<'^>^'-^''^''y^°'':''^:''''^'':  uonon  &  Honon,  Houston,  Tex. 

■' Mair    '°    ^°^''    '"'''""'■''    ^°'''    ''"'••"'  '•  t'-  Woodbury  Sons  Co..  Boston.  Mass. 
Addition    {o'Co-ast   Artillery    Post.    Mobile.  ^^^^^_^^^^^^    construction    Co.,    Inc.,    Mobile. 
'^^^ Ala. 

-' BSrd°  Mast''     ''"''''^"''     ^°''.'.  .''.''"  McNally  Construction  Co.,  Fall  River,  Mass. 
Ad^dition  to'  Coast  Artillery  Post,  Portland,  ^   ^^,    ^^^^^^^^^^  &  gons,  Portland,  Me. 

-H£"'s    'c    '''^''  ^'■''""■''  .""^f  •■•  '^'^""'"  Gallivan  Building  Co.,  Greenville,  S.  C. 
Cajitonmeni  fdr  Engineer  Troops,   Belvoir,  ^    ^   Q^,.^i^y  co.,  Washington,  D.  C. 

Dv:i^t\=l^^'r.y:iu"i^'i,'  '  Cpneral    Depot"  '  .' William  Steele  &  Sons  Co.,  Philadelphia,  Pa. 

W^htSn    I?  a,  Te^llphone  &^  .  .  .  Frank  L.  Wagner,  Washington,  D.  C. 

^^^•^l°'c™'''""^'''^''  '^'°"  ^P".T.!^.".'".' Weston  &  Kroeger,   San  Antonio.  Tex.  , 

Cantonm^t.   San 'Juan;   Porto  Rico Pu^dy^&_^Henderson  Company,  New  \ork  A: 

Tuberculosis  Sanitarium.  OtisviUe,  N.   Y. .  .  R.^H^^^Howes    Construction    Co.,    New    York 


Thirty  Appointments  to  Navy's 
Civil  Engineer  Corps 

Thirty  candidates  who  passed  a  re- 
cent examination  have  been  appointed 
to  fill  10  vacancies  and  20  temporary 
positions  in  the  grade  of  assistant  civil 
engineer,  in  the  navy.  The  strength  of 
the  Corps  of  Civil  Engineers,  formerly 
composed  of  30  civil  engineers  and 
36  assistant  civil  engineers,  is  now  in- 
creased to  96.  The  233  candidates  who 
took  the  preliminary  examination  rep- 
resented 65  colleges,  universities,  and 
technical  schools,  coming  from  37 
states  and  from  England,  Canada, 
Russia,  France,  Switzerland,  and  the 
Territory  of  Hawaii.  Of  this  number 
80  passed  the  preliminary  examination 
and  were  authorized  to  appear  at 
Washington  for  the  final.  Out  of  the 
73  reporting,  23  failed  to  qualify  physi- 
cally, leaving  50  to  compete  in  the 
written  examination. 


Dorst  is  in  charge  of  the  recruiting  at 
army  headquarters  in  San  Francisco. 
The  regiment  will  be  mobilized  and 
prepared  for  service  at  Camp  Fremont, 
Palo  Alto,  California. 

While  the  list  of  trades  in  which 
skilled  workers  are  desired  includes 
practically  every  branch  in  any  way 
identified  with  electrical,  mechanical 
and  civil  engineering,  among  the  larg- 
est numbers  required  are  powder  and 
demolition  men,  carpenters,  surveyors, 
draftsmen,  mine  timber  men,  track 
workers,  adzmen,  etc.  It  is  announced 
that  the  regiment  will  be  recruited, 
equipped  and  trained  with  the  greatest 
possible  dispatch. 


Another  Special  Engineer  Regi- 
ment To  Be  Organized 

Another  new  eiigineering  regiment 
for  special  service  .n  France  is  now  be- 
ing recruited,  and  announcement  has 
been  made  of  a  long  list  of  men  trained 
in  various  branches  of  engineering  to 
make  up  the  total  of  1500  men  which 
will  be  required.  The  regiment  will 
be  known  as  the  319th  Engineers,  and 
will  be  under  the  command  of  Lieut. - 
Col.  C.  L.  Sturdevent.     Maj.  James  A. 


Big  Concrete  Telephone  Exchange 

for  War  and  Navy 

Departments 

A  large  new  reinforced-concrete  tele- 
phone and  telegraph  building  is  how 
being  erected  for  the  use  of  the  War 
and  Navy  Departments  at  1723  F  St., 
N.W.,  Washington.  The  entire  struc- 
ture, with  its  necessary  equipment  will 
be  built  in  record-breaking  time,  it  is 
believed. 

The  new  telephone  and  telegraph 
establishment  is  planned  as  a  three- 
story  and  basement  building,  fronting 
44  ft.  on  F  St.  and  running  114  ft. 
deep.  It  is  to  be  of  brick  construction, 
the  front  and  side  returns  of  face  brick 
with  limestone  cornice  and  belt  courses. 
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Detroit    Experiments    To    Aid 

Design  of  250,000,000-Gal. 

Filters 

The  water  commissioners  of  Detroit, 
Mich.,  have  retained  R.  Winthrop 
Pratt,  consulting  engineer,  Cleveland, 
Ohio,  to  make  preliminary  studies  and 
investigations  and  to  prepare  outline 
plans  for  a  filtration  plant  to  treat  the 
entire  water-supply  of  the  city.     F.  H. 


Engineers  at  Dayton,  Ohio,  Open 
New  Club  House 


Dedication  of  the  new  building  for 
the  Engineers'  Club  of  Dayton,  Ohio, 
which  will  take  place  on  Feb.  2,  will 
be  an  important  event  for  this  active 
oi-ganization    and    for   the    engineei-ing 


the  stem  of  the  building  is  the  auditori- 
um or  lecture  hall,  which  can  seat 
about  450  persons.  Four  fireproof 
stairways  lead  from  this  I'oom  to  the 
ground.     On   the  third   floor  are   bed- 


intei'ests   of  the  city   and   the   district      rooms   with   bath   and  toilet  facilities, 
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FIRST-  AND  SECOND-FLOOR  PLAN  OF   NEW  HOME  FOR  ENGINEERS'  CLUB.  OF  DATTON 


Stephenson  will  be  associated  with  Mr. 
Pratt  as  principal  assistant  engineer. 
The  studies  will  be  made  in  cooperation 
with  Theodore  A.  Leisen,  general  su- 
perintendent of  water-works,  and  his 
chief  assistant,  H.  B.  Keeney.  Mr. 
Leisen  recently  has  been  commissioned 
major  in  the  U.  S.  Reserve  Coi-ps,  and 
is  in  charge  of  utilities  at  Camp  Cus- 
ter. Alex.  Dow,  president  of  the  De- 
troit Edison  Co.,  is  chairman  of  the 
committee  of  the  board  having  the 
work  in  charge. 

For  some  months  past  there  has  been 
in  operation  a  test  filter  with  a  capac- 
ity of  200,000  gal.  a  day.  Studies  at 
this  test  plant  will  be  continued  as  part 
of  the  work  in  order  to  obtain  practical 
data  relative  to  the  maximum  feasible 
rate  of  filtration  and  kind  of  coagulant 
best  adapted  to  the  local  water. 

General  plans  and  estimates  of  the 
quantities  necessary  for  the  construc- 
tion of  a  filtration  plant  having  a  ca- 
pacity of  at  least  250,000,000  gal.  per 
day  will  be  prepared.  Such  a  plant 
would  be  located  in  the  immediate 
vicinity  of  the  present  water-works 
pumping  station. 

The  action  of  the  water  commis- 
sioners does  not  mean  that  the  city  will 
necessarily  proceed  with  the  construc- 
tion of  the  filtration  plant.  It  is  the 
purpose  at  this  time  to  make  in  a  very 
careful  and  thorough  manner,  justified 
by  the  size  of  the  project,  all  necessary 
investigations,  so  that  when  construc- 
tion prices  a^^ain  approach  a  more  nor- 
mal level,  installation  of  the  plant  can 
be  begun  if  desired. 


which  it  sei'ves.  The  club  has  now 
about  300  members.  Its  rapid  growth 
is  due  to  its  own  activities  and  to  the 
increased  amount  of  engineering  work 
that  is  now  required  by  the  industrial 
and  manufacturing  establishments  of 
the  city. 

This  growth  has  made  it  necessary  to 
provide  larger  quarters,  adequate  not 
only  for  the  meetings  and  the  techni- 
cal work  of  the  organization,  but  also 
for  the  social  features  which  are  an 
important  part  of  its  activities. 

The  building  is  located  at  Monument 
Ave.  and  Jefferson  St.,  fronting  the 
river.  It  is  three  stories  high,  T- 
shaped  in  plan,  150  x  125  ft.,  with  a 
sunken  gai'den  in  the  spa^c  on  each 
side  of  the  stem.  An  entrance  lobby 
occupies  the  middle  portion  of  the  head 
of  the  T,  with  a  broad  stairway  to 
the  second  floor.  At  the  right  of 
the  lobby  is  the  secretary's  oflSce,  and 
beyond  this  is  the  billiard  room.  At 
the  left  of  the  lobby  are  a  visiting  gal- 
lery, ladies'  reception  room,  and  check- 
ing and  toilet  rooms.  In  the  stem  is 
the  main  dining  room,  flanked  by  pri- 
vate rooms  on  each  side,  and  beyond 
this  is  the  kitchen. 

In  the  central  part  of  the  second 
floor  is  a  large  lobby  at  the  head  of 
the  stairway.  This  is  flanked  on  one 
side  by  the  libi-ary  and  reading  room, 
from  which  open  two  library  alcoves 
and  two  conference  rooms,  all  fitted 
with  bookcases  for  moi*e  than  10,000 
volumes.  At  the  other  side  of  the 
lobby,  directly  over  the  billiard  room, 
is    a    lounging    room,    30  x  50    ft.      In 


and  a  locker  room  for  the  convenience 
of  members  who  live  at  a  distance 
fi'om  the  club. 

Bedford  limestone  and  gray-bufF 
brick  are  used  for  the  exterior,  the 
brick  being  laid  with  wide  joints  in 
white  mortar.  Fireproof  construction 
is  used  throughout.  The  steam  heating 
plant  is  operated  in  connection  with  a 
ventilating  system  designed  to  change 
the  air  in  each  room  from  three  to  six 
times  per  hour. 

Schenck  &  Williams,  of  Dayton,  are 
the  architects.  Col.  E.  A.  Deeds,  chief 
of  the  Aircraft  Production  Board,  is 
president  of  the  club;  the  vice-presi- 
dents are  C.  F.  Kettering,  of  the  Day- 
ton Metal  Products  Co.,  Orville  Wright 
and  Henry  M.  Waite,  city  manager  of 
Dayton.  F.  0.  Clements  is  treasurer; 
H.  I.  Schenck,  recording  secretary,  and 
W.  E.  Bingham,  house  secretary. 

The  building  and  grounds  are  the 
gift  of  Colonel  Deeds  and  Mr.  Ket- 
tering. 


Expenses  Paid  to  North  Carolina 
Road  Institute 

The  state  laws  in  North  Carolina 
provide  that  the  County  Road  Commis- 
sion may  delegate  any  or  all  persons 
employed  by  it  to  attend  the  annual 
session  of  the  State  Road  Institute, 
which  is  held  annually  at  the  Univer- 
sity of  North  Carolina.  In  addition, 
the  law  provides  that  all  such  expenses 
may  be  paid  legally  out  of  the  funds 
of  the  said  county,  township  or  road 
district.  This  year  the  institute  is  to 
be  held  Feb.  19  to  22. 
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Tacoma  To  Erect  Dwellings 
for  Workers 

Owing  to  shipbuilding  activities  at 
Tacoma,  Wash.,  and  the  location  of  the 
Army  cantonment  at  American  Lake, 
the  housing  problem  in  Tacoma  has  be- 
come acute.  One  real  estate  dealer  an- 
nounced that  he  would  build  600 
bungalows,  starting  work  immediately. 
Mayor  Fawcett  has  issued  an  appeal 
to  other  patriotic  citizens  to  respond 
to  Tacoma's  need  in  a  similar  manner. 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMERICAN  RAILWAY  ENGINEER- 
ING ASSOCIATION;  910  Michigan 
Ave.,  Chicago  ;   Mar.   20-22,  Chicago 

AMERICAN  INSTITUTE  OF  MIN- 
ING ENGINEERS,  29  West  39th 
St.,  New  York;  Feb.  18-21,  New 
York. 


At  the  quarterly  meeting  of  the 
Nothwestern  Society  of  Highway  Engi- 
neers, held  recently  in  Portland,  Ore., 
Herbert  C.  Nunn,  state  highway  engi- 
neer of  Oregon,  was  elected  president. 
The  other  officers  elected  were:  vice- 
president.  Prof.  G.  V.  Skelton;  treas- 
urer, J.  J.  Brooks;  secretary,  C.  G. 
Reiter.  Dr.  E.  W.  Lazell,  O.  Laurgaard 
and  Prof.  F.  H.  Graff  were  elected  di- 
rectors. 

The  Engineers'  Club  of  Memphis, 
Tenn.,  on  Jan.  9  elected  the  following 
officers:  A.  L.  Dabney,  president;  C.  C. 
Pashby,  vice-president;  C.  L.  Ford,  sec- 
retary-treasurer; Thomas  L.  LaMalta, 
E.  H.  Bowser,  and  W.  S.  Myrick,  di- 
rectors, J.  H.  Weatherford  was  chosen 
for  past  president  for  another  year. 

The  meting  of  the  Oregon  Societies 
of  Engineers,  Jan.  23,  at  Portland,  was 
addressed  by  William  L.  Finley,  state 
biologist,  who  spoke  on  "The  Rambles 
of  a  Naturalist,"  and  other  subjects. 

The  annual  meeting  of  the  Minnesota 
Surveyors'  and  Engineers'  Society  will 
be  held  in  Duluth,  Feb.  21-23.  Head- 
quarters will  be  at  the  Duluth  Com- 
mercial Club  John  Wilson,  consulting 
engineer,  Duluth,  is  president. 

At  a  joint  meeting  of  the  Detroit 
Engineering  Society  and  the  Detroit 
Section,  Anerican  Society  of  Me- 
chanical Engineers,  Jan.  25,  G.  A. 
Mattsson,  H.  W.  Miller  and  George  B. 
TurnbuU,  all  of  the  Great  Lakes  Engi- 
neering Works,  presented  papers  on 
"Lake  Freighters"  and  "Standard  Gov- 
ernment Boats  for  War  Work." 

The  TechnoJogy  Club,  of  Kansas 
City,  Mo.,  met  on  Jan.  24  and  listened 
to  an  address  by  Prof.  C.  Frank  Allen, 
for  many  years  instructor  in  railroad 


engineering  at  the  Massachusetts  In- 
.stitute  of  Technology. 

The  Associated  Engineering  Socie- 
ties of  St.  Louis,  at  their  annual  dinner 
Jan.  23  entertained  Arthur  X.  Talbot, 
the  recently  elected  president  of  the 
American  Society  of  Civil  Engineers; 
Brig.  Gen.  William  H.  Bixby,  president 
of  the  American  Society  for  Testing 
Materials;  Col.  Cunliffe  Murray,  Com- 
manding Officer,  Jefferson  Barracks, 
and  Frank  C.  Reilly,  freight  tra'Rc 
manager,  St.  Louis-San  Francisco  Rail- 
way Company. 

The  Engineers'  Club  of  Springfield, 
III.,  partook  of  its  annual  banquet  Jan. 
I.'').  It  was  followed  by  the  annual 
meeting  of  the  club  and  the  election  of 
the  following  officers  for  the  present 
year:  President,  H.  B.  Lewis;  vice 
president,  John  Leisenring;  secretary, 
J.  I.  Hughes;  treasurer,  C.  A.  Crytser. 

At  a  regular  meeting  of  the  Society 
of  Terminal  Engineers,  held  in  New 
York  City  Jan.  22,  there  was  a  discus- 
sion of  the  West  Side  New  York  ter- 
minal situation  as  evolving  under  war 
conditions.  Calvin  Tomkins,  former 
dock  commissioner  of  the  City  of  New 
York,  was  the  principal  speaker. 

The  regular  annual  meeting  of  the 
Engineers'  Societies  of  Northwestern 
Pennsylvania  was  held  in  Erie,  Jan.  16. 
The  election  of  the  following  officers 
for  1918  was  announced:  President,  R. 
C.  Stevens;  first  vice  president,  Armin 
Schotte;  second  vice  president,  F.  S. 
Newhard;  secretary,  M.  C.  Emanuel; 
treasurer,  W.  H.  Reynolds;  director  for 
two-year  term,  C.  H.  Schum.  An- 
nouncement was  made  that  the  Erie 
section  of  the  American  Institute  of 
Electrical  Engineers  would  hold  a  joint 
meeting  with  the  Engineers'  Society  on 
Feb.  12,  and  would  provide  as  the  prin- 
cipal speaker  of  the  evening  D.  B. 
Rushmore,  chief  engineer  of  the  power 
and  mining  division  of  the  General 
Electric  Company. 

The  annual  meeting  and  banquet  of 
the  Binghamton  N.  Y.  Engineering 
Society  was  held  Jan.  21.  The  follow- 
ing officers  were  elected  for  the  ensu- 
ing year:  Past  President  and  Chair- 
man of  Executive  Committee,  Robt.  B. 
Hoadley;  President,  C.  A.  Dayton; 
First  Vice-President,  C.  E.  Anderson; 
Second  Vice-president,  Charles  Van 
Amburgh;  Third  Vice-president,  Burt 
E.  Nelson;  Secretary,  D.  M.  Edgerton; 
Treasurer,  F.  A.  Tillman;  Librarian, 
Ray  Fitzpatrick. 

There  was  a  conference  of  dele- 
gates from  all  the  engineering  societies 
in  Ohio  at  Brown  Hall,  Ohio  State 
University,  Columbus.  Jan.  29.  The  an- 
nual meeting  of  the  Ohio  Engineering 
Society  will  be  held  i.i  the  Deshler  Ho- 
tel, Columbus,  Jan.  30-Feb.  1. 

The  annual  convention  of  the  Mon- 
tana Institute  of  Municipal  Engineers 

was  held  at  Bozeman,  Mont.,  Jan.  21-23. 
Among  the  topics  discussed  were  the 
relation  of  the  war  to  the  municipal 
engineers  of  Montana;  street  cleaning 
and  garbage  disposal,  sewers  and  sew- 


age disposal,  standardization  of  specifi- 
cations, highway.s  and  pavements,  wa- 
ter systems  and  purification  plants, 
etc.  On  Jan.  22  a  visit  was  paid  to  the 
Montana  State  College  at  Bozeman. 

The  Florida  Engineering  Society  held 
its  annual  meeting  at  Jack.sonvilIe,  Jan. 
7.  R.  E.  Chandler,  professsor  in  the 
mechanical  engineering  department  of 
the  University  of  Florida,  was  elected 
president;  George  B.  Hills,  engineering 
manager  of  the  Isham  Randolph  Co., 
Jacksonville,  vice  president,  and  Prof. 
J.  R.  Benton,  dean  of  the  engineering 
school  at  the  University  of  Florida, 
secretary.  C.  S.  Hammatt  and  H.  D. 
Martin,  of  Jacksonville,  were  elected  to 
the  directorate.  The  convention  lis- 
tened to  the  reading  and  discussion  of 
various  papers  on  technical  topics. 

At  the  annual  meeting  of  the  Civil 
Engineers'  Society  of  St.  Paul,  Jan.  14, 
the  following  officers  were  elected: 
President,  A.  F.  Meyer;  vice  president, 
E.  S.  Spencer;  secretary,  P.  C.  Gauger; 
treasurer,  E.  0.  Korsmo;  editor-in- 
chief,  C.  H.  Stewart;  representative  on 
the  Minnesota  Joint  Engineering  Board, 
three-year  term,  George  H.  Herrold. 

The  following  nominations  for  officers 
of  the  American  Water-Works  Associa- 
tion for  1918-19  have  been  made:  For 
president,  Chai'les  R.  Henderson,  man- 
ager. Water  Co.,  Davenport,  Iowa;  for 
vice  pi'esident,  Carleton  E.  Davis,  chief. 
Bureau  of  Water,  Philadelphia,  Penn.; 
for  treasurer,  James  M.  Caird,  bacteri- 
ologist, 271  River  St.,  Troy,  N.  Y.;  for 
trustees.  Jack  J.  Hinman,  Jr.,  bacteri- 
ologist. State  Board  of  Health,  Iowa 
City,  Iowa,  and  Allan  W.  Cuddeback, 
engineer  and  superintendent,  Passaic 
Water  Co.,  Paterson,  N.  J.  The  time  for 
filing  additional  nominations  closes  this 
year  Feb.  13.  All  petitions  for  addi- 
tional nominations  must  be  in  the 
hands  of  the  secretary,  J.  M.  Diven,  47 
State  St.,  Troy,  N.  Y.,  on  or  before  that 
date  to  secure  a  place  on  the  official 
ballot. 

The   Richmond   Engineers'   Club  and 

the  Richmond  Section  of  the  American 
Chemical  Society,  Richmond,  Va.,  held 
a  joint  meeting  Jan.  18.  Allen  J. 
Saville,  of  Richmond,  delivered  an  ad- 
dress on  some  of  the  problems  of  camp 
construction.  Mr.  Saville  was  engaged 
in  the  laying  out  and  supervising  of 
the  construction  of  Camp  Lee.  near 
Petersburg,  Virginia. 

Members  of  the  Pittsburgh  Chapter 
of  the  American  Association  of  Engi- 
neers, at  their  monthly  business  meet- 
ing Jan.  14,  elected  the  following  offi- 
cers for  the  coming  year:  P.  B.  Wal- 
din,  chairman;  E.  E.  Bankson,  chair- 
man of  membership  committee;  R.  C. 
Corson,  secretary,  and  H.  C.  McCormick, 
treasurer. 

The  Engineers'  Society  of  Milwaukee 

(which  is  the  Milwaukee  section  of  all 
national  engineering  societies)  held  a 
meeting  Jan.  16,  at  which  Walter 
Alexander,  superintendent  of  motive 
power   of   the   Chicago,    Milwaukee    & 
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St.  Paul  Railway  Co.,  delivered  an 
illustrated  lecture  on  "Electric  Loco- 
motives on  the  Chicago,  Milwaukee  Ai 
St.  Paul  Railway." 

At  the  meeting:  of  the  recently  ornan- 
iised  Society  of  Russian- American  En- 
ffineers  that  was  held  Jan.  29  in  the 
.\ssembly  Rooms  of  the  Merchants' 
Association  of  New  York.  Woolworth 
Building,  New  York  City.  Dr.  J.  A.  L. 
Waddell  spoke  on  "Comparative  De- 
sign of  Bridges  in  Russia  and  the 
United   States." 

The  Cleveland  Association  of  Mem- 
bers of  the  American  Society  of  Civil 
Engineers  has  elected  the  following  of- 
ticers:  Harry  Fuller,  president;  A.  J. 
Himes,  vice-president,  and  G.  H.  Tinker, 
secretary  and  treasurer.  The  associa- 
tion has  indorsed  the  resolution  adopted 
by  the  Board  of  Direction  of  the  society 
on  Nov.  1,  urging  congress  to  amend 
sections  200  and  209  of  the  War  Tax 
Law,  which  exact  double  taxation  from 
certain  professional  men. 

The  Engineers'  Club  of  Dayton.  Ohio, 
held  its  regular  monthly  meeting  Jan. 
8,  the  speaker  of  the  evening  being  J. 
M.  Schoonmaker,  Jr..  chief  engineer  of 
the  Dayton-Wright  Airplane  Co.  His 
subject  was  "Aii-plane  Surfaces,"  and 
included  an  analytical  presentation  of 
all  phases  of  the  design  of  such  sur- 
faces. 

At  the  regular  meeting  Jan.  19,  of 
the  Colorado  Association  of  Members 
of  the  American  Society  of  Civil  En- 
gineers, held  in  Denver,  the  speaker 
was  L.  B.  Skinner,  vice-president  and 
general  manager  of  the  Western  Chem- 
ical &  Mfg.  Co.,  Denver.  His  subject 
was  "The  Manufacture  of  Military  Ex- 
plosives." 

At  the  meeting  of  the  Detroit  Engi- 
neering Society,  Jan.  18,  Capt.  J.  W. 
Inches,  M.D.,  health  officer  of  Detroit, 
addressed  the  society  on  the  subject 
"With  the  Engineers  on  the  Italian  Bat- 
tlefront."  Capt.  Inches  was  sent  to 
Europe  with  Bishop  Williams  and 
others  in  the  interest  of  the  American 
Red  Cross.  He  was  one  of  five  Detroiters 
who.  were  forced  to  retreat  with  the 
Italian  army  during  the  Austrian  drive, 
and  at  one  place  they  were  but  a  few 
hom-s  ahead  of  the  enemy.  The  talk 
was  illustrated  by  slides  from  pictures 
taken  abroad. 

The  Albany  Society  of  Civil  Engineers 
held  its  regular  meeting  Jan.  22,  and 
listened  to  an  address  by  a  member, 
Enrique  Touceda,  consulting  chemist, 
who  spoke  on  "Some  Metallurgical 
Facts  of  Interest  to  Engineers."  The 
address  was  illustrated. 

The  Technology  Club  of  Syracuse. 
N.  Y.,  the  local  engineering  society,  will 
be  addressed  Feb.  4  by  Dr.  J.  A.  L. 
Waddell,  who  will  speak  on  "The  En- 
gineering Profession  Fifty  Yeai-s 
Hence."  Other  speakers  scheduled  for 
the  winter  meetings  are  Prof.  V.  Kara- 
petoff,  of  Cornell,  Prof.  Charles  R. 
Mann,  of  the  Massachusetts  Institute 
of  Technology,  and  George  T.  Ham- 
mond, engineer  of  design.  Bureau  of 
Sewers,  Brooklyn. 


A  conference  of  the  engineering,  ir- 
rigation, agricultural  and  live  stock 
societies  of  Idaho  was  held  at  Idaho 
Falls,  Jan.  14  to  19.  Among  the  socie- 
ties represented  were  the  Idaho  Society 
of  Engineers,  the  Idaho  Irrigation  Con- 
gress and  the  Good  Roads  Association. 
The  congress  discussed  road  construc- 
tion, irrigation,  flood  control,  city  plan- 
ning, sewer  construction  and  other  pub- 
lic questions. 

At  the  January  meeting  of  the  Prov- 
idence Engineering  Society,  Providence, 
R.  I.,  Albert  Cook  Church  delivered  an 
illustrated  lecture  on  the  development 
of  the  submarine.  On  Jan.  23  the  mu- 
nicipal engineering  section  of  the  so- 
ciety listened  to  an  address  by  H. 
Anthony  Dyer,  on  "The  Development 
of  the  Metropolitan  Park  System." 


Personal  Notes 


C.-E.  A.  W  I  N  s  LO  w,  professor  of 
public  health,  Yale  Medical  School, 
New  Haven,  Conn.,  received  a  presen- 
tation medal  on  Jan.  18  from  the  Na- 
tional Institute  of  Social  Science,  in 
recognition  of  his  work  in  promoting 
the  study  of  public  health.  Before  as- 
suming his  full  professorship  at  Yale 
in  1915,  Professor  Winslow  was  suc- 
cessively assistant  professor  of  sani- 
tary biology  at  the  Massachusetts  In- 
stitute of  Technology,  associate  profes- 
sor of  bacteriology  at  the  University 
of  Chicago  and  of  biology  at  the  Col- 
lege of  the  City  of  New  York.  While 
at  the  Institute  he  was  (1903-10)  bi- 
ologist-in-charge  of  the  sanitary  re- 
search laboratory,  where  he  conducted 
extensive  studies  of  sewage  treatment. 
Since  1910  he  has  been  Curator  of  Pub- 
lic Health,  American  Museum  of  Nat- 
ural History.  In  1914-15  he  was  Di- 
rector of  the  Division  of  Public  Health 
Education,  New  York  State  Depart- 
ment of  Health.  He  is  a  member  of 
the  Public  Health  Council  of  the  State 
of  Connecticut  and  is  now  conducting 
an  extensive  investigation  on  the  puri- 
fication of  the  sewage  of  New  Haven. 
During  the  summer  of  1917  he  was  a 
member  of  the  American  Red  Cross 
mission  to  Russia.  Interesting  notes 
on  what  he  saw  and  learned  in  Russia 
fill  about  thirty  pages  of  "Public 
Health  Reports"  for  Dec.  28,  1917 
(Washington,  D.  C.)  under  the  title, 
"Public  Health  Administration  in  Rus- 
sia in  1917." 

Besides  books  on  bacteriology  and 
microscopy  and  numerous  contribu- 
tions to  engineering,  medical  and 
other  scientific  journals  and  society 
proceedings,  Professor  Winslow  was 
joint  author  of  "Sewage  Disposal" 
(1910)  with  Prof.  L.  P.  Kinnicutt  and 
R.  W.  Pratt. 

J  .  Davis,  director  general  of  pub- 
lic works  of  the  Province  of  New  South 
Wales,  Australia,  is  making  a  tour  of 
the  Western  United  States  in  quest  of 


information  desired  by  his  province  in 
connection     with     the    construction    of     | 
irrigation     work     contemplated     there. 
Particular  attention  has  been  given  to 
the   Roosevelt   Dam   and   the   system   it 
supplies.     Before  returning  to  Austra- j 
lia,  Mr.  Davis  is  to  call  upon  Washing- 
ton   officials    in     connection    with    thel 
question    of   equipment    for    Australian' 
railways. 

Charles  Boone  has  been  ap- 
pointed city  engineer  of  Greenfield, , 
Ind.,  for  the  ensuing  four  years.  Mr.  \ 
Boone  is  at  present  serving  his  second ; 
year  as  surveyor  and  county  engineer 
of  Hancock  County,  Indiana.  After 
leaving  Purdue  University  he  was  em- 
ployed in  Iowa  for  about  three  years 
before  his  election  to  the  office  of  sur- 
veyor and  county  engineer  of  Hancock 
County. 

Bertrand  H.  Wait  has  en- 
tered the  employ  of  the  Portland  Ce- 
ment Association  and  on  Feb.  1  will! 
take  up  his  duties  with  the  association! 
as  district  engineer  in  charge  of  thel 
Portland  Cement  Association's  New! 
York  office,  101  Park  Ave.  Mr.  Wait] 
was  graduated  from  Cornell  Univer- 
sity in  1902  with  the  degree  of  civil  en- 
gineer. In  1913  he  became  division! 
engineer.  New  York  State  Highway! 
Department  in  charge  c^"  Division! 
No.  1,  which  consisted  of  ten  counties| 
adjoining  New  York  City.  During  the 
past  year  Mr.  Wait  has  also  served  asl 
consulting  engineer  for  the  Unitedl 
States  Government  on  cantonment  roadf 
construction. 

Samuel  Frazer  Lusk,  whoj 
was  until  recently  a  superintendent  of] 
construction  for  the  Flynt  Building! 
and  Construction  Co.,  Palmer,  Mass.j] 
has  been  commissioned  a  first  lieuten- 
ant in  the  U.  S.  Army. 

J.  L.  M  0  R  Y,  contracting  engineer,! 
Chico,  Calif.,  has  enlisted  in  the  20tl' 
Engineers. 

C.  S.  Bennett  has  resigned  his 
position  as  resident  engineer  and  in- 
spector. Department  of  Public  Roads 
of  Kentucky,  to  accept  a  position  with 
the  Miami  Conservancy  District,  Day^ 
ton,  Ohio. 

Harry  Reinhardt,  who  has 
been  elected  engineer  of  Shamokii 
Borough,  Penn.,  has  resigned  as 
member  of  the  Susquehanna  Coal  Co.'g 
engineering  corps,  with  which  he  had 
been  associated  for  11  years. 

C.  M.  Adams  has  been  appointed 
city    engineer    of    Bellingham,    Wash.i 
and  A.  C.  Blake  has  been  made  water' 
superintendent  of  the  city. 

H.  O.  Carson  was  elected  city 
engineer  of  Butler,  Penn.,  which  re- 
cently changed  its  form  of  government 
from  that  of  a  borough  to  that  of  a 
third-class  city. 

John  H.  Ryckman,  formerly 
of  Toronto,  is  now  with  the  Algoma 
Construction  and  Engineering  Co., 
Sault  Ste.  Marie,  Ont.  For  the  past 
4%  years  he  has  been  engaged  with  the 
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Toronto  Department  of  Works  on  the 
$2,500,000  Bloor  St.  viaduct,  at  first  on 
the  designing  staff  and  later  as  field 
engineer. 

Elmer  0.  Penny  has  resigned 
as  water  commissioner  of  Charleston, 
Mo.,  and  has  been  succeeded  by  S.  F. 
Shell. 

Benjamin  A.  Haldeman 
has  resigned  his  position  as  engineer  to 
the  zoning  commission  of  Philadelphia. 
He  also  had  charge  of  the  plans  of  the 
survey  bureau  of  the  city.  Mr.  Halde- 
man was  in  the  city's  employ  for  24 
years  and  developed  the  Parkway,  the 
South  Broad  St.  Boulevard,  the  zoning 
system  and  other  important  municipal 
improvements. 

Edward  Oscar  Heinrich 
has  been  appointed  city  manager  of 
Boulder,  Colo.  Mr.  Heinrich,  who  goes 
to  Boulder  from  Alameda,  Calif.,  will 
assume  his  duties  Feb.  15. 

N.  F.  Thompson,  district  engi- 
neer of  the  New  York  Central  R.R.  at 
Albany,  has  been  transferred  to  Buf- 
falo as  district  engineer,  succeeding 
F.  E.  Paradis,  resigned.  He  is 
succeeded  at  Albany  by  B  .  C  .  Mar- 
tin, who  also  remains  district  engi- 
neer of  the  Hudson  River  Connecting- 
Railroad. 

A .  M  .  Young,  Seattle,  Wash., 
has  been  appointed  consulting  engineer 
and  representative  in  Seattle  of  the 
Concrete  Piling  Co.,  of  Seward,  Ne- 
braska. 

Fred  McPherson,  formerly 
municipal  engineer  of  Nelson,  B.  C, 
who  has  been  provisional  district  engi- 
neer, with  headquarters  at  Nelson,  for 
the  past  year,  has  been  promoted  to  a 
position  in  the  office  of  the  provincial 
government  engineer  at  Victoria. 

George  A.  Richer,  formerly 
district  engineer  of  the  Portland  Ce- 
ment Association  at  Kansas  City,  and 
more  recently  located  at  the  Chicago 
headquarters,  has  been  made  district 
manager  at  Wasliington.  Mr.  Ricker 
was  formerly  first  deputy  commis- 
sioner in  the  New  York  State  Highway 
Department. 

H  .  P  .  H  0  E  Y  ,  assistant  chief  engi- 
neer of  the  Southern  Pacific  Railway 
Co.,  who  has  been  in  charge  of  the 
building  of  the  Coos  Bay  branch  of  the 
road,  with  headquarters  at  Eugene, 
Ore.,  has  been  transferred  to  San 
Francisco.  The  construction  offices 
which  the  company  has  maintained  for 
the  past  five  years  in  Eugene  have  been 
closed. 

F  .  W  .  E  p  P  s  ,  until  recently  in  the 
bridge  department,  Kansas  City  Ter- 
minal Co.,  at  Kansas  City,  Mo.,  is  now 
bridge  engineer  for  the  Kansas  State 
Highway  Commission,  Topeka,  Kansas. 

Adam  Thomas  Shurick, 
who  was  a  member  of  the  editorial 
staff  of  Coal  Age,  New  York,  has  been 
promoted  from  the  rank  of  first  lieu- 


tenant to  that  of  captain   in   the   Engi- 
neer Reserve  Corps. 

The  following  former  captains  in  the 
Engineer  Reserve  Corps  have  been  pro- 
moted to  the  rank  of  major :  J  a  M  E  S 
E.  Cassidy,  John  H.  House, 
Jr.,  Frederick  W.  Albert, 
James  P.  Leaf,  James  W. 
Ogier,  George  E.  A.  Fair- 
ley,  William  L.  Law,  Syd- 
ney L.  Smith,  Louis  E. 
Robbe,  Clarence  T.  Sta.:r, 
George  Blow,  Henry  W. 
Durham,  John  F.  Trum- 
bull, Joseph  Caccavajo, 
Edward  M.  Graves  and  Henry 
L  .  McMillan. 

Paul  S.  Jones,  formerly  assist- 
ant irrigation  engineer  in  the  U.  S. 
Department  of  Agriculture,  has  been 
appointed  junior  civil  engineer  in  con- 
nection with  the  flood-control  projects 
of  the  Sacramento  and  San  Joaquin 
rivers,  California,  under  the  War  De- 
partment. 

Roger  F.  Hill,  chief  engineer 
of  the  Andrew  J.  Smith  Construction 
Co.,  Detroit,  has  been  commissioned  a 
first  lieutenant  in  the  Ordnance  De- 
partment. Albert  E.  Ward- 
well,  formerly  Mr.  Hill's  assistant, 
has  succeeded  him. 

Edwin  F.  Wendt,  member  of 
the  Engineering  Board,  Interstate 
Commei-ce  Commission,  and  past  presi- 
dent of  the  American  Railway  Engi- 
neering Association,  has  been  elected 
president  of  the  Washington,  D.  C, 
Society  of  Engineers. 


Obituary 


Sir  John  Wolfe  Wolfe- 
Barry,  prominent  British  engineer, 
member  of  the  Army  Railway  Council, 
and  past  president  of  the  Institution  of 
Civil  Engineers,  died  in  London,  Jan. 
22.  He  was  born  Dec.  7,  1836,  and  was 
educated  at  Trinity  College,  Glenal- 
mond,  and  King's  College,  London.  For 
many  years  he  was  associated  with  the 
design  and  construction  of  great  engi- 
neering works  in  Great  Britain,  Ire- 
land, India  and  China.  He  became 
president  of  the  Institution  of  Civil 
Engineers  June,  1896,  and  in  1897  was 
created  by  Queen  Victoria  a  Knight 
Commander  of  the  Bath.  He  was  the 
engineer  on  the  Tower  bridge  across 
the  Thames  at  London,  the  Black- 
friars  railway  arch  bridge,  the  Barry 
dock  and  railways,  the  Kew  bridge,  the 
Surrey  commercial  dock  and  other  im- 
portant works.  Among  his  written 
works  were  "Railway  Appliances," 
"Lectures  on  Railways  and  Locomo- 
tives,"  and   "The   Tower   Bridge." 

Second  Lieut.  Gordon  D. 
Cooke,  Corps  of  Engineers,  U.  S. 
Army,  died  at  the  base  hospital  at  Fort 
Bliss,   Texas,  on   Jan.   10.     Lieutenant 


Cooke  was  graduated  from  the  Univer- 
sity of  Michigan  in  1916,  and  was  a 
member  of  the  editorial  staff  of  Engi- 
neering Record  early  in  1917.  Later 
he  entered  the  service  of  another  de- 
partment of  the  McGraw-Hill  Co.,  and 
made  his  headquarters  at  his  home  city, 
Detroit.  On  Sept.  1,  1917,  at  the  age 
of  twenty-four,  he  received  a  commis- 
sion as  second  lieutenant  in  the  Engi- 
neer Corps.  He  was  temporarily  sta- 
tioned in  a  remote  section  of  New  Mex- 
ico, 75  miles  from  a  railroad,  and  was 
engaged  in  the  making  of  military 
maps  for  the  U.  S.  Geological  Survey, 
when  he  contracted  pneumonia. 

Lieut.  Leona.^d  M.  Blum- 
en  f  e  l  d  ,  of  the  United  States  Engi- 
neers, formerly  assistant  engineer  of 
Caddo  parish,  Louisiana,  died  Jan.  11, 
at  Camp  Beauregard.  Lieutenant 
Blumenfeld  was  among  the  first  young 
men  to  leave  Shreveport,  La.,  in  re- 
sponse to  the  Government's  call  for 
candidates  for  officers.  He  attended 
the  first  officers'  school  at  Camp  Pike, 
and  upon  graduation  was  commissioned 
as  first  lieutenant.  After  receiving  his 
commission  he  was  stationed  at  Fort 
Leavenworth,  Kan.,  and  later  at  Camp 
Pike  in  road  construction  work,  and 
then  at  Camp  Beauregard  in  the  same 
kind  of  work.  His  home  was  at  Ope- 
lika,  Alabama. 

Sir  William  H.  Lindley 
died  at  Putney,  England,  on  Dec.  30, 
at  the  age  of  65.  He  was  the  son  of 
William  Lindley,  the  engineer  who  re- 
constructed the  water,  gas  and  sewer 
systems  of  Hamburg,  Germany,  after 
the  great  fire  of  1842.  The  son  was 
resident  engineer  for  his  father  on  the 
Budapest  water-works,  1870-73,  after 
which  for  22  years  he  was  chief  engi- 
neer of  Frankfort-on-Main,  Germany, 
during  which  period  he  built  water, 
sewage  and  harbor  works  for  the  city. 
During  his  career  he  was  consulting- 
engineer  for  various  continental  cities 
and  designed  works  for  supplying  Pet- 
rograd  with  water  from  Lake  Ladoga. 
He  was  a  member  of  the  commission 
on  the  reculation  of  the  Danube  at 
Vienna  and  president  of  the  engineer- 
ing standards  committee  of  the  Ger- 
man Gas  and  Water-Works  Engineers. 
He  was  knighted  for  services  on  the 
British  Royal  Commission  on  Canals 
and   Waterways. 

Frank  M.  Wakefield,  Syra- 
cuse, N.  Y.,  engineer  in  the  City  Water 
Bureau  for  the  past  thirty  years,  died 
Jan.  15.     He  was  63  years  old. 

Jacob  Biersuck,  structural 
and  hydraulic  designer  with  the  South- 
ern Power  Co.,  Charlotte,  N.  C,  died 
Jan.  15  at  the  age  of  27.  Before  his 
connection  with  the  Southern  Power 
Co.  Mr.  Biersuck  was  assistant  engi- 
neer with  the  Public  Service  Commis- 
sion, First  District,  New  York  City, 
and  later  with  the  City  Transit  De- 
partment of  Philadelphia.  He  was  a 
graduate  of  Cornell  University,  class 
of  1913. 


INDUSTRIAL  NEWS  AND  COMMENT 


ABOUT      MANUFACTURERS     WHO     SERVE     ENGINEERS     AND     CONTRACTORS 


Rail  Embargo  Ties  Up 
Philadelphia  Plants 

Served  Only  by  Lines  Affected,  Equipment 
Makers  There  Have  Difficulties 
Special  Permits  Issued 

Just  as  Eastern  industries  started 
their  wheels  turning  after  the  five- 
days'  fuel  shutdown  a  new  railroad  em- 
bargo was  decreed  at  Washington, 
which  barred  all  freight  except  fuel, 
food  and  war  supplies  from  the  Penn- 
sylvania R.R.  east  of  Pittsburgh,  the 
Baltimore  &  Ohio  east  of  the  Ohio 
River  and  all  of  the  lines  of  the  Phila- 
delphia &  Reading. 

The  definition  of  "war  supplies"  was 
left  to  the  various  Government  de- 
partments in  V/t'shington.  Railroads, 
through  their  local  agents,  sunply  re- 
fused freight  which  did  not  clearly 
come  under  the  exempt  classifications, 
unless  the  manufacturer  obtained  a 
special    Government  order. 

Philadelphia  Hard  Hit 

Philadelphia,  served  entirely  by  the 
three  railroads  named  in  the  embargo, 
felt  the  greatest  force  of  the  new  rul- 
ing. Some  manufacturers,  who  had 
been  shipping  under  priority  crders, 
were  confused  by  it.  Much  of  their 
output,  going  directly  t .  shipyards  and 
to  plants  engaged  or  Navy  work,  was 
declined  by  the  railroads'  local  agents 
and  protests  to  higher  oflftcials  brought 
no  relief. 

The  larger  industries  which  hold 
direct  contracts  for  Government  work 
are  endeavoring  to  obtain  exemption^, 
for  their  sub-contractors. 

War  Shipments  IIelo  Up 

R.  D.  Wood  &  Co.,  of  Piiiladelphia, 
■nanufacturers  of  hydraulic  machinery, 
has  shipments  valu"d  at  ^U50,000  in 
its  plant  which  cannot  be  moved  be- 
cause of  the  embargo.  Much  of  this 
will  go  to  the  Bethlehem  Steel  Co.  and 
to  companies  which  have  important 
contracts  for  the  Navy  Department. 

David  Lupton's  Sons,  of  Philadel- 
phia, makers  of  steel  sash  and  roof 
trusses,  were  permitted  to  resume  oper- 
ations undei  the  fuel-shutdown  order 
Tuesday,  but  cannot  now  ship  their 
products  in  any  dircctiop.  According 
to  David  P.  Forstner,  general  manager, 
there  are  40  carloa-^s  of  finished  prod- 
ucts in  the  shop  awaiting  ship.-nent. 

"Everything  we  are  making  in  this 
plant  is  Government  v/ork,"  said  Mr. 
P^rstner.  "Much  of  this  material  is 
for  the  shipyard  and  for  Government 
buildings.  We  have  been  unable  to 
obtain  permission  to  ship  any  of  this 
material." 
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Departments  Give  Exemptions 

The  American  Engineering  Co.,  of 
Philadelphia,  builders  of  stokers  and 
marine-engine  equipment  was  granted 
full  exemption  from  the  fuel  order 
after  the  plant  had  been  clo.sed  one 
day.  Shipments  are  hai)'pered,  how- 
ever, by  the  railroad  embargo  order. 

"All  of  our  output  is  needed  by  the 
Government,"  said  M.  Alpern,  manager 
of  this  firm.  "Seventy-five  to  80%  of 
it  is  going  directly  to  Government  de- 
partments and  most  of  the  remainder 
is  for  industries  vital  to  the  war. 

"We  have  to  obtain  permission  to 
make  each  class  of  shipment  from  the 
Government  department  directly  inter- 
ested in  it.  On  our  Navy  work  the 
Navy  Department  orders  its  shipments 
moved,  the  Shipping  Board  gives  us 
permission  to  move  its  particular  work, 
and  the  railroads  accept  the  orders  of 
each  of  these  and  other  Government 
branches.  We  have  shipped  practically 
no  stokers  during  the  last  ten  days,  ex- 
cepting part  carloads  representing  re- 
pairs and  parts.  So  far  as  full  carload 
shipments  of  stokers  are  concerned — 
we  cannot  mrke  them. 

"We  employ  1800  men  in  our  two 
plants  in  Philadelphia  and  have  four 
plants  under  contract  to  us,  employing 
2000  men.  These  plants  were  obliged 
to  clo.se  down  by  the  recent  fuel  order. 
Coal  is  now  coming  in  and  we  do  not 
anticipate  further  fuel  difficulties." 

Fuel  Shipments  Diverted 

The  Link-Belt  Co.,  maker  of  coal- 
handling  conveying  machinery,  is  badly 
cramped  for  yard  room  and  will  soon 
feel  the  effect  of  the  railroad  embargo, 
according  to  S.  B.  Peck,  its  acting 
president.  This  company  has  plants 
in  Chicago,  Indianapolis  and  Philadel- 
phia. It  employs  more  than  4000  men. 
All  plants  were  reduced  to  20%  out- 
put during  the  fuel-shutdown  period. 

"Coming  so  closely  after  the  fuel- 
closing  order,"  said  Mr.  Peck,  "the  em- 
bargo creates  a  most  serious  fuel  prob- 
lem for  us.  So  far  we  have  been  able 
to  keep  all  of  our  plants  supplied  with 
fuel,  but  the  State  Fuel  Administrators 
have  diverted  our  shipments  under  in- 
structions of  the  general  Fuel  Admin- 
istration. 

"We  have  exemption  on  about  20% 
of  our  present  output,  which  is  for  a 
very  pressing  need  of  the  Government. 
We  have  a  great  deal  of  other  Govern- 
ment work — probably  75%  of  our  total 
output,  but  we  were  so  far  ahead  with 
this  that  we  were  told  to  close  dowm 
on  it. 

"There  are  ample  stocks  of  pig  iron 
and  steel  in  our  plants,  so  that  even  a 
week's  embargo  will  not  hamper  us  on 
these  materials.      The   worst   phase   of 


the  embargo  for  us  is  the  haste  with 
which  it  was  put  into  effect.  This  left 
us  without  opportunity  to  prepare  for 
it.  Relief  in  the  coal  situation  is  not 
apparent." 

New  York  and  other  cities  are  not 
so  seriously  affected  by  the  railroad 
embargo  order,  being  served  by  othei' 
railroads  besides  the  three  affected  on 
which  the  embargo  applied. 

One  New  York  manufacturer  who 
was  "exempt"  from  fuel  closing  was 
unable  to  ship  castings  from  his  foun- 
dry to  the  machine  shop  as  these  would 
have  to  be  carried  over  the  tracks  of 
an  "embargoed"  railroad. 


Stagnation  Reported  in 
Detroit  Industries 

Bad  Weather   Retards  Recovery  from  the 
Coal  Shutdown  Order — Fuel  Short- 
age  Keeps   Plants   Closed 

Detroit,  Mich.,  Jan.  28 — Neither  De- 
troit industrial  plants  nor  domestic 
consumers  of  coal  appear  to  have  bene- 
fited from  the  five  days  of  stagnation 
imposed  by  the  order  of  the  Federal 
fuel  administration.  Domestic  coal  re- 
erves  were  not  augmented,  the  traffic 
situation  was  not  materially  improved 
and  a  number  of  factories  that  closed 
Jan.  18  were  unable  to  reopen  Jan.  2'i 
because  of  lack  of  coal.  Unfavorable 
weather  conditions,  perhaps,  were  in 
part  responsible  for  failure  of  the 
order  to  obtain  the  results  expected. 
The  assertion  is  made  that  some  of  the 
workers  forced  out  of  closed  plants 
found  employment  in  the  few  estab- 
lishments which  were  permitted  to 
operate.  The  extent  of  this  loss  of 
men  to  unexempted  factories  would 
be  difficult  to  determine. 

Many  Industries  Close 

More  than  30  manufacturing  plants 
in  the  Boydell  Power  buildings  have 
been  forced  to  suspend.  The  American 
Car  and  Foundry  Co.  has  closed  its 
forge  department  to  permit  operating 
the  foundry  department  a  few  days 
longer.  The  company  has  large  war 
contracts. 

With  a  10-day  supply  of  coal  the 
Detroit  Edison  Co.,  sole  source  of  De- 
troit's commercial  lighting  and  power, 
is  obliged  to  draw  on  its  reserve  daily. 
The  Solvay  Process  Co.,  using  90  cars 
daily,  received  185  in  five  days.  The 
company  provides  part  of  Detroit's  gas 
supply.  Fuel  administrators  in  Ohio 
and  Kentucky  were  reported  to  be  con- 
fiscating coal  ordered  to  Michigan, 
which  would  cut  off  tho  supply  of 
numerous  industries,  including  some 
working  on  war  orders. 
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The  Michigan  Steel  Castings  Co.,  the 
Roe-Stephens  Manufacturing  Co.  and 
the  Flower-Stephens  Manufacturing 
Co.  are  a  few  among  many  large  De- 
troit industrial  plants  that  faced  im- 
mediate suspension.  There  were  scores 
in  a  similar  dilemma,  with  no  relief  in 
prospect.  In  Grand  Rapids,  Mich., 
many  manufacturing  establishments 
were  reported  closed.  Except  for  a 
few  turning  out  munitions,  all  Kala- 
mazoo industrial  plants  were  closed. 
The  Consumers'  Power  Co.  of  that  city 
is  getting  no  coal  and  faces  a  shut- 
down. In  Albion,  the  Commonwealth 
Power  Co.  cut  off  power  and  all  fac- 
tories were  idle. 

Conditions  in  practically  all  other 
towns  of  the  state  may  be  described  as 
similar.  Conditions  seem  to  be  worse 
than  before  the  fuel-administration 
order  was  sent  out. 

Echoes  of  the  Shutdown 

Most  of  the  manufacturers  in  the 
New  York  district  started  up  without 
mishap. 

The  Barber  Asphalt  Co.  plant  at 
Maurer,  X.  J.,  which  shut  down  for  the 
five-day  period,  paid  its  entire  force 
for  the  full  time.  As  a  result,  every 
man  was  on  the  job  bright  and  early 
Wednesday  morning,  and  the  plant 
production  went  ahead  at  full  blast. 

Crucible  Steel  at  Harrison,  N.  J. 
(near  Newark),  was  closed  the  first 
day  of  the  period  but  was  later  ex- 
empted. The  plant  was  running  at 
regular  capacity  by  Tuesday. 

Driver-Harris  Co.,  also  at  Harrison. 
N.  J.,  makers  of  electrical  wire,  kept 
its  foundry  working  by  permission  of 
the  Government.  The  men  all  returned 
to  work. 

At  the  Lambert  Hoisting  Engine  Co. 
the  period  of  the  shutdown  was  utilized 
to  check  stock.  The  plant  was  entirely 
shut  down  so  far  as  any  use  of  fuel 
was  concerned.  No  men  were  lost  by 
the  plant  during  the  shutdown,  which 
saved  this  company  16  tons  of  coal. 

Davis-Bournonville  Co.,  Jersey  City, 
N.  J.,  makers  of  oxyacetylene  welding 
and  cutting  equipment,  has  a  ware- 
house full  of  equipment  intended  for 
the  Government.  Although  it  closed 
for  the  complete  five-day  period,  the 
entire  force  of  employees  returned  to 
work. 


Construction   Industries  May  Be 
Denied  Power 

The  Public  Service  Electric  Co., 
which  supplies  power  to  a  number  of 
big  manufacturers  of  construction 
equipment  in  northern  New  Jersey,  has 
issued  warning  that  it  may  have  to 
shut  down  on  account  of  lack  of  coal. 
At  the  time  of  the  warning  the  com- 
pany only  had  four  days'  supply  of 
coal  on  hand,  with  no  relief  in  sight. 

The  company  has  put  its  consumers 
on  "rations,"  supplying  power  on  Mon- 
day, Wednesday  and  Friday  to  Newark 
and  its  vicinity  and  on  the  remaining 
days  of  the  week  delivering  power  to 
Hoboken  and  Jersev  Citv 


Highway  Industries  Organize 
To  Aid  Nation's  TraflRc 

Engineers,    Contractors    and    Manufac- 
turers Combine  To  Promote  Effi- 
cient Wartime  Service 

Representatives  of  two  billion  dollars 
invested  in  industries  vitally  interested 
in  the  country's  highways  met  in  Chi- 
cago Jan.  21  to  complete  the  organiza- 
tion of  the  Highway  Industries  Asi.3- 
ciation.  The  all-inclusive  character  of 
this  new  association  is  indicated  by  the 
fact  that  the  125  men  present  repre- 
sented not  only  engineers,  contractor.* 
and  county,  state  and  Federal  highway 
officials,  but  also  such  important  indus- 
tries as  the  manufactures  of  cement, 
brick,  sand,  gravel,  stone,  slag,  bitu- 
minous materials,  road  machinery, 
rubber  tires,  motor  trucks  and  motor 
cars  and  accessories. 

As  noted  by  S.  M.  Williams  in  the 
opening  address,  the  purpose  of  the 
organization  is  to  devise  ways  and 
means  for  united  cooperation  with  all 
Governmental  agencies,  state  and  na- 
tional: First,  in  the  coordination  of  the 
highways  with  other  transportation 
agencies;  second,  in  encouraging  the 
development  of  highways  that  will  ad- 
vance the  economic  life  of  the  nation. 
and  third,  in  stimulating  their  use  in 
such  manner  as  to  facilitate  and  cheap- 
en the  transportation  of  food,  raw  ma- 
terials and  finished  product,  to  the  end 
that  the  highways  may  be  of  maximum 
.service  in  the  carrying  system  of  the 
country. 

In  the  constitution  adopted,  four 
classes  of  membership  are  provided, 
organization,  company,  associate  and 
subscribing.  Annual  dues  are  to  be 
SlOO  for  each  class,  except  that  asso- 
ciates will  not  be  requii'ed  to  pay  dues. 
Organization  members  are  defined  as 
national  associations  composed  of  com- 
panies, firms  or  individuals  whose  busi- 
ness interests  embrace  the  construction 
or  use  of  highways.  The  use  of  the 
term  "associates"  for  others  is  self- 
explanatory.  The  officers  elected  are 
as  follows:  Pi'esident,  S.  M.  Williams. 
Garford  Motor  Truck  Co. ;  vice  presi- 
dents, A.  R.  Hirst,  state  highway  engi- 
neer, Wisconsin;  Lion  Gardiner,  Engi- 
neering News-Record :  and  S.  T.  Henry. 
Allied  Construction  Machinery  Corpor- 
ation. The  secretary  is  to  be  a  paid 
officer,  elected  by  a  board  of  directors, 
which  will  be  made  up  of  the  above  offi- 
cers and  one  director  elected  by  the  as- 
sociation's holding  memberships,  and 
one  director  for  each  50  company  mem- 
berships. 

S.  E.  Bradt,  state  superintendent  of 
highways,  Illinois,  and  representing 
the  American  Asso  iation  of  State 
Highway  Officials,  indicated  how  the 
organization  could  be  of  assistance  in 
educating  the  public  and  officials  away 
from  their  present  attitude  of  procras- 
tination in  road  construction  until 
prices  have  fallen.  In  his  opinion, 
roads  cost  less  than  two  years  ago. 
when  the  prices  of  other  commodities 
are  taken  into  consideration.     But  pro- 


miscuous road  building  must  give  way 
to  trunk  lines  connecting  centers  of 
production.  Car  service  and  labor  are 
two  most  important  factors  impeding 
work  in  Illinois.  Money  to  the  extent 
of  $5,000,000  or  $6,000,000  is  available. 

"A  real  opportunity  exists  to  prove 
to  official  Washington  that  good  roads 
are  a  vital  necessity,"  said  Lion  Gar- 
diner, "because  this  association  is  not 
organized  for  the  promotion  of  any 
special  interest.  The  association  should 
help  materially  in  getting  data  for  the 
Highway  Transport  Committee  Ques- 
tionnaire." 

James  T.  Voshell,  U.  S.  Office  of 
Public  Roads,  said  that  the  country  is 
waking  up  to  the  fact  that  roads  are 
no  longer  a  local  problem.  Five 
through  routes  in  Illinois,  four  in  In- 
diana, four  in  Kentucky  and  four  in 
Michigan  have  been  selected  for  Fed- 
eral aid. 

George  C.  Diehl,  consulting  engineer. 
Buffalo,  representing  the  American 
.\utoniobile  Association,  called  special 
attention  to  the  loss  that  will  be  en- 
tailed when  roads  under  construction 
or  repair  must  be  closed.  Detours  as 
for  railroad  traffic  should  be  carefully 
planned  in  advance. 

Of  almost  startling  significance  are 
the  strides  the  Post  OflSce  Department 
is  making  in  rural  parcel  post  motor- 
truck service.  James  I.  Blakeslee. 
fourth  assistant  postmaster,  told  of  the 
rapid  increase  in  routes  which  are 
being  established  in  the  Eastern  States. 
These  routes  are  usually  about  125 
miles  long  and  reach  into  food  produc- 
tion areas  not  easily  accessible  to  the 
markets  of  New  York.  Philadelphia, 
Baltimore  and  other  Eastern  cities.  By 
rail  a  dozen  eggs  from  Vineland.  N.  J., 
must  be  handled  14  times  by  the  ordi- 
nary parcel  post  before  they  reach  the 
consumer  in  Philadelphia.  By  the  new 
motor-truck  service  this  number  is  cut 
to  six.  On  Dec.  15.  motor-truck  service 
was  established  between  Oxford.  Penn.. 
and  Baltimore.  It  is  110  miles  and  the 
truck  has  been  late  20  min.  on  its 
5-hour  schedule  just  once.  In  30  days 
it  has  earn<  d  at  the  rate  of  .S9000  a 
year  and  has  been  run  one-quarter  full 
one  way.  The  expense  of  operation  is 
estimated  at  S4200  annually.  After 
two  weeks'  operation  perishable  farm 
produce  was  offered  but  had  to  be  re- 
fused on  account  of  fi*eezing.  Within 
three  days  the  truck  company  had  in- 
stalled heaters  and  Mr.  Blakeslee 
states  that  in  summer  the  truck  will  be 
cooled. 

It  is  the  aim  of  the  department  to 
reach  out  25  to  150  miles  beyond  the 
team-haul  area  around  large  centers 
of  population  and  to  put  on  the  trucks 
new  so  that  the  producer  will  have  vis- 
ual evidence  of  the  service  and  plant 
crops  this  spring.  An  ambitious  sys- 
tem of  trunk  lines  between  New  York 
and  New  Orleans  by  way  jf  Chicago 
has  been  laid  out.  with  numerous  feeder 
routes,  and  Mr.  Blakeslee  is  optimistic 
that  the  postage  will  be  far  in  excess 
of  the  cost  of  operation. 

In  his  opinion,  some  of  the  problems 
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this  association  should  attack,  are  the 
completion  of  necessary  links  in  pres- 
ent inter-city  routes,  a  standardized 
truck  so  that  the  department  can  buy 
it  anywhere,  and  support  for  an  en- 
abling motor-truck  service  act. 

B.  F.  Affleck,  pi-esident  of  the  Uni- 
versal Portland  Cement  Co.,  called  at- 
tention to  the  fact  that  his  company 
lost  many  thousands  of  dollars,  as  no 
doubt  many  others  lest,  by  the  failure 
of  transpoi-tation  during-  the  past  year, 
and  roads  were  the  only  outlet  avenue. 

W.  P.  Blair,  sceretary  of  the  Na- 
tional Paving  Brick  Manufacturers' 
Association,  was  of  the  opinion  that  in- 
adequate transpox-tation  is  one  of  the 
greatest  hindrances  to  the  prosecution 
of  the  war.  The  provision  of  addi- 
tional facilities,  such  as  roads  offered, 
is,  therefore,  a  paramount  consider- 
ation. 


Bringing  the  Big  Guns  of  Indus- 
try To  Bear  Upon  Germany 

Shall  a  trade  embargo  be  levied 
against  Germany  after  the  war  by  the 
industries  and  commercial  men  of 
America,  unless  the  German  Govern- 
ment is  made  responsible  to  the  Ger- 
man people? 

A  referendum  embodying  this  ques- 
tion is  being  voted  upon  now  by  half  a 
million  members  of  the  Chamber  of 
Commerce  of  the  United  States.  It  is 
submitted  to  the  various  commercial  or- 
ganizations of  the  country  in  the  form 
of  the  following  resolution: 

"Whereas,  the  size  of  Germany's 
present  armament  and  her  militaristic 
attitude  have  been  due  to  the  fact  that 
her  goverament  is  a  military  autocracy, 
not  responsible  to  the  German  people; 
and 

"Whereas,  the  size  of  the  German 
armament  after  the  war  will  be  the 
measure  of  the  greatness  of  the  anna- 
ment  forced  on  all  nations,  and 

"Whereas,  careful  analysis  of  eco- 
nomic conditions  shows  that  the  size  of 
Germany's  future  armament  will  funda- 
mentally depend  on  her  after-war  re- 
ceipts of  raw  materials  and  profits  from 
her  foreign  trade;  and 

"Whereas,  in  our  opinion  the  Ameri- 
can people  for  the  purpose  of  prevent- 
ing an  excessive  annament  will  as- 
suredly enter  an  economic  combination 
against  Germany  if  governmental  con- 
ditions in  Gennany  make  it  necessary 
for  self-defense,  and 

"Whereas,  we  believe  the  American 
people  will  not  join  in  discrimination 
against  German  goods  after  the  war  if 
the  danger  of  excessive  armament  has 
been  removed  by  the  fact  that  the  Ger- 
man government  has  in  reality  become 
a  responsible  instrument  controlled  by 
the  German  people;  therefore,  be  it 

"Resolved,  that  the  Chamber  of  Com- 
merce of  the  United  States  of  America 
earnestly  calls  the  attention  of  the  busi- 
ness men  of  Gei-many  to  these  condi- 
tions and  urges  them  also  to  study  this 
situation  and  to  cooperate  to  the  end 
that  a  disastrous  economic  war  may  be 
averted  and  that  a  lasting  peace  may  be 
made  more  certain." 


This  referendum  was  suggested  by 
the  Boston  Chamber  of  Commerce.  In 
case  it  is  adopted  by  the  members  of 
the  national  chamber  it  is  hoped  to  com- 
municate its  result  to  German  business 
men  through  international  chambers 
of  commerce.  German  business  men 
who  are  now  visiting  Switzerland,  Hol- 
land, Denmark,  Sweden  and  other  neu- 
tral countries  will  also  be  asked  to 
caiTy  the  message  from  industrial 
America. 


Government  To  Control 
Bond  Issues 

Securities  Issued  by  Corparations, 

States  and  Counties  Now 

Regulated 

Investment  of  capital  will  be  regu- 
lated by  the  Government  as  a  war  meas- 
ure. The  Federal  Reserve  Board, 
through  a  Capital  Issues  Committee, 
will  control  the  placing  of  all  securities 
in  a  volume  of  $500,000  or  above,  in 
the  case  of  industrial  and  public-utility 
corporations,  and  $250,000  in  the  case 
of  states,   counties   and   municipalities. 

The  membership  of  the  Capital  Is- 
sues Committee  is  as  follows:  Paul  M. 
Warburg,  Charles  S.  Hamlin  and  Fred- 
erick A.  Delano,  member  of  the  Fed- 
eral Reserve  Board,  with  an  advisory 
committee  consisting  of  Allen  B. 
Forbes,  senior  partner  of  the  firm  of 
Harris,  Forbes  &  Co.,  of  New  York; 
F.  H.  Goff,  president  of  the  Cleveland 
Trust  Co.,  of  Cleveland,  Ohio,  and 
Henry  C.  Flower,  president  of  the 
Fidelity  Trust  Co.,  of  Kansas  City, 
Missouri. 

It  is  the  intention  of  the  committee 
to  pass  upon  all  bond  issues  for  public 
improvements  aggregating  in  cost  the 
figures  mentioned.  All  public  im- 
provements will  be  scrutinized  as  to 
their  value  from  the  standpoint  of 
military  necessity. 


Notes  of  the  Industries 

One  hundred  and  seventy-three  ex- 
hibilors  have  reserved  space  in  the 
tenth  annual  exhibition  of  the  National 
Railway  Appliances  Association,  to  be 
held  at  the  Coliseum,  Chicago,  Mar.  18- 
21,  inclusive. 

The  Vulcan  Steel  Products  Co.'s  rep- 
resentative in  Paris,  George  S.  Thomp- 
son, was  recently  appointed  to  the  pur- 
chasing board  of  the  American  Expe- 
ditionary Forces  in  France.  He  has 
been  assigned  particularly  to  the  han- 
dling of  steel  matters.  This  board  is 
composed  of  American  civilians  living 
in  France,  headed  by  Major  Drake,  and 
their  duties  consist  of  passing  upon  all 
purchases  made  in  Europe  by  the  Amer- 
ican Army.  Among  the  other  members 
on  the  committee  are  representatives  of 
Armour  &  Co.,  Baldwin  Locomotive 
Works,  Standard  Steel  Car  Co.,  Ameri- 
can International  Corporation,  Vacuum 
Oil  Co.,  United  States  Steel  Products 
Co.,  Borgfelt  &  Co.,  Allied  Machinery 
Co.,  and  the  United  States  Rubber 
Company. 

O 


An  exhibition  of  1000  trade  and  tech- 
nical journals  opened  Jan.  13  at  the 
Newark  Library  Art  Gallery,  Newark, 
New  Jersey. 

At  the  annual  meeting  of  the  Na- 
tional Lime  Manufacturers'  Association, 
to  be  held  in  Chicago,  Feb.  6-7,  the  sub- 
ject of  coordinating  the  different  bu- 
reaus of  the  Association  under  one  head 
will  come  up  for  action.  William  E. 
Carson  announces  that  he  will  retii'e 
from  the  presidential  chair  after  10 
years'  active  service  as  head  of  the 
Association. 

Milton  Rupert  was  recently  elected 
vice-president  and  assistant  treasurer 
of  the  R.  D.  Nuttall  Co.,  Pittsburgh, 
Penn.,  manufacturers  of  gears,  pinions, 
and  trolleys.  Mr.  Rupert  has  been  with 
the  Nuttall  Co.  since  Mar.  4, 1893,  hold- 
ing various  positions.  In  1903  he  was 
appointed  head  of  the  general  offices, 
being  directly  in  touch  with  all  office 
matters  and  also  manufacturing  opera- 
tions. During  the  latter  part  of  this 
period  Mr.  Rupert  was  assistant  to  the 
president  and  general  manager.  In  his 
new  position  Mr.  Rupert  will  have 
charge  of  sales  and  manufacturing 
activities. 

Russell  T.  Gray,  formerly  advertising 
manager  of  the  Haynes  Automobile  Co., 
and  more  recently  secretary  of  the  Shu- 
man  Advertising  Co.,  has  opened  an 
office  in  the  First  National  Bank  Build- 
ing, Chicago,  as  an  advertising  engineer. 
Technical  advertising  in  trade  papers 
and  magazines,  as  well  as  all  forms  of 
engineering  catalogs  and  direct-by- 
mail  advertising  will  be  handled. 

The  Alexander  Milburn  Co.,  Balti- 
more, manufacturer  of  Milburn  port- 
able acetylene  lights,  has  opened  a  Chi- 
cago office  at  1012  Kimball  Building. 
S.  B.  Moats,  formerly  with  the  Munici- 
pal Engineering  and  Contracting  Co., 
will  have  charge  of  this  new  branch, 
serving  all  of  Wisconsin,  Illinois  and 
Indiana,  as  well  as  parts  of  Iowa,  Mis- 
souri, Ohio,  Minnesota  and  Kentucky. 
The  company  is  establishing  agencies 
in  this  territory. 


Edward  McKim  Hagar  Dead 

Edward  McKim  Hagar,  president  of 
the  American  International  Steel  Cor- 
poi'ation,  a  subsidiary  of  the  American 
International  Corporation,  died  sud- 
denly Jan.  17  at  his  home  in  New  York. 
Mr.  Hagar  became  president  of  the 
company  in  June  last  year.  He  was 
formerly  president  of  the  Universal 
Portland  Cement  Co.  and  of  the 
Wright-Martin   Aeroplane   Company. 


C.  C.  Williams  Killed  in  Collision 

Charle  C.  Williams,  priesident  of  the 
G.  H.  Williams  Co.,  Erie,  Penn.,  was 
killed  in  a  collision  between  his  auto- 
mobile and  an  interurban  trolley  car 
at  Erie,  on  Jan.  20.  The  accident  oc- 
curred within  half  a  mile  of  the  point 
where  Mr.  Williams'  father,  G.  H.  Wil- 
liams, was  killed  in  a  similar  manner 
two  years  ago. 
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What  of  the  Labor  Situation? 


What  of  the  labor  situation?     Let  us  face  the  facts. 

Labor  is  stronger  today  than  ever  before.  It  has 
tremendous  power.  It  can  for  short  periods  stop 
industry.  Within  reason,  it  can  force  almost  anything 
it  will.  If  it  goes  to  extremes  the  rural  communities 
and  large  groups  in  the  cities  will  rise  to  check  and 
thwart  its  demands.  Nevertheless,  if  misguided,  it 
can  work  serious  hardship.  What,  then,  is  its  purpose? 
How  will  it  use  its  power?  Is  it  bent  on  a  rule  or  ruin 
policy?  Or,  seeing  the  good  in  the  existing  order  and 
conscious  of  the  sure  control  that  lies  in  the  mass  of 
the  people,  is  it  desirous  of  compromise? 

Emphatically  the  latter  is  true — speaking  as  to  the 
majority  of  the  acknowledged  labor  leaders.  Their 
desires  cannot  be  realized  unless  capital  comes  half 
way.  If  capital  resists,  if  it  is  represented — or  rather 
misrepresented — by  those  who  take  an  autocratic 
stand,  it  will  force  millions  into  the  radical  wing  of  the 
labor  party,  it  will  add  fuel  to  fires  already  burning. 

These  are  not  the  days  for  sugar  coating  the  pill. 
The  coward  will  cringe  from  facing  the  facts.  He  will 
roundly  condemn  those  whose  object  is  to  save  him — 
and  with  him  the  essential  elements  in  the  present 
social  order.  Charles  M.  Schwab  said  ten  days  ago 
that  the  worker  was  to  dominate  the  world.  A  more 
temperate  statement  is  that  of  former  Supreme  Court 
Justice  Hughes,  a  student  of  industrial  relations, 
accustomed  to  consider  and  weigh.  Before  the  New 
York  Bar  Association  last  month  he  said: 

"Individual  privilege  [in  the  future]  will  have  to 
show  cause  before  a  public  to  which  old  traditions  are 
no  longer  controlling — a  public  trained  in  sacrifice — 
which  will  enforce  Its  own  estimate  of  the  common 
right."  And  again  he  said,  "The  present  exercise  of 
authority  over  the  lives  of  men  will  hereafter  find  its 
counterpart  in  a  more  liberal  exercise  of  power  over 
the  conduct,  opportunities  and  possessions  of  men." 

Mr.  Schwab  and  Justice  Hughes  had  the  courage  to 
recognize  the  changing  order.  Narrow  minds,  however, 
will  rail  and  rant,  urge  that  capital  prepare  to  fight  for 
its  position,  and  declare  that  no  man  shall  dictate 
how  they  shall  run  their  plants.  Such  minds  are  not 
changed  by  dissertations  on  the  reasonableness  of  the 
new  order,   which   decrees   that   the  public   good  shall 


take  precedence  over  private  gain,  that  the  public 
cares  for  the  individual,  and  demands  that  he  shall  have 
a  v  oice  in  determining  the  conditions  under  which  he 
works. 

It  is  a  matter  of  indifference,  in  any  event,  what  the 
individual  thinks  as  to  the  soundness  of  the  coming 
order.  We  are  in  a  new  era,  in  fact.  Witness  the  fires 
raging  socially  in  Russia  and  now  kindling  in  Austria 
and  even  in  Germany.  Note  the  power  which  labor 
has  in  England. 

We  are  in  and  of  the  world.  The  power  drifting  to 
the  workers  here  is  part  of  the  world  tide.  Whither 
will  it  lead  us? 

Even  as  there  are  standpat  autocrats  as  well  as  men 
of  enlightenment  among  employers,  so  there  are 
radicals  and  conservatives  among  labor.  The  autocrats 
on  the  one  hand  and  the  radicals  on  the  other  are  the 
extremists.  If  they  are  left  to  lead  us  out  of  the  diffi- 
culties, we  shall  have  an  arming  for  conflict  and  a  great 
catastrophe.  It  is  for  those  who  see  the  light  to 
compose  the  differences — the  moderates  among  the 
employers,  the  conservatives  among  the  workers. 

These  wings  of  the  opposing  parties  can  reach  a 
working  agreement.  They  must  come  together  in 
order  that  the  extremists  may  be  disarmed — aye,  that 
they,  and  the  country  with  them,  shall  be  saved  from 
their  own  madness.  The  fin^l  result  will  work  for  the 
g'-eater  good  of  all.  "Harsh  changes  are  necessary," 
said  Mr.  Schwab,  "but  they  will  be  more  than  repaid 
not  only  materially,  but  in  happiness  and  contentment." 

Practically,  what  is  coming  out  of  the  present 
economic  crisis?  Detailed  predictions  are  dangerous. 
This  much  is  certain:  (1)  Labor  will  demand  and  get  a 
larger  share  of  the  profits  of  industry  and  (2)  it  will 
demand  a  voice  in  each  industry  in  determining  the 
conditions  under  which  it  shall  work. 

Is  tha*  a  cure  all?  Will  all  labor  difficulties  be  then 
composed? 

Not  so.  There  is  not  an  absolute  unity  of  interest; 
there  canndt  be  a  permanent  peace.  All  we  can  hope 
for  is  compromise  under  conditions  that  obtain  today 
When  conditions  change,  there  will  be  a  new  compro- 
mise, succeeded  by  another  and  another  and  still 
another.       But    the    present    compromise    will    be    the 
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greatest  for  many  a  day,  for  it  will  definitely  establish 
labor's  voice  in  the  control  of  industry. 

And  what  of  the  industries  that  pay  a  bare  four  or 
five  per  cent,  on  a  fair  or  low  valuation  of  investment? 
Bankruptcy  or  a  reduction  of  overhead  through 
increased  production.    These  are  the  only  alternatives. 

And  what  of  efficiency,  now  at  a  low  mark  in  in- 
dustrial plants?  Education  is  the  answer — education, 
through  participation  in  management,  regarding  the 
factors  which  affect  profits;  education  which  will 
engender  a  sense  of  responsibility  for  the  success  of 
the  industry,  a  realization  that  there  can  be  no  labor 
prosperity  without  industrial  prosperity — a  realization 
that  will  be  turned  into  effective  action  by  confidence 
that  labor  will  get  "its  share"  of  the  profits  it  helps  to 
create.   A  long  process,  yes,  but  a  necessary  one. 

And  efficiency  is  a  shoe  that  both  parties  can  wear. 
Management  inefficiency  more  than  matches,  count  for 
count,  labor  inefficiency. 


Radical  talk  this?  Yes,  if  you  will  have  it  so,  but 
read  again  the  words  of  Charles  Schwab  and  of  Justice 
Hughes. 

Shall  we  fear  to  face  the  facts?  Shall  we,  by  ignoring 
conditions  that  the  merest  numskull  can  appreciate, 
drift  into  anarchy?  Laissez  faire  and  "last-ditch 
resistance"  both  lead  to  that  end. 

Soon  there  will  meet  in  Washington  a  Labor  Policy 
Board.  It  will  hold  the  balances  for  our  industrial 
peace.  There  must  be  give  and  take — compromise. 
Both  sides  must  surrender  much  that  they  value 
highly.  Far-seeing  employers  are  ready  to  make 
sacrifices.  So,  too,  are  the  forward-looking  labor 
leaders.  The  interests  of  the  country  demand  that  both 
sides  look  carefully  to  it  that  they  be  not  misrepre- 
sented. 

And  above  all  let  both  be  prepared  for  large  con- 
cessions. In  that  direction  lies  peace  and  the  country's 
good. 


Do  We  Need  Safer  Columns? 

THE  final  accounting  on  an  unusual  trusteeship  is 
represented  by  the  report  with  which  the  steel  col- 
umn committee  of  the  American  Society  of  Civil  Engi- 
neers has  closed  its  nine  years  of  labor.  As  such,  the 
report  takes  on  an  importance  far  beyond  that  residing 
in  its  technical  facts.  A  large  sum  of  public  money  was 
spent  to  make  tests.  For  this  money,  a  trust  fund  given 
into  the  keeping  of  the  engineering  profession,  we  must 
show  an  adequate  return. 

That  the  committee,  on  which  this  obligation  primarily 
rested,  was  sensible  of  the  burden  of  special  responsi- 
bility is  apparent  from  the  painstaking  detail  of  the 
report.  Now  that  the  committee  has  withdrawn  from 
the  work,  the  obligation  reverts  to  the  other  members 
of  the  society,  and  for  that  matter  to  all  structural 
engineers.  Theirs  the  task  of  analyzing  the  test  results 
and  verifying  or  perhaps  adding  to  the  committee's 
deductions,  in  order  to  secure  the  maximum  benefit 
for  the  public.  "It  is  peculiarly  incumbent  upon  the 
society  to  see  that  these  test  results  are  exhaustively 
analyzed,"  so  the  case  was  stated  in  this  column  a  year 
ago. 

Highest  praise  is  due  the  committee  for  the  thought 
and  labor  devoted  to  the  studies,  as  well  as  for  the  long, 
arduous  service  given  to  the  profession.  Praise  is  due 
no  less  to  the  officials  of  the  Bureau  of  Standards  for 
the  conscientious  way  in  which  the  tests  were  carried 
out.  The  world's  store  of  technical  data  has  been  en- 
riched by  a  coherent  test  series  on  steel  compression 
members  far  surpassing  any  prior  tests  in  this  field — 
indeed,  probably  of  greater  value  than  all  the  earlier 
tests  combined. 

This  series,  planned  and  executed  as  a  means  of  mak- 
ing construction  more  efficient,  should  yield  practical 
results  commensurate  with  its  inherent  excellence. 
Without  deprecating  the  abstract  value  of  the  test  work, 
one  may  properly  apply  the  severe  criterion  of  practical 
gain,  in  seeking  to  determine  how  well  the  expenditure 
involved  has  been  turned  to  account  for  the  good  of 
the  public.  It  would  be  disappointing,  in  a  measure,  were 
we  to  learn  that  the  tests  merely  confirm  existing  views 


and  practices.  If,  however,  they  teach  us  how  to  build 
columns  more  cheaply,  or  for  a  given  cost  to  build  them 
better;  or  if  they  tell  us  how  to  build  more  safely,  by 
revealing  unsuspected  dangers,  then  a  real  'gain  will 
have  been  recorded. 

It  comes  as  something  of  a  shock  to  those  engineers 
who  have  felt  secure  in  the  conservatism  of  past  design- 
ing practice,  that  the  committee  in  effect  declares  the 
working  loads  used  on  steel  columns  unsafe.  It  recom- 
mends lower  loading.  The  figure  of  12,000  pounds  per 
square  inch  of  cross-section  is  to  be  the  maximum,  and 
this  only  in  the  case  of  solid-section  struts  with  perfect 
square-end  bearing — a  specially  favorable  case.  Con- 
siderably higher  loadings  are  used  today. 

Expectations  of  a  gain  in  economy,  then,  are  not  to 
be  realized.  Never  would  reduced  cost  of  steel  construc- 
tion by  more  efficient  utilization  of  the  material  be  a 
greater  boon  than  in  the  period  we  are  now  entering; 
every  kind  of  metal  needs  to  be  utilized  to  its  utmost 
capacity  during  the  years  that  will  elaspe  before  the 
world's  accumulated  shortages  are  made  up.  But  if  prac- 
tice adopts  the  committee's  recommendation,  .nearly 
every  kind  of  construction  will  become  more  costly. 
Increased  safety  is  the  justification,  but  only  if  the 
greater  safety  is  really  needed. 

A  wide  field  for  expert  discussion  separates  the  com- 
mittee's conclusion  from  the  strength  figures  which 
the  tests  produced.  The  intricate  technical  questions 
within  this  field  demand  most  thorough  discussion.  But 
factors  of  safety  are  not  readily  amenable  to  mathemat- 
ical derivation,  and  in  the  final  outcome  the  discussion 
is  bound  to  make  the  practical  conclusions  depend  on 
the  question  whether  columns  as  now  built  are  suf- 
ficiently safe. 

A.  serious  allegation  is  made  by  the  committee  with 
reference  to  this  question.  The  report  says,  "The  engi- 
neering profession  does  not  need  to  be  reminded  of  ac- 
cidents which  have  been  caused  by  the  failure  of  col- 
umns." Engineers  of  wide  information,  intei*viewed 
on  this  matter,  have  not  recalled  accidents  of  the  kind 
suggested.  Is  the  committee's  statement  intended  to 
conjure  up  visions  of  the  Quebec  chord,  of  the  Panama 
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crane  strut,  and  of  similar  flimsily  assembled  op3n- 
seccion  members?  If  so,  the  plain  answer  must  be  made 
that  they  have  nothing  to  do  with  the  case.  The  com- 
mittee says  clearly  that  its  studies  were  confined  to 
"sections  designed  to  avoid  the  necessity  of  latticing  or 
battens,  and  tested  with  square  ends,"  in  other  words,  to 
solid-metal  sections  with  flat  end  bearings. 

That  the  "accidents"  referred  to  in  the  quotation  had 
distinct  influence  in  shaping  the  committee's  recommen- 
dations is  fairly  evident.  The  report  has  a  subjective 
phare  that  is  not  negligible.  The  recommended  stress 
is  not  so  much  a  deduction  from  test  results  as  it  is  a 
reflection  of  the  committee's  judgment.  It  is  interest- 
ing— quite  natural — that  even  so  precise  and  consistent 
a  series  of  column  tests  as  the  present  one  does  not  lead 
us  to  direct  and  positive  results,  but  requires  interpre- 
tation by  judgment. 

No  more  delicate  questions  come  to  the  engineer  than 
those  in  which  a  line  must  be  drawn  between  adequate 
safety  and  unnecessary  caution.  When  is  our  safety 
margin  excessive  and  when  is  it  brought  down  so  low 
that  we  may  be  surprised  by  disaster?  It  is  dangerous 
to  attack  such  a  question  in  a  dogmatic  spirit.  For  the 
same  reason  a  definitely  stated  relation  between  test 
results  and  recommended  working  load  should  not  be 
looked  for  in  the  present  instance. 

But  precisely  on  this  account  is  it  necessary  that 
thorough  analysis  of  the  tests  and  of  the  practical  modi- 
fying factors  be  brought  to  "bear  on  the  subject  by  the 
society  and  by  other  engineers.  Until  the  judgment  of 
the  profession  is  joined  to  the  judgment  of  the  com- 
mittee, the  implied  charge  against  the  safety  of  present- 
day  columns  cannot  stand  as  established,  and  therewith 
the  urging  for  more  costly  column  construction  to  eradi- 
cate the  dangers  claimed  to  exist  loses  its  force. 


Decision  Needed  on  Waterway  Control 

iF  THE  canals  are  to  play  any  part  in  relieving  the 
freight  situation  by  next  summer,  the  various  govern- 
mental agencies  in  Washington  had  better  get  together 
pretty  quick  to  decide  how  much,  if  any,  governmental 
assistance  is  to  be  given  to  these  waterways.  The 
New  York  State  Barge  Canal,  for  instance,  will  be 
opened  from  tidewater  to  Lake  Ontario  inside  of  four 
months.  The  state  engineer  confidently  expects  that  the 
12-ft.  channel  will  be  carried  through  to  Lake  Erie  by 
May  15.  Although  this  will  constitute  a  modern,  well- 
equipped  transportation  route  ready  to  hand,  practically 
no  freight  will  be  carried  on  it  next  summer  unless  an 
expensive  building  program  is  immediately  started. 
There  are  only  old  barges,  insufficient  in  number  to 
navigate  the  canal.  There  are  few,  if  any,  on  the  ways. 
In  spite  of  an  intensive  campaign  by  state  authorities, 
there  is  no  evidence  that  private  capital  is  embarking  on 
a  barge  construction  program.  The  same  is  true  of 
other  inland  waterways,  though  not  to  so  great  an  ex- 
tent in  the  case  of  the  larger  rivers,  such  as  the  Ohio. 
Meanwhile  at  Washington,  Director-General  McAdoo 
testified  before  the  Senate  Interstate  Commerce  Com- 
m.ittee  that  if  it  should  develop  that  the  operation  of 
canals  is  necessary  they  might  be  taken  over;  and  that 
such  action  would  also  be  extended  to  the  operation  of 
river  trafl^c.  Rumor  also  has  it  that  the  War  Depart- 
ment is  drafting  a  bill  providing  a  large  appropriation 


for  the  construction  and  purchase  of  barges  for  inland- 
waterway  trafl[ic,  exclusive  of  the  subsidy  already  pro- 
vided for  the  Mississippi  River.  As  long  as  there  is 
possibility  of  government  action  private  capital  will 
not  engage  in  the  construction  of  waterway  equipment, 
and  unless  the  building  of  new  barges  is  started  very 
soon  next  summer  will  see  a  repetition  of  last  summer's 
inactivity.  It  behooves  the  Federal  authorities  to  get 
together  and  to  decide  immediately  whether  or  not  the 
government  will  devote  itself  to  the  development  of  river 
and  canal  traflfic. 


Shipping  Capacity  Affects  Every 
Major  War-Industry  Problem 

THE  government  is  enforcing  production  curtailment. 
That  is  the  purpose  of  the  Garfield  holidays,  and 
of  the  25  per  cent,  fuel  saving  being  asked  of  various 
industries.  The  degree  of  curtailment  requested,  how- 
ever, has  no  scientific  basis.  No  one  knows  whether  the 
available  shipping  capacity  requires  a  10  per  cent,  or 
a  50  per  cent,  reduction.  Worse  still,  no  one  is  trying 
to  find  out.  Yet,  on  the  careful  determination  of  the 
relation  of  output  to  available  cargo  space  depend  the 
operation  of  industries,  the  distribution,  supply  and 
wages  of  labor,  the  housing  program,  prospective  rail- 
road expansion — in  fact,  every  major  problem  of  our 
war  industry. 

There  are  big  problems  pressing  for  solution  in 
Washington,  but  none  more  important  than  this.  Of 
what  use  to  let  new  contracts,  if  they  are  shortly  to 
be  canceled  or  suspended.  Of  what  avail  to  speed  up 
industries,  if  they  are  later  to  be  slowed  down.  To 
what  purpose  recruit  labor  forces  at  great  expense,  if 
the  organizations  are  to  be  disrupted  through  layoffs. 

Let  us  face  the  conditions  frankly.  We  are  in  danger 
of  severe  disturbances.  An  unofficial  inquiry  recently 
made  in  Washington  brought  the  investigators  to  the 
conclusion  that  we  will  produce  in  1918  for  oversea  use 
three  times  as  much  as  we  can  ship.  Suppose  the  supply 
is  only  twice  as  much,  or  50  per  cent,  more.  The  situa- 
tion still  is  serious,  even  granting  the  storage  possibili- 
ties— and  storage  needs  cannot  be  intelligently  estimated 
until  there  is  a  central  intelligence  in  Washington 
charged  with  summarizing  the  tonnage  in  prospect  and 
balancing  it  against  shipping  capacity. 

It  is  a  big  job,  an  important  job.  It  involves  really 
knowing  how  much  new  tonnage  will  go  into  the  water 
this  year,  knowing  what  the  Emergency  Fleet  Cor- 
poration will  actually  do. 

Until  this  job  is  done,  we  shall  go  forward  with  bung- 
ling eflforts  at  curtailment,  relying  on  patriotic  appeals 
for  support  of  the  measures  rather  than  on  facts.  Mean- 
while, we  may  embark  on  a  housing  program  two  or 
three  times  larger  than  needed,  on  labor  recruitment 
which  will  result  first  in  unnecessarily  high  wages  and 
later  in  severe  labor  disturbances,  on  transportation  and 
storage  measures  that  might  be  unnecessary  were  the 
facts  available. 

The  facts  are  needed — and  needed  at  once.  Without  a 
doubt  the  acting  quartermaster-general,  who  is  also  in 
charge  of  all  transportation  of  army  supplies,  will  take 
the  matter  in  hand,  now  that  his  work  of  reorganization 
is  well  forward.     He  can  act  none  too  quickly. 
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One-Hundred -Foot  Concrete  Arch  Carries  Theater  Balcony 

Expense  and  Delay  Incident  to  Steel  Frame  Forces  Use  of  Fulcrum  of  Unique  Design  for 
Cantilevers— Deflections  Safe  Under  Twice  Designed  Load 


By  Clarence  W.  Driver 

structural  Engineer,  Los  Angeles 


INABILITY  to  secure  delivery  of  steel  from  eastern 
fabricators  within  18  months  practically  forced  the 
designers  of  a  theater  in  the  Edison  building  in  Los 
Angeles  to  vi^ork  out  in  concrete  an  unprecedented  de- 
tail for  building  work — a  104-ft.  arch  to  serve  as  the 
fulcrum  support  for  six  cantilevers  under  the  balcony. 
Otherwise  the  work  would  have  been  held  up  at  least  one 
year,  for  none  of  the  shops  on  the  Pacific  coast  had 
facilities  for  handling  such  a  long  steel  truss. 

The  12-story  office  section  of  the  structure,  115  x  65 
ft.,  is  to  be  occupied  by  the  Southern  California  Edison 
Co.  It  has  a  frontage  of  115  ft.  on  Broadway  and  65 
ft.  on  Third  St.  Behind  this  is  the  theater  with  an  en- 
trance on  Broadway  through  the  center  panel  of  the 
office  building.  The  auditorium  is  106  x  103  ft.  in 
plan  and  has  one  balcony,  70  ft.  long,  and  the  same  width 
as  the  main  floor.     There  are  1400  seats  on  the  main 
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floor  and  950  on  the  balcony.  Although  the  theater  will 
be  used  as  a  moving-picture  house  for  the  present,  it 
was  designed  for  legitimate  drama  or  opera  and  has  a 
proscenium  arch  40  ft.  wide  and  40  ft.  high,  and  a  stage 
35  ft.  Jeep  furnished  with  all  necessary  mechanical 
equipment,  gridiron,  fly  galleries  and  dressing  rooms. 

The  framework  of  the  office  section  is  of  structural 
steel,  but  reinforced  concrete  is  used  in  the  remainder  of 


HAIiF  PLANS  OF  LOS,  ANGELES  CONCRETE  THEATER.   IN 

WHICH   BALCONY   IS   CARRIED   BY    104-FOOT 

CONCRETE  ARCH 


FORMS    AND    REINFORCEMENT    IN    PLACE    ON    THE 
CANTILEVERS— FULCRUM  ARCH  IN  BACKGROUND 

the  building,  except  for  the  steel  roof  trusses  over  the 
auditorium  and  the  steel  gridiron  over  the  stage.  In 
accordance  with  modern  practice  in  theater  construc- 
tion, no  columns  are  used  in  the  clear  space  of  the  audi- 
torium to  support  the  balcony,  but  the  entire  load  of  the 
balcony  is  transferred  to  two  wall  columns  by  means 
of  a  reinforced-concrete  arch  with  tie-rods,  instead  of 
using  the  usual  steel  truss.  The  design  of  the  balcony 
was  first  worked  out  in  structural  steel,  using  a  large 
fulcrum  truss  and  six  overhanging  cantilever  trusses. 
However,  the  fulcrum  truss  was  of  such  size  that  it 
could  not  be  fabricated  by  the  local  steel  contractors, 
and  the  cost,  as  figured  by  a  large  eastern  company,  so 
prohibitive  and  their  promised  time  of  delivery  so  late 
that  the  design  had  to  be  abandoned.  The  high  cost 
of  steel  necessitated  the  use  of  concrete,  and  after 
several  different  schemes  had  been  worked  out,  the  de- 
sign as  shown  in  detail  on  the  accompanying  plans  was 
adopted. 
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LARGE  COLUMN   CARRYING   CONCRETE   ARCH 

The  reinforced-concrete  arch  is  12  ft.  wide,  3  ft.  thick 
at  the  crown  and  5  ft.  thick  at  the  springing  line.  It  is 
carried  by  two  large  wall  columns,  3  ft.  thick  by  12  ft. 
wide,  and  the  thrust  is  taken  by  180  ll-in.  tie  rods  109 
ft.  long,  threaded  on  both  ends  and  bolted  to  end  plates. 
The  arch  is  reinforced  with  80  1-in.  square  twisted  rods, 
and  each  of  the  supporting  columns  with  84  li-in. 
square  twisted  rods. 

The  overhang  is  carried  on  six  cantilever  reinforced- 
concrete  trusses,  which  rest  on  the  arch  and  are  tied  to 
the  office  building  at  the  third  and  fourth  floor  levels. 
The  uplift  from  these  cantilevers  is  taken  by  steel  beams 
in  the  rear  wall  of  the  office  building.     A  small  area 


near  the  front  of  the  balcony  on  each  side  is  carried  by 
two  cantilever  beams  directly  to  the  wall  beams  and 
columns.  The  seat  risers  are  reinforced  as  beams  and 
carry  the  floor  load  to  the  cantilevers.  The  mezzanine 
under  the  balcony  is  suspended  from  cantilevers  and 
the  arch. 

A  live-load  of  125  lb.  per  sq.ft.  over  the  entire  balcony 
and  mezzanine  was  used  in  making  the  design.  In  the 
tension  steel  the  stresses  in  the  cantilevers  do  not  ex- 
ceed 18,000  lb.  per  sq.in.  and  in  the  compression  mem- 
bers, which  are  designed  as  spirally  hooped  columns,  the 
concrete  is  stressed  up  to  800  lb.  per  sq  in.  The  stresses 
in  the  arch  do  not  exceed  650  lb.  per  sq.in.  on  the  con- 
crete and  were  determined  by  the  method  of  influence 
lines.  The  stress3s  in  the  arch  tie  rods  were  calculated 
to  be  about  14,000  lb.  per  sq.in. 

The  arch  was  poured  in  one  day.  The  forms  under 
the  weight  of  the  wet  concrete  settled  at  the  different 
points  of  support  from  ^  in.  to  i  in.  due  to  the  crush- 
ing of  the  timber  or  the  settlement  of  the  footings. 
Considerable  time  was  consumed  after  the  arch  was 
poured  in  framing  and  pouring  the  cantilevers  and  2^ 
months  elapsed  before  the  supports  were  removed  from 
under  the  balcony.  They  were  all  taken  out  on  the  same 
day  and  there  was  no  deflection.  The  floor  of  the  front 
row  of  seats  of  the  balcony  is  30  in.  higher  in  the 
center  than  at  the  sides,  the  second  row  is  27  in.  higher 
and  so  on  up  the  balcony.  This,  in  the  opinion  of  the 
engineers,  caused  the  seat  risers  to  act  as  a  series  of 
arches  between  the  side  walls  and  columns  and  thus  ex- 
plains the  lack  of  deflection  in  the  front  of  the  balcony. 
Later,  however,  load  tests  were  made  on  the  balcony  and 
deflections  of  varying  amounts  were  recorded,  as  will 
be  described. 

Although  the  officials  of  the  building  department  had 
checked  and  approved  the  balcony  design  and  all  the  de- 
tails, and  had  inspected  the  construction,  they  seemed 
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to  be  skeptical  of  the  strength  of  the  structure  and  de- 
manded that  the  entire  balcony  should  be  tested  with  an 
actual  load  of  250  lb.  per  sq.ft..  equivalent  to 
twice  the  designed  load.  This  loading  caused  stresses  in 
the  tension  members  of  the  cantilevers,  which  were  cal- 
culated to  be  as  high  as  25,000  lb.  per  sq.in.  in  the  steel. 
The  south  cantilever  B  was  loaded  first,  using  sacks  of 
cement.  It  deflected  at  the  front  end  ,•',.  in.,  the  arch 
under  the  cantilever  lowered  .^^  in.  and  the  tie  rods 
of  the  arch  stretched  ,.'o  in.  This  loading  was  a  severe 
test  of  the  cantilever  and  also  of  the  arch,  on  account  of 
the  eccentric  loading  on  the  latter.  The  load  was  al- 
bwed  to  remain  for  several  days  and  then  the  remain- 


ing area  of  the  balcony,  carried  by  the  six  large  canti- 
levers, was  loaded.  Materials  to  be  used  in  completing 
the  building — cement,  brick,  plaster  and  sand — were 
used  and  nearly  a  week  was  consumed  in  placing  the 
load.  The  total  load  amounted  to  1,300.000  lb.  and  was 
distributed  uniformly  over  the  area  shown  by  hatched 
lines  on  one  of  the  drawings.  The  deflections  at  the 
front  ends  of  the  six  cantilevers  and  at  the  center  and 
quarter  points  of  the  arch  are  marked  on  the  same  draw- 
ing. The  elongation  of  the  tension  rods  of  the  arch 
showed  an  increase  to  :1  in.  on  the  south  end  and  ■^^. 
in.  on  the  north  end.  The  only  cracks  that  appeared  are 
located  un  the  drawing  and  occurred  because  the  wall 
cantilevers  E  and  F  were  not  loaded  and  did  not  deflect 
with  the  other  section  of  the  balcony.  The  results  of 
the  test  were  considered  to  be  very  satisfactory,  par- 
ticularly in  regard  to  the  cantilever  trusses. 

Albert  C.  Martin  was  the  architect  and  engineer  of 
the  building  and  conceived  ths  idea  of  using  the  con- 
crete arch.  The  writer  was  the  engineer  in  charge  of 
the  design  and  superintended  the  construction  of  the 
work. 
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How  Belgium  Will  Be  Rebuilt  After  the  War 

Council  of  Economic  Affairs  Is  Ready  To  Plunge  In  as  Soon  as  Huns  Are  Forced  Out 
and  Rehabilitate  Highways,  Canals,  Railroads  and  Towns 

By  John  M.  Goodell 


THE  Belgian  War  Commission  has  recently  per- 
mitted the  examination  of  a  number  of  official  docu- 
ments outlining  the  preparations  of  the  government  of 
that  country  to  rehabilitate  it  as  soon  as  the  war  is 
ever.  The  great  task  is  approached  with  full  apprecia- 
tion of  its  enormity  but  with  equal  confidence  in  its  suc- 
cess. A  commission  has  already  been  sent  to  the  United 
States  to  investigate  our  methods  of  securing  efficiency 
in  industrial  and  commercial  activities,  that  every  re- 
source of  the  Belgian  people  may  be  utilized  in  the  best 
possible  manner  when  the  opportunity  to  reconstruct  the 
life  of  the  country  arrives.  At  present  it  is,  of  course, 
impossible  to  prepare  detailed  plans,  but  the  general 
project  is  being  worked  out  on  lines  explained  as  fol- 
low? last  November  by  Baron  de  Broqueville,  minister 
of  foreign  affairs: 

"The  first  idea  of  the  government,  after  the  line  of 
fire  between  us  and  our  people  has  died  out,  will  be 
to  call  together  those  who  have  merited  public  confi- 
dence while  under  the  yoke  of  the  enemy,  for  the  pur- 
pose of  a  consultation  with  those  having  competence 
and  authority.  There  will  be  a  mutual  exchange  of  the 
fruits  of  our  studies  and  experiences.  At  present  the 
role  of  the  government  is  to  inaugurate  preliminary 
studies,  to  investigate  different  solutions  of  our  prob- 
lems between  which  it  will  be  necessary  for  us  to  choose 
some  day,  and  to  compile  a  great  mass  of  diverse  data. 
The  ministerial  departments  are  devoting  themselves 
actively  to  this  work,  and  the  creation  of  a  ministry  of 
economic  affairs  shows  clearly  how  desirous  of  complet- 
ing the  task  is  the  government.  When  the  hour  to  work 
comes  it  will  be  seen  that  we  are  not  afraid  of  new  men, 
rew  ideas  and  new  methods." 

Council  of  Economic  Affairs  Organized 

The  minister  of  economic  affairs,  who  is  particularly 
charged  with  the  preparations  to  restore  the  economic 
life  of  Belgium,  is  Paul  Hymans.  Immediately  after 
taking  office  he  organized  a  Belgian  economic  council  of 
men  experienced  in  affairs  and  acquainted  with  the 
needs  of  industrial  and  commercial  enterprises  and  of 
agriculture.  It  is  these  men  who  are  aiding  Mr.  Hy- 
man  to  develop,  before  the  government  returns  to  the 
liberated  land,  the  foundations  for  a  policy  which  will 
revivify  a  country  harassed  by  the  exactions  of  a  piti- 
less invader.  Each  of  the  government  departments  is 
,  represented  in  the  council,  so  that  nothing  will  be  done 
which  will  conflict  with  the  plans  of  other  ministries, 
while  the  council  will  have  the  advantage  of  knowing  the 
views  of  the  other  departments  and  of  obtaining  prompt 
assistance  from  them. 
I  One  of  the  first  problems  will  be  that  of  procuring 
!  labor  and  setting  it  at  work  on  tasks  for  which  it  is 
adapted.  In  addition  to  reorganizing  the  labor  which 
will  become  available  in  Belgium  when  it  is  reoccupied 
there  will  be  the  task  of  repatriating  the  laborers  who 


escaped  to  France,  England  and  Holland.  The  govern 
ment  is  already  carrying  on  some  measures  of  industrial 
insurance,  workmen's  compensation  and  sick  benefits 
among  the  Belgians  in  foreign  countries.  It  is  also  con- 
ducting night  schools  in  many  of  the  refugee  centers, 
where  trades  are  taught  which  will  be  particularly  use- 
ful when  these  people  return  to  their  country. 

Highways  to  Be  Repaired  First 

The  repair  of  the  transportation  agencies  will  be- 
come urgent  as  soon  as  the  enemy  withdraws.  At  first 
travel  will  be  largely  by  highways,  it  is  believed,  and 
materials  have  been  arranged  for  with  which  to  restore 
bridges,  waterways  and  roads  to  serviceable  condition. 
It  is  impossible  now  to  say  what  state  the  canals  will 
be  in  when  they  return  to  the  control  of  the  Belgian  au- 
thorities, but  if  they  are  left  like  those  in  the  liberated 
portion  of  France  they  will  be  badly  injured.  Their 
floating  equipment  has  been  greatly  diminished  by  Ger- 
man requisitions,  and  a  commission  has  been  appointed 
to  investigate  French  and  English  methods  of  boat 
building,  so  that  the  new  equipment  will  contain  all  the 
useful  features  now  peculiar  to  recent  progress  in  those 
countries.  The  general  subject  of  internal  navigation 
is  considered  very  important  by  the  Belgian  authorities, 
and  a  report  last  November  by  the  minister  of  agricul- 
ture and  public  works  states  that  the  Germans  are  giv- 
ing even  more  attention  to  this  subject  than  before 
the  war. 

The  7000  railway  employees  who  left  the  country  have 
been  sought  out  and  organized  for  the  reconstruction 
of  the  lines.  Some  are  now  serving  in  military  rail- 
way battalions  carrjnng  on  work  behind  the  fighting 
front,  and  others  are  preparing  to  operate  the  lines  as 
soon  as  they  can  be  taken  over  by  the  Belgian  govern- 
ment. Those  not  employed  in  these  ways  are  mostly 
engaged  on  the  French  railways  and  in  the  French 
munition  factories. 

Much  Railway  Equipment  Saved  from  Germans 

During  the  retreat  from  Belgium  11,000  open  and 
closed  freight  cars,  1700  passenger  cars  and  1900  loco- 
motives were  removed  safely  in  order  that  they  could  be 
repaired  and  placed  at  the  service  of  the  Allies.  A  yard 
with  more  than  25  miles  of  track  was  constructed,  and 
shops  employing  1500  men  were  built  for  carrying  on 
the  repairs.  Large  additions  to  these  facilities  are  now 
b'^iing  made.  A  large  quantity  of  track  materials,  in- 
c1  .ding  rails,  has  been  gathered  for  the  reconstruction 
of  part  of  the  railways  as  soon  as  the  work  becomes 
possible.  This  reconstruction  will  require  a  large 
amount  of  money,  and  it  is  hoped  that  part  of  it  will 
be  advanced  by  the  United  States. 

In  the  devastated  part  of  the  country  about  45,000 
houses  and  other  buildings  must  be  reconstructed  with- 
out loss  of  time  as  the  land  is  freed.    Temporary  quar- 
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ters  are  under  consideration,  for  it  is  believed  that  the 
permanent  reconstruction  should  be  substantial  and  en- 
tirely appropriate  for  the  purposes  to  which  the  build- 
ings are  put.  Former  plans  for  the  development  of 
many  of  the  cities  and  tow^ns  were  mostly  prepared  for 
slow  execution  and  not  for  conditions  like  those  now 
existing.  The  obstacles  which  formerly  stood  in  the  way 
of  city  planning  have  been  swept  away  to  a  considerable 
degree  by  the  ravages  of  the  enemy,  and  projected  im- 
provements can  now  be  planned  to  meet  conditions 
formerly  existing  only  in  open  country.  Particular  at- 
tentioK  is  being  paid  to  workmen's  homes,  to  sanitation, 
to  city  planning  as  affected  by  local  transportation  facil- 
ities and  to  the  good  appearance  of  the  new  structures. 


Quartermaster  General's  Office 
Is  Reorganized 

Storage  and  Traffic  Service  Established— Four  Service 

Bureaus   and   Eleven   Operating 

Divisions  Created 

THE  reorganization  of  the  staff  of  the  Quartermaster 
General  completed  by  Gen.  George  W.  Goethals  on 
Jan.  26  includes  the  general  rearrangement  of  the  ad- 
ministrative boards  into  service  bureaus  and  operating 
divisions,  and  the  creation  of  a  storage  and  traffic  ser- 
vice for  the  general  staff.  One  of  the  diagrams  shows 
the  general  reorganization  scheme  for  the  entire  office, 
while  the  other  shows  the  new  constitution  of  the 
cantonment  division,  the  operating  branch  of  which  is 
most  closely  connected  with  the  engineering  construction 
carried  on  by  the  Quartermaster  General. 

The  service  bureaus  are  established  for  the  purpose 
of  performing  administrative,  controlling  and  planning 
functions  for  the  operating  divisions.  In  the  general 
scheme  of  the  new  organization  there  are  three  of  these 
bureaus,  two  of  which  are  identical  with  the  service 
bureaus  affording  special  service  to  the  storage  and  traffic 
organization.  The  four  operating  divisions  of  this  latter 
o.ervice,  however,  are  also  served  by  a  fourth  bureau. 


tjie  Distribution  Priorities  Bureau.  The  function  of 
this  service  will  be  to  advise  the  director  of  storage 
and  traffic  with  respect  to  all  matters  of  priority  and 
distribution,  and  to  hold  proceedings  and  secure  in- 
formation on  which  to  base  the  apportionment  of  the 
use  of  storage,  transportation  and  embarkation  facili- 
ties among  the  various  operating  divisions. 

The  three  other  bureaus,  the  first  and  last  of  which 
serve  both  the  storage  and  traffic  director  and  the  main 
organization  proper,  are  the  General  Administrative 
Bureau,  the  Quartermaster  Supply  Control  Bureau  and 
the  Personal  and  Planning  Staff.  The  first  of  these 
includes  a  control  section  in  charge  of  the  interpretation 
of  reports  and  statistics  for  executive  attention  and 
the  preparation  of  orders  for  executive  action,  the 
verification  and  approval  of  estimates,  of  requests  and 
orders  from  the  operating  divisions,  and  the  working 
out  of  forms  and  routine  for  administrative  procedure 
in  the  various  offices  of  the  quartermaster  corps.  This 
bureau  also  includes  an  information  and  statistics  sec- 
tion (which  serves  both  the  Quartermaster  General 
and  the  Quartermaster  Supply  Control  Bureau),  and  a 
contract  supervision  section. 

The  Quartermaster  Supply  Control  Bureau  is  or- 
ganized with  a  requirement  branch,  a  distribution 
branch  which  attends  to  the  needs  of  both  domestic 
and  overseas  troops,  and  an  administrative  branch. 
The  first  branch  is  subdivided  into  the  total  supply 
requirement  section  and  the  procurement  requirement 
section,  the  first  of  which  prepares  statistics  showing 
the  quantities  of  supplies  required,  the  storage,  car 
and  cargo  space  needed,  the  motor  and  horse  transporta- 
tion necessary  and  the  reserve  supplies  which  must  be 
carried  to  prevent  shortages.  The  procurement  re- 
quirement section  prepares  exact  orders  for  the  various 
services  on  the  basis  of  which  articles  are  purchased  by 
the  procurement  sections  of  the  various  operating 
divisions. 

The  Personal  and  Planning  Staff  supervises  and  coor- 
dinates all  matters  relating  to  office  service,  adminis- 
trative methods,  operating  methods,  industrial  research 
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CANTONMENT  DIVISION  EXI'ANDED  TO  CARE  FOR    MAINTENANCE    AND    REPAIRS 


and  industrial  relations  for  the  several  operating  divi- 
sions. Its  work  includes  inquiry  and  recommendation 
with  respect  to  subjects  and  methods  of  research, 
investigation,  planning  and  advice  on  all  matters  of 
labor  and  personnel.  In  this  latter  capacity  it  will 
have  charge  of  the  coordination  and  classification  of 
grades  and  ranks,  together  with  the  development  of 
courses  and  methods  of  instruction  for  use  in  the  train- 
ing of  personnels. 

The  operating  divisions  established  for  the  office  of 
the  Director  of  Storage  and  Traffic  Service  include 
the  Inland  Transportation  Division,  the  Storage  Divi- 
sion, the  Embarkation  Division  and  the  Traffic  Division. 
This  last  is  concerned  chiefly  with  coordinating  the  work 
of  handling  questions  arising  out  of  the  transportation 
of  officers  and  civilians  and  the  handling  of  expense 
accounts. 


In  the  reorganization  of  the  immediate  staff  of  the 
Quartermaster  General  seven  operating  divisions  have 
been  created.  These  include  the  Supply  and  Equip- 
ment Division,  the  Reclamation  Division,  the  Subsistence 
Division,  the  Fuel  and  Forage  Division,  the  Remount 
Division,  the  Motors  Division  and  the  Cantonment 
Division.  Each  of  these  executive  divisions,  in  so  far  as 
it  buys  materials,  has  its  own  procurement  branch  and 
production  branch,  cooperating  with  the  sections  of  the 
service  bureaus  which  are  designed  to  assist  in  their 
work. 

The  organization  of  the  Cantonment  Division,  which 
is  most  closely  concerned  with  engineering  construction, 
is  typical.  This  division  has  six  branches  in  charge 
respectively  of  materials  and  transportation,  construc- 
tion, maintenance  and  repair,  engineering,  central  office 
service  and  auditing.    The  first  branch  includes  procure- 
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ment  and  delivery  sections  which  serve  the  second  and 
third  branches.  All  major  construction  work  is  super- 
vised by  the  second  branch,  while  the  third  branch  in 
addition  to  maintenance  and  repair  work  is  in  charge 
of  extensions.  The  duties  of  the  engineering  branch 
are  confined  to  the  preparation  of  plans,  specifications 
and    estimates.      The    central    office    service    branch 


cooperates  with  the  General  Administrative  Bureau  in 
all  matters  pertaining  to  personnel,  takes  care  of  the 
office  work  of  the  division,  and  prepares  the  office  pay- 
rolls. The  auditing  branch,  with  a  field  auditor  at  the 
location  of  each  construction  project,  handles  all  ac- 
counts, matters  pertaining  to  the  financing  of  work, 
and  insurance. 


Low  Working  Stress  for  Square-End  Steel 
Columns  Is  Recommended 

Final  Committee  Report  to  American  Society  of  Civil  Engineers  on  213  Tests  Emphasizes  Variation  in 
Strength  Caused  by  Non-Uniformity  of  Metal  and  Proposes  12,000  Lb.  per  Sq.In.  as  Limiting  Load 


REDUCTION  of  the  maximum  working  stress  for 
steel  columns  to  12,000  lb.  per  sq.in.  was  recom- 
mended by  the  Column  Committee  of  the  American 
Society  of  Civil  Engineers  in  its  final  report,  submit- 
ted at  the  meeting  of  Jan.  16,  1918.  Only  square-end 
columns  are  referred  to:  "The  Committee's  report 
covers  only  sections  designed  to  avoid  the  necessity  of 
latticing  or  battens,  and  tested  with  square  ends.  It 
has  not  been  possible  to  consider  the  effect  of  different 
arrangements  of  the  ends." 

This  action  was  based  on  the  results  of  tests  which 
revealed  large  and  irregular  variation  in  strength  be- 
tv/een  columns  of  thin  and  thick  metal.  The  committee 
found  the  variation  to  be  caused  by  differences  of  quality 
in  the  steel  not  detected  by  the  ordinary  acceptance 
tests.  The  order  for  the  steel  specified  a  uniform  ma- 
terial, and  the  tensile-test  specifications  allowed  but 
a  narrow  range  of  variation.  Yet  the  columns  varied 
in  ultimate  strength  between  21,000  and  38,600  lb.  per 
sq.in. 

In  interpreting  the  test  results,  the  committee  does 
rot  accept  the  ultimate  strength  of  a  column  as  a 
measure  of  its  service  strength,  but  uses  a  new  critical 
point,  located  somewhat  lower  but  above  the  proportional 
limit,  and  calls  it  the  "useful  limit  point."  Working 
stresses  and  factors  of  safety  are  referred  to  this  new 
point  as  defining  the  maximum  available  strength.  In 
the  whole  series  the  "useful  limit  point"  of  the  columns 
tested  ranged  from  18,500  to  35,000  lb.  per  sq.in. 

The  committee,  formed  in  1909,  began  its  work  by 
collating  and  diagramming  all  tests  on  columns  over 
5"sq.in.  in  area.  It  considered  the  results  too  erratic, 
and  determined  that  new  tests  would  be  necessary. 
These  were  undertaken  by  the  Government,  through  Dr. 
S.  W.  Stratton,  Director  of  the  Bureau  of  Standards,  the 
large  horizontal  Emery  testing  machine  of  the  bureau 
being  used. 

As  the  committee  desired  to  determine  the  influence 
of  cross-sectional  shape  on  column  strength,  it  elimin- 
ated interfering  factors  by  making  its  test  columns  of 
solid-section  types  (without  latticing  or  tieplates)  and 
over-riveting  them.  The  list  of  types  included  I-sec- 
tions,  box  sections,  built  and  rolled  H-sections,  Z-bar 
columns  and  bulb-angle  columns.  For  each  type  "light" 
and  "heavy"  columns  were  provided,  and  for  some  types 
also  "extra  heavy,"  the  differences  being  in  thickness 
of  metal  only;  they  ranged  from  8 J  to  28i  sq.in.  gross 


cross-sectional  area.  Each  weight  of  each  type  was 
made  in  three  lengths  (ratio  of  length  to  least  radius 
of  gyration  50,  85  and  120).  Some  columns  of  length- 
ratios  155  and  20  were  also  tested,  though  the  latter 
proved  to  act  as  short  blocks,  not  as  columns.  Every 
test  was  made  in  triplicate.  The  total  number  of  tests 
was  213. 

The  effect  of  duration  of  loading  was  tried  out  in  a 
single  test.  A  load  of  about  24,000  lb.  per  sq.in.  was 
left  on  the  column  for  25  min. ;  a  slight  continued  yield- 
ing resulted.  Similarly,  several  higher  stages  of  load- 
ing were  applied  continuously  for  periods  of  one-half 
hour  to  more  than  an  hour,  and  in  each  instance  con- 
tinued yielding  was  recorded.  The  column  failed  at  28,- 
720  lb.  per  sq.in.  These  results  apparently  were  not 
thought  significant,  and  the  subject  was  not  pursued 
further. 

The  ratios  of  length  to  radius  of  gyration  above 
quoted  are  computed  from  the  total  length.  The  columns 
were  tested  between  flat  bearing  surfaces,  and  before 
testing  their  ends  were  dressed  true  and  square  within 
0.001  in.;  thus  they  were  fixed-end  columns.  Their 
deformation   in  the  machine  did   in  fact  display  two 
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points  of  deflection.  For  this  reason  test  results 
and  the  committee's  conclusions  are  restricted  to  col- 
umns which  are  fixed  or  have  square  bearing  at  the  ends. 

The  steel  ordered  was  identical  with  ordinary  60,000- 
Ib.  bridge  steel,  except  for  the  greater  uniformity  re- 
quired. The  physical  qualities  specified  were:  Ultimate 
strength,  60,000  ±  1500  lb.  per  sq.in.;  elastic  limit, 
38,000  d=  1000;  elongation,  28%  ±  2%;  reduction  of 
area,  56%  ±  4%  ;  bend  test,  180°  flat.  The  workman- 
ship of  the  columns  was  well  above  commercial  grade, 
the  report  states. 

The  results  of  the  entire  series  of  tests  were  tabu- 
lated in  Engineering  N ews-Record,  June  28,  1917,  p. 
639.  A  greatly  condensed  summary  is  given  in  the 
table  herewith,  for  comparison  with  che  properties  of 
the  specimen  tests. 

Form  of  section  has  no  influence  on  column  strength, 
the  committee  early  concluded:  I-sections,  box  sections 
and  the  others  could  not  be  differentiated  by  their  ul- 
timate strength.  It  was  originally  thought  that  those 
cross-sections  which  have  thin  outstanding  flanges  would 
show  a  weakening  due  to  early  buckling  of  these  flanges. 
However,  no  effect  of  the  kind  was  noticeable,  and  simi- 
larly bulb-angle  columns  did  not  prove  better  than  those 
built  up  of  plain  angles. 

Nevertheless  the  wide  variation  of  ultimate  strength 
already  mentioned  was  found.  The  last  column  of  the 
fable  herewith  shows  some  of  this  variation,  although 
as  each  entry  represents  the  average  of  six  tests  the 
individual  variation  is  lost.  "These  extreme  variations 
may  be  abnormal,  but  it  must  be  remembered  that  the 
tests  were  made  on  material  specially  chosen  and  sup- 
posedly the  best  that  the  mills  could  produce." 

The  most  significant  differences  are  those  between 
the  light  and  the  heavy  columns  of  each  type.  The  com- 
mittee says: 

"These  records  call  attention  to  the  decrease  in  unit 
ultimate  strength  of  the  heavy  sections  when  com- 
pared with  the  light  ones.     ...     In  seeking  to  ac- 
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STRESS-STRAIN    CURVES    OF    SHORT   PLATE-AND 


ANGLE  I-SECTION  COLUMNS    (TYPES   1   AND  la) 


FIG    2.  -USEFUL-LIMIT    POINT"    USED    TO    DEFINE  AVAIL- 
ABLE STRENGTH   OF  COLUMN 

count  for  the  falling  off  in  strength  of  the  heavy  ma- 
terial, the  committee  learned  that  it  was  necessary  to 
look  beyond  the  differences  in  the  ratios  of  widths  to 
thicknesses  of  outstanding  legs  and  variations  of  cross- 
sections.  The  only  remaining  element  which  could  be 
charged  with  responsibility  appeared  to  be  the  metal 
itself,  and  though  the  intention  had  been  to  secure 
material  of  uniform  grade  a  more  careful  and  thorough 
investigation  disclosed  the  fact  that  the  attempt  had 
not  been  successful.  ...  In  ordering  the  steel 
for  the  column  tests,  the  committee  provided  for  differ- 
ence in  working  by  allowing  the  mill  to  change  the  car- 
bon content  so  as  to  endeavor  to  produce  the  same 
strength  for  the  light  material  as  for  the  heavy,  .  .  . 
The  complete  record  of  the  physical  and  chemical  tests 
.  .  .  gives  no  indication  of  the  difference  in  strength 
between  the  heavy  and  light  material.  .  .  .  The 
committee  accepted  some  material  which  did  not  fully 
meet  the  rigid  specifications,  but  it  was  considered  at 
that  time  to  be  fully  equal  to,  or  better  than,  the  ordi- 
nary grade  of  structural  steel,  which  has  an  allowable 
variation  of  5000  lb.  per  sq.in.,  more  or  less,  from  a 
desired  ultimate  strength  of  60,000  lb.  per  sq.in. 

"Tests  of  short  columns  .  .  .  confirmed  the  be- 
lief that  the  strength  of  columns  is  governed  not  by 
the  ultimate  tensile  strength  of  the  material  but  by 
the  point  at  which  there  is  marked  departure  from  an 
elastic  condition." 

The  committee  then  declares  that  the  yield-point  re- 
corded in  ordinary  tensile  tests  does  not  give  a  correct 
ndex  of  tiie  strength  of  the  material,  even  when  the 
i.iachine  is  run  at  comparatively  slow  speed,  as  at  the 
Bureau  of  Standards.  The  conclusion  is  drawn  that, 
in  order  to  predict  the  strength  of  a  column,  the  nature 
of  the  metal  must  he  determined  by  some  other  means 
than  those  generally  used. 

In  the  endeavor  to  find  a  better  criterion  of  metal 
quality,  the  committee  selected  a  new  point,  above  the 
limit  of  proportionality  and  below  the  commercial  elas- 
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tic  limit  or  yield  point.  With  one  modification  it  is 
determined  by  a  method  suggested  years  ago  by  Prof. 
J.  B.  Johnson.  The  committee  defines  the  critical  point 
as  "the  point  which  is  determined  graphically  by  draw- 
ing a  line  tangent  to  the  envelope  of  the  stress-strain 
curve,  having  a  slope  of  one-half  that  of  the  last  run-up 
line  for  its  straight  or  nearly  straight  portion."  This 
point  is  to  be  called  "useful  limit  point,"  and  may  be 
located  in  either  a  tension  or  a  compression  test. 

The  useful  limit  point  exhibited  by  a  small  test-piece 
is  a  fairly  reliable  indicator  of  the  strength  of  a  large 
column,  in  the  committee's  opinion.  Numerous  speci- 
men tests  were  made  at  the  Bureau  of  Standards,  in 
compression  as  well  as  in  tension,  and  their  useful  limit 
points  were  compared  with  the  figures  obtained  in  the 
column  tests.  The  conclusion  is  that  (1)  neither  the 
yield-points  nor  the  ultimate  strengths  of  the  small 
specimens  bear  any  consistent  relation  to  the  ultimate 
strengths  or  the  useful  limit  points  of  the  columns,  on 
the  other  hand  (2)  the  useful  limit  points  of  the  speci- 


mens bear  a  very  definite  and  constant  relation  to  the 
useful  limit  points  of  the  columns. 

As  appears  from  this,  not  merely  specimen  tests  but 
also  the  full-size  column  tests  are  to  be  judged  accord- 
ing to  their  useful  limit  point;  in  other  words,  the  ulti- 
mate strength  of  the  column  is  not  to  be  considered  the 
maximum  available  strength  as  a  basis  for  fixing  work- 
ing stresses.  The  committee  says,  "In  straining  a  col- 
umn there  is  a  point  beyond  which  its  structural  value 
is  uncertain,  and  consequently  unsafe  to  rely  upon.  This 
point  lies  somewhere  above  the  region  of  perfect  elas- 
ticity and  well  below  the  place  where  manifest  yielding 
occurs.  For  the  study  of  column  tests,  the  useful  limit 
point  as  above  defined  seems  to  fulfill  these  conditions 
satisfactorily."  The  stress-strain  curves  plotted  from 
the  column  tests  were  found  to  have  useful  limit  points 
generally  1000  to  2000  lb.  per  sq.in.  lower  than  the 
ultimate  strength  of  the  column,  but  sometimes  5000 
lb.  and  in  one  or  two  cases  10,000  lb.  lower. 

A  plot  of  the  useful  limit  points  of  the  columns  tested 
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i;i  reproduced  in  IhG  upper  part  of  Fig.  3.  In  this  are 
included  the  values  for  length-ratios  of  20  and  155, 
although  lh3  text  of  the  report  attaches  no  great  im- 
portance to  these. 

Working  Stress  for  Columns  Based  on  Useful  Limit 
Point  with  Safety  Factor  of  2 

The  committee  refers  to  the  formerly  current  safety 
factor  of  4  applied  to  ultimate  strength  of  tension  mem- 
bers, and  says  that  this  is  equivalent  to  a  factor  of  about 
2  on  the  elastic  limit.  It  holds  that  columns  should  have 
a  factor  of  2  based  on  the  useful  limit  point,  if  they 
are  to  be  as  strong  as  tension  members. 

The  average  useful  limit  point  of  all  the  columns  of 
slenderness-ratios  50  and  85  is  27,200  lb.  per  sq.in.,  and 
the  lowest  mean  value  of  the  entire  series  19,700  lb.  per 
sq.in.  As  the  latter  figure  is  28%  below  the  average, 
"it  would  seem  to  be  necessary  in  recommending  a  work- 
ing stress  to  assume  a  useful  limit  point  lower  than  the 
average  of  all  the  tests.  If  we  take  as  a  safe  assump- 
tion the  mean  between  the  lowest  value  and  the  average 
value,  this  mean  will  be  23,500  lb.,  or  approximately 
24,000  lb.  per  sq.in.  The  factor  of  2  applied  to  24,000 
lb.  will  give  a  safe  working  value  of  12,000  lb.  per 
sq.in.  for  columns,  which  stress  the  committee  would 
recommend.  In  this  recommendation  it  is  assumed  that 
we  are  dealing  only  with  static  loads,  and  that  a  per- 
centage of  the  static  stress  will  be  added  to  cover  the 
impact  due  to  moving  loads.  ...  The  committee 
feels,  in  view  of  its  studies  in  regard  to  the  useful  limit 
point,  that  there  is  no  warrant  for  high  working  stresses 
in  short  columns." 

The  committee  recommends  using  12,000  lb.  per  sq.in. 
up  to  a  slenderness  ratio  of  80,  reducing  from  this 
point  by  a  straight-line  law  to  8000  lb.  per  sq.in.  for  a 
ratio  of  120,  as  represented  by  the  heavy  line  in  the 
lower  part  of  Fig.  8.  The  limitation  to  square-end  col- 
umns has  already  been  quoted. 

New  Methods  of  Acceptance  Testing  Are 
Considered  Necessary 

Present  steel-makin:?  processes  do  not  produce  a  uni- 
form material,  says  tha  committee,  and  present  methods 
of  testing  do  not  give  a  correct  indication  of  the  com- 
pressive strength  of  the  material.  The  suggestion  is 
made  that  determination  of  useful  limit  point  in  speci- 
men tests,  whether  tensile  or  compressive,  would  furnish 
a  satisfactory  indication  of  column  strength,  provided 
the  specimens  were  selected  so  as  to  represent  the  aver- 
age of  flange  and  web  of  the  section.  While  recognizing 
that  careful  selection  of  specimens  and  testing  with  ex- 
tensometers,  as  required  in  determining  the  useful 
limit  point,  will  make  steel  more  expensive,  it  claims 
that  the  resultant  saving  and  increased  safety  would 
warrant  this  extra  cost. 

At  the  time  of  its  formation  in  1909,  the  Special 
Committee  on  Steel  Columns  and  Struts  was  headed  by 
A.  L.  Bowman ;  L.  D.  Rights  was  secretary.  Mr.  Bow- 
man and  two  members  of  the  committee,  A.  P.  Boiler 
;  and  Emil  Gerber,  have  died.  Three  members  resigned, 
R.  P.  Miller,  F.  C.  Osborn  and  G.  H.  Pegram.  The 
committee's  membership  during  the  past  year  consisted 
of   James   II.    Edwards,    C.    W.    Hudson    (secretary), 


Charles  F.  Loweth,  Ralph  Modjeski,  Lewis  D.  Rights 
(chairman),  George  F.  Swain,  Emil  Swenson  and  J.  R. 
Worcester.  The  final  report,  abstracted  in  the  preced- 
ing, appears  in  the  society's  "Proceedings,"  December, 
1917,  pp.  2409-2459. 


Heavy  Fire  Damage  This  Season  in 
Pacific  Coast  Forests 

MORE  forest  fires  occurred  on  the  Pacific  Coast 
during  the  season  of  1917  than  in  any  year  since 
1910,  according  to  reports  recently  given  out  by  the 
U.  S.  Forest  Service  offices  in  Portland  and  San  Fran- 
cisco. Outstanding  features  of  the  fire  season  of  1917, 
in  addition  to  the  large  numl  er  of  fires,  were  the  many 
fires  caused  by  lightning  and  the  heavy  pall  of  smoke, 
which  seriously  interfered  with  the  efficiency  of  the 
lookout  system  during  the  latter  part  of  the  season. 
Great  difficulty  was  experienced  in  getting  good  men 
for  fire-fighting  work. 

Approximately  1470  fires  vi^ere  handled  in  the  district 
administered  from  tho  Portland  office  by  forest  service 
officers  during  the  1917  season.  Of  these  480  were 
seriously  destructive.  In  Alaska  the  season  was  so  wet 
that  no  serious  fires  occurred.  In  Oregon  and  Washing- 
ton, on  the  other  hand,  the  late  and  wet  spring  was 
followed  by  a  period  of  dry  weather  which  extended  well 
Into  the  fall  and  made  conditions  favorable  for  the  start 
and  rapid  spread  of  fires.  The  cost  of  controlling  and 
suppressing  these  fires  in  the  district  with  headquarters 
at  Portland  was  approximately  $180,000,  or  $160,000 
more  than  was  spent  in  1916. 

Nearly  150,003  acres  were  burned  over,  which  in- 
cluded privately  owned  timberland  inside  the  national 
forests  of  the  district.  A  large  part  of  this  was  on 
old  burns.  A  number  of  incendiary  fires  were  believed 
to  be  of  I.  W.  W.  origin.  In  Oregon  and  Washington, 
at  the  peak  of  the  season,  tha  governor  placed  detach- 
ments of  troops  throughout  the  state,  with  orders  to 
shoot  anyone  caught  starting  a  forest  fire.  It  is  notable 
that  this  resulted  in  a  sudden  falling  off  in  the  number 
of  fires  reported.  Six  arrests  were  made  for  violation 
of  the  fire  laws,  and  to  date  four  convictions  have 
been  obtained.  A  severe  electrical  storm  in  the  middle 
of  July  started  more  than  50  fires  in  the  Crater,  Umpqua 
and  Cascade  Forests.  Most  of  these  were  promptly 
put  under  control,  but  because  of  the  inaccessibility  of 
the  districts  and  the  scarcity  of  firefighters  a  few  de- 
veloped into  large  fires. 

In  California  1500  forest  fires  occurred.  Of  these 
150  were  extensive  and  more  than  $100,000  was  spent 
in  extinguishing  them.  Between  15,000  an'^  18,000  acres 
of  timberland  were  burned  over,  as  well  as  a  large 
amount  of  private  property.  In  the  Santa  Barbara 
forest  in  June  a  total  of  48,000  acres  of  brush-covered 
watersheds,  chiefly  within  the  forest,  was  destroyed,  and 
.'  later  fire  in  this  same  region  burned  over  10,000 
ucres.  Fires  in  California  resulting  from  lightning 
were  more  than  ordinarily  numerous  this  season,  500 
being  reported.  As  in  past  seasons,  many  fires  resulted 
from  the  carelessness  of  settlers,  campers  and  travelers 
who  left  unextinguished  fires,  and  from  the  throwing 
of  matches  and  burning  tobacco  from  passing  auto- 
mobiles. 
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Make  $35,000  Traffic  Census  in  Chicago  Loop 

Maximum  Hourly  Record  1142  Vehicles  -Double-Deck  Street  Will  Separate 
Fast  and  Slow  Traffic — Automobiles  Are  Used  Mainly  for  Business 


TRAFFIC  counts  of  movements  into,  through  and 
out  of  the  central  business  district  of  Chicago 
were  made  in  1917  in  connection  with  proposed 
street  improvements  which  will  facilitate  traffic  to  a 
marked  degree.  Its  main  purpose  was  to  show  the  rela- 
tion of  the  traffic  across  Rush  St.  bridge  over  the  Chi- 
cago River  to  conditions  in  the  business  district,  and 
also  to  indicate  what  effect  the  widening  and  double- 
decking  of  Michigan  Ave.  at  the  river  will  have  upon 
traffic  conditions.  The  methods  and  results  of  this  cen- 
sus are  given  in  a  paper  read  before  the  Western  Society 
of  Engineers  by  George  C.  D.  Lenth,  assistant  chief 
engineer  of  sewers,  Board  of  Local  Improvements.  The 
following  information  is  an  abstract  of  this  paper. 

Most  important  of  the  improvements  noted  is  the 
widening  and  extension  of  Michigan  Ave.  at  the  Chicago 
River  for  a  connection  with  the  north  side  boulevard 
system.  The  width  of  roadway  at  present  is  75  ft.,  ex- 
cept that  from  Randolph  St.  to  the  river  there  is  a  "bot- 


tle-neck" with  roadway  only  38  ft.  wide,  and  a  street 
width  of  only  66  ft.  A  diagonal  connection  leads  to 
the  Rush  St.  bridge,  which  carries  a  dense  traffic  of 
automobiles  and  commercial  vehicles.  The  improvement 
provides  for  widening  this  narrow  stretch  to  127  ft. 
and  building  a  new  bridge. 

Both  the  street  and  bridge  will  be  of  double-deck  con- 
.struction,  with  the  upper  deck  reserved  for  automobiles 
and  the  lower  level  for  commercial  vehicles.  This  will 
avoid  the  present  serious  interference  and  delays  due 
to  cross  traffic  at  intersections  and  to  the  mixing  of  fast 
and  slow  traffic.  As  Michigan  Ave.  is  a  boulevard,  the 
only  commercial  traffic  permitted  is  that  serving  abut- 
ting property.  There  is,  however,  a  large  amount  of 
such  traffic  crossing  the  avenue,  and  Rush  St.  bridge 
now  carries  both  automobile  and  commercial  traffic  on 
the  same  roadways. 

Traffic  was  divided  into  two  classes  for  the  purpose 
of   this   census:      Self-propelled   vehicles   for   carrying 


Time 


7te8 
8-9 
9-10 
10-11 
U-IE 
12-1 
\-Z 
2-3 
3-4 
4-B 
5-6 
6-7 


Volume    of  Traffic   by   Hours 


DVec+ion    of   Trave*. 


Traffic 

Volume 
by  Hours 

9-10 

— 

10-11 

MBB 

186 

11-12 

^m 

llEE 

75 
192 

12-1 

z-z 

^ 

791 

3-4 

^^M 

114- 

4-5 

HHB 

5-5^        1 

SSP 


"5- 


GRAPHICAL 

REPRESENTATION 

BRINGS     Ol'T 

t'RITlCAL,    CC 

►NDIT 

IONS 

AUTOMOBILES 

ENTERING  AND 

DEPARTING 

FROM  THE  LOOP   VIA 

NORTH 

SIDE  BRIDGES 

OBSERVED  BY  HOURS, 

JUNE  27, 

916 

Rush  St. 

State  St. 

Dearborn  St. 

Clark  St. 

Wells  St. 

Total 

North 

and 

Time 

North 

.South 

North 

South 

Nortli 

Soutl 

1       Morth 

Soutli 

North 

.South 

South 

7  to  8 

120 

360 

11 

2 

*10 

14 

11 

19 

18 

580 

8-9 

232 

860 

9 

15 

*35 

60 

29 

no 

*60 

1,450 

9-10 

300 

560 

15 

115 

*30 

16 

30 

36 

81 

1,238 

tO-ll 

420 

620 

19 

13 

*30 

50 

25 

48 

58 

1,318 

11-12 

460 

32:> 

21 

19 

*40 

53 

46 

44 

64 

1,312 

12-1 

647 

249 

14 

9 

*45 

47 

26 

95 

*75 

1,242 

1-2 

468 

440 

29 

16 

36 

40 

55 

*50 

60 

60 

1,254 

2-3 

508 

606 

18 

16 

39 

48 

54 

59 

30 

1,413 

3-4 

630 

500 

41 

9 

29 

48 

40 

59 

22 

1,404 

4-5 

*700 

598 

74 

16 

47 

56 

46 

60 

60 

1,693 

5-6 

667 

500 

80 

22 

92 

56 

120 

69 

46 

1,676 

6-7 

517 
5,669 

254 
6,070 

35 
366 

- 

7 
259 

51 
484 

36 
524 

53 
535 

417 

51 
710 

26 
600 

1,054 

1 2  hrs. 

15,634 

*  Estimates. 

COMMERCIAL  TRAFFIC  COUNT  AT 

SOUTB 

WATER  STREET  AND 

MICHIGAN  AVENUE 

FROM  8 

A.M.   TO   5:30 

P.M., 

■JULY    19. 

916 

Time  of 

S.  E.  Cor. 

X 

W.  Cor. 

S. 

W.  Cor. 

N 

.  E.  Cor. 

Observation    N. 

E. 

\V. 

s. 

E. 

W. 

E. 

N.         S. 

\V. 

N. 

S.    Total  by  Hours 

8  to  9 

28 

16 

1 

24 

12 

90 

1            1 

120 

15 

315 

9-10 

21 

13 

1 

26 

18 

88 

1            5 

138 

16 

12 

346 

lo-n 

39 

20 

3 

36 

20 

83 

2 

113 

21 

351 

11-12 

22 

13 

1 

32 

19 

57 

2            5 

125 

15 

II 

309 

12-1 

13 

4 

1 

16 

6 

23 

1 

51 

II 

131 

1-2 

31 

14 

3 

37 

18 

89 

4           2 

85 

8 

307 

2-3 

32 

12 

20 

26 

14 

104 

2           4 

115 

28 

366 

3-4 

30 

14 

5 

35 

43 

lo; 

2           3 

149 

29 

14 

4:;o 

4-5 

20 

8 

1 

11 

26 

133 

5 

165 

30 

409 

5-5:30 

8 

0 

1 

11 

4 

1 

23 

4 

61 

13 

130 

North  8c  South  held  upthe 
East  &.Wes+ Traffic 

East  &  West  heldl 
upthe  North aSoull 

Time 

S  ELC  0  N  D  S 
10    20    30   50  60   70 

10    20   JO  40    EO  M 

8°? 

815 
346 

goo 

— 

~ 

— 

— 

„ 

^u 

_ 

^ 

=- 

- 

b=. 

" 

_' 



= 

— 

z_ 

— 

- 

= 

L 

= 

^ 

i 

zZ 

=- 

= 

= 

~ 

— 

_ 

Total  Interruptions 
East  TratFic  was  held 
North    "  "        " 

Time  lost  betw.  Signals 
Length  of  Observation 


63 

£9  Minutes 
20      " 
6      « 
55     " 


9  J  hours    244 


248 


192 


791 


25        1,122 


186 


75 


3,094 


passengers  only,  and  both  self- 
propelled  and  horse-drawn  ve- 
hicles used  to  carry  freight. 
Hount  was  made  at  six  points 
on  the  south  boundary  of  the 
business  district,  eight  points 
on  the  west  and  five  points  on 
the  north  boundary. 

A  six-day  count  was  made  in 
June  of  all  passenger  automo- 
biles entering  and  leaving  the 
business  district.  Each  ve- 
hicle entering  was  accounted 
for  by  noting  its  departure 
from  or  its  location  within 
the  district.  Each  day  the 
count  was  made  continuously 
from  7  a.m.  to  7  p.m.  At  the 
18  "gateways"  of  the  district 
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observers  noted  the  license  number  and  time  of  every 
car  that  passed.  Other  observers  assigned  to  certain 
blocks  or  sections  of  the  district  made  similar  note  at 
hourly  intervals  of  the  automobiles  standing  in  these 
sections. 

The  purpose  of  this  count  was  to  ascertain  the  volume 
of  traffic  at  all  the  bridges  and  entrance  to  the  business 
district,  its  distribution  over  the  district,  and  the  daily 
fluctuating  of  traffic.  The  average  number  of  vehicles 
counted  daily  was  49,590.  Of  these,  20,341  passed  the 
south-side  entrances,  15,634  passed  the  north-side  en- 
trances, and  13,615  passed  the  west-side  entrances.  The 
totals  for  one  day  are  given  in  Table  I.    Similar  count 

TABLE  I.     TRAFFIC  CENSUS  OF  AUTOMOBILES  ENTERING 

AND  LEAVING  THE  BUSINESS  DISTRICT  OF  CHICAGO. 

JUNE  27.    1917,  7  A.M.  TO  7  P.M. 

In  Out  Total  Per  Cent. 

South  Side:  of  Total 

Michigan  Ave 10,711  8,799  19,510  39  34 

Wabash  Ave 183  243  426  0  86 

state  St 67  51  118  0  24 

Clark  St 78  115  193  0  39 

Fifth  Ave 54  46  100  0  20 

Indiana  Ave 0  25  25  0  05 

Total  South  Side 11,093       9,279        20,372       41.08 

North  Side  (Bridges) : 

Rush  St 6,070  5,669  11,739  23  68 

State  St 259  366  625  125 

Dearborn  St 524  484  1,008  2  04 

ClarkSt 417  535  952  143 

WellsSt 600  710  1,310  2  65 

Total  North  Side 7,870        7,764        15,634       31.05 

West  Side  (Bridges) : 

Randolph  St   141  237  378  0  76 

Washington  St 2,893  2,392  5,285  10  66 

Madison  St 400  479  879  1  78 

Adams  St   289  373  662  134 

Jackson  St 2,803  3,360  6,163  12  43 

Van  Buren  St 36  52  88  0  17 

HarrisonSt 54  51  105  0  22 

Polk  St 29  25  55  0  11 

Total  West  Side 6,645        6,970        13,615       27  47 

Grand  total 25.608      24,013        49,621       99.60 

made  on  a  Sunday  in  July  showed  a  total  of  34,403  auto- 
mobiles. The  maximum  hourly  records  are  shown  in 
Table  II. 

That  the  automobile  is  distinctly  a  business  vehicle 
and  not  employed  merely  for  pleasure  is  shown  charly 
by  the  records.  Of  43,761  cars  with  Illinois  licenses 
included  in  this  count,  67.8  per  cent,  were  used  for  busi- 
ness purposes.  Rush  St.  bridge  carried  45  per  cent, 
of  the  above  total,  and  67.3  per  cent,  of  these  cars  were 
for  business  use.  Taking  the  records  on  all  the  auto- 
mobiles using  Rush  St.  bridge  and  Michigan  Ave.,  as 
well  as  all  the  other  gateways  of  the  business  district, 
it  is  shown  that  85  per  cent,  of  the  daily  use  of  the  auto- 
mobiles is  for  business  purposes. 

A  three-day  count  covered  all  automobiles  crossing 
Rush  St.  bridge,  and  the  arrival  and  departure  of  auto- 
mobiles at  105  of  the  principal  hotels,  theaters,  res- 
taurants and  office  buildings  in  the  business  district. 
Record  was  made  of  the  license  number,  the  number 
of  passengers  and  the  time.  The  purpose  of  this  count 
was  to  show  the  relative  use  of  the  Rush  St.  bridge 
and  its  importance  to  ovioiers  and  tenants  in  the  busi- 
ness district.  The  count  was  made  in  June,  and  covered 
I5  hours  each  day. 

On  one  day  the  number  of  automobiles  going  north 
over  the  bridge  was  7723,  or  an  average  of  515  per  hour, 
while  the  maximum  hourly  record  was  959  vehicles  be- 
tween 5  and  6  p.m.  Going  south,  there  were  7278  au- 
tomobiles, or  an  average  of  485  per  hour,  with  a  maxi- 
f 

i. 


mum  of  680  between  4  and  5  p.m.  Of  869  automobiles, 
with  1613  passengers,  which  stopped  at  one  hotel  on 
one  day,  196  automobiles,  (22Sc)  and  351  passengers 
(21%)  used  the  Rush  St.  bridge.    Similarly,  of  61  auto- 

TABLE  II.     MAXIMUM  HOURLY  RECORDS  OF  AUTOMOBILE 

TRAFFIC  AT  THE  BOUNDARIES  OF   THE  BUSINESS 

DISTRICT  OF  CHICAGO 

Number           Location  Time 

South  .Side In  1,142  Michigan  Ave.  4  to    5  p.Hu 

.South  Side Out  1,028  Michigan  Ave.  4  to     5  p.m. 

North  Side In  860  Rush  .St.  Bridge  8  to     9  a.m. 

.North  .Side Out  700  Rush  .St.  Bridge  4  to     5  p.m. 

West  Side In  440  Washington  .St.  lOtolla.m. 

West  Side Out  540  Ja::kson  .St.  5  to     6  p.m. 

mobiles,  carrying  83  passengers,  which  stopped  at  a 
large  office  building,  34  automobiles  (55%)  with  45 
passengers  (54%)  used  this  bridge. 

Separation  of  the  automobile  and  commercial  traffic 
on  Rush  St.  bridge  and  in  Michigan  Ave.  is  necessary 
in  the  solution  of  the  traffic  problem.  This  is  shown  by 
a  three-day  count  of  interruptions  to  automobile  traffic 
by  transverse  movements  on  intersecting  streets  and  by 
slow-moving  vehicles  traveling  in  the  same  direction  as 
the  automobiles.    The  purpose  of  this  was  to  ascertain 
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noted  the  license  numbers  attached  to  said  vehicits  and  that  the  said  count  of  vehicles  and  the 
•aid  license  numbers  of  the  said  vehicles  vrere  set  down  by  him  as  above  and  are  true  and  correct, 
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the  amount  of  commercial  traffic  across  and  along  Michi- 
gan Ave.  in  relation  to  automobile  traffic  on  Rush  St. 
bridge  and  Michigan  Ave.  The  count  of  cross  traffic 
included  all  commercial  vehicles,  self-propelled  and 
horse-drawn,  but  no  automobiles. 

Interruption  of  Traffic  Enormous 

In  9J  hours  on  one  day  1200  commercial  vehicles 
crossing  Michigan  Ave.  interrupted  the  progress  of  540 
automobiles  northbound  and  261  southbound.  At  the 
same  time  2079  commercial  vehicles  on  the  cross  streets 
were  interrupted  by  the  automobile  traffic.  The  inter- 
ruptions averaged  57  per  hour,  with  a  maximum  of  67 
between  1  and  2  p.m.  The  count  showed  also  1500  com- 
mercial vehicles  mixing  with  13,000  automobiles.  Traf- 
fic en  Michigan  Ave.  was  held  up  for  two  or  three  blocks 
whenever  the  cross  traffic  was  given  the  right  of  way 
half  a  minute.  In  going  from  Randolph  St.  to  Chicago 
Ave.,  25  per  cent,  of  the  time  was  spent  standing  .in 
Michigan  Ave.  on  account  of  the  cross  traffic  at  that 
point. 

Interruptions  to  automobile  traffic  on  Michigan  Ave. 
by  commercial  vehicles  crossing  it  to  serve  the  railway 
freight  houses  were  the  subject  of  a  two-day  count  in 
February.  Each  covered  the  period  between  7  a.m.  and 
6  p.m.  The  purpose  was  to  show  the  benefit  of  separat- 
ing the  commercial  and  automobile  traffic  as  contem- 
plated by  the  double-deck  improvement  of  Michigan 
Ave.  At  one  freight  house,  65  loaded  and  212  empty 
vehicles  arrived,  and  253  loaded  and  73  empty  vehicles 
departed.  The  loaded  vehicles  carried  only  package 
freight.  Coal  and  fruit  form  the  largest  proportion  of 
traffic  in  this  district. 

Organization  for  Traffic  Census 

Study  of  the  traffic  problem  in  relation  to  the  Michi- 
gan Ave.  improvement  was  assigned  to  a  committee 
of  four  members.  For  observers  there  were  chosen 
250  juniors  and  seniors  from  the  University  of 
Chicago,  all  of  whom  were  studying  economic  condi- 
tions. They  were  carefully  trained,  and  were  paid  $5 
per  12-hour  day.  Relief  squads  were  arranged  so  that 
the  work  of  keeping  count  could  proceed  continuously. 
The  count  was  recorded  in  field  books,  a  sample  page  of 
which  is  showm  in  one  of  the  drawings  that  are  repro- 
duced herewith. 

For  the  count  of  heavy  traffic  on  Michigan  Ave.  at 
l'2th  St.,  there  were  16  men,  8  on  duty  at  a  time.  By 
consent  of  the  South  Park  Commissioners,  two  automo- 
biles were  stationed  in  the  center  of  the  north-bound 
and  south-bound  roadways  respectively,  and  facing 
against  the  traffic.  Thus  all  automobiles  passing  this 
point  had  to  pass  on  one  or  the  other  side  of  the  sta- 
tionary cars.  In  each  car  were  four  men ;  one  called  the 
number  of  each  passing  car,  the  second  recorded  it,  and 
the  third  called  the  time.  The  fourth  man  acted  as  a 
relief.  The  volume  of  traffic  at  this  point  is  indicated 
by  the  maximum  record  of  1350  cars  in  one  direction  in 
one  hour. 

Six  or  eight  men  were  stationed  at  other  points,  and 
in  some  cases  only  two  men.  Frequently  there  were 
four  men,  taking  traffic  in  opposite  directions  so  as  to 
avoid  confusion.     The  observer  called  to  the  recorder 


the  license  number  of  the  car,  or  the  name  of  the  state 
for  foreign  cars.  He  also  called  the  time  at  intervals  of 
about  five  minutes,  depending  on  the  volume  of  traffic. 
For  counting  the  cars  standing  in  the  district,  each 
block  was  given  a  number  and  an  observer  made  hourly 
trips  over  each  block.  These  men  recorded  time  in- 
tervals and  the  license  numbers  of  the  automobiles 
within  the  block  during  each  interval. 

At  the  end  of  each  day's  work  the  observers  reported 
at  the  office  and  made  affidavit  as  to  the  correctness  of 
their  work.  The  books  were  then  turned  over  to  the 
clerical  staff  of  about  60  men.  The  information  in  the 
books  was  entered  on  ledger  cards,  5x8  in.,  one  for 
each  automobile  having  an  Illinois  license  number.  The 
name  and  address  of  the  owner  were  entered,  being 
obtained  from  the  monthly  lists  issued  by  the  Secretary 
of  State.  The  card  contained  the  time  and  place  of 
each  observation  on  that  particular  car,  the  locations 
when  standing  being  marked  in  red  and  those  when 
moving  in  black.  The  six-day  count  described  above 
included  43,761  Illinois  automobiles,  and  their  move- 
ments were  recorded  on  74,000  cards. 


Concrete  Casing  of  Wood  Piles 
Fails  in  Driving 

CASING  wood  piles  with  concrete  as  a  protection 
against  marine  borers  proved  unsuccessful  in  recent 
experiments  on  the  Illinois  Central  R.R.,  as  the  casing 
stripped  off  when  the  piles  were  driven.  The  test  piles 
had  a  drift  bolt  driven  in  each  end,  and  for  applying  the 
casing  they  were  placed  horizontally  in  a  rack,  being  sup- 
ported by  tlie  bolts.    Expanded  metal  was  then  wrapped 

around  the  pile  and  nailed 
in  place,  but  kept  about  i 
in.  clear  of  the  wood.  This 
Mrrapping  began  at  4  ft. 
from  the  butt  and  extended 
for  a  length  of  12  ft.  Ex- 
panded metal  of  l-in.  to  2i- 
in.  mesh  was  used  on  differ- 
ent piles.  After  wetting  the 
piles,  a  concrete  coating  was 
applied;  and  was  left  on  for 
an  hour,  when  it  was  wetted 
and  a  second  coat  applied. 
The  thickness  was  from  ^ 
in.  on  the  smaller  mesh  to 
1:1  in.  on  the  larger  mesh. 
The  piles  were  kept  cov- 
ered from  the  sun,  and 
were  wetted  every  two  or 
three  days  for  a  period  of 
three  weeks. 

In  driving  the  piles  with 
a  steam  hammer  the  fric- 
tion of  the  ground  held 
the  concrete  and  the  wood 
pile  was  driven  down 
through  its  casing,  tear- 
ing and  splitting  the  ex- 
WHAT  DRIVING  DID  TO     ponded  metal  and  the  con- 

A    CONCRETE-CASED  ^     ^       ,     „ 

WOOD  PILE  Crete  shell. 
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Capacity  of  Toronto  Refuse  Destructor 
Exceeds  Contract  Provision 

Top-Fed  180-Ton  Plant  Burns  400  Tons  a  Day,  Making  It  Possible  to  Change  to  Two-Shift  Operation     Has 
Charging  Containers  Operated  by  Hydraulic  Rams,  Clinker  Cars  and  Elevator,  and  Recording  Instruments 

By  I.  S.  OsBORN 

ConsultiriK    lOnKi'ieer.    (Jlevflantl.    Ohio. 


THE  completion  and  test  of  the  Don  Roadway  refuse 
destructor  at  Toronto,  Ont.,  marks  an  interesting 
point  in  the  carefully  proposed  refuse-disposal  program 
of  that  city.  The  destructor  is  of  the  Sterling  type,  with 
a  contract  capacity  of  180  tons  a  day  and  a  test  capacity 
of  400  tons.  Arrangements  for  charging  the  destructor 
and  for  removing  the  clinker,  as  well  as  for  recording 
the  temperature,  and  other  recording  devices  for  the 
plant,  are  unusually  complete. 

Toronto  has  numerous  deep  ravines  and  considerable 
low-water  frontage  on  Lake  Ontario  and  its  bays.  These 
areas  in  the  past  have  served  for  dumping  grounds,  thus 
reclaiming  these  lands  and  at  the  same  time  disposing 
of  the  refuse.  A  portion  of  the  refuse  was  burned  in 
two  old  crematories.  Several  years  ago  it  was  apparent 
that  the  available  dumps  for  garbage  and  refuse  would 
soon  be  filled  and  that  provision  must  be  made  for  ade- 
quate disposal  of  this  refuse.  A  report  on  the  condi- 
tions was  prepared  and  estimates  were  submitted  for 
several  methods  of  disposal.  A  by-law  was  passed  at  a 
general  election  appropriating  $1,000,000  for  the  work. 
The  project  then  lay  dormant  until  1914  when,  after  a 
thorough  survey,  plans  and  specifications  for  refuse  dis- 
posal were  prepared.  These  plans  called  for  the  sepa- 
rate collection  of  garbage,  rubbish  and  household  ashes. 
The  garbage  was  to  be  treated  in  a  reduction  plant  built 
and  operated  by  the  city;  the  rubbish  was  to  be  burned 


in  several  incinerators  located  with  special  reference  to 
economical  collection;  and  the  u.se  of  the  household  ashes 
for  filling  low  land  was  to  be  continued.  Householders 
objected  to  the  separation  of  kitchen  garbage  and  com- 
bustible rubbish  by  themselves.  The  council  therefore 
directed  the  street  cleaning  department  to  provide  for 
the  incineration  of  the  mixed  garbage  and  refuse. 

It  was  decided  to  build  three  modern  high-tempera- 
ture destructors  and  one  low-temperature  crematorj*. 
One  of  the  high-temperature  destructors  was  to  be  lo- 
cated in  the  eastern  part  of  the  city,  one  in  the  northern 
part  and  one  near  the  site  of  the  old  crematory  at  the 
cattle  market  in  the  western  part.  The  low-tempera- 
ture crematory  was  to  be  built  on  Centre  Island,  replac- 
ing the  old  furnace  there,  which  burned  the  refuse  and 
night  soil  from  the  summer  colony  on  the  islands  in 
Toronto  Harbor.  The  eastern  destructor  was  to  be  built 
first.  The  cattle  market  crematory  was  to  be  kept  in 
operation  until  it  was  replaced  by  a  modern  destructor. 
The  department  therefore  let  the  contract  for  the  crema- 
tory at  the  Island,  to  be  built  in  accordance  with  the 
plans  prepared  by  them.  The  description  of  this  crema- 
tory is  given  later.  The  old  crematory  at  the  cattle 
market  was  repaired  and  kept  in  operation.  Specifica- 
tions were  drawn  and  the  contract  let  Apr.  20,  1915,  for 
the  construction  of  the  first  destructor. 

During  the  preliminary  work  careful  analyses  were 


THE  TORONTO   REFUSE   DESTRUCTOR   IS   HOUSED    IN    A    BUlLni.XG    OF    GOOD    ARCHITECTURAL    APPEARANCE 

At  the  right   the  weigh   house  and   one   of   the   two   reinforced- concrete  bridges  are   shown.      Note   proximitv   of  large   hospital 

and    workhouse 
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made  of  the  character  of  the  refuse  to  be  handled,  and 
surveys  were  conducted  to  determine  the  tonnage  to  be 
burned  by  the  various  plants.  During  October,  1914, 
representative  samples  were  taken  from  numerous  col- 
lection wagons  from  all  sections  of  the  city.  (See 
table.) 

A  sample  containing  the  stated  amounts  of  the  va- 
rious constituents  showed  25.99%  of  combustible  mat- 
ter, 47.66  ^r  of  moisture  and  26.35%  of  ash  and  residue 
and  also  the  following  calorific  values  in  B.t.u.  per  lb.: 
Original  sample,  2572;  dry  sample,  4914;  combustible, 
9897. 

With  the  information  obtained  from  these  analyses 
the  specifications  were  drawn  requiring  the  destructor 
furnaces  to  burn,  without  the  use  of  additional  fuel, 
mixed  refuse  containing  not  over  940  lb.  of  water  per 


broad  east  and  west  highways  and  one  north  and  south 
highway.  The  building  was  located  in  the  valley  a  few 
feet  above  the  level  of  the  Don  River,  while  the  grade 
of  the  adjacent  streets  is  about  30  ft.  higher,  thus  giv- 
ing a  level  approach  for  the  collection  wagons  from  the 
street  to  the  upper  receiving  floor  of  the  building.  Par- 
ticular attention  was  given  to  designing  an  attractive 
building  and  to  improving  the  appearance  of  the  sur- 
roundings. 

The  guaranteed  capacity  of  the  plant  is  180  tons  of 
mixed  refuse  per  day  of  24  hr.  The  estimated  eventual 
tonnage  to  be  burned  was  120  tons.  The  plant  was 
therefore  laid  out  with  three  furnace  units,  one  of  which 
was  to  be  kept  in  reserve. 

The  operation  of  the  plant  is  as  follows:  The  collec- 
tion wagons  and  carts  drive  into  the  plant  from  Wilton 


DESTRUCTOR   CHARGING   FLOOR  HAS   AMPLE   ROOM   FOR  STORING  REFUSE  BACK  OF  CONTAINER-CHARGING  HOLES 
Roomy  wagon  floor  on  higher  level  at  right.    Roof  trusses  are  provided  with  gusset  plates  for  supporting  overhead  traveling  cranes 
with  grab  buckets,  but  at  present  hand  charging  of  containers  is  used.     The  containers  are  below  holes  in  charging  floor 


ton  and  not  less  than  460  lb.  of  combustible — that  is, 
47%  moisture,  23%  combustible,  and  30%  non-com- 
bustible. 

To  prevent  nuisance  from  the  plant  the  bidders  were 
required  to  make  the  following  guarantees:  (1)  That 
the  temperature  in  the  combustion  chamber  of  each  fur- 
nace would  not  fall  below  1250''  F.  for  more  than  three 
minutes  in  any  one  hour.  (2)  That  the  average  tem- 
perature would  be  at  least  1400°  F.  (3)  That  the  gases 
of  combustion  from  the  chimney  would  not  be  of  a  de- 
gree of  darkness  or  density  greater  than  chart  No.  1 
of  Ringleman's  smoke  scale.  (4)  That  the  residue  of 
the  furnaces  would  not  contain  more  than  1%  organic 
matter  exclusive  of  carbon.  (5)  That  no  dust  should 
be  emitted  from  the  chimney.  The  operation  of  the 
plant  in  accordance  with  the  above  guarantees  would  in- 
sure absolute  freedom  from  nuisance  of  smell  or  smoke 
in  the  neighborhood. 

A  site  was  selected  on  city  property  at  the  corner  of 
Wilton   Ave.   and  the   Don   Roadway,   adjacent  to   two 


Ave.,  stopping  to  be  weighed  on  a  platform  scale.  The 
beam  for  this  scale  is  located  in  a  weigh  house  of  brick 
with  a  Spanish  tile  roof,  which  also  serves  for  the  office 
of  the  superintendent  of  the  plant.  From  the  scale  the 
wagons  enter  the  tipping  floor  of  the  main  building  ovei 
a  reinforced-concrete  bridge  22^  ft.  wide  and  57  ft.  long, 
paved  with  creosoted  wood  block  and  provided  with 
heavy  concrete  wheel  guards  and  iron  hand  rails. 

The  large  area  of  the  tipping  floor  is  an  innovation  in 
municipal  refuse  plants.  There  is  a  clear  wagon  space 
150  X  35  ft.,  paved  with  wood  blocks.  The  ample  width 
permits  the  passage  of  wagons  from  the  entrance  to  the 
exit  when  other  wagons  are  backed  up  to  discharge 
their  loads.  As  many  as  15  carts  and  wagons  have  been 
seen  on  this  floor  at  once,  with  seven  discharging  their 
loads  simultaneously.  The  ample  turning  and  unloading 
space  for  the  wagons  prevents  loss  of  time  in  their  col- 
lection service,  and  also  prevents  a  long  unsightly  line 
of  wagons  standing  on  the  street  awaiting  their  turn  to 
enter  the  building.     The  exit  for  the  wagons  is  at  the 
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north  end  of  the  building,  over  a  bridge  135  ft  long, 
similar  to  the  entrance  bridge. 

The  wagons  discharge  by  tipping  onto  a  lower  storage 
and  feeding  floor  141  ft.  long,  and  20  ft.  wide  to  the 
charging  containers.  The  refuse  can  be  stored  the 
full  length  and  to  a  depth  of  9  ft.  at  the  rear,  giving  a 
capacity  of  about  585  cu.yd.  This  storage  capacity  is 
provided  eo  that  sufficient  material  can  be  stored  to 
operate  the  furnaces  at  full  capacity  for  24  hr.,  although 
the  wagons  come  to  the  plant  at  about  the  same  hours 
each  day.  This  large  storage  also  accommodates  the 
fluctuations  in  quantity  which  invariably  occur  on  the 
different  days  of  the  week. 

The  plant  was  laid  out  and  designed  with  the  inten- 
tion of  feeding  the  refuse  from  this  storage  bin  into  the 
furnaces  by  means  of  a  grab-bucket  operated  by  an  over- 
head electric  traveling  crane.  It  was  so  designed  that 
the  refuse  could  be  charged  into  the  furnaces  by  hand  at 
times  when  the  crane  was  not  in  operation.  This  pro- 
vision would  prevent  shutdown  of  the  plant  for  any 
minor  defect  of  the  crane  or  electric  service.  The  in- 
stallation of  this  crane  was  not  part  of  the  original  con- 
tract. The  city  decided  to  try  feeding  the  furnaces 
by  hand,  and  to  install  a  crane  at  a  later  date  if  con- 
sidered advisable. 

The  refuse  is  charged  into  the  furnaces  by  means  of 
charging  containers  or  hoppers  which  make  each  charge 

MECHANICAL  ANALYSIS   OF   21,034   LB.   OF  TORONTO   REFUSE 
COLLECTED  FROM  ALL  PARTS  OF  THE  CITY,  OCTOBER,    1914 

Weight  Volume  Pounds 

Classification  Lb.  Per  Cent.  Cu.Ft.  Per  Cent,  per  Cu. Ft. 

Glass  and  crockery 77125  3   52  22  30  190  28   2 

Meials 81.50  0.40  7  50  0  52  10  9 

Paper  and  cardboard....  4,653  00  22   12  682  40  47   58           6  8 

Tins 398  25  I   90  49  55  3  47           8  0 

Hags 420  75  2  01  42  53  2  98           99 

Bones 150  00  0.72  4.70  0  33  31   9 

Vegetable  matter 10,185  00  48  53  390  72  27.21  26  I 

Bread 15675  0  75  I  1    06  0  89  14   I 

Fish 240  50  1.15  6   10  0  41  39  4 

Wood,  boxes  and  baskets  235  50  1    12  40  60  2  89           5  8 

Linoleum 113  25  0  54  17.29  I    27           6  6 

Grass,  flowers  and  weeds.  187  75  0  89  25  91  1.80           7  2 

Shoes 92  50  0.44  6  66  0  48  139 

Sawdust  and  dirt 2,196  00  10  44  66  79  4  66  32  8 

Ashes   1,079  00  5    13  3120  2   18  34  6 

Excelsior,  straw 73  00  0  34  20.46  1    43           3  6 

Total 21,034  00  100  00    1,430  77        100  00 

of  a  definite  volume,  to  prevent  overloading  the  furnaces. 
Each  furnace  cell  is  charged  in  rotation  at  regular  in- 
tervals. These  containers  are  operated  by  low-pressure 
hydraulic  rams  which  are  controlled  either  by  the  fire- 
men on  the  stoking  floor  or  from  the  furnace  tops.  The 
openings  in  the  furnace  arches  are  closed  with  a  slow- 
moving  massive  firebrick-lined  cover,  which  seats,  gas 
tight,  on  a  heavj^  cast-iron  frame.  A  quick-acting  pair 
of  hinged  steel  doors  actuated  by  a  link  motion  holds  the 
refuse  in  the  containers,  dropping  the  charge  after  the 
big  door  has  opened.  These  steel  doors  close  quickly 
after  the  charge  has  dropped,  preventing  a  backlash 
from  the  furnaces  and  an  inrush  of  an  excessive  quan- 
tity of  cold  air. 

The  furnaces  consist  of  three  Sterling  destructor 
units  arranged  in  a  row.  Each  unit  has  four  cells  with 
drying  hearths  and  a  common  combustion  chamber.  Sta- 
tionary grates  with  proper  air  space  for  forced  draft 
are  used.  The  firsbrick  lining  around  the  grates  is  pro- 
tected from  damage  from  the  fire  tools,  or  from  the  ad- 
hesion of  clinker,  by  a  system  of  massive  hollow  air- 
cooled  castings  cooled  by  the  forced  draft  from  the 
ash  pits.  The  furnaces  are  cleaned  through  large  guillo- 
tine doors,  each  held,  with  a  gas-tight  fit,  against  the 


furnace  fronts  by  eccentric  clamps.  The  furnaces  are 
stayed  with  .steel  buckstays.  The  thrust  of  all  arches 
in  the  furnaces,  combustion  chambers  and  flues  is  re- 
sisted by  cast-iron  or  steel  skewbacks  which  in  turn 
transmit  their  thru.st  to  vertical  buckstays.  The 
guillotine  doors  are  each  provided  with  a  dwarf  stoking 
door  at  a  convenient  height,  so  that  the  operators  will 
work  in  a  natural  and  easy  position  while  stoking  and 
spreading  the  refu.se  on  the  fires. 

Forced  draft  is  provided  for  each  unit  by  a  steel-plate 
exhauster  fan  driven  by  a  direct-connected  electric  mo- 
tor. The  air  for  this  forced  draft  is  drawn  from  hoods 
built  over  each  furnace  front,  thus  exhausting  the  dust 
arising  during  the  cleaning  periods  and  also  cooling  the 
operating  space  in  front  of  the  furnaces.  The  air  is 
forced  from  the  fan  through  a  regenerator,  or  air 
heater,  built  up  of  ca.st-iron  tubes  packed  into  sectional 
cast-iron  tube  sheets.  A  bypass  flue  is  provided  so  that 
all  or  part  of  the  flue  gases  can  be  sent  through  the  re- 
generator to  preheat  the  forced  draft.  Suitable  means 
is  provided  for  regulating  the  amount  and  temperature 
of  the  flue  gases  to  be  diverted  through  the  regenerator. 
The  forced  draft  is  then  taken  through  a  duct  to  the  ash- 
pits. Each  ashpit  is  provided  with  a  damper  to  regulate 
the  amount  of  forced  draft  for  each  individual  cell. 

The  flues  from  the  furnaces  to  the  chimney  are  ele- 
vated on  structural  steel  supports  so  that  it  is  possible 
to  utilize  a  large  portion  of  the  area  of  the  lower  floor 
for  the  storage  of  motor  trucks,  wagons  and  other  de- 
partmental equipment.  The  flues  are  provided  with 
numerous  refractory-line  cleanout  doors.     Between  the 

TEST  RESULTS  OF  STERLING  REFUSE  DESTRUCTOR  AT 
TORONTO,  ONT..  JUNE,    1917 

June  26th  June  28th 

Outside  temperature,  F",  max 65  69 

Outsidr?  temperature,  F°,  min 56  55 

Barometer,  in 29  61  29  71 

Humidity,  % 95  56 

Rainfall,  in 0.4 

Furnace  units  tested,  Nos No.  1  and  No.  2  No.  2  and  No.  3 

Total  refuse  consumed,  tons 88  82  57.17 

Time,  hr.  and  min 8-0  4-55 

Number  charges  burned No.    I — 262  No.  2 — 228 

Number  charges  burned No.  2 — 256  No.  3 — 280 

Number  charges  burned,  total 518  508 

Weight  per  charge,  lb 343  225 

Moisture,  % 63  515 

Combustible,  % 20  6  28  35 

Residue,  % 16.4  20   15 

Moisture  per  ton  refuse,  lb 1,260  1.030 

Combustible  per  ton  refuse,  lb 412  0  567 

Clinker  and  ash  ton  refuse,  lb 317  0  403 

Dust  in  combustion  chamber  and  flues,  lb).  110 

Average  time  between  clinkering,  hr  and  min..             4-— 0  3^16 

Temperature  combustion  chambeJ,  F.  °,  max.   No.  I  —  2,275  No   2 — 2  325 

No.  2— 1,900*  No.  3— 2^275 

Temperature  combustion  chamber,  F°,  min   .    No.  1 — 875  No.  2 — 1  350t 

No.  2—925  No.  3— lUoO 

Temperage  combustion  chamber,  F°,av No".  I — 1,476  No.    2 — 1,920 

No.  2— 1,440  No.    3—1,950 

Air  pressure  in  ash  pits,  av.,  in      No.  1 — 0  81  No  2 — 0  87 

No.  2—0  52  No.  3—0  847 

Air  pressure  at  regenerator,  av.,  in No   I — 2  7  No   2 — 1    9 

No.  2— I   63  No.  3— 2  6 

Temperature  air  at  regenerator,  av.,  F° No.  1 — 221  No  2 — 303 

No.  2—226  No.  3— 300  4 

Temperature  air  at  regenerator,  max.,  F° No.  1  —  345 

No.  2—300 

Average  draft  in  flue  bypass,  in No.  I — 0  7  No  2 — 0  49 

No.  2— 0  6  No.  3— 0.5 

(  himney  tempers' ture,  F",  max 1,015  1,100 

Chimney  temperature,  F°,  min 725  950 

Cliininey  temperature,  F°  av 859  1,020 

Chimney  pull  a i-.,  in 1.5  )'  58 

lOlcctric  current  per  ton  refuse,  kw 2.82  2^72 

-iefuso  burned  per  hr.  per  furnace,  tons 5.55  5.83 

Refuse  burned  per  hr.  per  sq.ft.  grate  surface, 

,,'b   ■                                                                                    111  116.5 

Exceeding  guarantee,  % 1 22  133 

Labor  per  ton  refuse,  man-hr.,  operating  fur- 
naces only 0. 45  0. 428 

Total  labor  per  ton  refuse,  including  firemen, 
chargers,    clinkerman,   supervisor,    wagon- 

_  man,  and  weighmaster,  man-hr 1 .  67  I   59 

Tons  refuse  per  man-hr.,  furnaces  only 2  22  2  34 

Tons  refuse  per  man-hr.,  total 0  598  G  628 

Maximum  CO.^,  % 93 

*  June  26  hyrdoelectric  power  off  45  min.;  temperature  of  combustion  chamber 
dropped, 
t  June  28.  minimum  temperature  combustion  cliamber  at  time  of  starting. 


260 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  6 


main  flue  and  the  chimney,  a  large  gravity  dust  catcher 
is  installed  which  effectually  extracts  the  small  propor- 
tion of  dust  which  is  not  caught  in  the  combustion  cham- 
bers. The  flues  are  lined  throughout  with  9  in.  of  fire- 
brick backed  by  common  brick  and  faced  with  salt- 
glazed  brick.  The  furnace  and  the  combustion  chamber 
are  also  faced  with  salt-glazed  brick,  which  gives  a 
pleasing  finish  and  to  which  dust  does  not  readily  ad- 
here. A  large  counterbalanced  damper  is  placed  in  the 
flue  between  the  dust  catcher  and  the  chimney  to  pre- 
vent emission  of  dust  from  the  chimney  top  when  the 
dust  catcher  is  being  emptied. 

The  chimney  is  built  of  red  radial  brick  lined  to  the 
top  with  a  self-supporting  firebrick  lining.  It  is  175  ft. 
high  above  the  foundations  with  a  clear  internal  diam- 
eter at  the  top  of  90  in.  It  is  provided  with  a  lightning 
rod  and  an  external  ladder.  The  chimney  was  built  by 
the  Canadian  Custodis  Chimney  Company. 

The  clinker  and  ash,  when  drawTi  from  the  furnace 
cells,  drop  through  trap  doors  in  the  stoking  floor  into 
steel  cars  in  the  ash  run  on  the  floor  below.  The  cars 
have  side  dumping  steel  bodies  of  I2  cu.yd.  capacity. 
The  trucks  have  roller  bushed  wheels.  The  cars  are 
run  by  hand  on  an  industrial  track  which  slopes  down- 
ward to  an  automatic  elevator  which  raises  them  to  the 
level  of  the  top  of  the  clinker  bin,  in  a  wing  of  the 
main  destructor  building.  The  bin  has  a  capacity  of 
about  115  cu.yd.  It  is  built  of  steel,  lined  with  rein- 
forced concrete  which  has  tile  embedded  in   its  face. 


The  lining  prevents  damage  to  the  steel  bin  from  the 
heat  of  the  clinker  and  also  gives  a  smooth  surface  to 
the  inclined  bottom  of  the  V-shaped  bin  to  lower  the 
frictional  resistance  when  the  bin  is  being  emptied.  The 
clinker  bin  is  discharged  by  means  of  counterbalanced 
steel  chutes  similar  to  a  coal  pocket.  A  railroad  siding 
is  provided  below  this  bin  so  that  the  clinker  can  be  re- 
moved either  in  gondola  railroad  cars  or  by  wagons. 

Electric  pyrometers  installed  in  the  combustion  cham- 
ber of  each  furnace  unit  record  the  temperature  of  each 
combustion  chamber  once  a  minute  on  a  chart  installed 
in  the  foreman's  room.  A  CO^  recorder  analyzes  and 
records  the  percentage  of  CO,  in  the  flue  gases.  Ther- 
mometers indicate  the  chimney  temperature  and  the 
temperature  of  the  preheated  forced  draft.  Air  gages 
show  the  pressures  in  the  ashpits,  in  the  forced  draft 
ducts,  in  the  flues,  and  at  the  base  of  the  chimney. 

The  building  is  built  of  red  face  brick  with  courses 
of  black  header  brick.  The  trim  for  the  windows,  doors 
and  corners  is  white  cut  stone.  The  windows  have  ven- 
tilated steel  sash  glazed  with  opaque  wire  glass.  The 
roof  is  of  tar  and  gravel  on  concrete  supported  by  steel 
trusses.  The  building  steel  work  was  designed  with 
sufficient  strength  and  rigidity  to  carry  electric  cranes 
if  it  should  be  found  desirable  to  install  them.  A  venti- 
lating louver  is  provided  on  the  roof,  extending  the  whole 
length  of  the  building,  the  sides  of  which  are  fitted  with 
steel  shutters  operated  from  the  charging  floor.  On 
the  ground  floor  the  mess  room  for  the  operators  is  fur- 


THE  DESTRUCTOR  PLANT  CONSISTS  OF  THREE  UNITS  OP    POUR   CELLS    EACH 

Furnace  fronts,   showing  ventilating  hoods,   charging  control   levers,   salt-glazed  face  brick,   heavy  steel  buckstays,   stoking  doors 
at   convenient  level,   ash-and-clinker  doors,  and  trap   doors  in  front  of  the  latter  for  d^'opping  clinker  to  cars  on  track  beneath 
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nished  with  long  tables  and  benches  and  woven  wire 
ventilated  steel  lockers.  The  foremen  have  a  separate 
room  and  there  is  a  storeroom  for  housiniLr  sundry  sup- 
plies. All  of  the  floors  are  inclined  and  guttered  for 
quick  drainage  to  facilitate  cleaning  and  flushing.  Nu- 
merous hose  connections  are  conveniently  distributed 
throughout  the  building.  Standard  fire  hose  and  connec- 
tions are  provided  at  the  storage  bin.  The  entire  build- 
ing is  brilliantly  illuminated  by  clusters  of  electric  fila- 
ment lamps  provided  with  metal  reflectors. 

After  the  completion  of  construction  the  contractors 
were  required  to  dry  out  the  furnace  brickwork  thor- 
oughly, then  to  instruct  the  operators  in  firing  the 
furnaces.  After  this  a  30-day  test  was  run,  beginning 
Apr.  16  and  continuing  night  and  day  until  May  19, 
1917.  This  test  was  to  demonstrate  that  the  furnaces 
could  burn  the  specified  tonnage  of  ordinary  refuse 
without  nuisance.  During  this  period  the  moisture  in 
the  refuse  ran  as  high  as  57.8%.  The  residue  averaged 
21.4%.  The  heats  obtained  were  not  only  sufiiciently 
high  to  prevent  nuisance  from  smell,  but  it  was  even 
frequently  necessary  to  open  the  bypass  flues  and  ad- 
justing devices  to  prevent  the  furnace  temperature 
from  becoming  too  high.  The  tonnages  burned  ran  con- 
siderably above  the  guarantees,  the  rate  of  burning 
reaching  77  lb.  per  sq.ft.  of  grate  surface  per  hour. 

After  the  completion  of  this  30-day  service  test,  two 
special  tests  were  required,  burning  refuse  as  near  to 
the  specified  mixture  as  possible.  The  furnaces  were 
started  up  cold  and  brought  up  to  heat  by  burning 
refuse  without  using  any  kind  of  fuel.  The  furnaces 
burned  so  much  more  rapidly  than  the  guaranteed  rate 
of  burning  that  it  was  diflScult  to  accumulate  sufficient 
refuse  for  a  long  test.  The  results  of  these  tests  fully 
demonstrated  the  ability  of  the  furnaces  to  comply  with 
or  exceed  the  guarantees. 

The  30-day  service  test  and  the  two  special  tests 
showed  that  while  the  plant  was  guaranteed  to  burn 
180  tons  in  24  hours,  yet  it  actually  burned  at  the  rate 
of  over  400  tons  in  24  hours.  The  collection  system  was 
considerably  rearranged  so  that  many  more  wagons 
could  discharge  their  loads  at  the  incinerator.  After  the 
city  had  accepted  the  plant  and  relieved  the  contractors 
of  its  operation,  the  night  shift  was  laid  off  and  the 
three  furnaces  were  operated  in  the  day  time  only.  By 
rearranging  the  working  hours  to  prevent  lost  time 
while  waiting  for  refuse,  and  operating  continuously 
over  the  noon  hour,  it  has  been  possible  for  the  city  to 
bum  over  142  tons  in  nine  hours  on  three  furnaces, 
when  it  was  expected  to  burn  120  tons  in  24  hours  in 
two  furnaces. 

In  1915  a  contract  was  let  for  a  low-temperature 
crematory  to  be  built  on  Centre  Island  to  replace  the  old 
crematory  which  had  been  in  use  there  for  many  years. 
This  crematory  is  to  destroy  the  refuse  from  summer 
cottages  and  picnickers  at  the  Island.  It  is  also  de- 
signed to  burn  the  night  soil  collected,  as  there  is  no 
sewerage  system  on  these  islands.  The  capacity  of  the 
plant  is  20  tons  of  refuse  and  night  soil  in  24  hours. 
At  certain  periods  it  is  necessary  to  burn  coal  to  supply 
sufficient  heat  to  evaporate  the  night  soil.  The  building 
is  of  buff  brick,  with  Spanish  tile  roof.  The  chimney 
is  radial  brick,  50  ft.  high,  lined  to  the  top  with  fire- 
brick and  provided  with  lightning  rods.     The  refuse  is 


taken  to  the  plant  in  rectangular  can.s,  being  conveyed 
from  collection  wagons  to  the  plant  on  scows  towed  by 
a  ga.soline  tug.  The  cans  are  unloaded  from  the  scows 
on  to  a  car  which  runs  on  an  industrial  track,  on  the 
wharf. 

This  car  is  pushed  into  the  building  on  to  an  electric 
elevator.  The  car  and  cans  are  then  raised  to  the  level 
of  the  furnace  top,  and  the  cans  are  emptied  into  the 
charging  holes  of  the  furnace.  The  furnace  is  built 
with  secondary  firebrick  drying  arches  over  the  main 
cast-iron  burning  grates.  It  operates  under  natural 
draft.  The  department  has  also  built  at  the  rear  of  the 
crematory  a  stable  for  housing  the  collection  equipment 
at  the  island.  The  same  style  of  architecture  is  fol- 
lowed, giving  the  entire  plant  a  very  creditable  appear- 
ance. 

The  old  crematory  at  the  cattle  market  is  still  in  use, 
although  the  department  plans  to  replace  this  with  a 
modern  high-temperature  destructor.  This  crematory 
is  built  in  two  furnace  units,  housed  in  a  galvanized- 
iron  building.  It  has  done  excellent  service  for  many 
years,  and  during  certain  seasons  of  the  year,  when  the 
refuse  is  comparatively  dry,  gives  very  little  cause  for 
complaint  from  nuisance.  Its  situation  in  the  packing 
house  district  and  near  the  new  municipal  abattoir,  to- 
gether with  the  fact  that  the  neighborhood  has  been  ac- 
customed to  it  for  many  years,  makes  it  possible  to  con- 
tinue burning  a  large  tonnage  at  comparatively  low  tem- 
perature without  com.plaint. 

The  plant  was  built  under  the  direction  of  George 
B.  Wilson,  commissioner  of  street  cleaning,  with  the 
writer  as  consulting  engineer.  The  Canadian  Griscom- 
Russell  Co.,  Montreal,  P.  Q.,  built  the  furnaces.  The 
other  work  was  done  by  Toronto  contractors. 


Inverted  Transit  Attached  to  Tunnel  Roof 

Giving  of  line  and  grade  in  7-ft.  tunnels  constructed 
for  the  Edison  Illuminating  Co.  of  Boston  was  accom- 
plished by  means  of  transit  attached  to  the  roof  of  the 
tunnel  in  inverted  position.  Henry  B.  Pratt  describes 
the  method  in  the  November  'Journal  of  the  Boston 
Society  of  Civil  Engineers."  The  importance  of  keep- 
ing the  muck-cars  moving  while  the  survey  work  was 
going  on  led  to  the  unusual  procedure. 

The  transit  was  screwed  to  a  regular  metal  screw 
base,  fastened  to  a  wooden  block  about  8  in.  square 
built  into  the  roof  of  the  tunnel;  such  a  block  was  set 
about  every  200  ft.  along  the  tunnel.  With  the  transit 
attached  to  this  base,  the  clearance  between  the  top  of 
a  car  and  the  lowest  part  of  the  transit  was  about  a 
foot.  There  was  a  180^  vertical  arc  on  the  transit,  and 
the  telescope  bubble  tube  was  inverted  to  bring  the 
reading  side  up,  so  that  the  level  could  be  centered  when 
the  vertical  arc  was  in  normal  position. 

Setting  the  instrument  to  line  was  easily  done  on  the 
shifting  head.  In  leveling,  the  height  of  instrument  at 
a  given  station  when  once  determined  could  be  used  as 
the  basis  for  working  from  that  point  at  subsequent  set- 
ups. The  tunnel  being  straight,  no  angles  had  to  be 
read,  which,  Mr.  Pratt  says,  might  have  proved  a  both- 
ersome problem.  The  two  plates  of  the  transit  were 
clamped,  to  prevent  dirt  working  into  the  joint  between 
them,  and  the  joint  was  further  protected  by  an  appli- 
cation of  heavy  grease. 
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Ice  Forming  in  Clay  Soils  Will 
Lift  Surface  Weights 

But  Tests  Show  That  Freezing  in  Sandy  Soils  Will 

Cause  Crystals  That  Do  Not  Aflfect 

the  Surface 


By  Stephen  Taber 


ITiiiversity   of    South 


State    Geologist    and    Professor    of    (Jeologry. 
Carolina.  C^olunibia.  S.  C 

AN  INTERESTING  illustration  of  the  enormous 
force  that  may  be  developed  as  a  result  of  freezing 
is  given  by  H.  J.  Gilkey  in  his  article,  "Freezing 
Ground  Acts  Like  Hydraulic  Jack,"  in  Engineering 
Neivs-Record  of  Aug.  23,  1917,  p.  360.  Mr.  Gilkey 
states  that  in  a  Middle  West  city  16-ton  concrete  piers 
resting  on  "solid  blue  clay"  were  elevated  3  in.  during 
the  unusually  severe  winter  of  1916-17,  and  that  sub- 
sequently they  settled  back  to  their  original  elevation. 
He  explains  that  frost  could  not  have  penetrated  more 
than  from  6  in.  to  1  ft.  below  the  bottom  of  the  piers, 
and  that  the  expansion  due  to  freezing  of  this  depth  of 
water  would  be  insufficient  to  account  for  their  eleva- 
tion. This  fact  leads  him  to  attribute  the  lifting  of  the 
piers  to  hydraulic  pressure  resulting  from  the  progres- 
sive freezing  of  the  ground  from  the  surface  downward. 

The  theory  suggested  by  Mr.  Gilkey  seems  inadequate, 
however,  to  explain  all  of  the  facts.  The  piers  project 
several  inches  above  the  ground,  and  concrete  has  a 
higher  specific  gravity  than  soil;  therefore,  if  there 
were  any  hydraulic  pressure,  we  would  expect  the  frozen 
crust  of  the  earth  to  be  forced  up  rather  than  the  piers. 
Moreover,  if  the  clay  was  in  such  a  semifluid  condition 
as  to  transmit  pressure  in  the  manner  postulated,  there 
would  certainly  have  been  considerable  differential  set- 
tling of  the  piers. 

Similar  occurrences  are  by  no  means  uncommon  in 
cold  climates,  and  their  correct  explanation  is  of  some 
importance  to  engineers,  as  precautionary  measures  are 
apt  to  be  of  little  value  unless  the  cause  of  the  trouble 
is  thoroughly  understood.  During  the  past  few  years 
the  writer  has  been  conducting  a  series  of  experiments 
for  the  purpose  of  determining  the  conditions  under 
which  growing  crystals  may  exert  pressure  against 
other  solid  bodies,  and  some  of  the  results  obtained  have 
a  direct  bearing  on  this  as  well  as  on  several  other  engi- 
neering problems.  A  brief  summary  of  the  conclusions 
reached  as  a  result  of  the  experiments  was  given  in  a 
paper  on  "Pressure  Phenomena  Accompanying  the 
Growth  of  Crystals,'  printed  in  the  "Proceedings"  of 
the  National  Academy  of  Sciences,  Vol.  3,  pp.  297-302, 
April,  1917,  and  later  republished  in  "Scientific  Ameri- 
can Supplement"  for  June  30,  1917,  pp.  410-411. 

In  the  course  of  some  of  the  writer's  experiments,  car- 
ried out  on  cold  nights,  weights  placed  on  wet  clay  were 
lifted  through  the  gradual  formation  of  virtually  pure 
ice  between  the  weights  and  the  clay.  Weights  that 
were  similarly  placed  on  wet  sand  were  not  lifted,  or  at 
least  their  elevation  was  imperceptible,  and  no  pure  ice 
was  formed  under  the  weights,  although  the  water  oc- 
cupying the  interstices  between  the  sand  grains  was 
frozen. 

Water  in  extremely  small  capillary  spaces  remains  in 
a  liquid  state  at  temperatures  much  below  freezing. 
Most  of  the  interstices  in  clay  are  in  the  form  of  very 


small  capillary  spaces,  while  in  sand  they  are  much 
larger.  Therefore,  the  interstitial  water  freezes  much 
more  readily  in  sand  than  in  clay. 

In  the  experiments  referred  to  above,  the  weights 
cooled  off  rapidly,  thus  chilling  the  film  of  water  in  con- 
tact with  their  lower  surfaces  until  ice  began  to  form. 
Where  the  weights  rested  on  wet  sand,  freezing  gradu- 
ally continued  downward,  thus  firmly  cementing  the 
sand  grains  together.  (Cut  at  left.)  The  grains  of 
sand  were  slightly  separated  in  places  as  a  result  of  the 
freezing,  but  the  total  elevation  of  the  mass  was  so 
slight  as  to  be  imperceptible.  Where  the  weights  rested 
on  wet  clay,  however,  the  ice  forming  at  the  surface 
gradually  increased  in  thickness  because  of  the  freezing 
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ICE     FORMING     IN     SAND    ICE   FORMING    ON   THE  TOP 
WITH     NO     NOTICEABLE         OF  WET  CLAY  AND  RAIS- 
ELEVATION  OF  WEIGHT  ING    A    WEIGHT 

of  additional  water  that  slowly  reached  the  surface  of 
the  clay  through  the  small  capillary  openings.  (Cut  at 
right.)  Because  of  its  manner  of  growth  the  ice  had 
a  fibrous  texture,  and  as  additions  were  made  to  its 
lower  surface  the  ice  was  slowly  elevated,  together  with 
any  weights  resting  upon  it. 

The  ice  columns,  or  "needle  ice,"  formed  on  bare 
clayey  soils  are  familiar  to  most  people  living  in  regions 
where  the  nights  are  cold  enough  for  heavy  frosts. 
These  ice  columns,  which  commonly  support  sand  grains, 
pebbles  and  sometimes  larger  objects,  are  formed  in  the 
manner  explained  above;  and  all  of  the  facts  cited  by 
Mr.  Gilkey  indicate  that  the  elevation  of  the  concrete 
piers  was  probably  due  to  this  same  process.  If  the 
piers  had  rested  on  sand  instead  of  clay  it  is  improbable 
that  any  elevation  would  have  been  noticed,  no  matter 
how  thoroughly  saturated  with  water  the  ground  may 
have  been. 

The  elevation  of  the  weights  in  the  writer's  experi- 
ments is  not  to  be  explained  by  attributing  it  to  the  ex- 
pansion in  volume,  which  occurs  when  water  freezes  to 
form  ice,  for  the  distance  through  which  the  weights 
were  lifted  was  approximately  equal  to  the  total  thick- 
ness cf  the  ice.  The  lifting  of  the  weights  was  due  to 
the  growth  of  the  ice  crystals,  and  this  would  continue 
in  spite  of  the  pressure  as  long  as  water  was  avail- 
able for  growth  and  the  temperature  was  low  enough 
to  cause  freezing.  With  any  increase  in  pressure,  how- 
ever, a  lower  temperature  would  be  required  in  order 
that  freezing  should  continue,  for  the  melting  point  of 
ice  is  raised  by  increasing  the  pressure  or  in  any  way 
placing  the  ice  under  additional  strain. 

Similar  pressure  effects  were  obtained  in  other  ex- 
periments through  the  crystallization  of  several  differ- 
ent kinds  of  salts  from  supersaturated  solutions,  and  it 
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was  proved  that  growing  crystals  could  exert  pressure 
against  other  solids  even  when  the  crystals  were  of  a 
substance  that  separated  from  solution  with  a  net  de- 
crease in  volume.  These  facts  suggest  that  the  de- 
velopment of  cracks  in  portland  cement  after  it  has  set 
may  be  due  in  some  cases  to  the  growth  of  crystals. 
Klein  and  Phillips,  at  the  U.  S.  Bureau  of  Standards, 
have  shown  that  the  growth  of  calcium-hydroxide  crys- 
tals in  cement  may  continue  for  several  weeks. 

The  fact  that  growing  crystals  can  make  room  for 
themselves  by  exerting  pressure  on  the  surrounding  ma- 
terial is  of  the  utmost  importance  in  geology;  for  it 
furnishes  the  most  satisfactory  explanation  of  many 
phenomena  connected  with  the  metamorphism  of  rocks, 
the  disintegration  of  building  stones,  the  growth  of  con- 
cretions and  the  formation  of  ore  deposits. 


Template  Excavators  Have  Dug  100 
Miles  of  Ditches 

Irrigated  Lands  in  San  Luis  Valley,  Colorado,  Water- 
logged by  Over-Irrigation  and  Flow 
from  Artesian  Wells 

DRAINAGE  ditching  in  the  San  Luis  Valley,  Col- 
orado, is  required  to  relieve  the  land  of  excess 
water  due  to  careless  irrigation  and  the  flow  from 
numerous  artesian  wells.  The  valley  is  a  level  tract, 
about  55x110  mi.,  without  rivers  or  ravines  to  afford 
natural  drainage  for  the  water  that  comes  to  it  from 
higher  levels.  Beneath  the  gravelly  subsoil  there  is 
water  under  pressure.  Nearly  every  ranch  has  a  flowing 
well,  and  many  of  these  are  allowed  to  run  continuously, 
causing  an  additional  amount  of  surface  water.  Under 
these  conditions,  and  with  excessive  irrigation,  the  land 
has  become  waterlogged,  so  that  a  comprehensive  sys- 
tem of  drainage  is  needed  for  virtually  the  entire  area. 
Extensive  work  of  this  kind  is  being  done  by  the 
Charles  &  Gibson  Co.  of  Alamosa,  Colo.,  which  ovnis 
large  tracts  of  the  land  and  develops  them  for  settle- 
ment. One  of  the  accompanying  views  shows  a  bank- 
full  irrigation  ditch  with  flowing  wells  helping  to  satu- 
rate the  land.  The  other  view  shows  one  of  the  new 
drainage  ditches  for  the  reclamation  of  the  land.  The 
ditch  system  was  laid  out  by  Harry  L.  Morrison,  civil 
engineer,  Monte  Vista,  Colo.  Over  100  miles  of  ditches 
have  already  been  excavated. 
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THE   SAN  LUIS   VALLEY   IN  COLORADO   HAS   BECOME 
W^ATERLOGGED    BY    FLOWING    VV^BLLS    AND    EX- 
CESSIVE   IRRIGATION 


TEMPLATE    EXCAVATOi:     CL'T.S     DnAIXAGL     DITCHES     IN 
THE  SAN  LUIS  VALLEY,  COLORADO 

For  this  ditching  work  the  Gibson  Co.  uses  three 
Austin  excavators  of  the  template  tj'pe,  as  shown.  These 
machines  give  finished  cuts  with  the  desired  section  and 
side  slopes.  The  work  is  mainly  in  a  very  loose  and 
porous  sandy  soil,  which  is  liable  to  cave  or  slide.  It  is 
found  that  banks  cut  to  the  finished  slope  in  this  way 
will  stand  much  longer  than  where  the  ditches  are  exca- 
vated by  other  types  of  machines.  The  ditches  are  8  ft. 
wide  on  the  bottom,  with  slopes  of  1  on  Ij.  They  are 
mainly  6  to  8  ft.  deep;  but  the  machines  can  cut  to  a 
depth  of  11  ft.  The  excavated  material  is  deposited  in 
spoil  banks  on  both  sides  of  the  cut,  leaving  8-ft.  berms, 
so  that  in  the  future  a  machine  can  be  run  over  the 
ditch  for  the  purpose  of  cleaning  and  reshaping  it. 

On  much  of  this  job  the  machine  works  day  and 
night  (except  Sundays),  being  equipped  with  an  electric 
generating  plant  for  lighting.  There  are  five  men  in 
the  day  crew  and  four  in  the  night  crew  (engineman, 
fireman,  trackmen  and  water  hauler).  A  team  is  used 
to  shift  the  track  stringers  ahead,  these  being  so  placed 
that  at  the  end  of  the  day  shifi  there  is  a  suflScient 
length  of  track  for  the  run  of  the  night  shift.  The 
machine  can  excavate  800  to  1000  cu.yd.  per  10-hour 
shift.  It  straddles  the  ditch  as  shown,  and  is  carried 
by  trucks  riding  on  longitudinal  stringers.  Each 
stringer  consists  of  a  heavy  timber  bolted  between  a 
pair  of  steel  channels. 

The  excavator  carries  a  template  made  to  the  re- 
quired cross-section  of  the  ditch.  Hinged  to  the  ends 
of  this  are  extension  arms  secured  by  ties  from  the 
upper  part  of  the  machine.  The  inclination  of  these 
arms  can  be  adjusted  as  desired.  Upon  the  template 
and  its  extensions  travels  a  1-yd.  excavating  bucket. 
This  is  hauled  to  and  fro  across  the  ditch,  making  a 
cut  in  each  direction  and  dumping  its  contents  on  one 
or  both  sides  of  the  ditch.  The  template  is  fed  dovm- 
ward  as  the  cut  progresses,  until  the  bottom  is  at  the 
grade  line.  The  template  is  then  raised  and  the  ma- 
chine moves  ahead  a  distance  equal  to  the  width  uf  the 
bucket.    The  operation  is  then  repeated. 


Canada  Prohibits  Iron  Exports 

The  Canadian  government  has  decided  to  prohibit  the 
exportation  of  iron  and  steel  in  unfinished  or  semifin- 
ished form  suitable  for  use  in  manufactures,  including 
pig  iron,  steel  ingots,  billets  rods,  shapes,  angles  and 
plates,  except  under  license  from  the  Department  of 
Customs. 
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More  Comment  on  the  Behavior  of  Sea-Water  Concrete 

A  Discussion  of  the  Articles  on  Concrete  in  Sea  Water  by  R.  J.  Wig  and  L.  R.  Ferguson 
Which  Appeared  in  Recent  Issues  of  "Engineering  News-Record" 


BEGINNING  in  Engineenng  Netvs-Record  of  Sept. 
20,  1917,  and  continuing  thereafter  until  Oct.  25, 
there  were  five  articles  on  the  behavior  of  concrete  in 
sea  w^ater  by  Rudolph  J.  Wig  of  the  United  States  Bu- 
reau of  Standards  and  Lewis  R.  Ferguson  of  the  Port- 
land Cement  Association.  The  authors'  conclusions 
were  the  result  of  a  two-year  inspection  and  study,  un- 
der Government  auspices,  of  the  concrete  structures  in 
the  oceans  surrounding  the  United  States,  by  far  the 
most  extended  investigation  of  this  use  of  concrete  that 
has  ever  been  made.  The  papers  provoked  some  dis- 
cussion, the  publication  of  which  has  been  held  up  for 
the  authors'  comment,  which  was  delayed  by  their  ab- 
sence from  home  on  a  special  Government  detail.  There 
are  now  printed  herewith  three  discussions  with  the 
authors'  closure. 


Sea- Water  Concrete  Not  Hopeless 

By  J.  L.  Weller 

Consulting  Engineer.   St.   Catharines.   Ont. 

It  seems  to  the  writer  that  the  general  impression  apt 
to  be  taken  from  Messrs.  Wig  and  Ferguson's  articles  on 
"Concrete  in  Sea  Water"  is  too  pessimistic.  The  large 
number  of  failures  and  partial  failures  examined  by  the 
authors  shows  "the  common  engineering  practice  to  be 
incorrect"  as  they  say,  but  I  fail  to  see  in  the  articles 
any  real  proof  of  "the  need  for  radical  modification  in 
the  design  of  reinforced-concrete  structures"  or  that 
"reinforced  concrete  will,  in  practically  any  climate,  be- 
gin in  a  short  time  to  fail  above  sea  water,"  or  that 
"steel  embedded  to  a  depth  of  one  or  two  inches  is  not 
properly  protected  against  corrosion." 

As  a  matter  of  fact  the  articles  almost  prove  the  exact 
opposite  of  such  statements.  For  instance  it  is  stated 
"A  number  of  reinforced  structures  were  found  which 
were  not  cracked  or  deteriorated — one  was  ten  years 
old."  Also  "one  corner  of  a  beam  or  pile  may  be 
cracked  while  the  others  show  no  sign  of  fracture," 
and  "some  structures  show  only  slight  signs  of  deteri- 
oration after  six  or  seven  years  of  exposure,  while 
others  are  practically  failures  within  four  years." 

It  seems  to  me  if  even  one  steel  rod  embedded 
at  a  depth  of  less  than  "one  or  two  inches"  in  any  of 
the  structures  examined  has  remained  intact  for  several 
years  it  is  very  clear  proof  that  reinforced  concrete  can 
be  made  a  decided  success  without  any  radical  modifica- 
tion in  the  design.  It  is  only  necessary  to  ascertain  the 
secret  of  how  this  one  rod  has  been  able  to  defy  the 
penetrating  activities  of  chlorine,  and  arrange  matters 
in  future  in  such  a  manner  that  all  rods  used  will  have 
the  benefit  of  the  same  protection. 

The  authors  in  commenting  on  one  corner  of  a  beam 
or  pile  being  cracked  while  the  others  show  no  sign  of 
fracture  say  "This  is  due  to  the  fact  that  some  of  the 
rods  are  embedded  a  little  deeper,  the  concrete  is  some- 
what denser  or  the  exposure  is  not  so  severe."  It  would 
be  interesting  to  know  how  this  statement  was  verified 
or  if  it  is  merely  a  studied  out  conclusion.    It  seems  to 


me  quite  certain  that  in  many  cases  there  must  be  an- 
other  reason. 

Regarding  the  effect  of  sea  water  on  unreinforced 
concrete  it  apparently  is  little,  if  any,  different  from 
the  effect  of  plain  fresh  water  in  this  vicinity,  as  one 
could  easily  obtain  here  photographs  of  cases  similar 
to  thos3  illustrated.  We  have,  however,  other  examples 
of  work  which  do  not  show  the  deterioration  and  conse- 
quently are  satisfied  that  such  deterioration  is  not  a 
necessary  part  of  concrete  work. 

The  authors  should  let  us  know  whether,  in  their  in- 
spection, they  came  across  any  abraded  or  broken  con- 
crete which  had  not  been  affected  by  sea  water,  and 
engineers  along  the  coast  should  examine  the  concrete 
structures  in  their  vicinity  and  let  the  profession  know, 
through  Engineering  News-Record,  if  there  are  any  au- 
thentic cases  of  abraded  or  broken  surfaces  which  have 
not  been  injuriously  affected,  with  as  full  particulars  of 
the  construction  as  it  is  possible  to  obtain.  Engineers 
along  the  coast  should  also  cut  into  and  examine  care- 
fully any  reinforced  structure  which  has  stood  unim- 
paired for  several  years  and  endeavor  to  obtain  the 
secret  above  mentioned. 

It  is  hoped  that  judgment  will  be  reserved  until  fur- 
ther information  is  available  on  this  extremely  im- 
portant subject,  as  it  will  be  very  unfortunate  if  general 
advancement  in  the  use  of  reinforced  concrete  should  be 
retarded  on  circumstantial  evidence  which  may,  a  little 
later,  be  found  to  have  been  misleading. 


Old  Treatises  Emphasized  Same  Points 

By  Nathan  C.  Johnson 

Consulting  Engineer,  New  York  City 

With  great  interest  the  writer  has  followed  the  series 
of  articles  on  "Concrete  in  Sea  Water"  by  Messrs.  Wig 
and  Ferguson.  The  subject  is  of  such  present  im- 
portance and  of  so  much  greater  consequence  in  the 
immediate  future  that  solving  the  riddle  of  permanence 
is  an  achievement  to  hope  for. 

In  the  light  of  these  most  modem  studies  it  is  inter- 
esting to  note  their  agreement  with  or  divergence  from 
like  studies  of  70  years  ago.  On  the  writer's  bookshelves 
and  doubtless  in  many  other  private  libraries  as  well 
there  has  been  a  copy  of  Gillmore's  classic,  studied  so 
long  ago  as  to  be  forgotten.  Urged  by  some  faint 
memory,  it  has  now  been  read  again ;  and  the  following 
extracts  taken  from  it  will,  it  is  believed,  prove  of 
interest.     All  italics  are  the  writer's  ovvm. 

The  similarity  between  destruction  of  concretes  in 
sea  water  and  in  fresh  water  is  noted  by  Gillmore  in 
the  following  quotation  from  the  "Memoir"  of  Chatoney 
and  Rivot,  published  in  1855: 

The  authors  have  had  in  view,  in  their  memoir,  only 
those  mortars  exposed  to  the  action  of  sea  water,  but  they 
entertain  the  opinion  that  most  of  these  observations  are 
applicable  to  mortars  inmiersed  in  fresh  water. 

The  relation  of  porosity  to  such  disintegrations  is 
then  commented  on  by  Gillmore  as  follows : 
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When  a  solid  body,  of  any  degree  of  porosity,  is  immersed 
in  water  or  any  other  fluid,  it  rapidly  absorbs  a  certain 
quantity  of  the  latter,  until  the  point  of  complete  satura- 
tion is  reached;  and  if,  in  addition,  the  fluid  possesses  react- 
ing powers,  certain  chemical  changes  will  ensue  within  the 
pores  of  the  solid  body. 

No  less  at  the  present  time  recognition  of  the  im- 
portance of  porosity  in  its  relation  to  disintegration 
becomes  necessary  when  the  process  of  sulphating, 
even  over  lengthened  time,  is  considered  chemically. 
Average  analyses  of  150  samples  by  Forchammer  and 
of  77  samples  by  Dittmar  show  the  following  composi- 
tion of  sea  water: 

I'<r  1000 
Salts  I'artH  Water 

Sodium  Chloride  — NaCl 27   213 

Macnrsiuni  Chloride   — MgClj 3  807 

MaKnesiuni  Sulphate  — MjiSO^ I    658 

Calcium  Sulphate         — CaSO^ I    260 

Potassium  Sulphate     — K^SO^ 0  863 

Calcium  Carbonate      — CaCO, 0    123 

Magnesium  Bromide   — MgBrj 0  076 

35  000 

From  this  tabulation  it  is  seen  that  for  each  liter  of 
sea  water  there  are  present  as  a  maximum  2.521  grams 
of  sulphate  salts  having  bases  replacable  by  the  calcium 
from  concrete,  always  provided  that  contact  of  such  cal- 
cium with  this  dilute  sulphate  solution  is  assured. 

Solving  an  equation  for  replacement  as  sulphate  of 
even  so  much  as  50  per  cent,  of  the  lime  content  of  the 
500-odd  pounds  of  cement  in  a  cubic  yard  of  1:2:4  con- 
crete, progressive  admission  into  the  concrete  of  sea 
water  in  great  quantities  becomes  a  necessary  corollary 
of  any  explanation  of  disintegration  by  sulphating ;  and 
this  argues  a  degree  of  porosity  for  the  concrete  which, 
by  admission  of  water  alone,  would  of  itself  account  for 
much  of  the  trouble  by  removal  of  the  always  soluble 
lime  hydrate,  whether  or  not  "the  fluid  possesses  react- 
ing powers." 

And  in  the  same  connection,  Gilmore  quotes  from  M. 
Noel  (Annales  des  Fonts  et  Chaussees,  1853)  with  regard 
to  the  superior  endurance  of  a  dock  at  Genoa,  Italy,  as 
follows : 

If  the  work  is  examined  more  in  detail,  it  is  found  that 
the  concrete  which  constitutes  the  bottom  of  the  apron  and 
the  exterior  surface  of  the  side  walls  has  acquired  a  very 
great  hardness  in  consequence  of  its  composition  (puzzolana 
of  Rome,  ordinary  lime  and  calcareous  gravel)  and  that  it 
is  free  frotn  all  porosity,  in  consequence  of  the  care  which 
the  skillful  director  of  these  works  took  to  clear  his  beton 
by  constantly  pumping  up  the  washings  (laitance)  during 
the  operation. 

In  the  latter  part  of  this  quotation  the  writer  recog- 
nizes anticipating  of  his  own  suggestion  (Engineering 
Record,  Dec.  30,  1916)  for  removing  laitance  during  the 
placing  of  concrete.  He  now  regrets,  the  better  to  have 
met  certain  critics,  that  he  did  not  then  know  the  long 
standing  prestige  of  this  procedure. 

Concerning  the  destruction  of  water-immersed  con- 
cretes, Gillmore  quotes  further  from  the  "Memoir"  of 
Chatoney  and  Rivot  (1855)  : 

Artificial  .  .  .  puzzolanas  have  not  yet  been  suc- 
cessful in  the  ocean  and  their  employment  will  always  be 
attended  with  difficulty  principally  on  account  of  the  irregu- 
larity of  the  mortars  into  which  they  are  introduced. 

And  from  his  own  experience: 

The  disintegration  of  mortars  coincides  with  the  increase 
in  the  quantity  of  the  sulphate  of  lime  and  must  be  at- 
tributed to  that  salt,  produced  by  the  action  upon  the  lime, 
of  the  sulphate  of  magnesia  of  the  sea  water.  It  was  pro- 
duced in  variable  proportions  in  all  the  gangs  experimented 
upon  but  destroys  them  only  in  the  cases  when  it  is  pro- 
duced in  sufficient  quantities. 


In  other  words,  v;hat  quality  of  substance  that  has 
been  denominated  concrete  composes  a  structure?  Lack 
of  uniformity  is  no  less  true  today  than  in  1850  or 
earlier. 

Quality,  measured  not  only  by  the  composition  of  a 
cement  but  more  by  freedom  from  porosity  and  water 
penetration,  is  often  emphasized  by  Gillmore.  The 
prevalence  of  porosity  whereby  "Alterations  are  grad- 
ually produced  by  the  dissolving  action  of  the  gas  and 
the  salts  which  the  water  contains,  modified  by  the  tem- 
perature and  the  action  of  tides"  are,  he  notes,  some- 
what retarded,  "by  the  exudations  of  small  marine  ani- 
mals, such  as  barnacles,  forming  a  protecting  coating 
about  the  concrete,"  and  this  retardation  he  seeks  to 
secure  by  natural  stone  facings  and  wooden  casings 
about  the  concrete  at  flow  levels. 

Disintegration  in  sea  water  concretes,  he  notes 

was  not  observed  until  after  the  time  when  a  too  absolute 
confidence  in  hydraulic  materials  led  to  the  execution  of 
concrete  masonry  in  immediate  contact  with  water,  without 
any  revertment  of  cut  stone  or  carpentry  and  without  any 
of  the  protections  which  the  ancient  (Roman)  works 
received. 

Summing   up    his   own    and   the    conclusions    of   his 

predecessors,  Gillmore  says: 

From  the  foregoing  it  would  appear  that  sea  water  will 
destroy  the  gangs  of  all  mortars  derived  from  the  sources 
indicated,  if  it  be  alloived  to  penertate  the  immersed  masses; 
but  as  some  moi'tars  do  practically  withstand  continuous 
immersion  in  sea  water,  it  follows  that  the  latter  meets  c  . 
the  surface  something  to  impede  or  prevent  its  penetra 
tions.     These  impediments  are: 

1st  and  principally,  a  coating  of  carbonate  of  lime;  t": 
carbonic  acid  being  supplied  from  the  atmosphere  befoi\ 
immersion  and  subsequently  from  the  water; 

2nd  in  certain  cases,  particularly  with  gangs  derived 
from  magnesian  limestones,  the  formation  of  carbonate  of 
magnesia. 

3rd  an  incrustation  of  shells  and  submarine  vegetation. 

Gillmore,  of  course,  dealt  with  hydraulic  limes  and 
natural  cements,  with  little  or  none  of  the  modern 
Portlands.  Basically,  however,  his  words  read  on  con- 
ditions as  we  find  them  in  concretes  today;  and  his 
emphasis  on  non-porous  concretes  and  the  variability  of 
result  commonly  produced  is  food  for  thought  and 
reflection. 

And  in  no  disparaging  sense  as  regards  this  excellent 
series,  I  quote  an  old  fireplace  legend: 

"And  out  of  olde  bookes,  in  goode  faithe.  cometh  all 
this  new  knowledge  that  men  le:ime." 


Porosity  the  Vital  Point  to  Consider 

By  a.  H.  Rhett 

Toch  Brotners,  New  York  City 

In  the  articles  by  Messrs.  Wig  and  Ferguson  on  the 
disintegration  of  concrete  subject  to  the  action  of  sea 
water  the  explanation  advanced  as  to  the  protective 
value  of  the  lime  carbonate  skin  is  particularly  inter- 
esting. 

The  last  paragraph  of  the  article  in  the  Oct.  4  issue 
states,  however,  "to  sum  up  the  subject  in  a  few  words, 
ti-ell  made  concrete  properly  placed,  if  not  subject  to 
mechanical  abrasion,  is  permanent  in  sea  water."  This 
immediately  suggests  questions.  Suppose  the  concrete 
is  not  "well  made"  and  not  "properly  mixed."  Is  not 
the  deterioration  worse  in  a  concrete  that  is  not  "well 
made"  and  "properly  placed"  and  if  so  why  not?  Is 
there  not  also  a  lime  carbonate  skin  on  concrete  not 
"well  made"  and  not  "well  placed"  ? 
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The  report  on  "Tests  of  Concrete  Specimens  in  Sea 
Water  at  Boston  Navy  Yard"  presented  by  R.  E. 
Bakenhus  at  the  meeting  of  the  American  Society  of 
Civil  Engineers  on  Jan.  3,  1917,  at  New  York,  shows,  as 
far  as  these  tests  were  concerned : 

(1)  That  rich  mixes  were"  superior  to  lean.  (2)  That 
wet  mixes  were  superior  to  dry.  (3)  That  extra  care 
in  mixing  produced  decidedly  beneficial  results.  (4) 
That  hydrated  lime  was  of  no  benefit,  but  rather  a  detri- 
ment. (5)  That  the  addition  of  Sylvester  wash  was 
harmful.  (6)  That  the  addition  of  clay  to  the  cement 
had  a  slightly  beneficial  result. 

Are  we  to  interpret  these  results  to  mean,  in  accord- 
ance with  this  article,  that  when  the  concrete  is  rich, 
when  it  is  wet,  when  it  is  thoroughly  mixed,  when  it 
has  clay  added  to  it,  it  has  a  heavy  skin ;  while  when  it 
is  dry,  when  it  has  lime  added  to  it,  when  it  is 
treated  with  the  Sylvester  wash  it  has  no  skin,  or  are 
we  to  assume  that  the  rich,  wet  clayey  mixes  were  not 
subject  to  mechanical  erosion,  while  the  lean,  dry  and 
lime  mixes  were,  though  they  occupied  adjacent  posi- 
tions in  close  proximity? 

While  there  can  be  no  doubt  from  the  facts  advanced 
that  this  skin  performs  an  important  function  in  the 
preservation  of  the  concrete,  it  can  be  legitimately  ques- 
tioned from  the  facts  at  hand  that  it  is  the  ultimate 
and  total  factor  to  be  considered,  as  might  be  inferred 
from  the  article. 

Technologic  paper  No.  12  of  the  Bureau  of  Standards 
on  the  "Action  of  Alkali  and  Sea  Water  on  Cements" 
states  that  "hydraulic  cement  is  readily  decomposed  if 
intimately  exposed  to  the  chemical  action  of  various  sul- 
phate and  chloride  solutions"  and  that  the  lime  in  the 
cement  is  the  element  attacked  as  stated  in  the  present 
paper.  It  also  states  that  "portland  cement  mortar  or 
concrete,  if  porous,  can  be  disintegrated  by  the  mechan- 
ical forces  exerted  by  the  crystallization  of  almost  any 
salt  in  its  pores  if  sufficient  amount  is  permitted  to 
accumulate  and  a  rapid  formation  of  crystals  is  brought 
about  by  drying." 

It  is  universally  agreed  that  disintegration  occurs 
principally  between  the  high  and  low  water  marks  and 
if  the  face  of  a  concrete  so  exposed  is  porous  the  above 
stated  requirements  for  disintegration  would  be  likely 
to  subsist. 

Recession  of  the  tide  would  bring  about  the  evapora- 
tion of  the  water  caught  in  the  pores  during  the  high 
tide  period  and  cause  the  deposit  of  sulphate  and  chlo- 
ride salts  and  this  action  being  indefinitely  repeated, 
would  eventually  result  in  a  saturated  solution  being 
retained  in  the  pores.  This  would  not  only  result  in 
more  intense  chemical  action  but  would  fulfill  the  con- 
dition quoted  above  that  "portland  cement  mortar  or 
concrete  if  porous  can  be  disintegrated,  etc." 

In  fact  it  might  even  be  inferred  that  sea  water  in 
its  normal  condition  is  not  sufficienly  strong  to  start  the 
chemical  reaction  and  the  concentration  due  to  the  alter- 
nate deposit,  and  evaporation  in  the  pores  is  necessary  to 
bring  it  about.  That  porosity  is  a  very  important  if 
not  the  prime  factor  would  certainly  seem  to  be  con- 
firmed by  the  Boston  Navy  Yard  tests  and  in  regard 
to  these  Messrs.  Wig  and  Ferguson  have  themselves 
stated  that  six  of  the  twenty-four  showed  practically 
no  deterioration,  those  being  of  a  wet  1:1:2  mix,  and 


consequently  more  or  less  non-porous,  while  those  that 
did  show  the  worst  disintegration  were  the  lean  dry  and 
of  necessity  porous  mixes.  It  is  impossible  to  think 
that  those  that  showed  no  deterioration  were  not  sub- 
ject to  the  same  mechanical  erosion  as  their  defective 
neighbors. 

It  seems  possible  also  that  the  roughening  of  the  sur- 
face from  mechanical  erosion  and  the  consequent  oppor- 
tunity presented  for  deposit  and  concentration  is  more 
responsible  for  disintegration  than  the  removal  of  the 
carbonated  skin  and  the  fact  that  there  is  no  renewal  of 
this  skin  would  substantiate  this  view.  It  is  also  noted 
that  disintegration  is  particularly  conspicuous  along  the 
seams,  and  while  the  explanation  oflfered  as  to  the  in- 
creased erosion  along  these  lines  due  to  softness  is 
rational,  it  cannot  be  ignored  that  these  lines  are  lines 
of  porosity  also. 

It  is  to  be  noted,  too,  that  in  "properly  placed"  con- 
crete the  tamping  tends  to  drive  the  mortar  against  the 
form  boards  and  this  mortar  is  richer  and  consequently 
probably  more  non-porous  than  the  general  mass  be- 
hind it. 

What  has  been  said  above  applies  particularly  to  the 
article  appearing  in  Engineering  News-Record  of  Oct. 
4,  p.  641,  and  its  unqualified  text,  that  "chemical  disin- 
tegration cannot  take  place  unless  the  original  surface 
of  the  concrete  as  molded  is  first  abraded  or  eroded  by 
mechanical  means." 

When  however,  we  turn  to  the  article  in  the  Oct.  25 
issue  we  find  a  somewhat  different  theme.  The  article 
opens  with  "The  character  of  the  workmanship  has  an 
important  b.3aring  on  the  ability  of  concrete  to  resist  the 
action  of  sea  water.  Only  contractors  of  experience  em- 
ploying competent  men  should  be  intrusted,  etc."  We 
are  tempted  to  ask  what  is  the  connecting  link  between 
the  lime  carbonate  skin  and  "character  of  workmanship," 
"contractors  of  experience"  and  "competent  men." 

We  next  find  instanced  "a  very  large  project  which 
included  several  thousand  pier  structures,"  and  find 
that  when  the  work  "was  done  in  accordance  with  usual 
methods,  more  than  50%  of  the  footings  were  found 
to  be  seriously  defective,"  while  when  a  "marked  im- 
provement in  the  character  of  the  workmanship  was 
insisted  upon,"  "the  result  was  that  only  about  1%  of 
these  piers  had  any  defects."  When  "even  more  atten- 
tion to  details"  was  insisted  upon,  "the  last  several 
hundred  piers  have  shown  practically  no  defects  what- 
ever." 

In  other  words,  with  a  given  mix  and  similar  condi- 
tions of  erosion  we  find  the  durability  proportional  to 
the  workmanship.  Referring  back  to  the  article  of 
Oct.  4  we  find  the  statement  that  "When  green  concrete 
is  placed  in  the  forms,  the  lime  of  the  cement  at  or 
near  the  surface  is  in  a  form  to  combine  readily  with 
carbon  dioxide  in  the  atmosphere"  or  "water."  In  view 
of  this  statement  we  are  led  to  ask  the  question :  With  a 
given  amount  of  cement  present  in  each  case  to  be  chem- 
ically acted  upon  at  the  surface  by  the  sea  water,  what 
is  the  connecting  link  between  this  chemical  reaction  to 
form  a  lime  carbonate  skin  and  the  character  of  the 
workmanship? 

Further  on  we  find,  "Smoothness  of  the  exposed  face 
of  the  concrete  assists  materially  in  resisting  sea  water 
attack."    Why?     Is  the  chemical  reaction  to  form  the 
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lime  carbonate  skin  stronger  on  a  smooth  surface  than 
a  rough  one? 

Still  further  we  find  much  emphasis  laid  on  the 
amount  of  water  used  in  mixing,  "it  is  of  even  greater 
importance,  perhaps,  than  the  proportioning  of  the 
concrete,"  and  examples  are  cited  to  show  that  "a 
medium  consistency  has  successfully  resisted  disintegra- 
tion under  very  severe  exposure."  Are  we  to  infer, 
then,  that  in  a  concrete  with  a  given  proportion  of 
cement  the  formation  of  the  lime  carbonate  skin  is  a 
function  of  the  amount  of  mixing  water  used?  We  had 
been  previously  told  that  it  is  due  to  combination  of 
the  lime  of  the  cement  near  the  surface  with  carbon 
dioxide  in  the  atmosphere  or  sea  water. 

It  is  difficult  to  see  where  the  authors  have  substanti- 
ated the  two  main  premises  of  the  Oct.  4  article  that  the 
lime  carbonate  skin,  if  formed,  has  the  great  value 
claimed,  and  that  "disintegration  cannot  take  place  un- 
less the  original  surface  of  the  concrete  is  first  abraded 
or  eroded  from  mechanical  means."  We  do,  however, 
find  very  strong  evidence  in  all  the  examples  cited  that 
a  well  graded,  carefully  mixed,  carefully  placed,  in  other 
words,  a  non-porous  concrete,  gave  permanence. 


The  Authors'  Reply  to  the  Criticisms 

By  R.  J.  Wig  and  L.  R.  Ferguson 

The  authors  are  in  substantial  accord  with  Mr.  Weller 
in  that  it  is  their  strong  conviction  that  both  mass  and 
reinforced  concrete  can  be  used  in  sea  water  with  dura- 
ble results.  Mass  concrete  has  been  used  for  years. 
Reinforced  concrete,  however,  has  not  and  is  not  now 
generally  being  designed  so  as  to  insure  durable  struc- 
tures where  exposed  to  sea  water  or  sea  air. 

Mr.  Weller  has  apparently  lost  sight  of  the  fact  that 
all  reinforced-concrete  structures  in  sea  water  are  com- 
paratively young  and  the  deterioration  due  to  corrosion 
and  spalling  is  progressive,  being  first  evidenced  in  the 
localities  where  the  exposure  is  most  severe  or  the 
steel  is  least  protected.  Therefore  Mr.  Weller's  conclu- 
sion that  "if  even  one  steel  rod  embedded  at  a  depth  of 
less  than  one  or  two  inches  in  any  of  the  structures  ex- 
amined has  remained  intact  for  several  years  it  is  very 
clear  proof  that  reinforced  concrete  can  be  made  a  de- 
cided success  without  any  radical  modification  in  the 
design,"  is  without  warrant  unless  Mr.  Weller  is  satis- 
fied with  a  life  of  "several  years,"  which  of  course  he 
is  not. 

In  every  instance  where  a  beam  or  pile  was  cut  into, 
one  corner  being  cracked  and  the  adjoining  corner  not 
cracked,  the  steel  was  either  more  deeply  imbedded  or 
the  concrete  appeared  to  be  more  dense  in  the  latter  case 
than  in  the  former. 

The  conditions  at  New  York  City  are  not  comparable 
with  those  at  Long  Beach,  Long  Island,  nor  are  condi- 
tions at  Norfolk,  Va.,  comparable  with  those  at  Key 
West,  Florida. 

There  is  nothing  mysterious  about  these  conditions, 
nor  is  there  any  question  of  their  existence,  for  they 
were  in  each  case  personally  examined  by  the  authors. 

The  authors  hope  engineers  will  follow  Mr.  Weller's 
suggestion  and  investigate  the  conditions  of  the  struc- 
tures in  their  locality,  for  it  is  the  authors'  firm  con- 
viction that  if  present  methods  and  designs  are  not 


changed  comparatively  rapid  deterioration  of  the  ex- 
posed portions  of  reinforced-concrete  structures  is  in- 
evitable. As  a  matter  of  interest  several  reports  have 
been  received  since  the  publication  of  these  articles  from 
various  localities  all  of  which  confirm  the  statements 
made.  The  authors  recognize  that  all  mass  concrete  in 
sea  water  in  northern  latitudes  is  subject  to  the  same 
disintegrating  agents  as  in  fresh  water.  In  addition  to 
this,  however,  there  is  chemical  disintegration  which  is 
plainly  visible  upon  close  examination  and  is  distinctly 
peculiar  to  sea  water  exposure.  That  such  action  is 
occurring  is  further  proved  beyond  a  doubt  by  chemical 
analysis. 

Replying  to  Mr.  Johnson's  comments  the  authors  have 
not  claimed  originality  for  most  of  their  statements, 
rather  they  are  confirmatory  of  conclusions  reached  by 
others  many  years  ago.  The  comprehensive  character 
of  the  investigation,  however,  makes  possible  more  em- 
phatic statements  than  might  otherwise  be  the  case  and 
the  knowledge  gained  relating  to  the  general  deteriora- 
tion of  reinforced  concrete  is  believed  to  be  new. 

Referring  to  Mr.  Rhett's  comments  the  authors  are 
in  complete  agreement  with  the  conclusions  reached  by 
R.  E.  Bakenbus  in  his  report  on  "Tests  of  Concrete  Spec- 
imens in  Sea  Water  at  Boston  Navy  Yard,"  and  so 
state  in  their  discussion  of  his  paper. 

In  northern  latitudes  where  structures  are  subjected 
to  mechanical  erosion  from  ice  as  well  as  the  incessant 
wash  of  the  sea,  only  dense  rich  mixtures  are  capable 
of  retaining  the  carbonated  surface.  In  southern  lati- 
tudes, where  there  is  no  freezing  and  mechanical  erosion 
is  not  so  severe,  weak  and  porous  structures  may  some- 
times be  found  without  appreciable  deterioration. 

As  stated  in  the  articles,  even  though  chemical  dis- 
integration occurs  in  structures  located  in  southern  lati- 
tudes it  may  progress  very  slowly  if  the  exposure  con- 
ditions are  such  as  not  to  permit  of  severe  erosion. 

There  is  practically  no  crystallization  of  sea  salts 
from  evaporation  between  the  elevation  of  high  and 
low  water.  This  all  occurs  above  high  water,  which 
statement  can  be  readily  verified  by  the  chemical  analy- 
sis of  sections  taken  from  the  structure  at  these  points. 

The  behavior  of  each  structure  is  dependent  upon  not 
only  its  own  physical  condition  but  also  the  conditions 
to  which  it  is  exposed. 


Urge  Laboratories  for  Every  Water- Works 

The  California  State  Board  of  Health  is  encouraging 
the  installation  of  laboratories  at  water-worl:s  through- 
out the  state,  so  that  more  frequent  analysis  may  be 
made  for  the  guidance  of  the  men  in  charge  of  the 
purifying  devices.  Monthly  analyses  now  made  by  the 
board  are  considered  entirely  insufficient,  especially 
wnere  the  water  is  treated.  Men  in  charge  of  the  few 
laboratories  that  have  been  installed  as  a  result  of  this 
movement  have  been  visiting  the  laboratory-  of  the 
Bureau  of  Sanitary  Engineering  maintained  at  Berkeley 
under  the  direction  of  C.  G.  Gillespie,  chief  engineer. 
There  they  receive  instruction  in  the  procedure  and 
interpretation  of  analysis.  Not  only  have  chemists  re- 
ceived instruction,  but  also  a  number  of  men  without 
scientific  training. 
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Water-Waste  Report  Written  To  Educate  Lay  Public 

Revenues  Depleted,  Filters  Needed,  Waste  Prevention  Imperative  in  Chicago- 
Meters  Will  Solve  Problem,  Says  Bureau  of  Public  Efficiency 


WATER  waste  and  its  prevention  are  the  most  im- 
portant problems  discussed  in  a  recent  report  on 
"The  Water-Works  System  of  the  City  of  Chicago"  by 
the  Chicago  Bureau  of  Public  Efficiency.  Finance  and 
filtration  are  the  two  other  topics  which  are  discussed 
in  detail.  The  report  is  based  on  a  preliminary  survey 
of  the  whole  situation  made  in  1915  by  John  W.  Alvord, 
consulting  engineer.  John  Ericson,  city  engineer  and 
W.  J.  McCourt,  superintendent  of  water,  cooperated 
fully  in  the  investigation.  Mr.  Alvord's  tables  and  data 
on  waste  were  brought  down  to  date  by  the  bureau  and 
he  concurred  in  the  conclusions  reached. 

Lay  citizens  are  those  for  whom  the  report  is  written 
especially,  in  order  to  inform  and  educate  them  as  to 
the  gravity  of  the  situation.  The  bureau,  one  of  whose 
trustees  is  Onward  Bates,  past  president  American 
Society  of  Civil  Engineers,  holds  that  no  extended  dis- 
cussion is  needed  so  far  as  engineers  and  water-works 
officials  are  concerned.  For  this  reason  the  method  of 
presentation  of  the  problem  and  its  remedy  is  of  more 
than  usual  interest.  The  following  is  an  abstract  of  the 
conclusions  of  the  report. 

Chicago  pumps  from  Lake  Michigan  an  average  of 
259  gal.  daily  per  capita  for  2,500,000  people.  This  is 
more  water  than  is  furnished  by  any  other  water-works 
system  in  the  world. 

Financial  Problem  Serious 

At  the  close  of  1916  the  original  cost  of  the  water- 
works plant  was  approximately  $70,000,000.  This  cost 
has  been  increasing  rapidly  during  recent  years,  hav- 
ing practically  doubled  since  1901.  Notwithstanding  the 
fact  that  the  pumping  equipment,  tunnels  and  distribu- 
tion mains  are  now  far  overbuilt  for  the  reasonable 
requirements  of  the  city,  enlargements  and  extensions 
are  progressing  at  a  cost  of  about  $3,500,000  a  year. 
These  extensions  result  from  the  policy  of  trying  to  cope 
with  the  problem  of  water  waste  by  constantly  providing 
additional  pumps  and  other  equipment. 

The  revenue  of  the  water-works  is  now  about  $7,000,- 
000  annually  and  is  increasing  at  the  rate  of  from 
$300,000  to  $400,000  a  year.  In  1916,  after  deducting 
operating  and  maintenance  costs,  including  depreciation, 
the  water-works  business  paid  about  3.6%  on  the  capital 
outlay. 

The  excess  of  revenue  over  operating  and  maintenance 
costs,  which  represents  the  return  on  the  public's  in- 
vested capital,  in  recent  years  has  amounted  to  from 
$2,500,000  to  $3,000,000  annually.  However,  instead  of 
the  public  profiting  by  this  return  through  lower  water 
rates,  the  money  is  being  continually  reinvested  in  ex- 
tensions of  the  plant,  which  are  necessitated  by  the 
excessive  amount  of  water  waste  and  leakage  which 
prevail.  Thus  waste  and  leakage  are  depriving  the 
community  of  a  substantial  part  of  the  benefit  which 
it  should  obtain  through  its  ownership  of  the  water- 
works. 


Lake  Michigan  furnishes  an  unlimited  quantity  of 
water  of  a  high  degree  of  original  purity.  The  trouble 
which  Chicago  has  always  had  with  its  water-supply 
has  been  due  to  the  large  amount  of  polluting  matter 
which  the  city  itself  and  neighboring  cities  and  towns 
have  diocharged  into  the  lake. 

Efforts  to  avoid  and  counteract  this  pollution  by  locat- 
ing the  intake  cribs  as  far  from  the  shore  as  practicable, 
by  keeping  sewage  and  other  contaminating  matter 
out  of  the  lake,  and  more  recently  by  sterilizing  the 
water  with  chlorine  gas,  have  greatly  improved  the 
quality  of  the  supply. 

Under  present  conditions  the  lake  water  at  Chicago 
is  exceptionally  good  a  large  part  of  the  time  without 
chemical  or  other  treatment.  At  other  times  it  is 
badly  polluted  and  unfit  for  drinking  unless  disinfected. 
There  are  several  well-defined  sources  of  this  pollution. 
None  of  them  is  continuous  and  uniform.  All  are  occa- 
sional only  and  depend  largely  upon  weather  conditions 
and  accidents  of  navigation.  But  that  does  not  lessen 
the  danger  from  pollution.  In  some  ways  it  tends  to  in- 
crease the  peril,  since  it  may  produce  a  false  sense 
of  security. 

Disinfection  will  not  remove  the  muddy  or  turbid 
condition  of  the  water  which  is  frequently  caused  by 
the  stirring  up  of  the  bottom  of  the  lake  by  storms,  and 
which  always  makes  the  water  uninviting — not  only  for 
drinking  but  also  for  bathing  and  other  domestic  pur- 
poses. To  obtain  water  free  from  turbidity  it  will  be 
necessary  either  to  filter  the  present  supply  or  to  extend 
the  intake  tunnels  out  into  the  lake  to  points  12  to 
15  miles  oflfshore.  In  view  of  the  uncertainty  of  obtain- 
ing water  which  is  free  from  occasional  pollution,  even  at 
these  more  distant  points,  and  of  the  almost  prohibitive 
cost  of  such  tunnel  extensions,  it  is  considered  imprac- 
ticable to  build  them. 

Public  health  authorities  and  the  public  generally  are 
constantly  demanding  a  higher  standard  of  purity  for 
domestic  water-supplies,  and  it  is  not  to  be  expected 
that  the  people  of  the  city  will  long  be  content  with 
a  supply  which  is  inferior  to  that  of  other  great  cities 
of  the  world.  It  seems  safe  to  predict,  therefore,  that 
in  the  not-far-distant  future  Chicago  will  demand  water 
of  greater  purity  and  cleanliness,  and  that  filtration, 
which  will  eliminate  both  the  danger  of  bacterial  im- 
puritios  and  turbidity,  will  be  the  means  of  obtaining 
such  a  supply. 

Waste  Prevention  the  Big  Problem 

Notwithstanding  the  unlimited  quantity  of  water  close 
at  hand  and  unusually  favorable  conditions  for  its  dis- 
tribution, there  are  constantly  recurring  complaints  of 
a  shortage  of  water  and  of  insufficient  pressure  in 
various  sections  of  the  city. 

The  pressures  which  prevail  are  generally  too  low 
for  efficient  service.  In  most  parts  of  the  city  water 
is  not  being  supplied  above  the  third  floors  at  any  time. 
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During  periods  when  the  demand  for  water  is  greatest 
there  is  a  failure  to  supply  third  floors.  In  some  sec- 
tions of  the  city  the  service  is  not  satisfactory  and 
uninterrupted  even  on  lower  floors.  Consumers  who  do 
not  live  near  pumping  stations  or  adjacent  to  large 
supply  mains  are  frequently  Avithout  water. 

The  inadequacy  of  the  Chicago  water  supply  is  not 
due  to  any  lack  of  pumping  equipment,  but  is  due 
entirely  to  the  vast  amount  of  water  lost  through  waste 
and  leakage.  Waste  and  leakage  are  also  causing  enor- 
mous financial  losses  and  have  an  important  bearing 
upon  the  ultimate  problems  of  filtration  and  of  sewage 
disposal. 

Only  one  important  city  in  the  country — Buffalo — 
supplies  more  water  per  person  than  does  Chicago. 
Cleveland  and  Milwaukee,  both  lake  cities  and  important 
industrial  centers  in  which  natural  conditions  of  con- 
sumption are  similar  to  those  in  Chicago,  report  a 
pumpage  per  person  of  113  and  118  gal.  per  day  respec- 
tively. 

In  a  general  way  it  is  known  that  only  about  40% 
of  the  water  pumped  in  Chicago  is  used  in  the  sense 
tha^  it  is  consumed  for  some  purpose  for  which  water 
is  necessary  or  has  a  real  value,  and  that  the  remaining 
60%  is  lost  in  one  way  or  another  through  waste  and 
leakage.  Part  of  this  loss  occurs  in  the  course  of  the 
delivery  of  the  water  from  the  pumping  stations  to  the 
premises  of  the  consumers  and  results  from  leaks  in 
pumps,  distribution  mains  and  service  pipes;  part  of 
it  occurs  after  the  water  is  delivered  to  the  consumers' 
premises  and  is  occasioned  by  leaky  pipes  and  plumbing 
fixtures  and  by  wilful  waste. 

It  is  believed  that  if  effective  waste  control  meas- 
ures are  adopted  the  pumpage  per  person  can  be  reduced 
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WITH  METERS  CHICAGO  WILL  NEED  NO  NEW   PUMPS 
FOR    THE    NFJXT    33    YEARS 

to  125  gal.  per  day.  By  reducing  its  pumpage  to 
this  figure,  Chicago  will  effect  a  daily  saving  of  330,000,- 
000  gal.  of  water.  The  saving  which  can  be  thus  effected 
more  than  equals  the  combined  supply  of  Milwaukee, 
Boston,  Cleveland  and  St.  Louis. 

Besides  its  ruinous  effect  upon  service,  the  transporta- 
tion of  the  large  volume  of  water  lost  through  waste 
and  leakage  means  a  serious  financial  loss.  There  is  an 
abundance  of  water  in  the  lake,  and,  of  course,  the  water 
itself  is  free,  but  the  city  is  in  the  business  of  trans- 
porting it  from  the  lake  to  the  premises  of  consumers 
and  its  transportation  costs  money.  During  1916  it 
costs  more  than  $1,000,000  just  to  pump  water  which  is 
often  regarded  as  free. 

It  is  now  costing  about  $500,000  a  year  to  pump 
water  which  is  later  wasted  or  which  leaks  away.  In 
1916,  190,000  tons  of  coal,  valued  at  $450,000,  were 
consumed  in  the  Chicago  pumping  stations.     Half  of 


this  amount  was  used  to  pump  water  that  was  wasted. 
In  view  of  the  problems  now  involved  in  mining  and 
transporting  coal  and  of  the  resulting  need  for  conserv- 
ing its  use,  the  necessity  for  preventing  water  waste, 
and  hence  fuel  waste,  is  becoming  more  and  more 
urgent. 

There  are  two  methods  of  controlling  waste  on  con- 
sumers' premises:  One  is  by  frequent  house-to-house 
inspections;  the  other  is  by  the  installation  of  meters. 
House-to-housfc  inspections  are  never  completely  effec- 
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IN    33    YEARS   UNIVERSAL  METERING  WILL.   SAVE 
THE    CITY    $135,000,000 

tive.  They  are  expensive  and  uneconomical.  They 
produce  only  temporary  results.  They  are  generally 
burdensome  and  annoying  to  householders  and  to  be 
even  measurably  effective  must  be  accompanied  by  the 
rigid  enforcement  of  penalties. 

Metering,  on  the  other  hand,  is  effective  and  the  re- 
sults obtained  by  it  are  permanent.  Considering  that 
its  cost  is  about  the  same  as  the  cost  for  house-to-house 
inspections,  it  is  therefore  by  far  the  more  economical 
method.  It  is  also  the  equitable  way  to  apportion  water 
charges,  since  each  consumer  pays  for  the  water  that 
he  takes  and  no  more. 

Notwithstanding  its  obvious  advantages,  there  is  gen- 
erally a  strong  prejudice  against  metering  wherever  it 
has  not  been  adopted.  It  is  significant,  however,  that 
cities  in  which  meters  have  been  installed  have  not  gone 
back  to  former  methods,  the  meters  having  proved  satis- 
factory both  to  the  municipality  and  to  the  consumers. 

Experience  has  demonstrated  that  where  meters  have 
been  introduced  they  neither  restrict  the  use  of  water 
nor  increase  water  bills.  It  is  neither  necessary  nor 
desirable  to  restrict  the  use  of  water.  It  should  be 
supplied  in  abundance  and  its  use  encouraged.  With 
practically  every  consumer  exercising  care  to  eliminate 
waste,  water  can  be  furnished  so  cheaply  that  no  one 
need  think  of  restricting  the  amount  of  which  he  can 
make  any  use.  Metering  is  advocated  for  Chicago  partly 
because  it  is  the  most  effective  means  of  insuring  an 
abundant  supply  under  sufl!icient  pressure  to  enable  all 
consumers  to  obtain  promptly  and  at  all  times  the  water 
which  they  require  and  are  entitled  to  for  their  legiti- 
mate uses.  Such  a  condition  has  never  existed  in 
Chicago. 

The  bureau  recommends  that  the  city  authorities  at 
once  establish  universal  metering  as  a  policy  and  that 
they  take  the  necessary  steps  to  put  it  completely  into 
effect  during  the  next  ten  yeai*s.  It  is  important  to 
adopt  a  policy  of  universal  metering  and  to  preserve 
its  continuity,  because  until  such  a  policy  is  definitely 
established  water-works  officials  will  be  obliged  to  con 
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tinue  constructing  additions  to  the  plant  to  meet  waste 
conditions  which  will  have  to  be  faced  in  the  future. 

The  meters  should  be  owned  by  the  city  and  should  be 
installed  and  maintained  free  of  expense  to  consumers. 
The  bureau  believes  that  in  putting  universal  metering 
into  effect  the  meter  rate  of  Glc.  per  thousand  gallons, 
which  is  now  charged,  should  be  retained  for  the  pi-esent, 
and  that  reasonable  minimum  rates  should  be  estab- 
lished. This  will  result  advantageously  to  thousands 
of  small  property  owners  and  will  not  materially  impair 
the  water  revenue. 

Metering  a  Profitable  Business 

If  waste  and  leakage  are  brought  under  effective  con- 
trol during  the  next  ten  years,  the  pumpage  of  the 
Chicago  water-works  can  be  reduced  to  425,000,000  gal. 
per  day  by  1928,  as  compared  with  645,000,000  gal. 
per  day  in  1916;  and  further,  the  daily  pumpage  can 
be  kept  considerably  below  the  1916  figure  as  late  as 
1950. 

This  reduction  in  pumpage  will  make  possible  an 
Immense  saving  in  expenditures  for  water-works  plant. 
It  will  mean  that  additional  tunnels,  cribs  and  pumping 
stations  will  not  be  needed  for  33  years.  The  reduced 
pumpage  will  also  effect  very  large  savings  in  operating 
and  maintenance  costs. 

The  bureau  estimates  that  the  saving  in  interest  and 
depreciation  charges  which  can  be  effected  during  the 
next  33  years  by  reducing  the  necessity  for  capital 
outlays  for  new  pumping  stations,  cribs,  tunnels  and 
other  equipment,  will  aggregate  $66,000,000  and  that 
the  further  saving  which  can  be  effected  in  operating 
costs  during  that  time  will  be  $69,000,000.  Thus  the 
total  saving  which  will  result  from  universal  metering 
will  aggregate  $135,000,000  between  now  and  1950. 
The  savings  estimated  are  net,  deductions  having  been 
made  both  for  the  cost  of  installing  and  for  reading 
and  maintaining  the  meters. 

The  cost  of  installing  meters  will  aggregate  approxi- 
mately $9,000,000  during  the  first  ten  years  and  $200,000 
per  year  thereafter.  The  annual  cost  of  reading  and  re- 
pairing meters  will  average  approximately  $290,000  per 
year  for  the  first  ten  years  and  $575,000  per  year  there- 
after. 

The  city  engineer  and  other  administrative  officials 
for  more  than  15  years  have  been  urging  the  city 
council  to  authorize  metering  as  the  only  means  by 
-which  permanent  relief  from  waste  and  leakage,  and 
the  resultant  inefficient  service  and  financial  loss,  can 
be  obtained.  The  mayor  and  the  aldermen,  however, 
have  thus  far  failed  to  support  these  appeals  in  any- 
thing like  an  adequate  way.  The  public  also  is  quite 
generally  either  apathetic  or  antagonistic  to  the  idea 
of  metering.  This  is  because  the  public,  for  the  most 
part,  is  not  acquainted  with  the  facts  concerning  the 
effect  of  meters  upon  the  use  of  water  and  upon  water 
bills. 

Finally,  the  bureau  states  that  the  city  council  should 
recognize  this  state  of  affairs  and  accept  the  responsi- 
bility for  remedying  the  existing  situation  by  initiating 
and  carrying  out  a  program  for  universal  metering. 
In  this  undertaking  the  council  should  have  the  earnest 
and  active  support  of  every  householder,  tenant  and 
property  owner  in  the  city. 


Frisco  Railway  Tries  Cylindrical 
Coaling  Stations 

In  First  Two  Examples  of  New  Design  for  Concrete 

Plants  of  Medium  Capacity  Coal  Cars 

Pass  Through  Base  of  Tower 

CIRCULAR  reinforced-concrete  bins  for  railway 
coaling  stations,  with  the  cylindrical  wall  forming 
the  bin  and  its  supporting  tower,  represent  a  new  type 
of  construction  employed  recently  for  stations  requiring 
from  250  to  300  tons  storage  capacity.  The  type  is 
limited  practically  to  the  smaller  class  of  coaling  sta- 
tions, since  track  spacing  will  usually  limit  the  diame- 
ter, and  if  the  bin  is  made  deep  in  proportion  to  its 
diameter  the  coal  is  likely  to  arch  or  choke  instead 
of  flowing  freely. 

Advantages  claimed  for  the  circular  design  are 
economy  of  material,  and  low  cost  due  to  the  use  of 
special  circular  forms.  This  applies  to  the  plain  cylin- 
drical shape.  Where  the  design  is  complicated  by  in- 
terior elevator  legs  and  a  sand  pocket,  as  in  the  sta- 
tions mentioned,  the  cost  is  increased  considerably, 
and  may  be  about  the  same  as  for  a  rectangular  design. 

Two  of  these  circular-bin  concrete  coaling  stations 
have  been  built  for  the  St.  Louis  &  San  Francisco  Ry. 
They  have  an  outside  diameter  of  27  ft.  and  are  identi- 
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cal  in  design,  except  as  to  depth  and  capacity  of  bin. 
The  one  at  West  Tulsa,  Okla.,  has  a  300-ton  bin  291 
ft.  deep,  exclusive  of  the  9^-ft.  hopper  bottom,  and  has 
a  total  height  of  75  ft.  The  one  at  Willow  Springs, 
Mo.,  has  a  250-ton  bin  25  ft.  deep,  or  341  ft.  including 
the  hopper  bottom,  and  the  total  height  of  tower  and  bin 
is  70  ft.  Each  station  serves  two  engine  tracks,  spaced 
21  and  23  ft.   from  the  center  of  the  tower. 

Coal  cars  are  run  on  a  track  passing  through  the 
tower,  which  has  openings  16  ft.  wide  and  21  ft.  high, 
strengthened  by  portal  arches,  as  shown.  Coal  is 
dumped  into  a  track  hopper  having  an  inclined  steel 
flight  conveyor  feeding  a  bucket-elevating-conveyor 
which  discharges  at  the  top  of  the  bin.  The  hopper- 
shaped  bottom  of  the  bin  feeds  the  coaling  chutes  on 
either  side.  Within  the  bin  are  two  legs  for  the  ele- 
vator and  a  semi-cylindrical  pocket  for  dry  sand,  which 
is  piped  to  the  sandboxes  of  engines  taking  coal.  This 
pocket  is  of  10  and  5  cu.yd.  capacity  in  the  larger  and 
smaller  bins,  respectively. 

Access  to  an  inspection  door  at  the  top  is  given  by 
an  exterior  steel  spiral  stairway.  Below  the  bin  this 
is  inside  the  tower,  and  it  is  reached  from  the  platform 
at  the  side  of  the  receiving  track.  Each  station  has  a 
steam  engine  for  operating  the  two  conveyors.  The 
larger  plant  has  a  25-hp.  engine  and  can  handle  80 
tons  per  hour.  The  smaller  plant  has  a  20-hp.  engine 
and  can  handle  60  tons  per  hour. 

The  concrete  was  a  1:2:4  mix,  made  with  broken 
stone.  To  make  the  receiving  pit  waterproof,  hy- 
drated  lime  was  added  in  the  proportion  of  about  60 
lb.  per  cu.yd.  of  concrete.  The  circular  wall  is  9  in. 
thick  for  the  entire  height,  but  from  the  foundation 
to  the  top  of  the  portal  arches  four  columns  are  formed 
on  the  interior  of  this  wall.  Up  to  this  same  level 
the  steel  reinforcement  consists  of  two  rings  of  ver- 
tical bars,  with  inner  and  outer  hoops.  Above  this 
there  is  a  single  row  of  vertical  bars  and  hoops.  A 
3-in.  conical  slab  forms  the  roof,  and  6-in.  walls  are 
used  for  the  elevator  legs  and  sand  pocket  inside  the 
coal  bin. 


Special  attachments  are  employed  for  the  reinforcing 
bars  in  the  conical  hopper  forming  the  bottom  of  the 
bin.  In  the  circular  wall  at  the  top  of  the  hopper  is  a 
ring  consisting  of  a  9-in.  channel  having  U-bolt  an- 
chors attached  to  its  web.  Each  anchor  carries  a  plate 
having  holes  for  the  hooked  ends  of  the  radial  hopper 
bars.  The  center  is  a  36-in.  riveted  steel  drop  pipe, 
through  which  the  coal  passes.  The  drop  pipe  is  an- 
chored to  the  concrete  by  bars  having  their  lower  ends 
looped  over  pins  in  brackets  riveted  to  the  drop  pipe. 
The  upper  ends  of  the  bars  are  turned  up  4  in.  and 
embedded  in  the  concrete  floor  of  the  hopper.  The 
reinforcing  is  of  deformed  bars  of  medium  openhearth 
steel  having  an  ultimate  strength  of  60,000  lb.  with  an 
elastic  lim.it  not  less  than  50%  the  ultimate  strength. 

Wood  forms  were  made  by  the  builders  in  4-ft.  sec- 
tions. As  the  concrete  was  poured  the  sections  were 
raised  by  Stewart  jacks  operating  on  vertical  lengths 
of  wrought-iron  pipe  set  in  the  wall.  Concrete  was 
made  in  a  Smith  mixer  of  14  cu.ft.  capacity  and 
was  conveyed  to  the  forms  by  means  of  an  elevator 
tower  and  steel  chutes.     Concreting  was  continuous. 

Adoption  of  this  type  was  based  on  the  fact  that 
the  bids  were  lower  than  those  for  any  other  type. 
Higher  bids  were  submitted  later  for  similar  plants, 
however.  The  two  coaling  stations  were  designed  and 
built  by  Fairbanks,  Morse  &  Co.,  Chicago,  under  the 
direction  of  F.  G.  Jonah,  chief  engineer  of  the  St. 
Louis   &   San   Francisco   Railway. 
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Cost  of  Maintenance  and  Repair 
of  Connecticut  Roads 

Figures  Covering  Trunk  Line  Highways  Reflect  the 

Increased  Prices  of  Labor  and  Materials 

During  the  Past  Year 

BOTH  the  increase  in  motor  traffic  and  the  higher 
cost  of  work,  labor  and  material  during  the  past 
year  have  been  abnormal  and  have  caused  the  expendi- 
ture of  large  sums  for  the  ordinary  repairs  of  Con- 
necticut roads  and  increased  the  outlay  for  perma- 
nent repairs,  according  to  the  annual  report  of  Charles 
J.  Bennett,  Connecticut  highway  commissioner,  covering 
the  term  ending  Sept.  30,  1917. 

The  total  amount  expended  for  both  ordinary  and 
permanent  repairs  of  trunk  line  roads  for  the  mileage 
and  repair  for  the  past  four  years  is  as  follows : 


191^14        $785,099 

1914-15 879,936 


1915-16 
1916-17 


$981,609 
1,495,486 


These  amounts  include  all  expenditures  for  mainte- 
nance, ordinary  and  permanent  work,  plus  the  cost  of 
oiling  the  state-aid  roads,  which  is  paid  by  the  state  out 
of  the  motor-vehicle  tax  receipts. 

The  following  table  gives  the  cost  of  ordinary  main- 
tenance and  the  cost  of  permanent  repairs,  such  as 
the  placing  of  permanent  pavement  on  trunk  line  roads 
previously  constructed : 


Tot.al 
I9I3-14--    $785,099 
1914-15—      879,936 
1915-16—      981,609 
1916-17—    1,495,486 


Ordinary  Miles  Maintained  Permanent 

$587,183                      744  57  $197,917 

665,762                      906  92  214,175 

567,130                      915   76  414,479 

709,420                      923  43  786,067 


The  figures  above  quoted  do  not  take  into  account  the 
cost  of  supervision  and  equipment,  but  cover  only  the 
net  cost  to  the  state.  The  funds  for  this  purpose  were 
appropriated  by  the  legislature  of  1915  and  amounted  to 
$1,000,000  for  two  years,  to  which  would  be  added  the 
receipts  from  automobile  licenses  for  the  fiscal  year  Oct. 
1,  1916,  to  Oct.  1,  1917,  plus  small  amounts  of  money 
available  and  unexpended  from  previous  appropriation. 

The  expenditure  for  permanent  improvements,  which 
is  listed  in  the  last  column,  consisted  in  placing  hard 
pavements  on  roads  already  constructed,  and  shows  a 
remarkable  increase  during  four  years — the  last  year 
being  more  than  twice  that  of  any  two  preceding  years. 
The  above  figures  cover  only  the  expenditures  on  trunk 
line  highways,  for  which  the  state  pays  the  entire  cost  of 
repairs.  To  this  must  be  added  the  cost  of  oiling  state- 
aid  roads.  Ordinary  repairs  of  state-aid  roads  are  made 
by  the  state  department  in  cooperation  with  the  towns 
— the  state  paying  three-quarters  of  the  cost  and  the 
town  the  balance. 

Cost  of  Sewage  Screens  for  Milwaukee 

Engineering  News-Record  has  been  requested  by  T. 
Chalkley  Hatton,  chief  engineer  of  the  Milwaukee  Sew- 
erage Commission,  to  state  that  the  third  paragraph 
from  the  end  of  his  letter  appearing  in  these  columns 
Dec.  6,  1917,  p.  1078,  should  have  read  as  follows: 
"From  the  table  appearing  in  appendix  to  this  report 
the  estimated  cost  of  the  fine  screening  plant  is  $227,- 
615,  and  the  cost  of  operating  the  same,  exclusive  of 
overheads,  is  $0.46  per  million  gallons,  or  approximately 
$14,000."  In  the  letter  as  published  the  unit  cost  is 
given  as  $0.23  and  the  total  operating  cost  as  $7000. 


Letters  to  the  Editor 

Comment   on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Employees  with  Better  Jobs  in  Sight 

Sir — Referring  to  "Professional  Questions"  and  re- 
quest on  p.  824  of  your  Nov.  1  issue  for  discussion  of 
the  piactice  of  some  employers  "(1)  declining  to  con- 
sent to  their  employees  being  offered  more  remunerative 
positions  by  others,  when  their  consent  is  asked  in  ad- 
vance; or  (2)  declining  to  recommend  employees  who 
have  been  approached  by  prospective  employers  who 
offer  greater  remuneration,"  I  believe  it  ought  not 
to  be  necessary  to  have  to  discuss  a  question  of  this 
kind.  However,  we  do  know  that  there  are  people  so 
selfish  that  it  makes  them  dishonest,  and  they  would 
deny  advancement  to  their  best  employees  whom  they 
feel  they  cannot  keep,  or  afford  to  keep,  in  face  of  com- 
petition for  good  men  by  concerns  that  can  pay  such 
men  what  they  are  worth  and,  at  the  same  time,  take 
them  into  their  organizations. 

There  is  only  one  rule  to  follow  when  it  develops  that 
we  have  employees  or  men  in  our  employ  or  in  our 
organization  who  are  worthy  of  positions  much  better 
than  those  we  can  offer  them,  and  that  is  to  help  them 
better  themselves  by  recommending  them  as  the  oppor- 
tunities present  themselves. 

If  an  employer  tries  to  keep  worthy  employees  by 
failing  to  recommend  them  or  help  them  to  advance,  he 
is  really  an  enemy  to  his  country.  How  are  we  to  ad- 
vance if  we  throttle  ambitious  men  by  failing  to  advance 
them  or  recommend  them,  just  because  we  want  to  keep 
them  in  our  own  organization  for  what  we  can  make 
out  of  them?  In  the  mind  of  the  writer,  this  is  the 
worst  kind  of  slavery.  By  doing  the  opposite  we  "cast 
our  bread  upon  the  waters." 

The  best  men  of  an  organization  ought  to  be  worth 
as  much  to  it  as  to  other  concerns.  Why  let  the  good 
men  get  away?     Recognize  their  worth  first. 

C.   W.   KOINER, 
General  Manager,  Municipal  Lighting  Department. 

Pasadena,  Calif. 


What  Is  a  "Consulting  Engineer  ?" 

Sir — Regarding  the  use  of  the  word  "consulting"  as 
applied  to  engineers  in  private  practice,  especially  as 
commented  upon  by  Mr.  Shearer,  on  page  897  of  Engi- 
neering News-Record  of  Nov.  8,  1917,  it  seems  to  some 
.of  us  a  useless  effort  to  attempt  to  control  to  any  extent 
the  signification  which  shall  attach  to  this  word.    Words 
■  have  such  an  obstinate  way  of  following  the  usage  of 
;  the  uninformed  masses  of  the  speaking  population  that 
the  technical   minority  can   usually   do   little  to   write 
into  them  any  special  meaning.    All  will  recall  the  many 
newspaper  attempts  in  the  late  '90s  to  coin  a  shorter 
term  than  "automobile,"  but  though  "auto"  will  possibly 
be  recognized  by  the  next  generation  as  good  English- 
as  good,  for  instance,  as  "lunch" — it  will  not  be  due  to 
any  concerted  efforts  of  the  automobile  manufacturers. 
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Mr.  Shearer  makes  an  excellent  point  in  stating  that 
no  engineer  is  "con3ulting,"  in  the  strict  sense  of  the 
word,  all  the  time.  Probably  no  engineer  in  private 
practice  would  be  unwilling  to  accept  a  commission  as 
consultant  to  a  brother  engineer  whenever  he  felt  that 
his  advice  would  be  of  value,  and  few  indeed  are  the 
engineers  in  this  country  who  confine  their  practice 
wholly  to  advising  with  other  engineers  already  retained 
on  the  work  and  who  would  refuse  to  organize  the  engi- 
neering forces  of  any  piece  of  work  which  appealed  to 
them  in  their  own  special  lines,  naming  their  immediate 
juniors  on  the  project  and  working  for  the  so-called 
"owner"  in  much  the  same  legal  relationship  as  his  less 
eminent  brothers  do  on  smaller  projects.  These  few 
men  are  compensated  for  any  degradation  which  may  at- 
tach to  their  title  of  consulting  engineer  by  their  emi- 
nence in  the  profession  and  by  the  size  of  their  fees. 
Are  they  not  as  well  off  without  any  new  and  strange 
technical  term  which  would  label  them  as  fundamentally 
different  from  their  brothers? 

In  the  legal  profession  a  "counsellor"  is  retained  to 
serve  his  "client"  direct,  exactly  as  the  average  "consult- 
ing engineer"  is  retained  when  he  sells  his  best  engi- 
neering advice  direct  to  the  "owner"  of  the  project  in 
which  he  is  engaged.  "Counsellor"  is  a  rather  general 
term  in  this  country,  and  under  it  many  lawyers  try 
out  cases  before  the  courts,  even  though  they  never 
call  themselves  "barristers."  The  difference  between  the 
two  is  said  by  one  of  our  local  counsellors  to  be  the 
same  as  that  between  a  goat  and  a  bulldog — one  fights 
with  his  head,  the  other  with  his  mouth.  This  suggests 
a  point  of  similarity  between  the  consulting  engineer 
and  his  junior  out  on  the  job — a  good  man  fights  both 
ways. 

In  the  engineering  profession  we  have  already  a 
confusingly  large  number  of  special  terms  to  designate 
the  branch  which  each  engineer  prefers  to  follow;  for 
example,  hydraulic  engineers,  sanitary  engineers,  elec- 
trical engineers.  Why  waste  ink  and  energy  in  trying 
to  coin  another?  May  we  not  borrow  from  the  idea  of 
the  Chicago  park  commissioner  of  sainted  memory, 
whose  plan  for  securing  a  fleet  of  gondolas  was  to  im- 
port two,  male  and  female,  and  "let  nature  take  its 
course."  Is  it  not  a  perfectly  natural  usage  to  apply  the 
word  "consulting"  to  an  engineer  in  private  practice  who 
may  be  consulted  by  any  client  who  requires  his  coun- 
sel, or  advice,  or  professional  services,  and  would  not  the 
profession  be  better  advised  to  "let  nature  take  its 
course"?  Consulting  Engineer. 


Road  Types  in  War  Zone 

Sir — I  read  with  considerable  interest  the  article 
on  macadam  roads  in  the  war  zone  by  William  J.  Weir, 
which  appeared  in  your  issue  of  Sept.  13,  1917,  p. 
489,  and  also  the  numerous  letters  of  comment  that 
it  called  forth. 

It  seems  to  me  that  there  are  several  points  that 
the  article  as  well  as  the  comments  failed  to  bring  out: 

(1)  The  macadam  road  (plain)  is  not  the  only  type 
in  use;  (2)  although  the  arguments  presented  in  favor 
of  the  macadam  roads  certainly  do  apply  in  the  forward 
areas  where  the  danger  of  shell  fire  is  always  imminent, 
they  do  not  apply  in  the  back  areas.  The  problem 
here  resolves  itself  into  providing  a  satisfactory  road 


with  the  material  available  and  one  capable  of  carrying 
the  traffic. 

The  other  type  of  road  in  u.se  consi.sts  of  macadam 
base  with  a  bituminous  wearing  surface.  There  is  at 
least  one  important  road  of  this  kind  on  the  western 
front,  and  it  successfully  carries  a  traffic  of  the  most 
trying  nature.  It  does  not  seem  to  require  the  exces- 
sive maintenance  work  that  Mr.  Weir  reported  for 
the  macadam  roads.  The  wear  and  tear  on  equipment 
using  this  road  must  be  considerably  less  than  is  the 
case  with  macadam.  It  certainly  gives  a  smooth-riding 
and  dustless  surface.  Walter  C.  Carey, 

Company  C,   14th  Engineers,  American   Expeditionarj' 
Force  in  France. 


Stopped  Drainage  Work  Which  Would  Pay 
for  Itself  in  Two  Years 

Sir — The  drainage  project  of  Drainage  District  1 
of  Tama  County,  Iowa,  was  abandoned  by  request  of 
the  interested  property  owners  on  the  ground  that  the 
Government  expects  everyone  to  conserve.  In  this 
action  sight  was  lost  of  the  fact  that  the  Government 
puts  the  increase  of  food  production  first  in  importance. 
The  total  cost  of  the  drainage  project  could  have  been 
paid  for  out  of  the  increased  crop  production  in  about 
the  first  two  years — the  first  year  if  it  should  happen 
to  be  wet.  The  writer  believes  that  economy  should 
be  practiced,  but  there  is  no  use  in  robbing  Peter  to 
pay  Paul.  A.  R.  Hebenstreit. 

Toledo,  Ohio. 


Awakening  Recognition  of  the  Engineer 

Sir — One  of  the  most  interesting  articles  which  have 
appeared  in  your  paper  for  some  time  is  the  extract 
from  Fraser  S.  Keith's  address  to  the  Canadian  Society 
of  Civil  Engineers,  printed  in  your  issue  of  Dec.  27, 
1917,  p.  1206.  It  is  this  type  of  article,  advocating 
recognition  of  the  engineer,  that  the  young  engineer 
needs.  It  causes  him  to  take  a  different  attitude  toward 
his  work,  an  attitude  which  in  time  will  develop  a 
new  engineer.     Let   us   have   more   such   articles. 

Goshen,  Ind.  0.  B.  Kercher. 


Employment  Activities  of  Engineering 
Societies 

Sir — With  reference  to  your  comment  in  the  issue  of 
Jan.  24,  p.  183,  entitled  "Employment  Activities  of 
Two  Societies,"  I  take  pleasure  in  calling  :,  our  attention 
to  a  copy  of  the  December  issue  of  the  "Providence 
Engineering  Society"  which  describes  the  tentative 
establishment  of  an  employment  bureau  for  the  benefit 
of  our  members.  We  have  already  had  a  number  of 
ceplies,  both  from  men  desiring  employment  and  from 
members  who  are  in  a  position  to  employ  engineers, 
and  I  believe  that  this  bureau  will  become  a  permanent 
feature. 

Early  last  year  we  considered  the  thorough  listing 
of  qualifications  and  engineering  experience  of  our 
members.  We  accordingly  prepared  an  elaborate  classi- 
fication blank  for  the  purpose,  but  soon  after  this  one 
of  the  national  societies  and  also  the  local  Public  Safety 
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Committee  issued  similar  blanks  which  differed  widely 
and  all  of  which  contained  subjects  for  a  more  com- 
prehensive enrollment  than  that  which  we  originally 
planned.  Accordingly  we  kept  postponing  the  printing 
of  our  blank  in  the  hope'  that  we  could  eventually  in- 
clude all  the  information  which  the  new  war  condition 
had  made  it  most  desirable  to  obtain.  So  far  conditions 
in  general  have  been  so  chaotic  that  we  have  again 
postponed  the  making  up  of  this  classification.  So 
many  people  are  receiving  requests  to  do  so  many 
things  out  of  the  ordinary  that  we  feel  it  would  be 
difficult  to  obtain  a  sufficient  number  of  complete 
responses  to  make  the  plan  a  success.  We  will,  however, 
be  greatly  interested  to  note  in  your  columns  the 
results  which  other  local  societies  are  securing  along 
this  line.  R.  W.  Adams, 

President,  the  Providence  (R.  I.)  Engineering  Society. 
Providence,  R.  I. 

Standard  Multiple  and  Alley  Inlets 
Used  at  St.  Louis 

Sir — I  wish  to  express  my  recommendation  of  the 
article  on  "Efficiency  of  Storm-Water  Sewers  Depends 
on  Inlets,"  in  your  issue  of  Jan.  10.  Mr.  Kane  has  de- 
scribed a  defect  in  sewer  design  work  which  is  quite 
common  throughout  the  country  and  which,  as  he  says, 
produces  flooding  and  damage  quite  as  serious  as  would 
be  caused  by  insufficient  sewers. 

Recent  investigations  and  studies  of  the  older  sewers 


of  St.  Louis  have  shown  that  in  almost  all  cases  the  in- 
lets and  the  paving  around  them  are  improperly  worked 
cut  and  that  during  heavy  storms  large  streams  of  water 
pass  one  inlet  after  another  and  finally  cause  serious 
flooding  at  the  bottom  of  the  hill.  Where  this  condition 
is  being  relieved,  and  also  in  the  new  work,  we  are  now 
using  inlets  of  various  sizes  with  special  facilities  for 
receiving  the  water. 

We  have  noted  particularly  one  fact  which  Mr.  Kane 
mentions,  that  it  is  difficult  to  turn  the  gutter  stream 
into  the  inlet,  and  we  have  found  that  where  the  stream 
has  a  good  velocity  it  is  impossible  to  turn  a  material 
proportion  of  it  into  an  inlet  with  the  face  opening  of 
3  to  4  ft.  length  ordinarily  used.  The  change  of  direc- 
tion in  this  length  is  very  small,  while  the  change  of  di- 
rection in  an  additional  4  ft.  would  be  several  times  as 
great.  To  meet  this  condition  our  new  inlet  has  been 
designed  in  units  which  may  be  multiplied  indefinitely. 
Details  are  shown  on  the  accompanying  plans. 

We  estimate  the  cost  of  the  single  inlet  4  ft.  deep 
complete,  but  exclusive  of  pipe  connections,  at  $30  with 
$15  extra  for  each  additional  unit. 

W.  W.  Horner, 
Chief  Division  of  Design  for  Sewers  and  Paving. 

St.  Louis,  Mo. 

[The  single  blueprint  sheet  sent  by  Mr.  Horner  is  here 
reproduced  as  illustrating  not  only  the  point  in  question 
but  also  a  most  interesting  example  of  designing  de- 
tail—Editor.] 
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Work  of  Advisory  Council  on  Labor  of  Greatest 
Importance  to  Industry 

Body  Will  Formulate  Program  and  Recommend  Administrative  Machinery  in 
Every  Phase  of  Employment  Problem 

Washington  Correspondence 


UNTIL  within  a  month  the  most  discouraging  fact 
to  those  looking  on  in  Washington  was  the  lack 
of  any  indication  of  broad  consideration  of  the  labor 
problem.  The  President's  speech  before  the  American 
Federation  of  Labor  set  forth  no  constructive  policy. 
It  was  a  patriotic  appeal.  The  Department  of  Labor 
was  dealing  with  industrial  disputes  as  they  arose,  but 
there  was  no  expression  of  fundamentals.  The  direct 
parties  to  the  controversy — employers  and  employees — 
were  pulling  apart  instead  of  being  drawn  together. 
Apparently,  as  far  as  official  Washington  was  concerned, 
we  were  to  be  allowed  to  come  to  an  impasse  without 
any  effort  on  the  part  of  the  Government  to  compose 
the  difficulties. 

Within  two  weeks  there  has  been  a  most  remarkable 
and  a  most  welcome  change.  Today  machinery  is  in 
motion  which  will  bring  the  contending  interests  to- 
gether on  a  broad  basis.  Light  has  broken.  Hope  has 
succeeded  the  discouragement  of  last  month. 

The  first  official  recognition  of  the  need  for  a  broad 
consideration  of  the  problem  was  the  appointment  of 
an  Advisory  Council  to  the  Secretary  of  Labor.  This 
appointment,  far  more  important,  broadly  speaking, 
than  many  of  the  problems  which  have  occupied  front- 
page space,  was  hardly  noticed  in  the  public  prints. 
Yet  that  council  is  expected  to  determine  the  policy 
which  shall  keep  labor  and  capital  working  together 
during  the  war.  More  than  this,  if  its  work  is  farsee- 
ing — as  the  constitution  of  the  Council  gives  warrant 
for  expecting — it  should  have  a  tremendous,  if  not  the 
determining,  influence  on  the  socio-economic  conditions 
under  which  we  shall  live  after  the  war.  To  industry, 
therefore — yes,  and  to  labor,  to  the  country  at  large — 
the  establishment  of  the  council  is  easily  the  most  im- 
portant event  since  the  beginning  of  the  war. 

Lest  this  estimate  of  the  importance  of  the  council 
be  considered  extravagant,  it  will  be  well  to  set  down 
here  the  work  outlined  for  it.  It  will  consider  the 
establishment  in  the  Department  of  Labor  of  agencies 
to  perform  the  following  functions : 

1.  A  means  of  furnishing  an  adequate  and  stable 
supply  of  labor  to  war  industries.  This  would  embrace : 
(a)  Satisfactory  system  of  labor  exchanges;  (b)  a 
satisfactory  method  and  administration  of  training  of 
workers;  (c)  an  agency  for  determining  priorities  of 
labor  demand;  (d)  agencies  for  dilution  of  skilled  labor 
as  and  when  needed. 

2.  Machinery  which  will  provide  for  the  immediate 
and  equitable  adjustment  of  disputes  in  accordance  with 
the  principles  to  be  agreed  upon  between  labor  and 
capital  and  without  stoppage  of  work.  Such  machinery 
would  deal  with  demands  concerning  wages,  hours,  shop 
conditions,  etc. 

3.  Machinery  for  safeguarding  conditions  of  labor  in 


the  production  of  war  essentials.     This  to  include  in- 
dustrial hygiene,  safety,  women,  child  labor,  etc. 

4.  Machinery  for  safeguarding  conditions  of  living, 
including  housing,  transportation,  etc. 

5.  Fact-gathering  body  to  assemble  and  present  data 
collected  through  various  existing  Governmental  agen- 
cies or  by  independent  research  to  furnish  the  informa- 
tion necessary  for  effective  executive  action. 

6.  Publicity  and  educational  division  which  has  the 
function  of  developing  sound  public  sentiment;  securing 
an  exchange  of  information  between  departments  of 
labor  administration ;  and  promotion  in  industrial  plants 
of  local  machinery  helpful  in  carrying  out  the  national 
labor  program. 

The  lirst  four  divisions  cover  matters  familiar  to  all 
manufacturers,  contractors  and  engineers.  Subdivisions 
b,  c  and  d  of  function  1  represent  activities  made 
necessary  by  the  war.  The  true  significance  of  the 
establishment  of  the  body  is  appreciated  when  attention 
is  directed  to  the  sixth  division,  and  when  we  recall  the 
activities  of  the  labor  division  of  the  British  Ministry 
of  Munitions  and  the  influence  that  its  work  of  the 
same  broad  scope  has  had  on  industrial  England.  What 
can  one  not  read  into  "the  function  of  developing  sound 
public  sentiment"  and  "promotion  in  industrial  plants 
of  local  machinery  helpful  in  carrying  out  the  national 
labor  program" — such  proe-ram  obviously  being  compre- 
hended in  the  determination  of  the  first  four  divisions 
of  the  program.  One  may  expect  that  the  "developing 
of  a  sound  public  sentiment"  will  necessitate  the  state- 
ment of  the  fundamentals  for  industrial  and  labor 
prosperity — a  difficult  task,  but  one  whose  perfonnance 
would  be  of  the  greatest  valup. 

If  further  evidence  is  needed  as  to  the  possible  in- 
fluence of  the  Council,  it  is  furbished  by  its  action  last 
week  in  recommending  to  the  Secretary-  of  Labor  (1) 
the  organization  of  a  board  which  will  formulate  an 
arrangement  for  ending  strikes  and  (2)  the  centraliza- 
tion in  his  department  of  the  inc^ustrial  service  divisions 
of  the  various  branches  of  the  war  machine.  Both 
plans  have  been  approved  by  the  secretan^  The  first 
of  them  is  absolutely  essential  if  cooperation  is  to  re- 
place strife. 

The  personnel  of  the  Council,  as  has  been  said,  gives 
warrant  for  expecting  far-reaching  results.  It  is  headed 
by  John  Liiid,  former  governor  of  Minnesota  and  envoy 
t-  Mexico,  representing  the  public  Waddill  Catchings. 
president  of  the  Sloss-Sheffield  Steel  and  Iron  Co.  and 
of  the  Piatt  Iron  Works,  and  A.  A.  Landon,  general 
manager  of  the  American  Radiator  Co.,  represent  the 
employers.  Labor's  members  are  John  B.  Lennon. 
treasurer  of  the  American  Federation  of  Labor,  and 
John  J.  Casey,  former  member  of  Congress.  Dr.  L.  C. 
Marshall,  of  the  University  of  Chicago,  is  the  economist 
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member    and    Agnes    Nestor,    of    Chicago,    represents 
women. 

The  Council's  duty  is  not  merely  to  formulate  a  pro- 
gram, but  to  recommend  the  machinery  for  putting  it 
into  effect.  That  it  believes  in  action  is  shown  by  its 
two  public  acts  within  ten  days  after  its  organization. 
Industrial  leaders  will  be  impressed  by  that  evidence  of 
virility  and  will  follow  closely  the  further  activities  of 
the  body. 

Sewers  Built  in  Wet  Trench  in 
Dead  of  Winter 

Low    Labor    Cost   Offset    by    Coal    Outlay  To  Heat 
Materials— Double  Sheeting  and  Double- 
Ring  Segmental  Blocks  Used 

By  Roscoe  E.  Sawistowsky 

City  Engineer,   i:>aveni)ort,  Iowa 

TWO  new  outlet  sewers  have  been  made  necessary 
at  Davenport,  Iowa,  as  a  result  of  river-front  im- 
provements. A  double  ring  of  segmental  blocks  backed 
with  concrete  to  well  above  the  springing  line  was  used 
for  each  sewer.  Wet  trenches  made  portions  of  the 
work  difficult. 

Building  a  levee  at  the  Federal  harbor  line  some 
years  ago  reclaimed  a  considerable  area  of  land  but 
so  affected  the  river  current  as  to  fill  in  a  large  part 
of  the  depth  of  the  river  channel  between  City  Island 
and  the  mainland.  This  necessitated  joining  into  the 
two  new  outlet  sewers  already  mentioned  seven  sewers 
which  had  been  discharging  into  the  channel  at  the 
foot  of  as  many  streets  and  extending  the  new  outlets 


STREATOR   DOUBLE-RING    SEGMENTAL    BLOCKS  USED 

across  the  old  channel  and  the  island  to  the  main  chan- 
nel of  the  Mississippi  River. 

Only  a  few  hundred  feet  of  new  sewers  were  required 
in  each  case.  One  of  the  sewers  was  60  and  another 
78  in,  in  diameter.  The  contractor  was  the  D.  E.  Keeler 
Co.    Streator  segmental  block  were  used. 

On  portions  of  the  work  the  river  surface  was  about 
2  ft.  above  the  grade  of  the  sewer  invert  and  water 
rose  within  the  cofferdam  to  that  level. 

The  contractor  first  drove  two  rows  of  2  x  12-in. 
sheeting,  in  8-ft.  lengths,  9  ft.  apart,  using  4  x  4-in. 
cross  braces.  The  men  worked  in  rubber  boots  in  from 
1  to  2  ft.  of  water,  casting  the  dirt  from  the  trench 
with  long-handled  shovels.     When  the  bottom  was  ex- 


cavated to  the  proper  grade,  3  x  12-in.  plank,  9  ft.  long, 
more  or  less  (the  neat  width  between  rows  of  sheeting) 
were  laid  on  the  bottom  and  secured  with  a  cleat  on 
each  end  to  the  sheeting.  The  form  for  the  shaping 
of  the  concrete  base  was  a  half  circle  the  diameter 
of  the  inside  of  sewer,  plus  the  thickness  of  the  blocks, 
and  plus  J  in.  which  was  allowed  for  mortar  to  bed 
the  block  in.  The  blocks  laid  up  6i  in.  thick  for  both 
the  60-  and  78-in.  sewers. 

The  forms  were  set  to  the  required  grade  and  securely 
braced  to  prevent  their  being  raised  up  by  the  tamping 
of  the  concrete  under  their  lower  quarters.  The  con- 
tractor had  an  expensive  experience  with  one  section 
of  form,  which,  not  being  securely  held  down,  raised 
about  6  in.  at  one  end  when  formed.  After  the  form 
was  removed  the  concrete  above  the  proper  subgrade  for 
the  blocks  had  to  be  picked  and  chiseled  away. 

The  work  was  carried  on  successfully  through  the 
dead  of  winter,  labor  then  being  more  plentiful  and 
cheaper  than  it  would  have  been  the  next  spring  when 
other  construction  work  was  on  the  boom.  The  con- 
tractor, however,  spent  approximately  $3000  for  coal 
for  heating  materials  that  would  not  have  been  neces- 
sary had  he  waited  several  months.  This  was  as  much 
as  he  saved  on  labor. 

The  work  was  carried  on  under  the  board  of  public 
works,  of  which  J.  W.  Crowley  is  commissioner  and  the 
writer  city  engineer. 


Governmental  Housing  Plans  Fast 
Taking  Shape 

Conference  of  Executives  Decides  To  Let  Each  Depart- 
ment Take  Care  of  Its  Own  Problem — Constructive 
Program  To  Be  Put  in  Force  Immediately 

REPORTS  from  Washington  indicate  that  the  Gov- 
ernment's interest  in  the  housing  of  workmen  in 
the  various  war  industries  is  growing  slowly,  in  the 
view  of  those  who  have  been  there  for  months  urging 
immediate  action,  at  least  with  some  expectation  of  ex- 
pedition. While  the  centralization  of  all  governmental 
housing  activities  seems  for  the  time  to  be  defeated, 
there  is  good  reason  to  believe  that  a  centralization  in 
effect,  if  not  in  form,  will  eventually  develop.  Mean- 
while the  three  main  departments  concerned — the  Army, 
the  Navy  and  the  Shipping  Board,  have  each  started  on 
a  definite  housing  program. 

Early  in  the  year  the  Council  of  National  Defense 
established  a  Housing  Committee,  headed  by  Otto  M. 
Eidlitz,  a  well  known  New  York  builder,  to  look  into  the 
whole  question  of  government  housing.  This  com- 
mittee conducted  extensive  investigations,  utilizing 
also  some  previous  studies  made  for  the  Government 
by  Philip  Hiss,  a  New  York  architect.  Like  all  other 
committees  of  the  council,  the  Housing  Committee's 
powers  were  only  advisory,  and  while  it  undoubtedly 
proved  of  service  to  the  departments  contemplating 
arrangements  for  sheltering  workers,  its  constructive 
work  was  not  very  great. 

Meanwhile  the  need  for  housing  at  the  large  ship- 
building and  munitions  centers  became  imperative. 
Work  was  actually  being  retarded  for  lack  of  workmen 
because  of  the  low  grade  or  entire  absence  of  housing, 


February  7,  1918 


E  N  G  I  N  P:  E  R  I  N  G     N  E  W  S  -  K  E  C  O  R  D 


277 


and  costs  were  increasing,  due  to  the  reaction  of  high 
boarding  and  lodging  charges  on  wages.  Those  in  au- 
thority, however,  were  slow  to  venture  deeply  into  the 
novelty  of  government  aid  or  initiation  of  house  build- 
ing for  fear  of  raising  the  "socialism"  or  "paternalism" 
bogy.  Some  efforts  were  made  to  tabulate  the  facili- 
ties existing  in  certain  congested  districts  and  some 
tentative  plans  were  advanced  and  in  one  case  executed 
for  the  new  shipyards,  but  the  great  and  necessary  ex- 
penditures were  delayed  to  await  the  growth  of  public 
sentiment.  This  sentiment  was  gradually  increasing 
when  Homer  L.  Ferguson  made  his  forceful  and  effec- 
tive plea  for  aid  at  his  shipyard  at  Newport  News,  and 
the  awakened  Senate  committee  which  had  heard  him 
urged,  with  the  effectivness  of  an  order,  the  appropria- 
tion by  the  Shipping  Board  of  $1,250,000  for  that  pur- 
pose. This  proved  to  be  the  needed  spur  to  further 
action.  The  Shipping  Board  proceeded  to  allot  more 
funds  to  projects  already  designed  or  under  way  and 
had  a  bill  introduced  into  Congress  appropriating  $50,- 
000,000  for  shipyard  housing  alone. 

In  the  meantime  the  Department  of  Labor  had  been 
investigating  the  whole  problem  of  industrial  housing 
and  had  decided  that  the  expenditure  of  government 
funds  for  this  purpose  should  come  under  its  direction. 
Accordingly  a  bill  was  prepared  vesting  in  the  Depart- 
ment all  government  housing  powers.  It  is  also  under- 
stood that  there  was  talk  in  some  high  quarters  of  es- 
tablishing a  Housing  Board,  similar  in  powers  and 
makeup  to  the  Shipping  Board,  with  independent  con- 
trol of  the  whole  matter.  Obviously,  some  fusion 
of  these  various  proposals  had  to  be  made  if  Congress 
were  to  be  persuaded  to  appropriate  funds.  The  differ- 
ent interests,  therefore,  came  together  last  week  in  a 
conference  at  which  were  several  Cabinet  officers  or 
their  representaitves,  and  the  chairmen  of  the  Con- 
gressional committees  controlling  the  proposed  appro- 
priations. At  this  conference  it  was  definitely  agreed 
that  there  would  be  no  centralized  control  of  all  govern- 
mental housing  vested  in  any  one  department  or  body, 
but  that  each  branch  of  the  government  should  take 
charge  of  its  own  housing  work. 

On  the  basis  of  this  arrangement,  therefore,  the  War 
Department,  the  Navy  Department  and  the  Shipping 
Board  are  each  to  have  housing  administrations,  spend- 
ing separate  appropriations  on  separate  work.  The 
Shipping  Board's  proposed  bill  allotting  to  it  $50,000,000 
is  expected  to  go  through  Congress  very  soon,  and  the 
two  departments  will  probably  be  able  to  divert  funds 
already  appropriated  to  such  housing  needs  as  come  up. 
Although  it  looks  as  though  under  this  scheme  there 
would  be  no  central  control  of  the  Government's  hous- 
ing program,  there  is  a  very  good  chance  that  such 
necessary  and  desirable  control  will  be  brought  about  by 
the  establishment  of  a  small  board  composed  of  three 
men,  representatives  of  each  of  the  three  branches  now 
at  work  on  government  housing,  who  will  act  as  an  ad- 
ministrative head  of  the  work,  leaving  the  detailed 
execution  to  the  experts  in  the  several  departments. 
No  official  intimation  of  the  formation  of  such  a  board 
has,  however,  been  given. 

Meanwhile  the  committee  of  the  Council  of  National 
Defense  continues  to  act  in  an  advisory  capacity,  being 
tied  up  more  closely  to  the  Shipping  Board,  in  whose 


offices  it  now  has  quarters,  than  to  the  Army  or  the 
Navy.  The  Board  has  appointed  J.  Rogers  Flannery, 
a  Pittsburgh  business  man,  as  head  of  its  housing  work 
and  he,  with  the  assistance  of  Mr.  Eidlitz'  committee  and 
its  offices  and  drafting  force,  is  working  at  forced  draft 
on  the  new  housing  projects  at  the  shipyards.  These 
comprise  government  owned  and  controlled  industrial 
tovms  such  as  the  one  at  Bristol,  Penn.,  described  in 
last  week's  i?sue  of  Engineering  Neivs-Record  and,  for 
the  private  plants,  the  erection  of  houses,  the  loaning  of 
money'  to  accredited  business  interests  and  the  develop- 
ment of  existing  housing  and  transportation  facilities, 
all  depending  upon  the  exigencies  of  the  particular  yard. 
Announcement  of  the  detailed  plans  may  be  expected 
soon. 

The  War  Department,  whose  housing  problems  are 
mainly  around  the  munitions  towns,  has  delegated  hous- 
ing authority  to  the  Ordnance  Department.  There  in 
the  Industrial  Service  Section,  under  Dean  Herman 
Schneider  of  the  University  of  Cincinnati,  the  execu- 
tion and  planning  of  the  housing  program  is  in  charge 
of  Perry  R.  MacNeille,  the  New  York  architect  who 
was  also  consulting  architect  for  the  Shipping  Board 
in  the  Bristol  housing  scheme.  This  section  of  the 
War  Department  and  the  corresponding  section  of  the 
Navy  Department,  which  is  not  so  well  organized  as 
yet,  are  working  in  close  harmony  with  the  Labor  Ad- 
visory Council  of  the  Department  of  Labor. 


Concrete  Ships  Are  Being  Built 
by  the  United  States 

Shipping  Board  Has  Organized  a  Division  To  Study 

Problem  and  Has  Let  Contracts  for 

Several  Vessels 

THE  United  States  Shipping  Board  several  weeks  ago 
decided  to  begin  the  construction  of  large  ocean- 
going self-propelled  concrete  ships.  Following  a  long 
investigation  of  the  possibilities  of  this  tjije  of  marine 
construction  by  the  United  States  Bureau  of  Standards 
and  the  Shipping  Board,  the  latter  body  on  Dec.  27,  1917, 
formed  a  Department  of  Concrete  Ship  Construction, 
which  has  already  developed  a  considerable  organiza- 
tion. This  organization,  which  is  being  built  up  around 
the  one  started  by  the  Bureau  of  Standards,  is  studying 
the  problems  of  concrete-ship  design,  is  checking  over 
such  designs  as  are  submitted  to  it  by  outside  engineers 
and  has  recommended  and  had  approved  by  the  board 
the  letting  of  several  contracts  for  the  construction  of 
concrete  ships, 

A  corps  of  designers  is  engaged  in  the  development  of 
a  standard  design  for  a  reinforced-concrete  ship  of 
approximately  3500  tons  deadweight  cargo  rarrying 
capacity.  In  this  study  an  original  investigation  is 
being  made  into  the  moments  to  which  an  oceangoing 
vessel  is  subjected,  as  a  result  of  which  the  stresses  are 
analyzed  and  the  design  made.  The  complete  drawings 
and  specifications  for  this  ship  are  expected  to  be  ready 
about  Mar.  1,  at  which  time  bids  will  be  asked  from 
certain  selected  contractors. 

This  same  designing  force  is  also  supervising  the 
design  of  the  ships  already  contracted  for.  The  board 
requires  that  plans  and  specifications  for  all  such  con- 
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tracts  must  bo  approved  before  construction  is  started. 
It  is  reported  that  satisfactory  projrress  is  being  made 
in  this  work.  In  addition  the  board  considers  any 
design  submitted  by  other  persons,  althou'rh  so  far  no 
complete  design  for  a  reinforced-concrete  ship  has  been 
submitted.  Many  suggestions  as  to  details,  however, 
have  proved  useful  to  the  designing   force. 

Three  Contracts  Let 

Three  contracts  have  been  let.  These  are  to  the 
Liberty  Shipbuilding  Co.,  of  Boston,  the  Fougner 
American  Steel  Concrete  Shipbuilding  Co.,  of  New 
York,  and  the  Ferro  Concrete  Shipbuilding  Corporation, 
of  New  York.  All  three  contracts  are  provisionally 
for  a  number  of  ships  but  are  contingent  upon  the  sea- 
worthiness and  satisfactory  character  of  the  first  ship 
built,  which  building  will  be  under  the  direction  of  the 
Shipping  Board.  A  fourth  contract  is  under  negotiation 
with  the  firm  building  the  5000-ton  ship  at  San  Fran- 
cisco, which  was  illustrated  in  Engineering  News-Record 
of  Jan.  17,  p.  105.  The  tree  first  contracts  are  for 
3500-ton  ships,  but  the  contemplated  San  Francisco  ship 
is  to  be  a  7500-ton  vessel,  by  far  the  largest  concrete 
ship  ever  attempted.  The  present  program  of  the  board, 
therefore,  contemplates  the  construction  of  five  large 
concrete  ships  of  different  design.  These  ships  will  all 
be  in  the  nature  of  experiments,  and  upon  their  success 
or  failure  will  depend  the  future  of  the  Government's 
concrete-ship  construction. 

The  design  of  all  but  the  7500-ton  ship  is  such  that 
the  boilers,  machinery  and  fittings  of  the  Government's 
standard  wooden  ship  can  be  used.  Such  fittings  will 
be  available  for  installation  when  the  concrete  hull.-? 
are  launched.  The  Shipping  Board  has  let  contracts  to 
a  number  of  well-established  plants  and  yards  at  which 
the  assembling  and  fitting  out  of  the  wooden  ships  i" 
to  be  done.  These  yards  are  convenient  to  the  yards 
where  the  concrete  hulls  are  to  be  made,  and  those  hulls 
will  be  towed  to  the  fitting-out  yards  as  soon  as  launched, 
there  to  be  completed  for  service. 

Tests  Being  Conducted 

In  addition  to  the  work  set  forth  above,  the  board 
is  conducting  a  number  of  tests,  which  are  being  made 
under  the  direction  of  the  Bureau  of  Standards.  It  is 
also  cooperating  with  the  United  States  Steamboat 
Inspection  Service  and  Lloyd's  Registry,  both  of  which 
bodies  have  detailed  engineers  to  cooperate  with  and 
ass!  :t  the  board.  An  officer  of  the  Bureau  of  Lighthouse 
is  alio  giving  some  cooperative  service.  It  is  expected, 
too,  that  the  question  of  concrete  barges  for  harbor  and 
inland  waterway  transport  will  soon  be  taken  up  with 
the  various  governmental  bureaus  concerned  with  that 
work. 

The  Department  of  Concrete  Ship  Construction  is 
under  the  direction  of  James  0.  Heyworth,  of  the  United 
States  Emergency  Fleet  Corporation,  with  Rudolph  J. 
Wig,  of  the  United  States  Bureau  of  Standards,  as  chief 
engineer.  The  organization  includes  Lewis  J.  Fer- 
guson, as  assistant  chief  engineer,  Robert  W.  Boyd,  of 
New  York,  as  consulting  concrete  engineer,  and  W.  A. 
Slater,  of  the  University  of  Illinois,  as  concrete  engineer. 
Other  concrete  designers  and  constructors  and  naval 
designers  are  being  brought  in  as  quickly  as  possible. 


F'.very  effort  is  being  made  to  expedite  the  work  suffi- 
ciently to  put  the  experimental  ships  in  the  water  at 
the  beginning  of  warm  weather,  so  that  should  they 
prove  successful,  quantity  production  can  be  well  under 
waj^  by  the  middle  of  summer. 


A  Single  Templet  for  Many  Curves 

By  R.  T.  Brown 

Assistant     Hipliway     ICngineer,     South     Carolina     State     Highway 
Oepartment,   Columbia,   S.   C. 

A  CONNECTED  set  of  curves  made  by  the  writer 
has  been  found  very  serviceable.  The  draftsmen 
in  those  offices  in  which  the  curves  have  been  used 
seem  to  prefer  them  to  either  the  beam  compass  or 
individual  celluloid  curves,  as  it  is  easy  to  find  a  curve 
to  fit  the  conditions. 

The  curves  were  cut  from  a  sheet  of  celluloid.  The 
sheet  was  fastened  to  the  drawing  table  .with  tacks. 
The  removable  leg  of  a  beam  compass  was  then  taken 
off  and  a  sharp  marker  made  of  metal  substituted. 
With  this,  grooves  were  cut  into  one  side  of  the  sheet. 
The  latter  was  then  turned  over  and  carefully  centered 


THIRTY-THREE  CURVES  ON  ONE  TEMPLET 

The  figures  show  a  suggested  arrangement  for  the  curves,  but  are 

of  course  not  to  scale 

over  the  line  before  used  as  the  locus  of  centers.  After 
'-rooves  were  again  cut  as  deeply  as  convenient  with 
the  improvised  point  the  sheet  was  broken  easily  along 
the  lines  by  bending  back  and  forth. 

Curves  of  tho  same  radii  were  drawn  on  a  sheet  of 
white  paper  with  a  fine  line.  The  curves  were  sand- 
papered with  a  fine  grade  of  sandpaper  fastened  on  a 
block.  While  being  sanded  they  were  repeatedly  tested 
as  to  accuracy  by  the  curves  drawn  on  the  white  sheet. 

These  curves  are  of  sufficient  length  to  fit  any  ordinary 
conditions,  as  the  sharper  curves,  which  are  the  longer, 
will  generally  be  used  with  the  larger  values  of  delta. 

Any  draftsman  with  a  little  care  and  patience  can 
cut  out  such  a  set.  using  the  scale  and  particular  curves 
best  suited  to  his  usual  run  of  work. 


HINTS  FOR  THE  CONTRACTOR 


DETAILS     WHICH     SAVE     TIME     AND     LABOR     OX     CONSTRUCTION     WORK 


Build  Big  Warehouse  in  Less  Than  Three 
Hours  at  Camp  Johnston 

By  C.  H.  Hollingsworth 

General    Superintendent,    A.    Bentlcy    &    Sons    Co., 
Camp  Joseph    K.    Johnston 

AT  CAMP  Joseph  E.  Johnston,  at  Black  Point,  near 
Jacksonville,  Fla,,  on  Dec.  10,  a  warehouse  60  x  150 
ft.  was  erected  complete  in  two  hours  and  fifty-five  min- 
utes. This  warehouse  is  a  fairly  heavy  building,  one 
storj'  high.  The  foundation  posts  and  mud  sills  for  it 
had  been  set  and  the  sills  for  the  building  were  ready 
cut.     It  was  the  second  of  two  warehouses  and  one  of 


10:50   A.M.— ALL  MATEMAL   IS   READY   FOR  THE   START 


11:  25  A.M. — JOISTS  AND  PART  OF  STUDDING  PLACED 


the  last  buildings  in  this  camp  to  be  completed,  and  as 
part  of  the  material  for  it  had  been  held  up  the  build- 
ing was  behind  the  schedule. 

The  working  gangs  were  moved  to  the  building  at 
10:  50  a.m.,  and  it  was  completed  and  roofed  and 
the  doors  were  hung  at  1 :  45  p.m.  The  pictures  show  the 
progress  of  construction.  There  is  in  round  numbers 
104,000  ft.  b.m.  of  lumber  in  the  building.  The  entire 
force  working  on  it,  including  roofers,  numbered  280 
men.  The  sills  are  8  x  13-in.  timbers  and  exactly  three 
minutes  after  starting  work  they  were  all  set,  while 
seventeen  minutes  after  starting  all  the  floor  joists  were 
in  place.  Enough  of  the  floor  was  laid  so  that  the  posts 
could  be  erected  and  the  remainder  was  laid  while  the 
building  was  being  closed  in. 

There  was  no  rehearsal  or  drilling  of  the  men  and  no 
picking  of  individuals  or  gangs,  but  all  material  was  on 
hand.  Camp  Joseph  E.  Johnston  is  a  quartermaster's 
training  camp  which  will  accommodate  about  20,000 
men.  It  is  being  built  for  the  War  Department  by  A. 
Bentley  &  Sons  Company,  of  Toledo,  Ohio.  The  writer 
is  general  superintendent,  and  F.  J.  Carew  is  superin- 
tendent of  building  construction. 


Boat  Channel  Dug  Through  Bar  in 
Creek  with  Dynamite 

By  W.  a.  Sanders 

CONFRONTED  with  the  problem  of  deepening  the 
channel  of  the  Maconia  River,  in  New  Hampshire,  so 
boats  could  be  taken  above  a  shoal  where  the  water  was 
already  too  deep  for  scraper  or  hand  excavation,  the 
writer  made  use  of  dynamite  with  success,  although  the 
material  displaced  had  to  be  lifted  through  the  water 
and  thrown  out  on  the  banks. 

The  channel  required  was  320  ft.  long.  A  first  test 
shot  with  three  sticks  spaced  2  ft.  apart  lying  on  the 
surface  of  the  gravel  and  mud  bottom  raised  nothing 
but  water.  The  charges  were  then  put  dowm  into  the 
gravel  about  12  in.,  and  spaced  at  2  ft.  intervals.  When 
fired,  the  shots  hurled  the  mud  and  gravel  clear  up  on 
the  banks,  and  blasted  a  channel  about  5  ft.  wide  and 
21  ft.  deep,  which  gave  enough  clearance  for  the  small 
boats  it  was  desired  to  take  up  the  river. 


1:45   P.M.— "MOVIES'   MARK   THE   FINISH   OF  THE  JOB 


Convert  Ford  "Locomotives"  from  Narrow 
to  Standard  Gage  with  Success 

HOME-MADE  trucks  for  standard-gage  track  were 
recently  built  by  the  Southern  California  Edison  Co. 
and  fitted  to  receive  a  Ford  automobile  engine  as  the 
m.otive  power.  The  engines  were  those  previously  used 
by  this  company  on  24-in.  gage  trucks  at  Huntington 
Lake,  where  they  handled  last  season  130,000  cu.yd.  of 
concrete  in  trains  of  three  1-cu.yd.  cars.     The  trucks 
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below  the  capacity  of  the  scows,  it  was  necessary  to  make 
the  load  three  tiers  high.  After  the  last  section  had 
been  placed,  the  top  of  the  strange  tow  stood  26  feet 
above  water. 


HOME-MADE  TRUCK  ON  18  PER  CENT.  GRADE 

were  described  in  Engineering  News-Record  for  Dec. 
13,  1917,  p.  1120. 

The  engines  are  said  to  be  doing  as  well  on  the  stand- 
ard-gage trucks  as  on  the  narrow-gage,  and  the  engineer 
says  that  they  were  easy  to  build  and  are  easy  to  repair 
and  maintain.  The  frame  of  the  truck  proper  consists 
of  steel  I-beams  and  the  drive  can  be  any  one  of  the 
transmissions  now  sold  for  converting  a  Ford  pleasure 
car  into  a  truck,  driving  from  an  intermediate  shaft  by 
chains  to  sprockets  on  the  truck  axles. 

In  the  illustration  one  of  these  trucks  is  shown  with- 
out ballast  on  an  18%  grade,  which  it  climbed  with  ease. 
The  length  of  this  incline  was  400  ft.  The  truck  climbed 
to  the  top  without  hesitation  and  when  it  reached  the 
summit  was  still  traveling  at  a  rapid  rate. 

Trucks  of  this  type  have  been  built  and  operated  with 
success  on  18-in.,  24-in.  and  standard-gage  track  for 
work  on  the  Southern  California  Edison  Co.  system  by 
R.  C.  Starr,  hydraulic  engineer  for  the  company. 


Load  Pair  of  Barges  26  Feet 
High  with  Pipe 

An  unusual  load  of  large  fabricated  steel  pipe  was 
recently  shipped  down  the  Ohio  River  on  two  barges 
fastened  side  by  side,  making  a  load  26  ft.  high.  It 
took  this  tow  from  Sunday  night  to  Thursday  morning 
to  reach  Portsmouth,  Ohio,  from  the  Neville  Island  plant 
of  the  Dravo  Contracting  ^o.,  which  fabricated  the  pipe. 
The  steel  plates  used  were  furnished  by  the  Whitaker- 
Glessner  Co.,  for  whom  the  pipe  was  made.  They  had 
been  shipped  by  rail  from  Portsmouth  and  the  cars  had 
taken  from  three  to  five  weeks  to  make  the  trip  on  ac- 
count of  freight  congestion. 

The  two  600-ton  decked  barges  were  lashed  together 
to  make  them  safe  in  a  wind  storm,  and  give  stability 
for  towing.  Although  many  of  the  sections  were  nested 
and  telescoped,  and  the  total  weight,  320  tons,  was  well 


FIRST  LAYER 


IRREGULAR  SECTIONS   MADE  LOADING   DIAGRAM 
NECESSARY 


The  whole  was  staked,  blocked  and  wired  like  an  ex- 
aggerated flat-car  load,  and  made  the  long  trip  without 
displacement  or  accident. 


Guard  Saves  Men  from  Walking  Under 
Descending  Charging  Skip 

By  W.  F.  Reichardt 

Consulting:    Municipal    Engineer,    Watertown,    Wis. 

ON  THE  writer's  work  where  a  mixer  of  the  type 
shown  in  the  photograph  is  used,  there  was  always 
trouble  in  keeping  the  men  from  walking  underneath  the 
falling  hopper  as  it  was  being  lowered  after  dumping 
a  batch  into  the  mixer.  The  simple  precaution  shown  in 
the  photograph  was  placed  on  this  paving  mixer  by 
Sweeney  Brothers,  contractors  of  Reedsburg,  Wis.,  on  a 


RODS    PREVENT   MEN    WALKING   IjNDER   SKIP 
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paving  contract  under  the  writer's  supervision  carried 
out  last  year  at  Princeton,  Wis.  Although  the  arrange- 
ment would  appear  to  be  obvious,  the  writer  has  never 
seen  a  similar  one  in  use. 

The  guards,  as  can  be  seen,  are  inexpensive,  and  eas- 
ily attached  to  the  machine. 


Knife-Edge  "Grit  Shield"  on  Top  of 
Hopper  Gate  Prevents  Trouble 

By  John  H.  Sawkins 

Jersey    City,    X.    J. 

A  HOPPER  gate  in  use  on  one  of  the  large  floating 
concrete  mixing  plants  belonging  to  Henry  Steers 
&  Co.,  Inc.,  is  built  so  that  it  does  not  stick  from  sand 
or  fine  gravel  catching  in  the  side  grooves,  and  has 
given  satisfactory  service. 

As  shown  in  the  drawing,  the  }-in.  plates  forming  the 
lower  slides  for  the  double  leaves  of  the  gate  are  sep- 
arated by  h  in.  at  the  center  to  allow  any  grit  which 
may  accumulate  in  the  groove  to  drop  out.  The  iron 
stops  are  placed  2  in.  from  the  back  ends  of  the  grooves 
for  the  same  reason.  The  gates  themselves  are  l-in. 
iron  plates  placed  so  that  they  overlap  each  other  1  in., 
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SELF-CLEARING   GROOVES    PREVENT    STICKING 

ivhich  prevents  any  gravel  being  caught  between  the 
;wo  plates  when  the  gate  is  closed.  '.■■.'. 

The  accumulation  of  grit  in  the  groove  is  reduced  to 
I  minimum  by  a  "grit  shield"  having  a  knife  edge  which 
Dears  on  top  of  the  gate  leaves,  as  shown  in  the  small 
ietail  drawing.  The  :l-in.  plate  forming  the  back  of 
;he  slide  on  each  side  prevents  the  leaves  of  the  gate 
Tom  cutting  into  the  timber  when  there  is  a  diagonal 
)ull  on  them,  resulting  from  the  connecting  rods  making 
in  angle  with  the  center  line  of  the  leaves. 


Temporary  Trestles  Stiffened  by 
Twisted  Wires 

IN  THE  work  of  increasing  the  height  of  dams  at 
Huntington  Lake,  California,  high  trestles,  en  which 
to  convey  materials,  had  to  be  built  over  the  structures. 
When  these  trestles  had  been  constructed,  it  was  decided 


WIRES   REDUCED   VIBRATION   AND   "WORKING   OF  JOINTS 

that  the  use  of  a  considerable  quantity  of  old  wire 
which  the  company  had  at  the  site  would  be  an  inex- 
pensive method  of  reducing  vibration  in  the  trestles  and 
increasing  their  stability.  Accordingly,  the  wire  was 
cut  into  suitable  lengths,  put  in  place  between  stringers 
and  diagonally  across  the  tops  of  bents,  and  twisted 
taut.  This  work  was  done  by  common  labor,  under  the 
direction  of  a  foreman  who  pointed  out  the  places  where 
wires  should  be  stretched.  No  prearranged  system  of 
attaching  the  wires  was  followed,  the  foreman  simply 
using  his  judgment.  The  accompanying  photograph, 
taken  under  one  of  the  trestles,  shows  the  wires  in 
place. 


Engineers  Want  Reclamation  Fund  for  Oklahoma 

Modification  of  allotments  for  the  Federal  reclamation 
fund  is  proposed  by  the  Oklahoma  Society  of  Engineers 
in  an  amendment  to  the  Chamberlain  reclamation  bill 
now  before  Congress.  Under  this  plan  an  amount  equal 
to  the  contribution  of  any  state  to  the  Federal  fund  will 
be  allotted  to  that  state  for  the  construction  of  irriga- 
tion, drainage  and  flood-protection  works.  From  this 
amount  would  be  deducted  any  allotments  from  the  Fed- 
eral fund  prior  to  June  30,  1917,  for  work  in  that  par- 
ticular state. 

Unequal  allotments  from  the  Federal  fund  to  the  sev- 
eral states  which  have  contributed  to  this  fund  is  the 
reason  for  the  proposed  plan.  There  is  no  criticism 
of  previous  piactice,  it  being  recognized  that  allotments 
whtre  the  largest  results  were  obtainable  were  weU 
.justified.  The  plan  applies  particularly  to  six  states, 
California,  Kansas,  North  Dakota,  Oklahoma,  Oregon 
and  South  Dakota.  It  is  pointed  out  that  while  Okla- 
homa alone  has  contributed  $5,800,000  to  the  Federal 
reclamation  fund,  most  of  this  has  been  spent  in  other 
states,  and  Oklahoma  now  wants  about  $5,662,800  for 
reclamation  works  within  its  own  boundaries. 


News  of  the  Week 


CURRENT     EVENTS     IN     THE    CIVIL      ENGINEERING     AND     CONTRACTING     FIELDS 


Professional  Unity  Advanced 
by  Ohio  Conference 

Forms   Association   of   Ohio   Technical 

Societies— Endorses    Ten    Cardinal 

Cooperation  Principles 

Editorial  Correspondence 

Enthusiastic  desire  to  bring  about 
professional  unity  in  the  State  of  Ohio 
was  the  outstanding  feature  of  the  con- 
ference of  engineering  societies  of  that 
state  held  at  Columbus,  Jan.  29.  The 
meeting  resulted  in  the  formation  of  a 
permanent  organization,  the  Associa- 
tion of  Ohio  Technical  Societies,  with 
Clyde  T.  Morris,  professor  of  civil  en- 
gineering of  Ohio  State  University  as 
president  and  C.  E.  Drayer,  of  Cleve- 
land, as  secretary.  Every  local  society 
and  local  section  of  the  national  socie- 
ties in  the  state  was  represented  ex- 
cept one  local  society,  whose  absence 
but  emphasized  the  belief  of  the  engi- 
neers of  Ohio  in  unity. 

Delegates  numbering  20,  represent- 
ing 10  societies,  gathered  in  the  li- 
brary building  of  the  university. 

In  discussing  the  subject  of  coopera- 
tion and  the  organizations  to  be  includ- 
ed in  the  state  association,  the  opinion 
was  expressed  by  the  representative  of 
the  Columbus  chapter  of  the  American 
Institute  of  Architects  that  the  work  of 
both  architect  and  engineer  would  be 
improved  if  each  made  use  of  the  spe- 
cial training  of  the  other.  An  illustra- 
tion was  found  in  the  concrete  bridges 
over  the  Scioto  River,  in  Columbus, 
where  the  combined  eflForts  of  members 
of  the  two  professions  resulted  in  a 
commendable  design.  The  unfortunate 
experiences  of  engineers  and  architects 
in  Illinois  in  furthering  laws  regulat- 
ing practice  were  discussed,  and  deci- 
sive assent  was  voiced  by  the  delegates 
to  the  suggestion  that  architects  be  wel- 
comed in  the  "get-together"  movement 
in  Ohio. 

Resolutions  were  passed  indorsing 
-the  10  cardinal  principles  adopted  by 
the  Committee  on  Engineering  Co- 
operation at  its  conference  last  March; 
urging  local  societies  to  endeavor  to 
have  at  least  one  engineer  named  on 
any  board  having  to  do  with  the  expen- 
diture of  public  funds  where  engineer- 
ing experience  would  be  of  assistance; 
and  indorsing  the  report  of  the  inter- 
society  relations  committee  of  the 
Cleveland  Engineering  Society  suggest- 
ing that  the  national  societies  consider 
as  a  prerequisite  to  membership  that  a 
candidate  show  membership  in  an  ac- 
credited local  society. 

Employment,  legislation,  participa- 
tion in  civic  affairs  and  statutory  reg- 
ulation of  engineering  practice  were 
discuso^d,   the    last    named    at   length. 
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A  delegate  from  Cincinnati  who 
employs  some  70  engineers  advanced 
the  need  for  information  determining 
how  much  each  class  of  engineering 
work  should  be  paid.  He  wished  to  pay 
what  the  work  was  worth,  but  had  no 
means  of  knowing  what  that  was  ex- 
cept when  someone  tried  tJ  take  men 
away. 

All  delegates  seemed  to  refrognize 
that  regulation  by  law  of  the  practice 
of  engineering  was  coming.  If  engi- 
neers did  not  recognize  this  situation 
and  draft  the  laws  themselves,  others 
would  do  so. 

These  questions  and  others  will  be 
placed  in  the  hands  of  committees  for 
consideration  and  report  after  the  so- 
cieties constituting  the  conferences 
have  heard  the  reports  of  their  dele- 
gates and  approved  the  central  organ- 
ization. Provision  was  made  for  suffi- 
cient funds  to  meet  the  expenses  for 
the  coming  year. 


Now  a  New  Commission  for  New 
York's  West  Side  Problem 

Repeal  of  existing  laws  regarding 
New  York  City's  "West  Side  freight 
problem,  and  the  appointment  of  a  new 
commission  to  handle  the  matter,  are 
embodied  in  the  report  of  the  special 
Commission  on  West  Side  Improve- 
ment, which  was  submitted  to  the  state 
legislature  Jan.  31.  The  commission 
proposed  would  consist  of  the  mayor 
and  comptroller  of  New  York  City,  ex 
officio;  two  members,  designated  by  the 
governor,  of  the  Public  Service  Com- 
mission; and  three  additional  persons 
to  be  appointed  by  the  governor. 

The  report  recommends  certain  ele- 
ments as  desirable  in  any  plan  to  be 
adopted.  They  include  a  subway  or 
elevated  terminal  system  from  Sixtieth 
St.  to  Canal  St.,  open  to  all  railroads, 
and  one  or  more  tunnels  under  the 
Hudson  River  to  connect  with  the 
yards  in  New  Jersey.  North  of  Six- 
tieth St.  the  treatment  proposed  is  very 
similar  to  that  recommended  last  fall 
ty  the  joint  committee  of  the  Board  of 
Estimate  and  the  Public  Service  Com- 


Minnesota  Road  Activities  on 
Arterial  Routes  Only 

The  policy  of  the  Minnesota  High- 
way Department  in  its  cooperation 
with  the  counties  duriag  1918  has  been 
agreed  upon,  and  will  result  in  a  con- 
centration of  effort  upon  main  arterial 
highways,  with  a  total  slighting  of  the 
miscellaneous  and  general  improvement 
of  roads  of  less  importance.  With  its 
main  policy  will  be  coupled  an  inten- 
sive system  of  maintenance  of  all  the 


Canadian    Civil     Engineers' 
Society  Changes  Its  Name 

Will  Be  Known  Hereafter  as  Engineer- 
ing Institute  of  Canada — Holds 
Convention  in  Montreal 

The  annual  convention  of  the  Can- 
adian Society  of  Civil  Engineers  was 
held  at  Montreal,  Jan.  22  and  23.  Col. 
C.  N.  Montsworat  occupied  the  chair. 
The  principal  paper  was  read  by  B. 
F.  Haanel,  chief  of  the  division  of  fuels 
and  testing,  Department  of  Mines,  Ot- 
tawa. His  subject  was  "Fuels  of  Can- 
ada," and  he  dealt  with  the  gravity  of 
the  fuel  situation,  pointing  out  that 
Canada  was  at  present  dependent  on 
the  United  States  for  her  coal  supply. 
He  urged  that  the  lignite  and  peat  re- 
sources of  Canada  should  be  utilized,  in 
order  to  make  the  country  self-support- 
ing in  the  matter  of  fuel. 

The  name  of  the  society  was  changed 
to  the  "Engineering  Institute  of  Can- 
ada." The  following  officers  wer^ 
elected:  President,  Henry  H.  Vaughan] 
Montreal,  vice  president  and  genera! 
manager  of  the  Dominion  Bridge  Co.; 
vice  presidents,  T.  H.  White,  Vancou- 
ver, B.  C;  J.  M.  R.  Fairbairn,  assist- 
ant chief  engineer,  Canadian  Pacific 
Ry.,  Montreal;  Prof.  H.  E.  T.  Haultain, 
University  of  Toronto,  and  R.  F.  Hay- 
ward,  of  the  Western  Canada  Power 
Co.,  Vancouver.  Mr.  Vaughan,  the 
newly  elected  president,  is  an  English- 
man by  birth  and  went  to  the  United 
States  in  1891.  After  occupying  im- 
portant positions  in  connection  with 
American  railways  he  went  to  Canada 
in  1904  as  superintendent  of  motive 
power  of  the  Canadian  Pacific  Ry. 
Lines  East.  A  year  later  he  became 
assistant  to  the  vice  president,  with 
charge  of  the  Angus  shops,  Montreal, 
and  the  car  and  locomotive  equipment. 
Subsequently  he  became  president  of 
the  Montreal  Ammunition  Co.  and  the 
Dominion  Cop'^er  Products  Co.,  and 
when  these  cc.npanies  were  absorbed 
by  the  Dominion  Bridge  Co.  Mr. 
Vaughan  joined  the  staff  of  the  latter 
as  vice  president  and  general  manager. 


roads  of  the  state.  The  trunk-line  traf- 
fic has  developed  to  such  an  extent  that 
the  state  cannot  afford  to  withhold  the 
necessary  improvements  to  fit  such 
roads  for  the  traffic  to  which  they  will 
be  subjected.  All  this  means  that  a 
higher  class  of  construction  will  have 
to  be  instituted,  and,  even  if  the  cost 
of  labor  and  materials  is  unusually 
high,  it  is  felt  that  there  is  no  reason- 
able prospect  of  a  noticeable  decrease 
in  cost  within  the  next  three  years — 
and  the  roads  must  be  taken  care  of 
immediately. 


February  7,  1918 
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The  total  amount  available  for  the 
1918  program  is  $7,700,000,  which 
must  cover  both  construction  and  main- 
tenance. Every  effort  is  being  di- 
rected toward  a  completion  of  the  de- 
tails of  the  program,  so  that  contracts 
may  be  made  as  soon  as  the  season 
opens. 

Railv/ay  Engineering  Association 
Nominations  Announced 

C.  A.  Morse,  chief  engineer  of  the 
Chicago,  Rock  Island  &  Pacific  Ry.,  has 
been  announced  as  nominee  for  presi- 
dent of  the  American  Railway  Engi- 
neering Association  for  the  coming 
year.  H.  R.  Safford,  chief  engineer  of 
the  Grand  Trunk  Ry.,  is  nominated  for 
vice  president.  George  H.  Bremner 
and  E.  H.  Fritch  are  renominated  for 
treasurer   and    secretary,    respectively. 

Three  directors  are  to  be  chosen 
from  the  following  nine  candidates:  J. 
L.  Campbell,  El  Paso  &  Southwestern; 
J.  E.  Crawford,  Norfolk  &  WeL^tem; 
J.  M.  R.  Fairbairn,  Canadian  Pacific; 
E.  A.  Frink,  Seaboard  Air  Line;  John 
V  Hanna,  Kansas  City  Terminal;  E. 
H.  Lee,  Chicago  &  Western  Indiana; 
H.  T.  Porter,  Bessemer  &  Lake  Erie; 

E.  B.  Temple,  Pennsylvania,  and  Prof. 

F.  E.   Turneaure,   University  of  Wis- 
consin. 

Five  members  of  the  nominating 
committee  are  to  be  elected  from  these 
ten  nominees:  J.  E.  Crawford,  Norfolk 
&  Western;  Arthur  Crumpton,  Grand 
Trunk;  B.  J.  Dalton,  Missouri,  Kansas 
&  Texas;  H.  T.  Douglas,  Jr.,  Chicago 
&  Alton;  John  V.  Hanna,  Kansas  City 
Terminal;  A.  J.  Himes,  New  York, 
Chicago  &  Si.  Louis;  J.  B.  Jenkins, 
RaltiT.orc  &  Ohio;  J.  A.  Peabody,  Chi- 
cago &  North  Western;  A.  R.  Raymer, 
Pittsburgh  &  Lake  Erie,  and  J.  E.  Wil- 
loughby,  Atlantic  Coast  Line. 


Four    Indiana    Engineering 
Societies  Meet  Together 

War  topics,  market  highways,  con- 
crete ships  and  vocational  education 
occupied  to  the  full  the  one-day  con- 
vention, Jan.  25,  of  the  Indiana  Engi- 
neering Society  held  in  conjunction 
with  the  Indiana  sections  of  the  Amer- 
ican Society  of  Electrical  Engineers 
and  American  Society  of  Mechanical 
Engineers,  and  the  Indianapolis  Engi- 
neers' Club. 

W.  S.  Moore,  state  highway  engineer, 
explained  the  designated  800  miles  of 
main  market  highways  which  the 
newly  created  commission  has  selected 
out  of  the  2000  miles  to  be  developed. 
Th-i  commission  has  decided  to  use 
nothing  but  hard  surfaces  on  a  mini- 
mum width  of  18  ft.,  because  85%  of 
the  traffic  of  the  state  is  borne  on  159/ 
of  the  roads.  I  Ir.  Moore  is  of  the  opin- 
ion that  it  is  in  the  interest  of  the 
state  to  build  the  roads  for  motor 
trucks,  and  not  the  trucks  for  the  roads. 

Surveys  are  complete  for  100  miles, 
one-half  of  the  mileage  for  which 
^oney  is  available  from  state  and  coun- 
ties,  each    bearing   one-half   the    cost. 


Much  of  this  200  miles  may  be  buiit  by 
team  and   motor-truck   haul. 

A  legislative  committee,  headed  by 
J.  W.  Mueller,  recounted  the  experi- 
ence of  the  committee  on  piloting 
through  both  hou.ses  of  the  legislature 
a  bill  to  raise  the  compensation  of 
county  surveyors  above  the  time-hon- 
ored .$5  per  diem  rate,  only  to  have  it 
vetoed  by  the  governor.  A  bill  for  the 
licensing  of  engineers,  designed  as  a 
companion  to  a  proposed  architects 
law,  which  cut  out  structural  engi- 
neers, was  urged  and  was  withdrawn 
when  the  architects  recalled  their  bill. 

The  newly-elected  oflficers  are  W.  S. 
Moore,  president;  Prof.  G.  A.  Young 
and  J.  T.  Wilkins,  vice  presidents; 
Charles  Brossmann,  secretary. 


New  York  City  Plan  and  Scope 
Committee  Abolished 

The  New  York  City  Board  of  Esti- 
mate voted  Feb.  2  to  abolish  its  Com- 
mittee on  City  Plan  and  Scope,  created 
under  the  recent  Mitchel  administra- 
tion to  deal  with  city  planning  matters. 
Assuming  that  no  appointments  will 
be  made  to  carry  on  the  work  under 
some  other  name,  $21,400  of  salaries 
will  be  saved,  including  $5000  a  year 
paid  to  Robert  H.  Whitten,  secretary. 
The  engineering  force  of  the  committee 
included  George  W.  Tuttle  and  Edward 
M.  Law,  assistant  engineers,  and  two 
draftsmen. 


Canada  Will  Tear  Up  750  Miles 
of  Branch  Lines  To  Get  Rails 

Between  1500  and  2000  miles  of 
rails  on  the  less  important  railroad 
lines  in  Canada  are  to  be  taken  up  to 
supply  the  main  lines,  according  to  a 
decision  reached  recently  by  the  Cana- 
dian Railway  War  Board.  Which  lines 
will  be  torn  up  is  to  be  determined 
later.  It  is  estimated  that  at  least 
20,000  laborers  will  be  required  for 
the  work,  and  in  view  of  the  shortage 
of  labor  the  Dominion  Government  will 
be  asked  to  hold  certain  classes  of 
laborers,  including  Chinese  coolies, 
passing  through  Canada  to  Europe. 


Norwood   Seeks  Town  Manager 

Owin<^  to  the  resignation  of  Clarence 
A.  Bingham  to  become  city  manager  of 
Waltham,  Mass.,  the  town  of  Norwood, 
Mass.,  is  advertising  for  candidates  for 
the  position  of  town  manager.  Appli- 
cants should  state  their  experience  and 
qualifications  in  their  first  letters, 
which  should  be  iddressed  to  Oliver  J. 
Barr,  clerk  of  the  board  of  selectmen, 
Norwood,  Massachusetts. 


Bayonne  Votes  D  >wn  Water- 
Supply  Purchase 

Purchase  by  B  yonne,  N.  J.,  of  the 
water-supply  conduit  owned  by  the 
New  York  &  New  Jersey  Water  Co. 
was  defeated  at  the  polls,  Jan.  22,  by 
a  vote  of  2240  to  2127  for  the  project. 
This  is  the  third  adverse  vote.  Bay- 
onne owns  its  distributing  system  and 
buys  water  in  bulk  from  the  company. 


Western   Society  of   Engineers 
Enters  on  Fiftieth  Year 

War  services  rendered,  financial  con- 
ditions stabilized,  a  new  vision  of  ac- 
tivities defined,  social  problems  fore- 
cast, were  some  of  the  subjects  dis- 
cussed by  H.  J.  Burt,  retiring  presi- 
dent of  the  Western  Sjciety  of  Engi- 
n'.ers,  at  the  annua'  dinner  and  meet- 
ing, Jan.  24.  More  than  100  members 
of  the  ;.,dciety,  10%  of  its  enrollment, 
are  represented  on  its  service  flag;  one- 
third  of  its  fifteen  directors  are  in- 
cluded. 

Through  the  efforts  of  the  finance 
committee,  headed  by  D.  W.  Roper, 
first  vice  president,  a  large  number  of 
matters  which  have  been  left  unsettled 
during  previous  years  have  been 
cleared  up.  Practically  for  the  first 
time  the  books  have  been  closed  on 
time,  so  that  the  incoming  board  starts 
with  a  clean  slate.  Overdue  accounts 
have  been  collected,  and  while  the  roll 
indicated  a  decrease  from  previous 
years,  the  society  knows  the  trust- 
v/orthy  quality  of  its  membership.  Ex- 
penses have  boen  less  than  collections, 
and  two  $1000  Liberty  Bonds  have  been 
added  to  the  reserve  fund. 

The  re>:ipients  of  the  Chanute  meda!:^ 
for  the  best  papers  presented  in  191C 
are  as  follows:  H.  B.  Sauerman  for  i- 
paper  in  general  engineering  cr 
"Fortification";  Clinton  B.  Stewart, 
for  a  paper  in  civil  engineering  on  "Tr- 
vestigr.tion  cf  Flood  Flow  on  the  Wis- 
consin River  at  Merrill,  Wisconsin." 

To  carry  out  more  effectively  the 
technical  aims  of  the  society,  which 
has  just  entered  on  its  fiftieth  year, 
Mr.  Burt  asserted  that  it  should  par- 
ticipate directly  in  scientific  work.  He 
would  resolve  the  society  into  an  acad- 
emy of  engineering  science,  every  mem- 
ber serving  on  a  committee  on  some 
subject  of  importance  to  the  profession. 
Such  committees  could  conduct  or  di- 
rect research  work;  could  standardize 
engineering  practice  when  su^h  stand- 
ardization is  feasible;  and  could  estab- 
lish the  prop;  V  relation  of  the  profes- 
sion to  the  pubJc  and  p^abli?  affairs, 
not  from  the  viewpoint  of  the  narrow 
interest  of  the  engineer,  but  broadiy, 
for  the  common  good. 


Wood  Preservers  Discuss  Oils. 
Flooring  and  Paving 

Wood  blocks  for  street  and  interior 
paving,  and  modifications  in  specifica- 
tions for  oil  for  timber  treatment,  were 
the  main  subjects  considered  nt  the 
fourteenth  annual  meeting  of  the 
American  Wood  Pj-escrvers'  Associa- 
tion, held  in  Chicago,  Jan.  22  to  24. 

For  president  in  1918  Morris  K. 
Trumbull,  vice  president  of  the  Na- 
tional Lumber  and  Creosoting  Co.,  was 
elected.  The  vice  presidents  are  J.  B. 
Card  and  A.  R.  Joyce.  The  secretary 
is  F.  J.  Angier,  of  the  Baltimore  <^- 
Ohio  R.R.,  Baltimore.  Md.  The  annual 
meeting  of  1919  is  to  be  held  in  St 
Louis,  Missouri. 
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War  Engineering  in  France 
Described 

By   Secretary    Baker    Before    Senate — 
Transportation  and  Terminal  Con- 
struction   Outlined 

A  vivid  picture  of  some  of  the  engi- 
neering activities  behind  the  line  in 
France  was  painted  by  Seci-etary  of 
War  Baker  in  speaking  before  the  Sen- 
ate Committee  on  Military  Affairs, 
Jan.  28.  In  his  address  to  the  Com- 
mittee the  Secretary  told  of  engineer- 
ing regiments  sent  abroad;  of  the 
building  of  hospitals;  of  the  construc- 
tion of  docks  and  wharves  at  Ameri- 
can ports;  of  the  fabrication  in  this 
country  and  the  sending  over  to  France 
of  dock-handling  machinery  and  of  the 
piles  with  which  the  docks  were  built; 
of  constructing  behind  the  lines  ord- 
nance bases  and  repair  depots;  of  re- 
building and  amplifying  a  railroad  in 
France  600  miles  long,  shipping  for  it 
from  the  United  States  "the  nails, 
cross-ties,  spikes,  fishplates,  engines, 
cars  and  buildings." 

The  Secretary  said  in  part: 

"In  a  very  short  time  we  had  organ- 
ized engineering  regiments  of  railroad 
men  and  sent  them  over  there  and  were 
rebuilding  behind  the  lines  of  the  Brit- 
ish and  French  the  railroads  which 
were  being  carried  forward  with  their 
advance,  reconstructing  their  broken 
engines  and  cars,  and  building  new 
railroads,  back  of  both  the  French  and 
British  lines. 

"Special  studies  showed  that  the  rail- 
roads and  the  facilities  of  France  dur- 
ing this  war  had  bsen  kept  in  excellent 
condition — far  better  than  was  sup- 
posed possible.  And  yet  they  showed 
that  those  railroads  were  used  to  the 
maximum  to  take  care  of  the  needs 
of  the  French  and  British  themselves, 
and  that  when  our  army  became  a  great 
army  it  would  be  necessary  for  us  to 


build  back  of  our  own  lin'^s  an  inde- 
pendent line  of  communication. 

"The  French  had  naturally  reserved 
the  best  ports  in  France  for  their  own 
supply.  The  channel  ports  have  been 
reserved  for  the  British.  When  we 
came  in  it  was  necessary  for  us  to  have 
independent  ports  of  entry. 

"We  were  given  several  ports.  As 
you  perhaps  recall,  the  ports  of  France 
are  tidal  ports — ports  with  deep  wa- 
ter and  tidal  basins — at  high  tides,  with 
insufficient  water  for  landing  at  the 
docks  when  the  tide  is  out. 

Difficult  Const."iuction  Work 
"As  a  consequ?nce,  the  construction  cf 
docks  and  wharves  for  tidal  basins  in 
ports  of  that  kind  is  very  much  more 
difficult  than  where  you  have  a  deep- 
sea  harbor  and  all  you  need  to  do  is  to 
erect  a  pile  wharf.  We  have  had  to 
build  docks,  we  have  had  to  fabricate 
in  this  country  and  send  over  dock- 
handling  machinery;  we  have  had  to 
send  from  this  country  even  the  piles 
to  build  the  docks.  We  have  had  to 
have  cranes  manufactured  in  this 
country  and  sent  over  to  be  erected 
on  those  docks.  We  have  had  to  erect 
over  there  warehouses  at  the  ports  of 
disembarkation  in  order  that  these  vast 
accumulations  of  stores  and  supplies 
which  go  over  can  be  properly  housed 
and  cared  for,  until  they  can  be  dis- 
tributed into  the   interior. 

"We  have  had  to  take  over,  and  are 
in  process  of  rebuilding,  a  railrof.d  600 
miles  long,  in  order  to  carry  our  prod- 
ucts from  our  port  of  disembarkation 
to  our  general  bases  of  operation.  And 
all  of  that,  gentlemen,  has  to  be  done, 
not  only  studied  out,  as  a  necessary 
thing  to  do,  but  when  so  studied  out  and 
reported  here,  the  manufacture  of  those 
things  has  to  be  carried  out  in  this 
country,  and  the  things  shipped  over 
there — nails,  cross-ties,  spikes,  fish- 
plates, engines,  cars,  buildings." 


Cut   Size   of   Largest   Ship- 
building Plant 

Isolated    Site    and    Great    Number    of 
Ways  Detriment  to  Early  Produc- 
tion cf  Tonnage,  Says  Piez 

The  remoteness  of  the  site  at  Hog 
Island,  Philadelphia,  with  respect  to 
transportation  facilities,  and  the  un- 
usual size  of  the  plant,  which  was  to 
contain  fifty  launchways,  are  assigned 
by  Charles  Piez,  vice  president  and 
general  manager  of  the  Emergency 
Fleet  Corporation,  as  the  reasons  for 
requesting  the  American  International 
Shipbuilding  Corporation,  contractor 
for  the  fabricated  steel  ships  to  be  built 
there,  to  reduce  its  program  to  the  im- 
mediate completion  of  the  32  ways 
which  have  been  begun.  Trackage  and 
warehouse  facilities  required  for  the 
18  ways  whose  construction  will  be 
postponed  are  not  to  be  provided  at 
present,  it  is  understood. 

In  a  letter  signed  by  Mr.  Piez  and 
made  public  Jan.  30  in  the  course  of  an 
investigation  being  carried   on   by  the 


Senate  Committee  on  Commerce,  it  is 
admitted  that  actual  construction  did 
not  start  in  the  shipyard  until  Oct.  1, 
and  that  three  days  thereafter  the 
original  plan  of  constructing  200  ships 
ail  of  one  type  and  size  was  changed 
to  include  70  vessels  of  a  larger  and 
speedier  type. 

The  estimate  of  the  American  Inter- 
national Shipbuilding  Corporation, 
says  the  letter,  did  not  guarantee  the 
cost  of  $21,000,000  proposed,  but  stated 
that  the  first  of  the  ways  should  be 
finished  four  months  from  the  time  of 
beginning  woi'k  and  the  last  25  days 
later.  This  would  require  the  comple- 
tion of  the  entire  yard  by  Mar.  1. 

Six  Reasons  Fon  Delay 
It  is  charged  in  the  letter  that  for 
six  reasons  construction  progress  has 
not  been  satisfactory,  and  that  costs 
have  been  increased  above  those  esti- 
mated. 

First,  the  work  was  begun  so  late 
in  the  season  that  much  heavy  con- 
struction had  to  be  carried  out  under 
the  handicap  of  severe  winter  weather. 


New  Instructors  at  Engineer 
Officers'  Training  Camp 

The  following  named  officers.  Engi- 
neer Resefve  Corps,  have  been  relieved 
from  duty  with  the  305th  Engineers, 
and  ordered  to  report  to  the  command- 
ing officer.  Engineer  Officers'  Training 
Camp,  for  duty  as  instructors:  Cap- 
tains Eugene  W.  Magruder,  John  W. 
Swaren,  Vinton  D.  Cockey,  Ralph  E. 
Doherty,  Thomas  S.  Newman,  Frank 
R.  Allen,  Percy  W.  Ott,  Myron  D.  Rey- 
nolds, Ernest  W.  Schoder,  Max  A. 
Berns,  Eugene  B.  Wilhelm,  Jr.,  Robert 
W.  Wood,  Christopher  T.  Chenery,  Ea- 
v.ard  W.  Robinson,  John  H.  Thompson, 
Jr.,  Herschel  H.  Allen,  Willard  See  and 
Conrad  G.  Fredin. 


Eight-Hour  Law  Has  Not 

Materially    Shortened 

Trainmen's  Day 

Announcement  has  been  made  of  the 
findings  of  the  commission  appointed 
in  1916  to  study  the  workings  of  the 
Adamson  law,  the  so-called  eight-hour 
law  for  railroad  trainmen.  In  yard 
operation  there  has  been  some  reduc- 
tion in  the  actual  hours  of  work.  In 
road  service  the  reduction  has  been 
slight  and  the  main  effect  of  the  law 
has  been  incrcasa  of  wages.  The  added 
annual  cost  indicated  by  figures  for 
January,  1917,  is  $61,000,000. 

The  commission  consisted  of  George 
W.  Goethals,  chairman;  E.  E.  Clark 
and  George  Rublee. 

Second,  the  railroad  facilities  in  the 
vicinity  of  the  plant  were  inadequate 
for  the  needs  of  the  construction  work. 

Third,  the  isolation  of  the  site  made 
it  difficult  to  obtain  and  retain  expe- 
rienced workmen. 

Fourth,  inadequate  driveways  and 
insufficient  temporary  trackage  ham- 
pered the  handling  of  construction  ma- 
terial within  the  plant. 

Fifth,  "Material  seems  to  have  been 
ordered  without  regard  for  actual 
needs  and  existing  facilities  for  hand- 
ling that  is  necessary  to  prevent  undue 
congestion  on  railroads  leading  to  the 
plant." 

Sixth,  such  great  numbers  of  men 
have  been  employed  in  the  effort  to  in- 
crease the  speed  of  construction  that 
the  supervising  staff  was  unequal  to 
the  task  of  directing  them  efficiently. 

The  letter,  as  quoted  at  length  in 
the  daily  press,  does  not  indicate 
whether  Mr.  Piez  blames  the  Emer- 
gency Fleet  Corporation  or  the  Amer- 
ican International  Shipbuilding  Cor- 
poration for  these  conditions.  It  has 
been  stated  in  various  quarters  that 
the  Emergency  Fleet  Corporation  was 
dissatisfied  with  the  organization  and 
the  work,  while  on  the  other  hand  it  is 
said  by  men  connected  with  the  project 
that  the  Emergency  Fleet  Corporation 
procured  all  construction  materials,  in- 
cluding their  delivery,  and  that  its  en- 
gineering organization  was  also  con- 
cerned with  the  detailed  plans. 
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Artillery  Observation  Tower 
but  It  i)\  eng-meors. 


Frencb  engineers  have  replac- 
ed the  old  bridj^e,  destroyed 
in  the  Aisne  sector  by  gun- 
in  c  \a'A  September,  with  a 
iRw  siccl  Structure  which  the 
\!cu  shows  still  resting:  on 
the  iab>*\\ork. 


Built  on  French  soil  out  of 
American  -  mode  sections, 
such  cantonments  are  erected 
in  rnpid  time. 


The  engineers  throw  these 
types  of  foot  bridges  across 
small  streams,  shell  holes  and 
mud  flats  in  the  almost  im- 
passable sections  of  Belgium. 
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Navy  Wants  Engineers  and 
Mechanics  for  Aviators 

Commissions  Open  for  Skilled  Men  Who 
Apply  Now — Gasoline  Engine  Ex- 
perts and  Draftsmen  Needed. 

The  Navy  Department  announces 
that  men  will  be  selected  soon  for  avia- 
tion sei'vice.  Applicants  of  suitable 
qualifications  who  report  now  to  the 
Navy  recruiting  offices  are  eligible  for 
examination  for  commissions  and  rat- 
ings. The  rates  of  pay  and  duties  as- 
signed in  the  aviation  work  in  the  Navy 
make  this  opportunity  highly  attractive 
to  mechanical  engineers,  and  to  drafts- 
men, mechanics  and  others  who  are  ex- 
perienced in  gasoline  engine  design  or 
operation. 

The  announcement  follows : 
1.  Officers  from  the  department  will. 
within  a  very  short  time,  report  to  you 
for  the  purpose  of  making  a  selection 
from  the  personnel  of  your  district  of 
men  to  equip  for  special  work  in  con- 
nection   with    aviation    as    follows: 

(a)  Experienced  engineers  for  engi- 
neer officers  at  the  various  naval  air 
stations.  These  men  will  be  commis- 
sioned in  Class  5,  and  sent  to  the  Co- 
lumbia University  for  further  engi- 
neering training,  and  thence  to  the 
Packard  Motor  Co.,  Detroit,  for  special 
instruction  on  Liberty  engines. 

(b)  Experienced  gasoline-engine  men 
for  further  instruction  at  Columbia 
University,  and  special  instruction  at 
the  Packard  Motor  Co.  on  Liberty  en- 
gines. These  men  will  be  given  ratings 
in  Class  5,  in  accordance  with  their 
qualifications. 

(c)  Graduate  mechanical  engineers 
and  men  of  experience  along  engineer- 
ing lines  for  special  duty  in  the  Bu- 
reau of  Steam  Engineering,  and  in 
connection  with  work  of  this  bureau 
at  various  places.  Such  men  will  be 
commissioned   immediately   in   Class  5. 

(d)  Aeronautical  and  other  gasoline- 
engine  draftsmen  for  work  in  the 
Bureau  of  Steam  Engineering.  These 
men  will  be  given  ratings  of  chief  petty 
officer  and  petty  officer  in  Class  5,  in 
accordance  with  their   qualifications. 

(e)  Men  who  have  had  experience 
in  compressed  gases,  especially  hydro- 
gen. A  limited  number  of  these  men 
will  be  given  commissions  in  Class  5, 
and  others  ratings  in  Class  5.  These 
men  will  be  used  in  connection  with 
hydrogen  generation  for  lighter-than- 
air-craft. 

(f)  Mechanical  engineers  for  special 
work  under  the  Bureau  of  Construction 
and  Repair.  These  men  v/ill  be  used 
in  connection  with  the  development  of 
aircraft.  It  is  not  anticipated  that 
men  of  previous  suitable  aeronautical 
experience  will  be  found,  but  it  is  de- 
sired to  select  the  best  material  avail- 
able and  give  them  further  training. 
Those  suitable  will  be  commissioned  in 
Class  5. 

(g)  Mechanical  draftsmen  for  duty 
in  the  Bureau  of  Construction  and  Re- 
pair on  aviation  work.  These  men  will 
be  given  special  aeronautical  training 


as  needed.  They  will  be  given  ratings 
of  chief  petty  officer  and  petty  officer 
in  Class  5. 

(h)  Suitable  men  for  training  for 
quartermasters  (aviation)  and  carpen- 
ters' mates  (aviation)  and  such  other 
specialists  as  are  not  covered  by  above 
subheads.  Men  for  training  as  quar- 
termasters (aviati.n)  should  be  ex- 
perienced in  fabric  work,  wire  work'ng 
or  any  form  of  light  rigging.  For  car- 
penters' mates  (aviation)  boat  build- 
ers are  especially  desired,  but  any  men 


with  woodworking  experience  will  bi 
considered. 

2.  It  is  desired  that  this  letter  bi 
published  throughout  your  district  ii 
order  that  such  men  as  consider  them 
selves  qualified  for  any  of  the  above  du 
ties  may  apply  for  examination.  Thi 
time  and  place  or  places  where  these 
examinations  will  be  held  will  be  desig 
nated  either  by  telegraph  or  by  thi 
senior  officer  of  the  examining  party 

Full  information  may  be  obtained  a 
any   Navy   recruiting  office. 


Labor   Distribution   Planned 
for   War   Industries 

Federal  Department  of  Labor  Completes 

Survey  of  Conditions  in  New  York 
State 

As  a  first  step  toward  government 
control  of  labor  distribution  on  war 
work,  a  report  just  issued  by  the  De- 
partment of  Labor,  outlining  the  re- 
sults of  a  survey  of  labor  conditions  in 
New  York  State  to  stop  competitive 
bidding  for  labor  among  the  war  in- 
dustries, which  is  now  hampering  im- 
portant production.  Cooperation  with 
organized  labor  in  the  various  crafts 
and  trades  is  recommended. 

Seven  hundred  firms  in  forty-one 
cities  in  New  York  State  were  inter- 
viewed. Of  these  five  hundred  were 
filling  contracts  in  their  own  factories. 
Others  were  jobbers  or  sales  agents 
who  were  having  the  work  done  in 
other  states. 

It  was  discovered  that  there  was 
both  shortage  and  surplus  of  labor  in 
the  same  trades.  For  instance,  while 
there  was  a  severe  shortage  of  ma- 
chinists, forge  hands  and  molders  in 
plants  working  on  ordnance,  airplanes, 
motor  trucks,  submarines,  tractors  and 
railway  supplies;  there  was  a  surplus 
of  these  classes  of  labor  among  such  in- 
dustries as  pleasure  automobiles, 
cream  separators,  bicycles  and  art 
metal  goods. 

The  chief  industries  now  experienc- 
ing a  shortage  of  labor  are  those  mak- 
ing airplanes  and  seaplanes,  13,474; 
ordnance  and  ammunition,  9667;  iron 
and  steel  castings,  2056;  scientific  in- 
struments   and    optical    supplies    1755. 

It  is  pointed  out  by  the  Department 
of  Labor  that  until  steps  have  been 
taken  to  use  all  available  male  labor 
in  important  war  industries  there  can 
be  no  intelligent  control  of  the  en- 
trance of  women  into  industry.  So  far 
there  has  been  little  substitution  of 
women  for  men. 

The  War  and  Navy  Departments 
and  the  various  war  boards  working 
with  them  are  urged  to  cooperate  close- 
ly with  the  Department  of  Labor. 
Complete  information  is  needed  by  the 
Department  regarding  war-order  con- 
tracts, their  relative  importance  and 
necessary  dates  of  deliveries. 

The  Department  recommends  that 
conferences  be  held  with  labor  leaders 
regarding  conditions  in  the  various 
crafts  working  in  both  slack  and 
active  industries.     In  making  the  sur- 


vey the  Department  learned  that  ii 
many  of  the  plants  reported  short 
handed  the  needs  were  not  immediatt 
with  regard  to  war  work. 

The  immediate  problem  in  laboi 
shortage  was  found  principally  in  Buf- 
falo and  in  Rochester,  where  the  calls 
were  for  skilled  workers  in  the  meta 
industries.  A  surplus  of  labor  was  dis 
covered  in  Syracuse,  Rome,  Amsterdair 
and  Albany. 

As  a  tentative  plan  for  removing 
workers  to  the  war  industries  centers 
the  Department  suggested  that  undei 
governmental  control  transportatiot 
costs  could  be  shared  equally  by  Ihi 
government  and  the  management  oi 
the  industries  to  which  men  are  sup- 
plied. 


Census  Bureau  Gives  Out  Latest 
Figures  on  Sliipping 

At  the  end  of  1916,  the  latest  datej 
for  which  figures  are  available,  the 
gross  tonnage  of  American-owned  mer- 
chant vessels  of  five  tons  register  01^ 
over  was  12,250,000,  cf  which  nearly 
8,000,000  tons  were  oceangoing.  The] 
official  statement  in  part  is  as  follows: 

According  to  a  preliminary  report 
compiled  under  the  supervision  of  Eu- 
gene F.  Hartley,  chief  statistician  in 
charge  of  the  recent  water-transporta- 
tion inquiry,  made  as  of  Dec.  31,  1916, 
American-owned  merchant  vessels  of 
five  tons  net  register  or  over,  of  all 
classes,  operating  during  the  year  1916 
on  the  coast  or  inland  waters  of  the 
United  States,  including  Alaska,  or 
between  ports  of  the  United  States  and 
foreign  countries,  numbered  37,894  and 
had  a  total  gross  tonnage  of  12,250,000. 
(Gross  tonnage  is  calculated  by  divid- 
ing entire  internal  capacity  in  cubic 
feet  by  100.)  The  geographical  dis- 
tribution of  this  gross  tonnage  was  as 
follows:  Atlantic  Coast  and  Gulf  of 
Mexico,  6,509,000;  Mississippi  River 
and  tributaries,  1,621,000;  Pacific 
Coast,  including  Alaska,  1,186,000; 
Great  Lakes  and  St.  Lawrence  River, 
2,738,000;  canals  and  other  inland  wa- 
ters, 196,000.  The  distribution  accord- 
ing to  method  of  propulsion  was: 
Steam  and  other  power,  6,098,000;  sail, 
1,089,000;  unrigged,  5,063,000. 

The  increase  in  number  of  vessels, 
as  compared  with  1906,  was  equal  to 
only  1^^  per  cent.,  and  the  gross  ton- 
nage shows  a  decrease  amounting  to  5 
per  cent.  This  is  accounted  for  by  the 
marked  falling  off  in  number  and  ton- 
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nape  of  sailing  vessels  and  in  tonnage 
of  unrigged  craft.  The  former  show  a 
decrease  in  number  from  7131  to  2979, 
or  08  per  cent.,  and  in  gross  tonnage 
from  1,704,000  to  1,089,000,  or  36  per 
cent  Unrigged  craft,  although  in- 
creasing slightly  in  n-imber  from  20,- 
263  to  20,334,  or  four-tenths  of  1  per 
cent,  show  a  decrease  in  tonnage  from 
7,130,000  to  5,063,000,  or  29  per  cent. 
On  the  other  hand,  craft  propelled  by 
steam  and  other  power  increased  in 
number  from  9927  to  14,581,  or  47  per 
cent.,  and  in  tonnage  from  4,060,000 
to  6,098,000,  or  50  per  cent. 

The  average  tonnage  per  vessel  for 
the  country  as  a  whole  decreased  from 
:ur.  in  1906  to  323  in  1916. 


MIohigan  Engineers  Hold 
Cooperative  Meeting 

War-road  programs,  trench-mining 
warfare  and  military  sanitation  were 
subjects  fully  treated  at  the  conven- 
tion Jan.  29-31  of  the  Michigan  Engi- 
neering Society  at  Grand  Rapids.  This 
organization  has  recently  increased  its 
membership  and  attendance  at  its  con- 
ventions. More  than  200  city  and 
county  engineers,  county  surveyors, 
highway  engineers  and  university  pro- 
fessors met.  The  success  of  the  con- 
vention was  due  in  no  small  measure  to 
the  efforts  of  the  Grand  Rapids  Engi- 
neering Society. 

In  a  paper  on  "War-Time  Roads  for 
Michigan,"  Frank  F.  Rogers,  state 
highway  commissioner,  explained  the 
war  routes  which  the  truck  and  auto- 
mobile manufacturers  of  the  State 
agreed  to  use  after  discussing  the  sub- 
ject at  Detroit  on  Jan.  25.  The  high- 
way department  has  been  asked  by  the 
War  Board  of  Michigan  to  open  these 
roads  so  that  "driveways"  may  be 
made  during  the  winter.  The  war 
route  agreed  upon  includes  Alma,  Sagi- 
naw, Flint,  Fenton  and  New  Hudson. 
Here  one  branch  goes  to  Detroit,  thence 
to  Monroe  and  Toledo,  the  other  to 
Lansing,  Battle  Creek,  Kalamazoo,  St. 
Joseph  and  Chicago.  Trucks  carrying- 
freight  over  established  routes  have 
been  declared  common  carriers  in 
Michigan  by  the  attorney  general. 

Michigan  constructed  1053  miles  of 
roads  receiving  state  reward,  but  if 
t'lc  same  rate  is  maintained  as  during 
the  latter  half  of  1917,  but  751  miles 
can  b-  built  in  1918,  The  shortage 
would  be  greater  were  it  not  for  the 
fact  that  60  per  cent,  of  all  state-re- 
v.ard  roads  are  of  gravel  with  the 
material  within  wagon  or  truck-haul- 
i:i:r  distance.  In  the  Upper  Peninsula 
75%  of  the  stone  for  macadam  roads 
is  delivered  without  rail  haul. 

Capt.  Robert  Lausel,  a  French  army 
engineer  and  instructor  at  Camp  Cus- 
t  r,  spoke  on  mining  operations  in 
t-ench  warfare.  Details  of  the  con- 
struction of  a  .S-milo  osphaltic  concrete 
•oad  to  Camp  Custer  were  given  in  a 
oaper  by  J.  K.  Norton,  resident  engi- 
neer. State  Highway  Department.  In 
discussion   L.   C.    Smith,   deputy   state 


highway  commissioner,  gave  the  cost 
as  $2.40  per  yard,  of  which  the  con- 
crete base  cost  80  cents  and  the  top 
$1.18.  The  road  passes  over  a  swamp. 
As  the  fill  had  no  time  to  settle  before 
the  concrete  was  deposited,  the  road 
will  be  watched  with  more  than  usual 
interest.  Snow  has  been  removed  by 
the  army  forces  so  that  the  surface  is 
receiving  more  punishment  than  ir 
summer  due  to  the  continual  use  of 
tire  chains. 

Water  supply  at  Camp  Custer  was 
described  by  Don  W.  Bingham,  and 
the  disposal  of  industrial  wastes  by 
Jacob  L.  Crane.  Both  are  assistants  of 
the  state  sanitary  engineer.  Munici- 
pal papers  included  one  by  Gaylord  C. 
Cummin,  city  manager  of  Grand  Rap- 
ids, on  "The  Engineer  in  Public  Ser- 
vice." The  engineers  of  the  state  are 
anxious  for  legislation  on  licensing. 
W.  J.  Leyner,  county  road  engineer, 
Mount  Clemens,  presented  arguments 
on  the  question  of  registration. 

For  1918  the  officers  elected  are  as 
follows:  President,  E.  D.  Rich;  vice- 
president,  L.  C.  Smith ;  treasurer,  A. 
J.  Decker;  secretary,  W.  W.  Cox,  Kal- 
amazoo. 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMERICAN  INSTITUTE  OF  MIN- 
ING ENGINEERS,  29  West  39  th 
St..  New  York  ;  Feb.  18-21,  New 
York. 

AMERICAN  RVILWAY  ENGINEER- 
ING SOCIETY,  910  Michigan  Ave., 
Chicagro  ;  Mar.  20-22,  Chicago. 


The  Lewis  Institute  Branch  (Chicago) 
cf  the  Western  Society  cf  Engineers  is 

givln?  a  series  of  public  lecture,  oi 
aviation.  Lieut.  Col.  N.  H.  Slaughter, 
assieted  by  Lieutenant  Cawin^-,  Signal 
Corps,  U.  S.  A.,  presented  th^  fi's' 
address  Jan.  30  on  "Technical  Features 
of  Radio  Communication."  The  series 
will  continue  on  Thursday  evenings  and 
includes  meteorology,  airplane  construc- 
tion, engines,  instruments  and  bomb- 
ing. The  principal  object  cf  the  course 
is  to  supply  certain  fundamental 
knowledge  of  these  subjects  to  prospec- 
tive applicants  for  admission  to  the 
aviation  section  of  the  Signal  Coi'ps. 

The  next  annual  convention  of  the 
Minnesota  Surveyors'  and  Engineers' 
Society  will  be  held  at  Duluth  Feb.  21- 
23. 

At  the  annual  meeting  of  the  trustees 
of  the  United  En«rineering  Societ", 
Nev/  York,  held  Jan.  24,  the  fol- 
lowing officers  were  elected  for  the 
ensuing  year:  President,  Charles  F. 
Rand,  member  of  th?  American  In- 
stitute    of     Mining     Enjineers;      first 


vice  president,  Calvert  Townley,  mem- 
ber of  the  American  Institute  of  Elec- 
trical Engineers;  second  vice  president, 
Robert  M.  Dixon,  member  of  the  Amer- 
ican Society  of  Mechanical  Engineers; 
treasurer.  Dr.  Joseph  Struthers,  mem- 
ber of  the  /  merican  Institute  of  Mining 
Engineers;  secretary,  Alfred  D.  Flinn, 
member  of  the  American  Society  of 
Civil  Engineers;  '-hairman  of  the 
finance  committee,  J.  Vipond  Davies 
member  of  the  American  Society  oi 
Civil  Engineers. 

The  Toronto  branch  of  the  Canadian 
Society  of  Civil  EngineeiS  held  its  an- 
nual meeting  Jan.  17  and  elected  the 
following  officers:  ChaiiTnan,  Prof. 
Peter  Gillespie;  secretary-treasurer, 
George  Hogarth;  executive  committee, 
J.  R.  W.  Ambrose,  Willis  Chipman,  E. 
L.  Cousins,  Prof.  H.  E.  T.  Haultain,  E. 
G.  Heuson,  and  R.  0.  Wynne-Roberts. 

The  Engineers'  Club  of  Trenton,  N.  J., 

at  a  smoker,  Jan.  24,  listened  to  an 
address  by  the  president  of  the  club, 
F.  C.  Carstarphen,  and  one  by  J.  B.  W\ 
Gardiner,  New  York  City.  Both  ad- 
dresses dealt  with  the  war. 

The  tenth  annual  convention  of  the 
North  Dakota  Society  of  Engineers  will 
be  held  at  Fargo,  Feb.  21-22.  The  pro- 
gram includes  regular  reports  on  or 
special  discussions  of  municipal  im- 
provements, specifications,  roads,  drain- 
age, concrete,  lignite  mining  and  fuel 
distribution,  the  engineer's  part  in  the 
wai',  the  engineer's  position  as  a  citizen, 
and  other  topics  of  importance. 

At  the  meeting  of  the  Detroit  Engi- 
neering Society,  Feb.  1,  Clifford  Rich- 
ardson, consulting  engineer  for  the 
Barber  Asphalt  Paving  Co.,  spoke  on 
"Asphalt  and  Its  Application  to  Street 
and  Road  Construction."  The  address 
was  illustrated  with  motion  pictures. 

At  the  recent  annual  meeting  of  the 
Ohio  Water-Works  Association,  John  A. 
Poland,  Chillicothe,  was  elected  presi- 
dent, S.  F.  Me'sser,  Kent,  vice-president, 
and  F.  C.  Jeaunot,  Wilmington,  secre- 
tary-treasurer. At  the  meeting  Sergt. 
J.  Reynolds,  of  the  British  Mission  to 
the  United  States,  and  Adjutant  Hen.i 
Jay,  of  the  French  Army,  both  instruct- 
ors at  Camp  Sherman,  gave  their  ex- 
periences of  three  years  in  the  ti-enches. 

The  Engineers'  Club  of  Springfield, 
111.,  has  elected  the  following  officers 
for  1918:  President,  H.  B.  Lewis,  plant 
superintendent.  Central  Union  Tele- 
phone Co.;  secretary,  J.  R.  Hughes, 
assistant  engineer,  State  Public  Utili- 
ties Commission. 

A  civil  engineers'  society  composed 
of  sophomoi*es,  juniors  and  seniors  was 
formed  Jan.  25  at  the  University  of 
Minnesota.  There  are  now  three  engi- 
neering organizations  on  the  campus, 
the  mechanical,  electrical  and  civil.  It 
is  the  intention  to  organize  these  three 
societies  further  through  a  joint  board 
or  council,  so  that  they  may  work  in 
harmony  and  obtain  speakers  who  will 
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addi-ess  the  three  bodies  jointly,  and 
the  three  organizations  will  work 
sing-ly  in  matters  pertaining-  only  to 
each  branch.  The  newly  formed  body 
was  addressed  by  George  H.  Herrold, 
of  the  Department  of  Public  Works  of 
St.  Paul,  at  the  organization  meeting. 
The  subject  of  his  address  was  "The 
EngineerinjT  Student  After  He  Leaves 
College." 


Personal  Notes 


Walter  W.  Schwarz,  for- 
merly county  engineer  of  Clark  Coun- 
ty, Vancouver,  Wash.,  has  been  re- 
tained by  the  Standifer  Construction 
Co.,  builders  of  steel  ships,  at  Van- 
couver, as  consulting  engineer. 

George  A.  Soper,  consulting 
engineer.  New  York  City,  has  been 
commissioned  major  in  the  Sanitary 
Corps,  National  Army. 

W.  T.  Preston,  assistant  engi- 
neer of  the  U.  S.  Engineering  Corps 
for  Washington,  Idaho,  Montana  and 
Alaska,  has  been  appointed  district  en- 
gineer of  the  corps  to  succeed  C  o  L . 
George  A.  Zinn,  who  has  been 
transferred  to  Portland,  Ore.,  as  divi- 
sion engineer. 

Charles  Evan  Fowler,  con- 
sulting engineer,  New  York  City,  lec- 
tured to  the  students  in  civil  engineer- 
ing at  Lafayette  University,  Easton, 
Penn.,  Feb.  4,  on  "The  Practical  As- 
pects of  Engineering  Education." 

Arnold  B.  MacStay  has  been 
appointed  Commissioner  of  Street 
Cleaning  of  New  York  City,  to  succeed 
Commissioner  Fetherston.  Mr.  Mac- 
Stay  was  secretary  of  the  department 
under  Commissioner  Fetherston,  and 
after  that  was  Deputy  Commissioner, 
with  headquarters  in  the  Bronx.  When 
Fetherston  resigned  on  Dec.  31  last, 
Mr.  MacStay  was  appointed  Acting 
Commissioner  by  Mayor  Hyian.  The 
salary  is  $7500  a  year. 

R.  M.  Hubbard,  New  Boston,  was 
appointed  state  highway  commis- 
sioner of  Texas,  Jan./22.  Curtis  Han- 
cock has  been  reappointed  chairman  of 
the  commission  and  James  G.  Fowler 
has  been  named  as  a  member  of  the 
commission. 

Robert  K.  West,  state  highway 
engineer  of  Nevada,  has  been  commis- 
sioned captain  in  the  53d  Engineers, 
at  Camp  American  University,  Wash- 
ington, District  of  Columbia. 

J.  E.  Carroll,  superintendent 
of  construction  of  the  Department  of 
Public  Works,  St.  Paul,  Minn.,  has  been 
commissioned  a  major  and  has  been 
ordered  to  Camp  Lee,  Virginia,  for 
service. 

Prof.  Adolph  F.  Meyer,  as- 
sistant professor  of  hydraulic  engi- 
neering, University  of  Minnesota,  has 
been  elected  president  of  the  civil  en- 


gineers' society  of  St.  Paul  for  the  en- 
suing year. 

C  .  E  .  N  a  G  E  L  has  been  appointed 
district  engineer  for  the  Portland  Ce- 
ment Association,  with  headquarters  at 
St.  Paul.  Mr.  Nagel  was  until  Jan.  1 
bridge  engineer  for  the  State  Highway 
Commission  of  Minnesota. 

William  A.  Doerries,  until 
recently  with  the  A.  Pew  Construction 
Co.,  Atlanta,  Ga.,  as  resident  engineer 
in  charge  of  sewer  and  water-works 
construction  at  Tennille,  Ga.,  is  now 
with  the  Empire  Refining  Co.,  as  as- 
sistant resident  engineer  at  its  Ponca 
City,  Okla.,  refinery. 

H.  O.  G  A  R  M  A  N  ,  chief  engineer  of 
the  Indiana  Public  Service  Commis- 
sion, has  baen  appointed  chairman  of 
a  committee  on  inventions  by  the  Indi- 
ana State  Council  of  Defense.  Other 
members  are  0.  H.  Skinner,  sup- 
erintendent of  the  Prestolite  Co.,  and 
W.  H.  Wright,  superintendent  of 
the  Citizens'  Gas  Co.,  Indianapolis. 

Alexander  Potter,  consult- 
ing engineer.  New  York,  has  been  en- 
gaged by  the  U.  S.  Government  to  act 
as  consulting  engineer  in  the  design 
and  construction  of  the  sewerage, 
drainage  and  water-supply  systems  for 
the  new  U.  S.  Government  explosives 
plant  to  be  located  near  Charleston,  W. 
Va.,  upon  which  the  Government  will 
expend  about  $60,000,000. 

W.  0.  Galbreath  has  been  ap- 
pointed chief  engineer  of  the  Missouri, 
Oklahoma  &  Gulf  Ry.  in  succession  to 
N.  C.  Van  Natta.  His  office  is  at  Mus- 
kogee, Oklahoma. 

L.  R.  Walker  has  resigned  from 
the  engineering  department  of  the 
Trussed  Concrete  Steel  Co.,  Youngs- 
town,  Ohio,  to  accept  a  position  with 
the  Imperial  Irrigation  District  at 
Calexico,  California. 

C.  W.  Baggott,  formerly  assist- 
ant engineer  on  the  Chicago  Drainage 
Canal,  chief  engineer  of  Lincoln  Park, 
Chicago,  and  recently  engaged  in  the 
dredging  contracting  business  in  north- 
ern Minnesota,  has  accepted  a  position 
as  superintending  engineer  for  R.  H.  & 
G.  A.  McWilliams,  dredging  contract- 
ors, Chicago. 

J.  M.  Roeschlaub,  who  has 
been  resident  engineer  of  the  Denver  & 
Salt  Lake  R.R.,  with  headquarters  at 
Denver,  has  been  advanced  to  the  posi- 
tion of  chief  engineer. 

R.  P.  Boyd,  engineer  for  the  two 
Ouachita,  Louisiana,  parish  road  dis- 
tricts, has  been  made  road  engineer  for 
the  entire  parish. 

J.  S.  S  P  I  K  E  R  was  recently  ap- 
pointed city  engineer  of  Vincennes,  In- 
diana. 

Edgar  H.  Anneak,  Modesto, 
Calif.,  has  been  appointed  CaTjtain  in 
the  Engineer   Reserve. 

L.  McClellan  Bobeau,  until 
recently  works  engineer  for  the  Trans- 
cona    Shell    Co.,   Transcona,    Manitoba, 


Can.,  is  now  serving  in  the  same  ca- 
pacity for  the  Batavia  Steel  Products 
Corporation,  Batavia,  New  York. 

Fred.  C.  Scobey,  senior  irriga- 
tion engineer,  Irrigation  Division,  Office 
of  Public  Roads  and  Rural  Engineer- 
ing, Washington,  D.  C,  has  been  trans- 
ferred to  Berkeley,  California. 

Charles  S.  Bilyeu,  who  be- 
came associated  with  the  Gulick-Hen- 
derson  Co.,  New  York,  several  months 
ago,  has  been  made  assistant  to  the 
president. 

C.  I.  F  E  L  P  s  ,  until  recently  bridge 
engineer  with  the  Kansas  State  High- 
way Commission,  is  now  with  the  23rd 
Engineers. 

A.  J.  H  A  H  N  ,  for  the  past  year 
junior  highway  engineer,  Illinois  State 
Highway  Department,  has  been  or- 
dered to  service  with  the  416ch  Rail- 
road Battalion,  National   Army. 

H.  L.  Ramage,  recently  of  West- 
inghouse  Church  Kerr  &  Co.,  has  re- 
signed as  junior  assistant  engineer  on 
the  New  York  State  Barge  Canal  and 
has  accepted  a  position  with  the  Atlas 
Portland  Cement  Co.  at  Northampton, 
Pennsylvania. 

David  A.  Decker,  until  recent- 
ly of  Beaufort,  N.  C,  is  now  connected 
with  the  office  of  the  city  engineer  of 
Norfolk,  Virginia. 

Donald  G.  Coombs,  until  re- 
cently connected  with  the  U.  S.  Recla- 
mation Service  at  Meadow  Creek  and 
Rimrock,  Wash.,  has  accepted  a  posi- 
tion in  the  construction  department  of 
the  Braden  Copper  Co.,  at  Rancagua, 
Chili. 

C.  R.  Walker  has  obtained  a 
leave  of  absence  from  the  valuation  de- 
partment, Pennsylvania  Lines  West  of 
Pittsburgh,  to  attend  the  third  officers' 
training  school  at  Camp  Sherman, 
Chillicothe,  Ohio. 

C.  A.  Bingham,  town  manager  of 
Norwood,  Mass.,  has  been  appointed 
city  manager  of  Waltham,  Massa- 
chusetts. 

C  .  M  .  Adams  has  been  appointed 
city  engineer  of  Bellingham,  Wash., 
succeeding  W.  H.  North. 


Obituary 


J.  Monroe  Smith,  former  city 
engineer  of  McKeesport,  Penn.,  died 
Jan.  24.  He  was  41  years  old.  Mr.  Smith 
became  city  engineer  in  April,  1909, 
going  to  the  city  from  the  National 
Tube  Co.,  for  which  he  was  chief  field 
engineer.  He  was  graduated  from  the 
Massachusetts  Institute  of  Technology 
in  1903,  and  was  employed  for  a  time 
by    the    Pennsylvania    R.R.    Company. 

Reuben  J.  Flaherty,  civil 
engineer,  designer  in  the  power  plant 
of  the  Ford  Motor  Co.,  Detroit,  died  at 
his  home  in  Detroit  Dec.  29. 
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Relief  From  Coal  Shortage 
May  Come  With  Thaw 

Coke  Scarcity  Limits  Pig  Iron  Outout — 
Middle   West   Hit   by   Steam   Coal 
Shortage 

Cold  weather  continued  to  restrict 
coal  shipments  to  manufacturers  and 
to  limit  the  output  of  iron  and  steel  by 
reducing  the  movement  of  coke  to  the 
blast  furnaces.  Improvement  was  re- 
ported in  Pittsburgh  due  to  the  milder 
weather  of  late  last  week.  This  im- 
provement was  also  felt  at  the  sea- 
board, manufacturing  and  shipping 
centers,  particularly  at  New  York, 
where  coal  receipts  were  nearing  2000 
carloads  a  day — the  normal  require- 
ment at  this  season. 

The  freight  embargo  on  the  lines  of 
the  Pennsylvania,  B.  &  O.  and  Reading 
is  still  in  force  and  will  hamper  many 
manufacturers  of  construction  equip- 
ment and  materials. 

Investigation  by  Engineering  News- 
Record  revealed  that  some  manufactu- 
rers of  equipment  for  shipyards  and 
some  sub-contractors  on  Navy  Depart- 
ment work  were  unable  to  ship  finished 
products  because  they  did  not  know 
where  to  appeal  when  freight  was  re- 
fused by  local  agents  of  the  railroads. 
It  was  learned  that  appeals  should  be 
made  to  the  particular  Board  or  Bu- 
reau of  the  Government  department  in- 
terested. An  order  from  this  source 
will  be  recognized  by  the  railroad  com- 
panies on  the  embargoed  lines  and  the 
shipment  will  be  moved  by  the  carriers. 

Middle  States  Hard  Hit 
Most  of  the  big  steel  plants  near 
Chicago  cut  down  to  60  per  cent,  pro- 
duction after  the  storm.s  had  shut  off 
coal  shipment.  The  Inland  Steel  Com- 
pany is  running  at  80  per  cent,  of  ca- 
pacity as  it  had  large  stores  of  coking 
coal  brought  in  by  lake  during  the 
summer.  It  was  short  of  steam  coal, 
however.  In  Detroit  the  coal  scarcity 
became  severe  after  the  blizzard  of 
Jan.  26-7,  and  a  number  of  plants  were 
forced  to  close.  Among  them  was  the 
big  Morgan  &  Wright  plant  of  the  U. 
S.  Rubber  Co. 

At  Cleveland  the  coal  shortage  con- 
tinued acute.  The  White  Company, 
one  of  the  few  big  industries  having 
ample  coal  on  hand,  shared  its  supply 
with  the  municipal  lighting  plant. 

In  Columbus  and  other  Ohio  indus- 
trial centers  the  coal  shortage  con- 
tinued to  limit  production,  some  relief 
being  apparent  late  in  the  week. 

Coke  Shortage  Severely  Felt 

In  Pittsburgh  the  blast  furnaces  are 

setting  the  pace  for  the  production  of 

the    steel    mills.      Blast    furnaces,    in 

turn,   are   limited   by   the   receipts    of 


coke.  River  shipments  of  coke  and 
coking  coal  are  tied  up  by  ice  in  the 
Monongahela.  Rail  shipments  are  de- 
layed by  snows  and  lack  of  motive 
power. 

In  the  Connellsville  coke  district 
some  relief  was  in  sight  on  car  short- 
age. 

Blast  furnaces  in  Pittsburgh  were 
working  at  about  50  per  cent,  capacity 
and  the  average  output  throughout  the 
Central  West  was  ranging  from  60  to 
70  per  cent,  of  normal. 

It  is  stated  that  the  Government  is 
extending  its  control  of  coke  distribu- 
tion, by  the  establishment  of  "coke 
zones,"  each  in  charge  of  a  director, 
who  will  work  in  conjunction  with  the 
producer.  The  relative  urgency  of 
various  Government  work  is  said  to  be 
the  basis  for  regulating  shipments. 


Cleveland  Plans  To  Speed  Up 
War  Industries 

Under  the  leadership  of  Charles  A. 
Otis,  president  of  the  Cleveland  Cham- 
ber of  Commerce,  a  concerted  effort  is 
being  made  to  correlate  the  industries 
of  the  city,  in  order  to  bring  pro- 
duction to  a  maximum  in  war  work. 
In  the  deliberations  at  Washington  the 
proposed  building  of  a  great  munition 
plant  in  Cleveland  was  discussed.  Suf- 
ficient analysis  has  been  made  of  the 
field  to  convince  those  making  the  local 
study  that  it  would  be  much  better  to 
develop  the  plants  already  in  the  field. 

It  is  planned  that  production  engi- 
neers shall  make  a  study  of  each  plant. 
It  was  pointed  out  that  the  increased 
efficiency  of  many  plants  would  count 
tremendously  after  the  war,  whereas  a 
big  plant  built  for  war  purposes  would 
be  a  "white  elephant."  It  would  take 
18  months,  according  to  several  experts 
in  production,  to  get  an  organization 
together  and  tuned  up  in  a  big  plant 
(18  months,  including  building  of 
plant)  whereas  small  plants  can  be 
correlated  and  tuned  up  in  not  more 
than  six  months. 


Guy  E.  Tripp  Made  Ordnance 
Executive 

Guy  E.  Tripp,  of  New  York,  hereto- 
fore chairman  of  the  Westinghouse 
Electric  and  Manufacturing  Co.,  has 
been  appointed  by  the  War  Depart- 
ment as  Chief  of  the  Production  Divi- 
sion of  the  Ordnance  Department  and 
commissioned  as  colonel.  He  is  in- 
trusted with  the  task  of  supervising 
and  stimulating  the  production  of  all 
ordnance  supplies.  The  appointment 
of  Mr.  Tripp  is  one  of  the  important 
steps  in  the  reorganization  of  the  Ord- 
nance Bureau,  announced  recently  by 
it<=  chief,  General  Crozier. 


COL.    GUY   E.   TRIPP 

Mr.  Tripp  was  selected  because  of 
his  experience  in  the  manufacture  of 
munitions  of  all  kinds,  the  Westing- 
house  Co.  having  obtained  large  con- 
tracts from  the  British  and  Russian 
governments  immediately  on  the  out- 
break of  the  European  war.  Mr.  Tripp 
is  credited  with  bringing  to  the  depart- 
ment the  highest  obtainable  type  of  ex- 
perience, and  ability  to  insure  speedy 
and  careful  production  of  munitions. 
The  Board  of  Dii-ectors  of  the  Westing- 
house  Co.  ha?  given  him  a  leave  o.  ab- 
sence for  the  duration  of  the  war. 


Waldo  H.  Marshall  Enters  the 
Ordnance  Department 

Waldo  H.  Marshall,  of  New  York, 
formerly  president  of  the  American 
Locomotive  Co.  and  now  associated 
with  J.  P.  Morgan  &  Co.,  has  been  ap- 
pointed assistant  chief  of  the  Division 
of  Production  of  the  Ordnance  Depart- 
ment. The  appointment  was  an- 
nounced by  Col.  Guy  E.  Tripp,  chief 
of  the  department. 


Coal-Handling  Equipment  Wanted 

Plans  are  being  prepared  and  bids 
will  soon  be  requested  for  coal-han- 
dling apparatus  to  be  installed  at  Pel- 
ham  Bay  Park,  3J^.  Y.,  by  the  Bureau  of 
Yards  and  Docks  of  the  Navy  Depart- 
ment. Specification  No.  2814  covers 
this  work. 

283 


290 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  6 


Rail    Situation    Results    in 
Erratic  Prices 

Producers    of    Building    Materials    To 
Savj  1,500,000  Tons  of  Coal— Bet- 
ter Volume  of  Work.  Though  of 
Different  Character,  in  Sight 

Those  prices  which  have  been  fixed 
by  the  Government  remain  remarkably 
steady,  while  prices  of  other  building 
materials  have  varied  during  the 
month  almost  solely  with  the  trans- 
portation situation  at  the  locality  in 
question.  The  abnormal  prices  of  sand 
and  gravel  at  New  York,  for  instance, 
appear  to  be  purely  temporary,  and 
due  in  the  first  place  to  the  shortage 
of  barges  and  tugs,  resulting  from  con- 
tinued severe  weather  and  the  fuel 
situation.  In  this  connection  it  has 
been  reported  that  curtailment  of  man- 
ufacture to  save  fuel  would  be  asked 
in  the  case  of  building  products.  This, 
however,  in  view  of  the  fact  that  the 
entire  1,500,000  tons  of  coal  which 
these  industries  are  expected  to  save 
represents  but  15  per  cent,  of  the  con- 
sumption of  the  cement  industry  alone, 
is  not  expected  to  limit  construction 
work  so  much  as  the  new  plans  for 
restricting  credit.  It  is  said  that  the 
heaviest  curtailment  will  be  asked  of 
those  industries  whose  products  are 
used  in  ornamental  work,  and  for  resi- 
dential building,  the  production  of 
many  kinds  of  construction  material 
having  actually  to  be  increased  on  ac- 
count of  Government  demand. 

Construction  Takes  New  Trend 

The  assumption  by  the  Government 
of  control  over  the  credit  market  is  the 
only  logical  step  to  take  in  such  a  war. 
It  is  not  likely  to  mean  less  construc- 
tion work,  however,  but  to  indicate 
work  along  lines  different  from  those 
developed  before  the  entry  of  this 
country  into  the  war.  In  fact,  figures 
for  the  value  of  new  construction  pro- 
jected in  December  for  about  45  per 
cent,  of  the  country  indicated  $250,- 
000,000  to  be  spent,  of  which  $76,000,- 
000  was  for  the  Government  on  the  At- 
lantic coast.  This  compares  with  $130,- 
000,000  for  November  and  $155,000,000 
for  December,  1916,  in  the  sarnie  terri- 
tory. 

But  with  Government  control  of  all 
credit  for  such  purposes,  what  is  to 
be  the  character  of  this  new  building? 
Certainly,  industrial  plant  construction 
will  not  assume  the  enormous  propor- 
tions which  have  made  the  past  two 
years  so  remarkable.  For  it  has  been 
demonstrated  that  we  already  have 
enough  factories  to  make  more  war 
and  other  products  than  our  trans- 
portation facilities  can  handle.  Of 
course,  there  will  be  some  industrial 
building  for  those  industries  which 
have  not  yet  developed  sufficient  output 
for  the  war.  There  will  also  be  with- 
out doubt  a  continuation  of  the  mush- 
room construction  of  purely  war  facili- 
ties which  was  so  conspcuous  a  feature 
of   1917. 


But  it  is  to  other  lines  that  the  care- 
ful contractor  of  1918  will  look  for 
work.  First  of  these  is  industrial 
housing,  into  which  the  Government  it- 
self is  already  going  on  a  tremendous 
scale.  It  is  axiomatic  that  workers 
cannot  be  expected  to  produce  unless 
they  have  a  chance  to  enjoy  decent 
living  conditions  which  are  within  the 
reach  of  their  means.  Many  and  many 
a  city,  especially  along  the  seaboard 
and  in  the  central  industrial  districts, 
has  found  itself  swamped  with  an  in- 
flux of  workers  which  even  normal 
building  construction  would  not  have 
housed.  And  this  class  of  building  has 
been  far  below  normal  for  a  long  time. 
It  may  be  expected,  then,  that  both  the 
Government  itself  and  those  industries 
to  which  credit  may  be  extended  for 
the  purpose,  will  build  dwellings  of  a 
substantial,  but  not  expensive  sort  on 
a  scale  never  before  seen  in  this  coun- 
try. As  most  of  this  woi'k  will  be  in 
the  nature  of  large  developments,  the 
big  general  contractors  will  be  attract- 
ed to  the  field,  which  so  far  is  compara- 
tively new  to  them.  As  usual,  these 
firms  which  go  into  the  game  with  the 
realization  that  it  is  a  brand  new  one 
and  will  have  to  be  closely  studied  and 
carefully  carried  out,  will  make  money, 
while  others  may  lose. 

Railroad  Work  in  Sight 
But  there  is  another  class  of  con- 
struction work  which  during  the  past 
few  years  has  almost  become  a 
lost  art,  and  which  is  more  than  likely 
to  again  spring  into  prominence.  It 
is  railroad  work.  Perhaps  the  Govern- 
ment will  not  find  it  necessary  in  the 
immediate  conduct  of  the  war  to  tap 
new  territory  with  long  lines  of  rail, 
or  to  carry  out  many  of  those  projects 
which  represent  a  great  outlay  for 
the  shortening  of  a  few  miles  of  line, 
and  which  would  take  years  of  saving 
in  operation  to  pay  for.  But  it  is  like- 
ly, on  the  other  hand,  that  extra  track- 
ing may  be  required  to  some  extent, 
and  that  operating  connections,  yard 
and  terminal  facilities  may  be  required 
in  considerable  measure.  Many  addi- 
tional freight  terminals  and  storage 
warehouses  are  already  being  built. 
However,  the  first  need  of  our  rail- 
roads is  sufficient  locomotives  to  keep 
the  rolling  stock  they  have  moving  over 
the  lines  already  in  existence,  and  this 
need  will  doubtless  be  met  first,  both 
by  increased  building  of  motive  power 
and  by  the  advent  of  warmer  weather, 
before  much  construction  is  under- 
taken. 

The  contractor  who  first  makes  a 
success  of  road  construction  on  a  scale 
comparable  with  railroad  or  industrial 
building  may  revolutionize  that  field, 
in  which  there  is  sure  to  be  plenty  of 
activity  during  the  coming  season.  The 
matter  is  one  of  administration,  and 
many  have  held  that  it  was  not  fea- 
sible. Perhaps  conditions  of  Federal 
control  and  percentage  contracts  will 
make  it  unlikely  that  important  trials 
of  this  sort  will  occur;  but  the  oppor- 
tunity is  yet  worth  watching. 


Ohio  Building  Industries  Exhibit 

More  than  one  hundred  exhibitors 
displayed  modern  building  materials, 
concrete  equipment  and  allied  products 
at  the  Columbus  Real  Estate  and 
Building  Show  which  opened  at  the 
Ohio  Fair  Grounds,  Jan.  23.  Special 
attention  was  attracted  by  the  exhibits 
of  the  Sewer  Pipe  Manufacturers 
Assn.,  the  Atlas  Portland  Cement  Co. 
and  the  Ohio  Hydrated  Lime  Company. 

One  of  the  features  of  the  show  was 
a  modern  bungalow  built  by  the  Colum- 
bus Lumber  Exchange.  The  building 
was  started  just  before  the  shop 
opened  and  was  completed  in  less  than 
two  days.  The  entire  bungalow  is 
furnished  and  is  equipped  with  all 
modern   housekeeping  conveniences. 

In  conjunction  with  the  show  the  an- 
nual meetings  of  a  number  of  building 
and  lumber  associations  were  held  in 
Columbus.  Among  them  were  the 
Ohio  Builders'  Supply  Assn.,  the  Ohio 
Assn.  of  Retail  Lumber  Dealers,  the 
Union  Assn.  of  Lumber,  Door  and 
Sash  Salesmen,  the  Ohio  Water-Works 
Assn.  and  the  Ohio  State  Assn.  of 
Builders'  Exchanges. 

At  the  session  of  the  last  named 
resolutions  were  adopted  urging  state, 
city,  county  and  other  public  officials 
to  proceed  with  all  possible  building 
operations  during  this  year. 


Building  Men  Will  Plan  War 
Work  at  Convention 

Shortage  of  housing  for  workers  in 
the  war  industrial  centers  will  be  dis- 
cussed by  members  of  the  National  As- 
sociation of  Builders  Exchanges  dur- 
ing their  annual  convention  in  Pitts- 
burgh Feb.  5  to  7.  Plans  for  the  con- 
duct of  the  building  industries  during 
the  war  and  for  cooperation  with  the 
Government  in  every  possible  way  will 
come  up  for  action  at  the  convention. 


Propose   War   Bank   To   Finance 
Government  Contractors 

Speed  in  the  output  of  war  supplies 
is  expected  to  result  when  the  plan  to 
finance  the  war  industries  presented  to 
Congress  by  Secretary  McAdoo  is  put 
into  effect. 

The  $500,000,000  Government  corpo- 
ration proposed  is  expected  to  finance 
the  manufacturers  now  handling  war 
work,  either  by  purchasing  their  secu- 
rities or  by  advancing  loans.  A  manu- 
facturer handling  a*  $20,000,000  war 
contract  who  needs  half  that  sum  to 
go  ahead  with  his  work  may  now  face 
the  problem  of  placing  the  loan 
through  as  many  as  twenty  banks, 
owing  to  the  limit  placed  by  law  on 
a  bank's  loans  to  any  individual  com- 
pany. The  Government,  however,  will 
be  in  a  position  to  advance  the  entire 
sum. 

Loans  to  the  extent  of  eight  times 
the  capitalization  of  the  "War  Bank" 
will  be  permitted  in  case  the  bill  be- 
comes a  law. 
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What  of  the  Production  Situation  ? 


THE  country  has  drifted  into  a  jam  of  its  production 
processes  from  which  it  is  proposed  to  extricate  us 
by  creating  a  ministry  of  munitions  and  a  war  cabinet 
on  the  one  hand,  or  by  granting  unusual  powers  to  the 
President  on  the  other.  It  is  entirely  a  question  of 
engineering  organization.  This  solution  is  coming,  but  it 
and  the  factors  which  can  be  utilized  to  hasten  it  are 
intimately  bound  up  with  the  land  and  water  trans- 
F>ortation  tangle,  so  fully  discussed  on  these  pages,  and 
with  the  labor  question,  which  is  just  beginning  to  be 
appreciated;  and  the  solution  does  not  depend  on 
whether  we  have  a  war  board  or  whether  extraordinary 
powers  are  delegated  to  the  President. 

The  present  jam  has  been  caused  by  the  uncoordinated 
procurement  of  goods  that  cannot  be  transported. 
The  mere  creation  of  a  war  board  or  ministry  of  muni- 
tions, or  the  mere  detailing  to  the  job  of  some  man  of 
political  or  business  prominence,  cannot  make  the  situa- 
tion better  until  those  selected  have  grasped  the  root  of 
the  matter  and  effected  proper  changes  of  policy  and 
detail  to  meet  the  emergency.  We  can  then  go  further 
and  say  that  if  these  proper  changes  of  policy  and  detail 
are  realized,  it  makes  no  difference  to  the  country 
whether  they  are  put  in  effect  by  a  war  board  or  by  the 
present  administrative  machinery. 

The  general  public,  Congress  and  not  a  few  men  in  the 
Administration  itself  talk  glibly  of  efficiency  and  co- 
ordination, but  do  not  see  that  efficiency  and  coordina- 
tion mean  simply  knowing  the  object  to  be  reached, 
knowing  the  actual  progress  at  each  step  of  all  the 
processes  helping  us  toward  that  goal,  and  acting  on  the 
knowledge  to  regulate  each  one  of  the  processes  to  fit 
the  general  scheme. 

The  basis  of  accurate  readjustment  must  be  scientific 
knowledge  of  what  is  going  on  in  every  branch  of 
production.  A  ministry  of  munitions  or  the  creation  of  a 
war  cabinet  would  not  guarantee  the  collection  of  this 
information,  and  conversely  the  information  can  be 
obtained  and  acted  on  by  existing  agencies.  It  is,  then. 
the  adjustment  of  our  war  production  according  to 
engineering  principles,  and  not  legislation  on  the 
subject,  on  which  the  fight  of  engineers  for  better 
administration  must  be  centered,  and  centered  at  once. 

What  has  been  done  and  what  is  being  done  in  Wash- 
ington at  this  moment  point  the  way  to  what  must  be 
done.  A  branch  of  the  War  Department,  the  Ordnance 
Bureau,  which  has  been  the  target  for  severe  and  meas- 
urably unjust  criticism  at  the  hands  of  Congress  is 
already  organized  so  that  it  knows  every  detail  every 
day  of  the  progress  of  every  contract  being  filled  for  it. 
Moreover,  this  department  is  acting  on  this  information 


to  coordinate  its  production,  and  meeting  with  striking 
success.  Charts  for  every  article  and  every  factory 
working  to  produce  these  articles  show  the  rate  of 
production  and  its  relation  to  schedule.  These  charts  are 
sufficiently  detailed  to  show  whether  lack  of  materials, 
lack  of  labor  or  lack  of  storage  and  transportation 
facilities  is  responsible  for  a  lag  in  production,  and  to 
show  it  in  plenty  of  time  for  the  lag  to  be  corrected. 
Experts  in  employment  management,  in  handling 
labor,  in  transfxjrtation  and  in  housing,  visit  plants, 
concentrate  on  special  problems  and  iron  out  difficulties 
with  almost  miraculous  results.  Master  charts  for 
production  divisions  show  those  at  the  head  where  the 
different  manufacturing  processes  on  whole  classes  of 
articles  stand,  and  a  master  chart  for  the  whole  depart- 
ment tells  at  a  glance  the  relation  of  performance  to 
promise.  Those  in  charge  of  this  department  act 
promptly  and  effectively,  because  they  act  on  accurate 
information. 

This  is  the  essence  of  the  application  of  engineering 
principles  to  war.  It  is  what  engineers  must  fight  for 
until  the  whole  administration  of  the  war  is  on  such  a 
basis.  It  can  be  accomplished  without  wasting  energy 
on  the  side  issue  of  whether  the  ideas  of  Congress  are 
better  than  the  ideas  of  the  President  as  to  the  particu- 
lar machinery  to  carry  out  such  a  plan.  This  reorgani- 
zation is  being  accomplished  in  Washington  today. 
Another  great  department  which  has  come  under  the 
administration  of  engineers,  the  Quartermaster  Corpjs. 
is  fast  straightening  out  on  the  same  tack.  Engineers 
are  spreading  the  knowledge  of  what  this  method  of 
attack  will  accomplish,  and  plans  are  afoot  for  extend- 
ing it  to  the  entire  conduct  of  the  war,  regardless  of 
legislation  now  pending. 

Let  us  take  heart.  With  the  country  on  such  an  engi- 
neering basis  there  can  be  only  one  outcome  ..o  the 
war,  provided  the  labor  crisis  precipitated  by  the  indus- 
trial jam,  out  of  which  the  way  should  now  be  clear 
before  us,  is  handled  wisely.  Remember  that  the  man 
who  begged  to  have  Germany  placed  on  such  a  basis 
was  jeered  at  the  outset  of  the  war.  and  that  after  he 
was  sent  for  it  took  a  year  for  that  highly  organized 
country  to  accomplish  actually  less  than  we  have 
accomplished  in  nine  months  of  haphazard  work. 

We  must  never  stop  until  the  entire  conduct  of  the 
war,  with  all  that  means  to  the  industrial  life  of  the 
nation,  is  being  based  on  exact  military  and  fXjlitical 
knowledge  of  our  goal — which  we  have — and  on  ac- 
curate knowledge  of  the  week-tc-week  and  day-to-day 
progress  of  every  step  and  process  that  helps  us  to  that 
goal. 
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The  First  Centenary  of 
an  Engineering  Society 


AMID  the  stress  of  war  the  recent  centenary  of 
the  Institution  of  Civil  Engineers  passed  without 
ceremony  in  England  and  almost  without  notice  in  this 
country.  Yet,  founded  at  the  beginning  of  1818,  this 
Institution  is  the  oldest  and  perhaps  the  largest  of  civil 
engineering  societies.  The  only  note  made  of  its  one- 
hundredth  anniversary  was  a  statement  read  at  the 
meeting  of  Jan.  8  last,  before  the  presentation  of  the 
papers  for  the  evening  by  Dr.  J.  H.  T.  Tudsbery,  its 
secretary.  For  at  the  present  time  upward  of  2700  of 
its  members  are  in  the  armed  service  of  Great  Britain 
and  246  have  already  given  their  lives  for  their  country. 
This  toll  has  slightly  reduced  the  maximum  of  9266 
members  reached  in  1914.  From  the  present  time,  when 
the  engineering  profession  is  recognized  as  being  of 
the  greatest  importance  to  civilization,  to  the  founding 
of  the  Institution  at  Kendal's  Coffee  House  in  London 
by  eight  men,  whose  life  work  was  not  even  recognized 
as  a  vocation,  is  a  far  cry.  Since  that  time  the  Institu- 
tion has  accumulated  a  great  engineering  library,  has 
published  more  than  4000  papers  summarizing  step  by 
step  the  progress  of  engineering  in  many  fields,  and 
has  established  standards  of  professional  conduct  which 
influences  English-speaking  engineers  the  world  over. 

Water-Works  Breakdown  Shows 
Commission  Plan  Weakness 

THE  recent  industrial  shutdown  at  Harrisburg, 
Penn.,  due  to  a  water  famine  caused  by  the  break- 
down of  an  antiquated  pump,  described  on  p.  316  of 
this  issue,  forcibly  illustrates  a  great  weakness  of  the 
commission  plan  of  city  government.  Under  that  plan, 
with  its  combination  of  legislative  and  executive  func- 
tions in  a  commission  of  five  members,  the  chief  ad- 
ministrative heads  of  the  city  are  elected  by  popular 
vote.  By  virtue  of  office  thus  obtained  the  commis- 
sioners soon  qualify  in  their  own  and  the  popular  mind 
as  experts,  and  either  force  experienced  subordinates 
into  the  background  or  else  dispense  with  their  services 
entirely.  The  latter  seems  to  have  occurred  at  Harris- 
burg. Such  happenings  are  a  besetting  danger  even 
if  not  a  probable  concomitant  of  commission  government. 
They  are  avoided  in  the  commission-manager  plan,  the 
logical  development  of  the  commission  plan,  which  has 
been  adopted  by  a  nundred  gf  the  commission-plan  cities 
and  might  well  be  taken  up  without  delay  by  the  four 
hundred  others  which  now  choose  their  five  managers 
by  popular  vote. 

A  Valuable  Report  on  Labor  Conditions  Lacks 
in  Completeness 

So  quickly  have  conditions  changed  during  this  year 
of  war  that  the  report  of  the  President's  mediation 
commission,  which  would  have  passed  unnoticed  three 
years  ago,  has  been  featured  as  first  page  news.  This 
is  not  due  to  the  character  of  the  report  itself,  for  it 
contains  nothing  remarkably  radical  or  revolutionary, 
nor  have  its  authors  held  such  a  place  of  prominence 
in  the  affairs  of  the  country  that  their  findings  should, 
for  that   reason   alone,   be   noteworthy.     One   looking 


for  the  cause  of  this  change  in  attitude  on  the  part 
of  the  public,  and  the  press  which  reflects  public  opinion, 
would  find  that  the  truth  lay  somewhere  near  the 
present-day  realization  that  the  mere  legal  ownership 
of  an  industry  does  not  carry  with  it  the  right  to 
manage  it  irrespective  of  the  public  welfare.  For  in 
this  instance  the  trouble  had  arisen  over  the  dangerous 
diminution  in  the  copper  supply  traceable  to  industrial 
disturbances,  in  Arizona  particularly;  and,  in  lesser 
part,  the  hampering  of  the  war  program,  both  as  to 
ships  and  aircraft,  because  of  the  chaotic  labor  condi- 
tions in  the  Pacific  Northwest. 

It  would  be  fruitless  to  review  the  report  itself.  The 
story  is  as  old  as  the  machine  age  in  which  we  live. 
For  a  century  and  more  the  present  crisis  has  been 
preparing,  waiting  for  such  a  condition  as  that  in 
which  we  now  find  ourselves,  to  manifest  itself  as  the  rul- 
ing question.  However  much  we  would  fool  ourselves,  no 
matter  how  deep  we  dig  our  heads  into  the  sand  of 
contentment  with  things  as  they  are,  we  cannot  escape 
the  reckoning  which  is  demanded  by  labor  and  forced 
upon  us  by  our  own  best  judgment.  We  must  either 
face  the  new  conditions  squarely,  seeking  a  solution  in 
the  fairness  of  compromise,  or  we  will  be  compelled  to 
submit  to  the  destructiveness  of  a  revolution  in  com- 
parison with  which  the  French  Revolution  would  seem  as 
a  disagreement  of  South  American  political  parties. 
This  estimate  is  not  the  vapid  dreaming  of  a  labor 
sentimentalist,  not  the  partisan  warning  of  a  labor 
demagogue,  but  the  cold  conclusion  of  most  of  the  level 
heads  in  the  country,  among  them  prominent  engineers. 
Strange  as  it  may  seem  to  the  readers  of  Engineering 
Neivs-Record,  some  of  these  men  are  wondering  whether 
it  is  even  now  too  late.  They  fear  the  stubbornness 
and  self-sufficiency  of  the  capitalist  class  far  more  than 
the  unreasonableness  of  the  laboring  class.  They  know 
that  the  demands  are  far  less  than  the  concessions  that 
can  easily  be  made — far  less,  certainly,  than  the  cost 
of  the  destruction  that  would  be  wrought  through  the 
anger  and  excesses  of  an  American  Bolsheviki. 

On  the  point  of  what  must  be  done  to  avert  the  im- 
pending cataclysm,  the  report  of  the  President's  com- 
mission is  distressingly  conventional  when  viewed  in 
the  light  of  modern  economic  studies.  This,  perhaps, 
is  understandable  and  warranted  in  part  by  the  need 
and  weight  of  conciseness.  But  one  looks  in  vain  for 
the  concreteness  of  the  Whitely  report  to  the  English 
Parliament,  and  is  hardly  satisfied  with  the  looseness 
of  thought  exhibited  in  the  statement  that  "some  form 
of  collective  relationship  between  management  and  men 
is  indispensable."  It  would  have  been  so  simple  to  have 
suggested  "shop  committees"  and  the  various  forms  up 
to  a  "joint  standing  industrial  council"  which  made  the 
English  prototype  so  notable.  On  such  a  groundwork 
actual  and  substantial  progress  could  have  been  made. 
Now  we  must  wait  for  another  occasion  or  another 
crisis  to  furnish  another  opportunity. 

But  in  spite  of  deficiencies  of  this  order,  the  report 
is  valuable.  The  American  mind  is  not  of  a  texture 
identically  similar  to  that  of  the  Briton.  It  may  be 
that  the  timelineps  and  urgency  of  the  message  may 
supply  the  rather  obvious  deficiency  noted  above.  Time 
alone  can  answer  this  question — and  time  is,  unfor- 
tunately, rather  short. 
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A  Possible  Source  of  War- Needed  Fats 
and  Fertilizers 

GLYCERINE  must  be  had  to  produce  explosives  to 
win  the  world  war.  Nitrogen  is  demanded  to  raise 
the  food  crops  on  which  the  very  will  and  strength 
to  win  the  war  depend.  The  sewage  of  our  cities  con- 
tains vast  quantities  of  nitrogen  and  also  of  grease 
from  which  glycerine  can  be  extracted  and  still  leave 
a  fatty  residue  for  other  uses.  Can  these  vitally 
valuable  materials  be  recovered  without  costing  more 
than  their  worth?  Can  88  of  the  98%  of  water  and 
with  it  the  grease  in  sewage  sludge  be  extracted  and 
the  dewatered,  degreased  sludge  made  available  for  the 
manufacture  of  commercial  fertilizer? 

The  problem  of  recovering  fertilizing  material  from 
sewage  has  challenged  solution  for  half  a  century. 
Grease  recovery  has  received  less  attention.  Were  it 
commercially  feasible  there  would  result  not  only  the 
profit  from  the  grease  but  also  the  enhanced  fertilizer 
value  of  a  grease-free  sludge.  If  ever  there  were  a 
time  when  any  and  every  reasonably  promising  method 
of  recovering  fatty  and  fertilizing  materials  from 
sewage  should  be  given  a  hearing,  and  on  reasonable 
evidence  a  trial,  it  is  now.  Each  material  is  essential. 
Patriotism  demands  their  fullest  possible  recovery. 
Moreover,  risk  of  loss  is  reduced  by  the  high  value 
of  the  products  in  question,  and  the  possible  rewards 
of  success  are  great. 

For  several  years  past  a  process  has  been  on  trial 
in  a  gmall  experimental  way  which  has  appeared  to 
others  than  the  promoters  to  give  promise  of  commercial 
success.  Reference  is  made  to  the  Miles  acid  process  of 
producing  what  it  is  hoped  will  prove  to  be  an  easily 
degreased  and  dewatered  sewage  sludge  rich  in  ferti- 
lizing material.  Elsewhere  in  this  issue  considerable 
space  is  devoted  to  efforts  which  have  been  made  for 
nearly  a  year  past  to  have  the  process  tried  on  a  large 
scale.  Most  of  the  article  deals  with  a  report  on  the 
practicability  of  recovering  fatty  and  fertilizing  mate- 
rials from  the  sewage  of  Boston  and  vicinity,  made  by 
a  joint  investigating  board  at  the  direction  of  the 
Massachusetts  legislature. 

The  board  concluded  that  it  would  not  be  wise  to 
adopt  such  a  project  at  Boston  until  the  process  had 
been  tested  on  a  large  working  scale,  and  it  did  not 
favor  the  expenditure  of  money  for  such  a  test.  In 
fact,  it  did  not  spend  a  cent  of  the  $5000  which  the 
legislature  appropriated  for  its  use. 

Although  the  conclusions  of  the  report  just  mentioned 
are  not  encouraging,  Engineering  N eivs-Record  strongly 
feels  that  the  process  in  question  deserves  further  study. 
This  the  report  did  not  deny,  except  as  regards  Boston. 
Concerning  the  board's  deductions  as  to  Boston  sewage, 
it  should  be  noted  that  it  compares  18  hours  of  plain 
sedimentation  with  an  equal  tank  detention  when  using 
the  acid  process,  whereas  only  a  few  hours'  detention 
is  the  practice  in  the  latter  case. 

Although  urging  further  study,  Engineering  Neivs- 
Record  warns  against  drawing  conclusions  as  to  the 
general  practicability  of  the  process  until  it  has  been 
tested  on  a  working  scale,  preferably  at  a  number  of 
different  cities.  Experience  demonstrates  beyond  dis- 
pute that  each  new  process  of  sewage  treatment  presents 


its  own  problems,  .sometime.s  many  and  diverse,  on  which 
experiences  with  other  processes  throws  little  light.  Such 
has  been  markedly  true  of  the  activated-sludge  process, 
which,  it  is  well  to  remember,  was  also  to  produce  a 
commercially  valuable  fertilizer,  besides  being  a  remark- 
ably elastic  self-contained  process  of  sewage  treatment. 
If  these  were  ordinaiy  times,  if  tats  and  fertilizers 
were  not  so  vitally  essential  as  to  make  their  cost  almost 
secondary  ana  not  .so  high  priced  as  to  warrant  large 
outlays  for  their  recovery,  the  value  of  this  new  process 
of  sewage  treatment  might  await  demonstration  at  the 
hands  of  its  promoters.  But  in  the  present  world 
emergency  some  public  agency — city,  state  or  national — 
might  well  share  in  the  risk  of  a  working-scale  plant. 


Housing  Problem  Frequently  One  of  Local 
Transportation 

ONE  of  the  evidences  that  the  Government  depart- 
ments are  striking  their  stride  and  soon  will  be 
operating  under  conditions  of  efficiency  against  which 
no  one  can  cavil  is  the  work  done  recently  by  the  Govern- 
ment in  demonstrating  that  much  of  the  clamor  being 
raised  for  the  purpose  of  securing  emergency  housing 
for  this  or  that  community  can  be  stilled  by  demonstrat- 
ing that  the  problem  is  one  of  local  transportation. 
Chambers  of  commerce  in  many  industrial  sections 
have  been  seeking  government  subsidies  for  this  pur- 
pose, seeing  in  their  local  situation  and  the  national 
emergency  a  chance  to  build  up  their  towns.  Had  ever>' 
demand  been  granted,  even  when  the  need  was  apparent, 
the  cost  to  the  nation  would  have  been  almost  beyond 
belief. 

As  for  instance:  A  certain  factory  having  large 
government  contracts  found  that  40^  c  of  its  machines 
•wbtk  continually  idle  because  of  a  labor  shortage.  The 
immediately  suggested  remedy  was  emergency  housing, 
but  a  brief  investigation  showed  that  the  cost  of  such 
a  project  would  run  to  $750,000.  The  ver>'  size  of  this 
estimate  called  for  pause,  for  the  factory  was  only 
five  miles  from  a  city  which  had  a  labor  surplus. 

A  not  very  extensive  investigation  revealed  that  the 
trouble  lay  in  the  fact  that  the  electric  traction  lines, 
which  had  been  attempting  to  handle  the  transportation 
of  workers,  had  fallen  down  utterly  because  of  a  lack  of 
coordination  of  existing  facilities.  A  demonstration 
of  this  to  the  management  of  the  three  lines  involved 
resulted  in  such  a  betterment  of  the  ser\'ice  that  the 
trouble  of  the  plant  in  question  was  immediately  elimin- 
ated. When  the  traction  system  broke  down  from  lack 
of  propel  maintenance  it  was  a  matter  of  but  a  few 
hours  to  arrange  with  a  railroad  connecting  city  and 
plant  to  inaugurate  a  through  train  service  of  seven 
cars  between  the  union  station  and  the  factory  door. 

Situations  similar  to  this  have  arisen  not  once  but 
nany  times  within  the  past  few  weeks.  With  the  rail- 
roads under  government  management  such  difficulties 
as  the  necessity  of  using  two  or  more  lines,  which  might 
have  been  an  obstacle  in  the  past,  disappear.  The  quer>' 
arises  as  to  how  many  of  the  emergency  housing  proj 
ects,  which  have  been  filling  the  daily  papers  mainly 
because  of  their  novelty  and  cost,  will  be  found  upon 
investigation  to  be  prima  facie  evidence  of  hastily  drawn 
conclusions  and  lack  of  study. 
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Washington  Making  Preparations  Against 

Industrial  Unrest 

Employment  Management  Being  Introduced  in  All  Departments— Ordnance 
Division  Organized  Under  Dean  Schneider 


CONCERNING  the  employment  of  labor  in  in- 
dustrial or  mercantile  establishments,  one  fact 
stands  out :  No  plant  that  has  tried  the  services 
of  an  employment  manager  has  ever  abandoned  this 
method  of  keeping  labor  peace  and  intensifying  produc- 
tion. But  though  the  idea  is  not  new,  it  demands  such 
numerous  concessions  from  capital  and  management 
that  many  are  reluctant  to  adopt  it,  and  in  some  cases 
have  even  violently  opposed  the  scheme  as  subversive 
of  the  social  order  and  a  breeder  of  revolution.  To 
these  men  it  will  come  as  a  distinct  shock  to  realize  that 
the  government  has  not  only  accepted  the  idea  in  prin- 
ciple but  has  adopted  it  in  practice.  All  very  recent, 
this,  and  perhaps  the  first  effects  are  hardly  noticeable 
as  yet.  Until  actual  accomplishments  can  be  pointed 
to,  these  same  unregenerate  ones  will  decry  the  advance 
as  simply  another  instance  of  government  meddling — 
not  realizing  that  the  government  is  now  composed  in 
major  part  of  their  own  fellow  private  citizens  who  have 
volunteered  their  services  and  have  been  accepted  be- 
cause they  have  proved  successful  in  private  life.  The 
old  conception  of  Washington  as  the  abode  of  the  job- 
hunting  politician  must  be  changed.  Certainly  it  does 
not  hold  under  present  conditions. 

In  the  popular  mind  the  war  is  to  be  won  by  treasure, 
or  by  vast  armies,  or  by  the  universal  support  of  this 
or  that  project  which  has  received  wide  publicity  for 
one  or  another  reason.  But  in  the  opinion  of  the  men 
who  know,  the  truth  lies  quite  otherwise.  The  fac- 
tories, the  mines,  the  farms,  the  railroad  system,  the 
highways — all  the  places  where  labor  is  employed  in 
large  amounts — these  hold  the  key  to  final  victory. 
Only  through  the  intelligent  handling  of  the  great 
problem  of  the  management  of  men  may  we  expect  suc- 
cess in  the  endeavor  to  produce  munitions  and  materials 
in  the  amount  necessary  to  the  vast  armies  which  we  are 
raising  and  will  continue  to  raise  until  we  have  reached 
the  goal  we  have  set  for  ourselves  as  a  nation. 

Industrial  labor  cannot  and  should  not  be  put  under 
military  discipline,  for  if  it  is  subjected  to  such  domi- 
nation— a  thing  hardly  to  be  conceived  of  in  this  coun- 
try— it  will  not  produce  to  the  last  ounce  of  its  strength. 
Machines  may  be  speeded  up  to  the  limit  of  their  de- 
sign, or  even  beyond;  but  human  beings  rebel  under  a 
similar  attempt,  unless  their  hearts  and  minds  are  fast 
to  their  work  through  r  loyalty  that  springs  from  a 
realization  that  they  are  being  properly  treated  and  that 
they  personally  are  benefiting  from  their  extra  exertion. 
It  is  reassuring,  thsrefore,  to  know  that  the  Depart- 
ment of  Labor  has  undertaken  to  convince  labor  that 
the  guiding  principle  behind  all  employment  on  ma- 
terials of  war  will  recognize  the  rights  of  the  man  to 
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good  working  conditions  and  such  a  wage  as  will  insure 
him  the  standard  of  living  to  which  he  has  been  ac- 
customed. Some  say  that  the  future  holds  even  more; 
that  society  is  due  for  a  realignment  which  will  be  a 
new  thing  on  this  earth,  and  that  these  first  steps  hold 
every  indication  of  being  only  the  beginning  of  the 
journey. 

Illustrative  of  the  new  atmosphere  that  is  pervading 
Washington  is  the  Industrial  Service  Section  of  the 
Ordnance  Department.  Headed  by  Herman  Schneider, 
dean  of  the  School  of  Engineering  of  the  University  of 
Cincinnati,  this  section  is  taking  up  all  employment 
problems  in  each  and  every  factory  now  manufactur- 
ing supplies  for  the  department.  Soon  the  other  de- 
partments will  be  similarly  provided,  but  an  examina- 
tion of  the  scheme  of  organization  in  force  under  Dean 
Schneider  will  supply  at  least  a  fair  outline  of  the  type 
of  work  which  will  fall  to  these  totally  new  divisions 
of  government  work. 

Nothing  startlingly  unique  can  be  expected  by  any- 
one who  is  at  all  familiar  with  the  work  of  the  em- 
ployment manager  of  a  modern  factory,  but  the  very 
scope  and  significance  of  the  Industrial  Service  Section 
will  lead  those  who  realize  the  advent  of  the  new  into 
fields  for  further  thought.  At  this  date,  with  the  Bol- 
sheviki  in  power  and  the  industrial  ferment  in  the  Cen- 
tral Empires  at  a  pitch  which  threatens  their  ability  to 
continue  resistance,  the  question  of  the  division  of 
profits  between  capital,  management  and  labor — ^to- 
gether with  other  matters  which  are  seemingly  second- 
ary but  vitally  involved — is  connected  directly  with  the 
decisions  which  we  as  a  nation  make  in  this  our  hour 
of  distress. 

As  may  be  seen  from  the  accompanying  organization 
chart,  the  complexity  of  the  employment  problem,  when 
applied  to  the  variety  of  industries  falling  under  the 
more  or  less  direct  jurisdiction  of  the  Ordnance  Depart- 
ment, ramifies  in  several  ordinarily  unexpected  direc- 
tions. These  finer  subdivisions  are  perhaps  dimly  sensed 
by  most  employment  managers,  but  the  comparatively 
limitea  scope  of  any  individual's  work  would  ordinarily 
so  reduce  their  importance  that  they  would  escape  un- 
noticed— or  at  least  unnamed.  But  in  the  intensive 
search  for  the  underlying  factors  which  enter  in  a 
problem  of  the  size  of  this  one,  many  things  are  brought 
to  light  which  ultimately  prove  of  value  in  more  limited 
applications  of  the  same  broad  principles. 

The  first  major  division  shows  that  the  difference 
between  men  and  women  workers  has  been  recognized. 
With  the  substitution  of  female  workers,  which  will  be 
inevitable  and  which  will  go  much  further  than  most 
people  believe,  an  entirely  new  category  of  questions 
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arise  which  require  special  handling.  The  peculiar 
province  covered  by  this  subdivision  will,  however,  be 
left  for  later  treatment. 

Reporting  directly  to  the  head  of  the  section  are  four 
distinct  offices:  Supply  and  Distribution,  headed  by 
Captain  Boyd  Fisher;  Employment  Management,  under 
the  direction  of  Major  F.  W.  Tully;  Local  Transporta- 
tion, for  which  no  head  has  as  yet  been  named;  and 
Housing,  which  is  at  present  in  the  hands  of  Perry  J. 
MacNeille,  who,  it  will  be  recalled,  was  responsible  for 
the  design  and  construction  of  the  portable  cantonment 
buildings  described  on  p.  40  of  the  issue  of  Jan.  3. 
These  four  offices,  together  with  Miss  Mary  van  Kleeck 
as  the  head  of  the  Woman's  Sub-section,  compose  the 
Policies  Board,  which  sits  with  the  administrative  head. 
Dean  Schneider,  in  the  determination  of  the  broader 
questions  upon  which  the  detail  of  action  is  decided. 

Without  attempting  to  tie  in  with  the  organization 
chart,  which  is  self-explanatory,  the  modus  operandi  of 
the  section  would  be  about  as  follows: 

For  one  reason  or  another  the  production  of  a  cer- 
tain factory  engaged  in  the  production  of  materials  of 
war  shows  a  falling  off.  While  this  may  be  traceable 
to  improper  works  management,  in  many  more  cases 
than  are  suspected  the  trouble  lies  with  the  methods  of 
employing  or  handling  labor.  This  is  soon  verified 
through  the  district  managers,  who  investigate  and  re- 
port on  the  precise  nature  of  the  trouble — handling  the 
incident,  if  possible,  directly  with  the  person  in  charge 
of  the  employment  of  labor  at  that  factory.  In  more 
difficult  cases  the  question  is  referred  directly  to  the 
Washington  office  for  advice  or  direction.  If  it  seems 
necessary,  a  special  agent  will  be  sent  to  the  plant,  sug- 
gestions made  and  changes  in  methods  brought  about. 

At  this  point  trouble  is  likely  to  be  encountered.  En- 
crusted in  old  habits  of  doing  business,  the  factory  man- 
agement may  resist,  or  desiring  to  wash  its  hands  of 
responsibility,  may  offer  to  turn  the  whole  matter  over 
to  the  government  agency.  Against  such  a  chance  and 
in  full  realization  that  there  are  hardly  more  than 
enough  experienced  employment  managers  for  normal 
industrial  demands,  the  section  is  preparing  to  call  upon 


industries  having  employment  departments  to  spare  one 
or  two  persons  of  experience  to  supply  the  lack.  It  is 
going  further,  for  in  the  very  near  future  it  expects  to 
call  upon  the  colleges  and  universities  to  inaugurate  a 
special  course  in  employment  management.  This  course 
will  be  laid  out  by  the  general  committee  of  all  the 
Industrial  Relationship  sections  which  are  coordinating 
under  the  general  direction  of  the  Department  of  Labor, 
and  will  be  intensely  practical.  The  textbooks  will  be 
such  matter  as  is  already  in  print  as  contributions  from 
actual  employment  managers,  and  the  instruction  itself 
will  be  supplemented  by  lectures  by  these  same  men. 
The  various  industries  needing  help  in  establishing  de- 
partments of  this  nature  will  be  asked  to  nominate  men 
from  among  their  employees,  and  the  selection  of  these 
people  will  be  based  upon  a  questionnaire  describing 
the  type  of  mind  and  personality  which  experience  has 
demonstrated  as  best  suited  to  the  work.  This  list 
of  questions  is  being  drawn  up  by  the  same  general 
committee  which  will  have  the  courses  of  instruction 
under  its  direction. 

But  the  trouble  at  another  plant  may  be  of  another 
order.  In  place  of  worries  Vv-ith  labor  after  it  is  once 
at  work,  there  may  be  a  shortage  of  labor,  or  a  difficulty 
in  getting  sufficient  housing  of  the  proper  sort — per- 
haps even  such  a  seemingly  minor  matter  as  an  inade- 
quate local  transportation  system  may  so  interfere  with 
the  productive  capacity  of  the  plant  that  a  serious  situa- 
tion has  arisen.  This  matter  is  studied  with  the  same 
thoroughness,  and  if  the  local  street  railway  cannot 
handle  the  morning  and  evening  surge  of  workers,  the 
Industrial  Service  Section  will  see  that  additional  fa- 
cilities, or  other  facilities,  such  as  jitney  buses,  are  sup- 
plied. 

Housing  has  been  so  fully  treated  in  previous  issues 
of  Engineering  News-Record  that  it  is  not  necessary  to 
more  than  mention  that  this  work,  while  it  may  actu- 
ally be  the  province  of  another  department  so  far  as  de- 
sign and  construction  are  concerned,  will  be  under  con- 
stant consideration.  Furthermore  the  section  will  see 
that  the  provisions  for  sanitation  and  the  health  of  the 
workers  is  maintained  at  the  highest   possible  pitch, 
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for  only  under  proper  condition  can  even  the  most 
highly  paid  and  satisfied  of  men  or  women  produce  the 
maximum. 

Throughout  all  these  activities  will  run  the  influence 
of  the  women's  sub-section.  Particularly,  of  a  neces- 
sity, will  its  hand  be  felt  in  the  proper  provision  for 
housing  and  sanitation,  but  it  is  bound  to  pay  unusual 
attention  to  homes,  wages  and  tasks.  There  are  many 
places  where  the  wage  for  female  workers  is  so  low  that 
women  of  the  requisite  intelligence  are  not  tempted, 
and  there  are  jobs  so  fatiguing  that  no  woman,  unless 
she  be  abnormally  strong,  can  remain  at  them  for  any 
length  of  time.  It  is  becoming  of  increasing  import- 
ance to  give  consideration  to  matters  of  this  nature  as 
the  continuance  of  the  war  drains  the  nation  of  its  man- 
power while  still  demanding  a  greater  and  greater  pro- 
ductivity. 

More  than  one  of  the  volunteer  workers  in  the  In- 
dustrial Service  Section  has  voiced  the  statement  that 
the  effects  will  last,  that  the  end  of  the  war  will  not  wit- 
ness a  reversion  to  the  old  methods.  And  to  support 
their  views  they  point  to  the  fact  mentioned  in  the 
first  paragraph  of  this  article :  No  plant  that  has  tried 
the  modern  method  of  employing  labor,  and  of  handling 
it  after  it  is  at  work,  has  ever  reverted  to  the  dis- 
credited method.  When  it  is  realized  to  what  extent  the 
activities  of  the  Industrial  Service  Section  have  al- 
ready penetrated  the  industrial  life  of  the  country,  it 
will  be  seen  that  the  seed  they  plant  will  do  more  than  a 
purely  local  good. 


Trucks  Need  Wide  Clearance  in  Snowdrifts 

Motor  trucks  of  the  U.  S.  Quartermaster's  recent 
convoy  from  Detroit  to  the  Atlantic  Coast  experienced 
some  difl[iculty  owing  to  insufficient  width  of  cuts 
through  snowdifts.  Instructions  issued  by  the  Govern- 
ment call  for  a  minimum  bottom  width  of  7  ft.,  with 
slopes  of  i  on  1,  giving  10  ft.  clearance  at  a  height  of 
3  ft.  At  open  spaces  and  at  low  spots  in  drifts  the 
full  width  of  road  should  be  cleared  so  as  to  form 
passing  places.  Where  labor  is  available  it  is  better 
to  clear  the  full  width  instead  of  making  narrow  cuts. 


Illinois  Central  Bascule  Bridge 
Is  Hand  Operated 

Limited   Navigation    Provided   For    by    Plate-Girder 

Span  Fitted   with   Counterweighted 

Lifting  Truss  and  Gearing 

POSSIBILITY  of  providing  for  the  occasional  pas- 
sage of  a  steamer  or  dredge  had  to  be  considered  in 
the  design  of  the  new  bridge  built  over  the  Big  Black 
River  near  Allen,  Miss.,  by  the  Yazoo  &  Mississippi 
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CONSTRUCTION  OP  PIERS  FOR  BIG  BLACK  RIVER  BRIDGE 

Valley  R.R.  (Illinois  Central  System).  The  river  is 
classed  as  navigable,  but  as  the  passage  of  vessels  is 
very  infrequent  the  requirements  of  the  War  Depart- 
ment were  met  by  equipping  one  of  the  six  76-ft. 
girder  spans  with  a  hand-operated  lifting  device. 
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LIFTING  TRUSSES   AND   GEARING   FOR   HAND-OPERATED 
BASCULE    SPAN 


For  raising  this  span,  a  pair  of  short  pivoted  trusses 
is  mounted  on  trunnions  in  posts  on  one  of  the  piers, 
these  trusses  being  outside  of  the  plate  girders  and  se- 
cured to  them  by  riveted  connections.  The  trunnions 
are  in  line  with  the  top  chords  of  the  trusses  and  above 
the  tops  of  the  girders,  so  that  in  swinging  open  the 
span  rises  clear  of  its  bearings.  Curved  racks  under 
the  counterweighted  heels  of  the  trusses  engage  the 
main  pinions  of  a  hand-operated  train  of  gearing. 

A  238-ton  swinging  concrete  block  above  the  track 
forms  the  counterweight.  This  block  is  supported  from 
below  by  two  posts  resting  on  pins  at  the  tail  ends  of 
the  lifting  trusses.  The  top  of  the  block  is  held  by  links 
pivoted  to  it  and  to  a  steel  tower  or  gallows  frame  on 
the  pier,  the  columns  of  the  tower  being  extensions  of 
the  outside  posts  which  carry  the  main  trunnions. 

To  operate  the  bridge,  a  portable  hand  capstan  is 
fitted  to  the  squared  end  of  a  shaft  beneath  the  floor. 
The  first  part  of  the  gearing  is  in  the  center  line  of  the 
bridge  and  consists  of  a  spur  gear  and  two  bevel  gears 
driving  a  cross  shaft.  This  latter  carries  pinions  en- 
gaging spur  gears  on  the  shafts  of  the  two  rack  pinions. 
The  arrangement  of  capstan  and  gearing  is  shown  in  the 
drawing  on  the  right. 

Time  of  operation  is  regulated  by  providing  for  two 
rates  of  speed,  depending  upon  the  force  of  the  wind, 
any  unbalanced  load  and  the  number  of  men  available. 
It  will  be  noted  that  each  shaft  of  the  first  set  of  gears 
is  fitted  for  the  attachment  of  the  capstan  head,  so  that 
the  bridge  can  be  operated  at  the  slower  speed  by  turn- 
ing the  pinion,  or  at  the  higher  speed  by  turning  the 
spur  gear,  without  throwing  the  pinion  out  of  mesh. 
The  gear  ratio  is  such  that  two  men  can  open  the  bridge 
in  about  30  minutes. 

Lock  bars  are  pivoted  to  the  front  end  shoes,  and  near 
the  top  of  each  bar  is  a  handle  nut.  To  lock  the  span  in 
the  closed  position,  the  bars  are  swung  into  the  jaws  of 


castings  attached  to  the  moving  leaf  and  the  handle 
nuts  are  screwed  hard  again.st  the  jaws.  As  an  addi- 
tional precaution,  the  bars  are  secured  in  this  position 
by  padlocks. 

Substructure  and  foundations  include  six  reinforced- 
concrete  piers  and  an  abutment.  These  rest  on  wood 
piles  driven  to  a  depth  of  25  to  35  ft.  and  having  their 
heads  embedded  12  in.  in  the  concrete.  For  the  allu- 
vial soil  of  the  Mississippi  Valley  a  load  of  15  tons  per 
pile  is  allowed.  The  bodies  of  the  piers  are  of  dumb- 
bell section  in  plan,  having  two  heavy  sides  or  columns 
connected  by  a  thin  wall. 

Cofferdams  of  Wakefield  sheet  piling  were  used  for 
all  the  piers  as  a  precaution  against  high  water.  How- 
ever, the  weather  and  river  conditions  were  ver\'  favor- 
able, and  the  channel  piers  were  constructed  while  the 
water  was  only  5  ft.  deep. 

Plant  for  the  concrete  work  included  a  i-yd.  Ransome 
mixer,  two  steam  hammers,  three  stiff-leg  derricks  with 
hoisting  engines,  a  power  saw,  an  air-compressor  outfit 
and  a  barge.  A  temporary  trestle  was  built  across  the 
river  for  handling  material.  The  mixer  was  on  the 
south  bank  of  the  river  and  concrete  was  moved  across 
the  trestle  in  dump  buckets  mounted  on  a  car  oper- 
ated by  a  continuous  cable  driven  from  one  of  the  hoist- 
ing engines.  The  buckets  were  handled  from  the  car 
to  the  forms  by  a  derrick.     Concrete  work  was  com- 
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menced  Sept.  10,  1916,  and  was  completed  Jan.  11,  1917. 
Washed  river  gravel  was  used  for  the  aggregate,  but 
was  first  screened  on  account  of  its  large  percentage  of 
sand.  A  derrick  with  clamshell  bucket  unloaded  the 
gravel  from  cars  and  dumped  it  onto  a  large  screen 
placed  over  the  bin  at  an  angle  of  40°.  The  concrete 
was  a  1:3:6  mix  for  the  footings,  and  1:2:4  or 
1 :  2i  :  5  for  the  upper  portions. 

This  bridge  and  1200  ft.  of  ballast-deck  pile  trestle 
were  built  in  advance  of  the  grading  for  the  approaches. 
Materials  were  moved  over  a  temporary  7000-ft.  branch 
line  constructed  across  the  bottom  lands.  A  track  pile- 
driver  set  the  first  four  bents  of  the  trestle,  and  a  creep- 
ing driver  mounted  on  rollers  on  the  deck  then  com- 
pleted the  work.  Foundations  and  concrete  work  were 
built  by  the  Union  Bridge  &  Construction  Co.,  Kan- 
sas City,  Missouri. 

The  lifting  device  for  converting  an  ordinary  girder 
span  into  a  bascule  span  was  designed  by  the  Strauss 
Bascule  Bridge  Co.,  Chicago.  The  superstructure  was 
manufactured  by  the  American  Bridge  Co.,  and  was 
erected  by  one  of  the  railway  bridge  gangs.  Two  tem- 
porary bents  were  driven  in  advance  of  each  pier  to  af- 
ford sufficient  reach  for  a  derrick  car  to  land  the  76-ft. 
girders.  A  temporary  bent  also  supported  the  tail  ends 
of  the  lifting  trusses  during  erection,  and  falsework  on 
the  adjacent  fixed  span  supported  the  form  for  the  238- 
ton  concrete  counterweight,  as  shown. 

This  structure  forms  part  of  the  improvement  for 
raising  the  line  above  flood  level,  as  described  in  Engi- 
neering Neivs-Record  of  Nov.  29,  1917,  p.  1003.  It  was 
designed  and  built  under  the  direction  of  A.  S.  Baldwin, 
chief  engineer  of  the  Illinois  Central  R.R.  M.  P.  Black 
was  assistant  engineer  in  direct  charge  of  the  entire 
improvement. 


Engineers  Assist  in  Military  Mapping 

TOPOGRAPHIC  surveys  and  mapping  in  relation  to 
present  military  activities  were  discussed  at  a 
recent  "patriotic"  meeting  of  the  American  Institute  of 
Mining  Engineers  by  David  White  of  the  U.  S.  Geo- 
logical Survey.  During  the  disturbances  on  the  Mexi- 
can border  the  authorities  keenly  realized  the  need  of 
maps  suitable  for  militay  use,  and  arrangements  were 
made  in  cooperation  with  the  War  Department  for  the 
extensive  and  rapid  mapping  of  frontier  and  border 
strips.  The  entry  of  the  country  into  the  war  crippled 
this,  but  there  are  38  parties  of  topographers  in  the 
field,  and  the  survey  is  now  covering — on  a  scale  of  1 
mile  to  the  inch— betwen  100,000  and  200,000  square 
miles  per  month. 

Before  the  war  broke  out,  said  Mr.  White,  many  of 
the  members  of  the  topographical  branch  of  the  survey, 
by  virtue  of  their  engineering  training  and  interest,  had 
entered  the  Army  Reserve  Corps,  and  after  the  out- 
break of  the  war  a  large  proportion  of  the  field  engineers 
were  enrolled  in  the  military  service.  The  survey  has 
now  100  men  wearing  the  uniform  of  the  United 
States. 

Topographic  mapping  is  essentially  under  army  con- 
trol or  advice,  although  the  engineers  are  detailed  to  the 
Geological  Sui*vey  and  are  operating  under  George  Otis 
Smith,  director,  who  is  a  member  of  the  Military  Com- 
mittee. About  40  members  of  the  topographic  staff 
are  in  France,  engaged  in  making  the  surveys  as  the 
lines  are  moved  up  to  the  front,  and  in  mapping  the 
recovered  ground.  This  reduction  in  numbers  has  made 
it  necessary  to  conduct  a  training  school  for  topographic 
engineers.  More  recently  the  army  has  come  to  the 
help  of  the  survey  by  detailing  to  it — from  the  volun- 
teers and  draft  camps — men  who  are  found  on  examina- 
tion to  have  had  training  suitable  as  qualification  for 
topographic  mapping. 

"In  connection  with  the  detachment  that  has  gone  to 
France,"  said  Mr.  White,  "I  might  mention  an  inter- 
esting experiment  in  the  application  of  the  rapid  topo- 
graphic plane-table  triangulation  from  observation  sta- 
tions for  locating  enemy  batteries,  in  order  that  they 
may  be  the  more  quickly  paralyzed  and  given  the  least 
possible  time  for  the  removal  of  guns.  How  successful 
that  has  been,  I  do  not  know. 

"The  entrance  of  the  United  States  into  the  war 
naturally  created  an  enormous  demand  for  maps  of 
different  kinds.  The  War  Department  and  Navy  De- 
partment immediately  realized  the  very  great  necessity 
for  cartographic  work.  The  engraving  division  of  the 
U.  S.  Geological  Survey  accordingly  reproduced  and  fur- 
nished to  the  Navy  all  of  the  admiralty  charts  which  a 
very  greatly  enlarged  navy  will  need  in  this  work.  We 
have  at  the  same  time  worked  diligently  to  secure  rare 
maps  and  unpublished  maps  of  parts  of  our  own  country 
and  of  foreign  countries.  These  have  been  furnished 
to  the  Army  engineers  and  to  the  War  College. 

"I  wish  to  give  a  grateful  vote  of  thanks  to  the  many 
engineers  attached  to  the  oil  and  mining  companies 
engaged  in  foreign  exploration  who  have  so  loyally  given 
their  unpublished  maps  for  the  use  of  the  U.  S.  Gov- 
ernment. We  have  published  a  great  number  of  maps 
for  the  War  Department,  and  are  now  doing  a  rather 
novel  bit  of  work  in  issuing  a  series  of  maps  for  the 
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use  of  the  air  service.  These  follow  the  conventions  of 
the  French  and  British  airplane  maps,  and  are  to  be 
used  by  our  aviators  in  the  training  camps  in  order  that 
they  may  be  accustomed  to  the  reading  and  interpre- 
tation of  such  maps  vi^hen  they  get  to  France.  A  paper 
published  about  a  year  ago  on  the  use  of  photographic 
and  topographic  mapping,  a  bulletin  by  Mr.  Bagley, 
promises  to  be  invaluable  to  the  allies  and  to  Americans 
alike  in  the  reproduction  of  aviation  photographs  and 
their  interpretation  in  map  form." 


Minnesota  Drainage  Work  Checked 

Overdevelopment  and  War  Conditions  Have  Lessened 

Construction— Hungry  Europe  Demands 

Conservative  Reclamation 

By    E.    V.    WiLLARD 
state  Drainage  Engineer,  St.  Paul,  Minn. 

THE  current  stocking  up  of  drainage  work  in  Min- 
nesota suggests  a  brief  retrospective  and  prospec- 
tive review  of  the  state  drainage  situation.  It  will  be 
shown  that  the  check  in  drainage  work  is  due  to  over- 
development as  well  as  to  the  heavy  indebtedness  of 
some  of  the  counties  concerned,  the  high  prices  of  labor 
and  material  and  war  conditions  generally.  The  grow- 
ing use  of  tile  drainage  will  be  noted  and  attention  will 
be  called  to  the  need  for  a  well-considered  but  conserva- 
tive program  which  will  bring  all  available  productive 
land  into  use  without  the  expenditure  of  funds  to  little 
purpose — all  with  war  conditions  of  this  and  European 
countries  in  mind. 

During  1917  drainage  activities  in  Minnesota  have 
been  conducted  on  a  somewhat  smaller  scale  than  in  the 
previous  two  or  three  years.  This  is  especially  true  of 
the  northern  section  where  the  construction  of  open 
ditches  through  the  large  marshes  had  been  progressing 
at  an  unprecedented  rate. 

An  almost  complete  network  of  open  ditches  has  been 
completed  through  the  larger  swamps.  Many  land  own- 
ers, too,  feel  that  the  construction  of  ditches  on  a  large 
scale  through  unimproved  and  practically  uninhabited 
areas  has  resulted  in  reclaiming  lands  faster  than  a  de- 
mand for  them  has  developed.  A  more  conservative 
practice  to  meet  actual  needs  may  be  looked  for.  The 
heavy  bonded  debt  incurred  by  some  of  the  counties 
through  the  financing  of  drainage  ditches  has  no  doubt 
also  resulted  in  discouraging  some  of  the  work  which 
has  been  under  contemplation.  Farmers  in  Minnesota 
are  fast  learning  the  value  of  tile  drainage.  As  land 
values  become  higher,  the  demand  for  increased  pro- 
duction becomes  greater,  and  more  intensive  farming 
must  be  practiced.  The  draining  of  his  low  and  waste 
lands  is  the  quickest  and  most  permanent  step  to  be 
undertaken  by  the  farmer  to  bring  about  this  result. 
Tile  drainage,  while  mostly  practiced  in  the  southern 
part,  is  moving  northward  by  rapid  strides.  It  is  now 
being  practiced  universally  in  all  sections  south  of  St. 
Cloud,  and  to  a  large  extent  as  far  north  as  Crookston. 
Approximately  $1,250,000  worth  of  drainage  work  has 
been  awarded  to  contractors  during  the  past  year,  and 
of  this  amount  about  one-half  has  been  for  tile  drain- 
age. 

The  new  year  comes  with  a  feeling  of  uncertainty 
among  drainage  officials  and  contractors.     As  regards 


the  landowners,  the  year  just  ended  was  an  unusually 
dry  one  in  the  sections  where  marshy  lands  predomi- 
nate, and  the  abnormally  heavy  precipitation  of  1914, 
1915  and  1916  which  speeded  the  initiation  of  a  large 
number  of  drainage  proceedings,  was  lacking  to  remind 
the  land  owner  of  his  low  land  and  to  give  impetus  to 
the  work.  At  least  two  large  flood-prevention  .schemes, 
initiated  in  the  early  part  of  1917,  have  been  tempora- 
rily laid  over  due  to  this  cau.se.  A  large  snowfall  this 
winter  and  prolonged  spring  rains  would  cause  renewed 
activities,  while  a  dry  winter  and  spring  would  make 
this  year  unusually  quiet  compared  with  any  of  the 
past  five  years. 

As  regards  the  contractors,  they  are  all  worried,  and 
are  agreed  that  these  are  troublesome  times.  The  drain 
of  man-power  by  the  national  army  and  the  inducement 
offered  to  skilled  machine  operators  by  the  government 
are  causing  a  dearth  of  labor,  especially  of  the  skilled 
classes,  making  the  payment  of  higher  wages  for  in- 
ferior men  imminent.  It  is  almost  impossible  to  buy 
fuel  at  any  price.  The  prices  paid  for  repairs  and  sup- 
plies have  advanced  from  30  to  200 "^c  in  two  years. 
Those  who  own  and  are  able  to  equip  old  machinery' 
have  a  decided  advantage  in  bidding  for  new  work,  as 
the  advance  in  cost  of  new  equipment  introduces  an  item 
which  must  be  taken  care  of  by  the  contractor  who  has 
to  equip  under  present  war-time  prices  of  machinery. 

An  advance  over  last  year  in  the  cost  of  excavation  of 
from  10  to  25%  is  expected.  The  increase  in  the  cost 
of  material  will  result  in  an  even  greater  advance  in  the 
cost  of  building  bridges  and  other  structures.  The  high 
price  of  labor,  as  well  as  the  advance  in  the  price  of 
drain  tile,  will  result  in  an  increase  of  probably  20% 
in  the  cost  of  tile  drainage. 

The  counties  have  experienced  some  diflSculty  during 
the  year  just  ended,  especially  in  the  last  six  months,  in 
selling  their  drainage  bonds  except  at  an  increased  rate 
of  interest.  It  is  expected  that  this  condition  will  be  in- 
tensified in  1918  because  of  the  activities  of  the  admin- 
istration to  secure  the  investment  of  available  funds  in 
government  bonds. 

Drainage  Work  Should  Be  Encouraged 
During  the  War 

Starving  Europe  is  looking  to  this  country  for  meat 
and  bread.  If  we  are  to  do  our  duty  and  perform  the 
work  which  is  expected  of  us,  every  acre  of  agricultural 
land  should  be  made  to  do  its  bit.  Lands  which  have 
been  drained  and  high  land  not  in  need  of  drainage 
should  be  made  to  produce  grain,  while  lands  too  wet 
and  marshy  for  that  purpose  should  be  drained  and 
made  to  produce  hay  and  feed  for  live  stock.  The  drain- 
age on  a  large  scale  of  lands  on  which  no  actual  set- 
tlers reside,  or  which  wHl  not  be  used  for  agriculture, 
hay  or  grazing  lands  during  the  period  of  the  war 
should  be  discouraged,  but  the  drainage  of  the  low  and 
unproductive  tracts  on  farms  under  cultivation  should 
receive  special  attention.  Within  the  area  of  Minnesota 
which  has  been  substantially  occupied  all  the  easily  de- 
veloped portions  are  being  utilized.  But  if  we  are  to 
win  the  war  by  the  production  of  food  supplies  we  must 
increase  production  by  taking  up  the  waste  places 
— the  swamp,  the  hill-slopes,  the  worthless  shallow  lakes 
— and  converting  them  into  fields  of  grain. 
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Wood  Ore  Docks  Are  Removed  and 
Piles  Pulled  Up 

Track  Derrick  Is  Used  in  Wrecking  Superstructure- 
Floating  Derrick  with  A-Frame  Pulls 
Foundation  Piles 

REMOVAL  of  two  timber  ore  docks  of  the  Duluth 
&  Iron  Range  R.R.  at  Two  Harbors,  Minn.,  was 
carried  out  in  1917.  In  one  case  the  foundation  piles 
were  pulled,  but  in  the  other  case  were  left  in  place. 

Dock  No.  3  was  demolished  first.  This  was  built  in 
1905  and  could  have  been  repaired  for  further  use  but 
that  its  location  interfered  with  the  handling  of  boats 
at  the  new  steel  and  concrete  ore  dock  No.  2,  described 
in  Engineering  News-Record,  Aug.  9,  1917.  It  was 
therefore  removed  entirely,  the  foundation  piles  being 
pulled  and  the  foundation  cribs  and  filling  dredged  out. 
This  dock  was  66  ft.  high  and  1054  ft.  long,  with  170 
pockets.  The  length  is-  exclusive  of  the  trestle  approach, 
only  a  part  of  which  was  removed. 

A  timber  traveler  with  60-ft.  boom  and  double-drum 
steam  hoisting  engine  was  used  by  the  contractor.  This 
was  carried  on  track  rails  on  the  top  or  deck  of  the 
dock.  It  pulled  out  the  timbers  and  landed  them  on  a 
car  alongside  the  traveler.  The  timbers  were  unloaded 
in  the  yard  by  a  derrick  mounted  on  a  car,  and  were 
then  cleaned,  sorted,  reloaded  and  put  in  storage  piles 
by  the  contractor.  Wrecking  was  unusually  difficult  ow- 
ing to  the  comparatively  good  condition  of  the  structure. 
The  amount  of  timber  removed  per  day  was  about  85,- 
000  ft.  b.m. 

Pulling  the  foundation  piles  was  done  by  means  of  a 
scow  32  X  80-ft.  having  a  double-drum  hoisting  engine 
and  lines  leading  over  a  heavy  steel  A-frame.  By  means 
of  two  sets  of  five-sheave  blocks  a  pull  of  110  tons  could 


TRAVELING 


DERRICK     WRECKS     SUPERSTRUCTURE     OP 
ORE   DOCK 


be  exerted.  This  machine  removed  2835  piles  in  35 
days,  or  an  average  of  81  piles  per  day.  The  piles  were 
of  white  and  Norway  pine,  30  to  50  ft.  long,  with  a 
penetration  of  15  to  25  ft.  in  the  stiff  clay  of  t^he  lake 
boittom.  About  half  of  them  stood  inside  the  timber 
cribs,  with  the  rock  filling  extending  nearly  to  their 
tops     Some  were  inaccessible  for  the  pulling  equipment. 


These  were  cut  off  by  the  bucket  of  the  dipper  dredge, 
which  followed  the  pile  puller,  dredging  out  the  cribs 
and  underlying  material  to  give  the  necessary  depth  of 
water.  About  38,000  cu.yd.  of  material  was  removed  by 
the  dredge. 

Ore  dock  No.  4  was  then  removed.  It  was  built  in 
1892-93,  and  partially  rebuilt  in  1901-02,  but  was  be- 
yond repair.    It  was  62  ft.  high  and  1042  ft.  long,  with 


PILE-PULLING  SQDW  HAS  STE3EL  A-FRAMB  AND  TWO 
SETS    OP    FIVE-PART   TACKLE 

168  pockets.  Only  the  superstructure  was  removed, 
using  the  traveling  derrick  noted  above.  Progress  was 
about  106,000  ft.  b.m.  daily,  the  work  being  easier  than 
on  the  other  dock. 

Each  dock  contained  about  5,500,000  ft.  b.m.  Of 
the  timber  from  the  newer  structure  about  20  per  cent, 
was  sound  and  suitable  for  resawing  into  lumber,  and  20 
per  cent,  was  sound  but  not  fit  for  resawing.  Of  the 
timber  for  the  older  structure  only  about  12  per  cent, 
was  good  enough  for  resawing,  while  the  other  sound 
timber  amounted  to  17  per  cent.  The  remaining  timber 
was  useless  for  structural  purposes  but  much  of  it  was 
sold  for  firewood. 

The  Stack  Construction  Co.,  Duluth,  Minn.,  had  the 
contract  for  removal  of  both  superstructures.  The 
Great  Lakes  Dredge  and  Dock  Co.,  Chicago,  did  the 
dredging  and  sublet  the  pulling  of  the  piles  to  Whitney 
Brothers  Company,  Superior,  Wis.  Work  was  done  under 
the  direction  of  W.  A.  Clark,  chief  engineer  of  the  Du- 
luth &  Iron  Range-  R.R.,  who  has  furnished  information 
concerning  it. 


Maintenance  Cost  Is  Given  for  Asphalt 
Paving  Under  Automobiles 

Cost  of  maintenance  of  asphalt  paving  carrying  heavy 
automobile  traffic  is  given  in  a  paper  read  before  the 
Western  Society  of  Engineers  by  George  C.  D.  Lenth, 
assistant  chief  engineer  of  sewers.  Board  of  Local  Im- 
provements, Chicago. 

The  traffic  on  Michigan  Ave.  amounts  to  from  700 
to  a  maximum  of  1350  automobiles  per  hour,  as  was 
shown  by  a  census  made  in  1917.  In  the  narrow  stretch 
from  Randolph  St.  to  River  St.  the  congested  traffic 

COST  OF  PAVING  RENEWALS  ON  MICHIGAN  AVENUE  BETWEEN 
RANDOLPH  AND  RIVER  STREETS,  CHICAGO 

Yardage  Per  Cent.          Cost      Per  Cent,  of  Cost  per 

Repaired  of                    of              Original           Sq. 

Year                   Sq.Yd.  Total  Repairs           Cost              Yd. 

1913  ....                     ..        16  0  27  $45  62             0  84             $2  89 

1914       178  2  97  192  02  3  55  1   08 

1915  302  5  04  314  48  5  81  I   04 

1916 503  8.42  563  70  10  45  1    12 

Total 999  16  70  1,11732  20.70  I    12 
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is  confined  to  a  roadway  only  38  ft,  wide.  Originally 
this  was  a  granite-block  pavement,  laid  in  1888  on 
a  base  of  macadam  and  cinders.  Automobile  owners 
made  complaint  against  its  roughness,  and  pending  the 
widening  of  the  street  it  was  decided  to  surface  with 
asphalt  as  an  experiment. 

After  cleaning  the  granite-block  paving  and  raking 
the  dirt  out  of  the  joints,  the  blocks  were  painted  with 
asphaltic  cement.  On  this  was  laid  a  sheet-asphalt 
surface  having  a  minimum  thickness  of  2  in.  This  work 
was  done  in  June,  1913,  at  a  cost  of  90.4c.  per  sq.yd. 
for  a  total  of  5985  sq.yd. 

Cost  and  amount  of  maintenance  on  this  resurfaced 
pavement  are  shown  in  the  accompanying  table.     The 


figures  do  not  include  overhead  expen.se,  which  in  this 
case  amounts  to  about  20%.  At  the  end  of  3i  years 
16.7%   of  the  original  surface  had  been  replaced. 

Adjacent  portions  of  Michigan  Ave.  are  75  ft.  and 
85  ft.  wide.  From  12th  St.  to  Jackson  Blvd.  35,402 
sq.yd.  of  2-in.  a.sphaltic  concrete  has  been  laid  on  a 
6-in.  concrete  base.  This  was  done  in  1909  at  a  contract 
price  of  $66,457,  which  included  a  5-year  guarantee. 
The  maintenance  cost  during  1917  was  $415,  or  about 
1.17c.  per  sq.yd.  From  Jackson  Blvd.  to  Randolph  St. 
there  are  19,500  sq.yd.  of  2-in.  asphaltic  concrete  on 
a  12-in.  macadam  base.  This  was  laid  in  1911  for 
al)out  $30,000.  Its  maintenance  cost  in  1917  was  $450, 
or  2.3c.  per  sq.yd. 


Local  Society  Management  Demands  More  Consideration 

Modern  Structural  Principles  of  Group  Activity  Should  Govern  Organization  and 
Methods  of  Engineering  Societies — Choose  OflBcers  with  Care 

By  C.  E.  Drayer 

Committee  on   Engineering  Cooperation,   Cleveland 

society  is  tinction  attained  in  the  practice  of  the  profession  rather 
than  wise  and  untiring  leadership  in  the  society.  Equal 
care  should  be  taken  to  guard  against  perfunctory,  hap- 
hiazard  or  clique  choice.  Probably  the  best  way  is  to 
have  a  standing  nominating  committee  whose  business 
is  to  study  constantly  the  growing  timber  in  the  mem- 
bership and  see  that  only  those  are  put  up  for  office 
who  show  true  leadership,  not  mere  persistence  in  work. 
Creative  imagination,  ability  to  interpret  the  heart,  to 
say  clearly  what  his  fellows  feel  and  to  inspire  loyalty, 
are  necessary  qualities  for  chief  officers. 

If  a  society  has  sufficient  income  to  hire  an  execu- 
tive secretary,  a  great  deal  of  thought  should  be  given 
to  his  selection,  for  on  him  perhaps  more  than  on  even 
the  president  rests  the  chance  for  success.  The  presi- 
dent usually  changes  each  year,  but  the  secretary  may 
continue  for  many  years.  Prominent  among  the  quali- 
ties desired  in  the  secretary  is  vocational  aptitude, 
which  comprehends  pleasing  p  rsonality,  ability  to  con- 
verse in  a  convincing  manner  and  the  power  to  stimu- 
late the  individual  member  to  do  his  part.  In  no  small 
measure  the  society  will  fulfill  its  mission  if  the  in- 
dividual member  can  be  made  active.  An  analysis  of  al- 
most any  society  voluntary  in  character  will  reveal  that 
its  strength,  its  organized  cooperation,  is  due  to  loyalty 
to  some  individual.  Fortunate  is  the  society  that  can 
pay  this  tribute  to  its  secretary.  Such  a  man  has  the 
incentive  of  his  own  success  coupled  with  that  of  the 
society  to  become  familiar  with  the  laws  of  modem 
ciTOup  activity,  de /eloped  from  the  experience  of  suc- 
cessful organizations.  He  should  be  of  the  caliber  to  be 
trusted  with  authority  not  only  in  the  business  manage- 
ment of  the  society  but  to  represent  it  in  the  absence  of 
the  chief  officers  in  those  delicate  civic  relations  where 
even  the  right  may  lose  if  not  tactfully  presented. 

Committees  are  divided  into  standing  and  special. 
The  former  have  to  do  with  the  regular  business  of  the 
society,  such  as  property,  finance,  program  and  mem- 
bership. The  latter  are  created  to  care  for  special 
problems  from  time  to  time  and  exist  until  their  work 
is  completed. 


Secretary 

AT  A  time  when  the  local  engineering 
gaining  so  rapidly  in  recognition  and  influence  but 
is  still  in  the  formative  state  it  seems  desirable  to  con- 
sider more  fully  than  has  yet  been  done  some  of  the 
principles  which  should  govern  its  organization  and 
management.  The  subject  is  so  broad  that  only  a  few 
features  common  to  all  local  societies  can  be  considered. 

Often  when  a  society  is  being  organized  much  time 
is  spent  uselessly  in  framing  a  long  constitution  cal- 
culated to  meet  all  future  conditions.  This  presumes 
that  the  members  of  the  society  in  the  coming  years 
will  not  be  mentally  equipped  to  care  for  situations  con- 
fronting them.  It  indicates  also  an  attempt  to  foresee 
the  lines  along  which  the  future  activities  of  the  society 
is  a  mobile,  flowing  thing,  serving  its  purpose  best 
when  allowed  the  greatest  latitude  to  conform  to  the 
will  of  its  members.  The  ideal  constitution  should  em- 
body organization  structural  principles  only  and  pro- 
vide for  nothing  except  members,  officers  and  money. 
Details  should  be  left  to  by-laws,  which  should  be  few 
and  easily  amended  to  meet  changing  conditions.  A 
long  constitution  tempts  parliamentarily  inclined  mem- 
bers to  epidemics  of  revision.  No  constitution  can  in- 
sure interest  and  loyalty,  from  which  spring  enthusiasm 
and  initiative. 

Broadly  speaking,  a  society  exists  to  do  what  the  in- 
dividual cannot  do — develop  its  members  to  become  suc- 
cessful both  in  the  practice  of  their  profession  and  in 
all  their  duties  as  citizens.  This  implies  class  con- 
sciousness. Other  classes — doctors,  lawyers  and  labor 
men — have  demonstrated  for  years  the  value  of  acting 
in  unison.  Every  engineer  who  has  thought  carefully 
on  the  subject  has  voiced  the  conclusion  put  in  practice 
long  ago  by  other  classes,  that  unity  is  primarily  with- 
in the  province  of  the  local  society.  State  and  national 
unity  are  merely  larger  measures  of  local  unity. 

Responsibility  for  the  conduct  of  the  society  cen- 
ters in  the  president  and  his  immediate  advisers,  in 
whom  the  various  lines  of  activity  are  harmonized. 
Careful  provision  should  be  made  against  choosing  for 
officers  men  whose  claim  to  the  honor  rests  on  dis- 
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A  society  member  once  facetiously  remarked  that  he 
had  been  on  a  committee  for  two  years  but  never  found 
it  had  committed  anything.  A  strong  executive  has 
been  credited  with  defining  an  effective  committee  as 
composed  of  three  men  with  one  member  out  of  town 
and  one  dead.  Both  remarks  have  been  widely  cited  as 
a  way  of  saying  that  it  is  an  unusual  committee  that 
does  continuous  and  effective  work.  The  fault  is  not  so 
much  with  the  committee  as  with  the  kind  of  work  ex- 
pected of  it,  composed  as  it  is  of  men  who  have  nu- 
merous and  important  duties  outside  of  the  society. 

It  would  be  better  to  recognize  a  committee  as  mainly 
a  deliberative  and  advisory  body  which  must  be  pro- 
vided with  machinery  to  carry  out  its  findings.  This 
is  usually  done  by  the  chairman  or  by  a  secretary  pro- 
vided for  the  purpose.  The  average  civic-commercial 
body,  such  as  a  chamber  of  commerce,  usually  has  suf- 
ficient funds  to  provide  the  necessary  secretarial  assist- 
ance— and  herein  lies  the  reason  for  the  amount  of 
work  done  by  the  committees  of  such  bodies.  If  the 
young  engineer  can  be  found  with  time  at  his  disposal 
to  act  as  committee  secretary,  it  will  take  from  the  busy 
older  men  routine  detail  and  afford  the  youngster  a 
fine  opportunity  to  gain  experience  and  make  useful  ac- 
quaintances. There  is  no  more  valuable  asset  for  the 
engineer  at  the  threshold  of  his  career  than  a  favor- 
able acquaintance  with  the  leaders  of  the  profession. 

Competent  Chairman  Gets  Results 

The  surest  way  to  get  a  committee  that  produces  is 
to  place  at  its  head  a  man  who  is  competent  and  will 
work.  The  head  of  a  great  business  recently  said: 
"The  secret  of  organization  is  to  pass  the  buck  to  the 
right  man  and  see  that  he  does  it."  Courtesy  has  thus 
far  prevented  any  president  of  a  society  from  removing 
the  chairman  of  a  committee  because  he  stagnates. 
Detail  management  takes  time  from  the  president  al- 
ready burdened  with  work.  A  suggested  solution  tried 
with  success  more  than  once  is  found  in  a  steering  or 
managing  committee  whose  duty  is  implied  in  its  name. 

Of  the  standing  committees  none  is  more  important 
than  the  program  committee.  Despite  the  usual  limi- 
tation of  funds,  a  strong  program  of  diversified  inter- 
est must  be  presented.  What  does  the  membership  want 
and  what  does  it  need?  We  can  discourse  at  length 
on  the  duty  of  each  engineer  to  support  a  local  so- 
ciety for  the  good  of  the  profession  and  the  good  of 
the  community,  yet  fall  short' if  we  fail  to  realize  that 
the  altruistic  appeal  is  second  to  the  selfish.  The  so- 
ciety must  give  service  liberally  to  pay  the  average 
member  for  his  outlay  of  time  and  money.  Provision 
must  be  made  to  supply  the  papers  on  the  latest  theory, 
design  and  practice.  The  program  committee  or  a  sim- 
ilar one  must  provide  the  opportunity  for  the  member- 
ship to  gain  the  benefits  that'  arise  from  personal 
contact  and  social  intercourse.  Smokers  where  the  tech- 
nical gives  way  to  stories  that  melt  the  ice  of  diffidence 
must  have  a  place.  It  must  be  recognized  that  the 
engineering  society  is  in  competition  vdth  other  civic 
organizations.  Hence  the  old  style  of  society  must  give 
way  to  a  program  of  action  frequently  recast  and  vital- 
ized by  innovation. 

The  most  important  membership  asset  of  the  society 
is  the  young  man.     It  should  be  easy  for  him  to  find 


himself  a  member  even  while  an  undergraduate.  He 
should  be  trained  assiduously  in  the  way  he  should  go 
in  organization  work.  Inasmuch  as  he  is  anxious  to 
prove  himself  in  his  life  work,  provision  should  be  made 
for  him  to  gain  recognition  for  meritorious  work  in  the 
society.  Some  societies  provide  a  junior  grade  in  which 
the  charge  to  the  young  man  is  lower  than  the  cost  to 
carry  him  as  a  member. 

Apply  Test  of  Usefulness  to  Activities 

Among  the  early  ambitions  of  all  societies  is  the  de- 
sire to  obtain  permanent  quarters,  establish  a  library 
and  start  a  publication  usually  called  the  "Journal." 
The  desire  is  to  give  the  society  a  physical  body,  a  ma- 
terial evidence  of  existence.  Even  the  sacred  institu- 
tions of  library  and  publication  should  be  compared  un- 
flinchingly for  usefulness  with  other  activities  in  which 
the  society  may  engage.  Unless  there  are  funds  for 
adding  new  books  and  for  cataloging  in  public  library 
fashion  to  make  the  library  a  working  tool,  the  so- 
ciety had  better  acknowledge  that  its  boast  of  a  library 
is  empty  and  make  arrangements  with  the  local  public 
library  to  make  the  books  useful.  Such  arrangements 
have  been  made  by  two  loca\  societies.  Reference 
work  of  the  average  member  is  more  to  articles  in  cur- 
rent technical  magazines  than  to  texts,  hence  nearly 
complete  files  of  current  technical  magazines  are  a 
necessity.  Bound  periodicals  dating  back  say  five  years 
and  the  latest  and  best  books  in  the  several  engineering 
fields  might  ■'.^^ell  constitute  the  working  library  of  the 
local  society.  One  large  local  society  maintaining  per- 
haps the  largest  library  of  its  kind  in  the  country  found 
that  it  could  present  to  each  member  asking  for  a  book 
an  order  for  the  purchase  of  the  book  and  come  out 
ahead  financially  at  the  end  of  the  year. 

The  "Journal,"  as  published  by  several  societies,  may 
be  defined  as  a  publication  in  which  papers  presented 
before  the  society  are  preserved  in  permanent  form  and 
is  differentiated  from  the  "Bulletin,"  published  rather 
frequently  and  partaking  more  of  the  character  of  a 
news  sheet.  In  a  recent  observation  it  was  found  that 
not  more  than  10%  of  the  members  examined  the  jour- 
nal with  care  or  read  some  of  the  articles.  It  would  be 
an  instructive  experiment  to  place  the  journal  on  its 
owm  footing,  making  a  budget  to  include  voluntary 
subscriptions  and  other  income,  and  charging  against 
it  all  legitimate  costs,  including  proportion  of  office  ex- 
pense and  overhead.  In  suggesting  such  a  study  it  is 
recognized  that  not  every  activity  can  be  expected  to 
pay  its  way.  For  instance,  no  one  concerned  in  club 
management  has  been  discovered  by  the  writer  who 
could  make  the  dining  room  pay  its  way.  Yet  a  club 
without  dining  facilities  is  hardly  a  club. 

The  Need  of  Cost  System 

The  above  remarks  directed  to  time-honored  institu- 
tions of  engineering  societies  implies  that  a  cost  sys- 
tem should  be  set  up  if  the  same  efl!iciency  in  the  use 
of  money  is  to  be  approached  as  is  reached  by  many 
members  in  their  factories.  Most  societies  make  a 
budget,  but  none  has  said,  for  instance,  how  much  it 
costs  to  collect  dues  and  conduct  the  other  activities 
that  absorb  a  large  part  of  the  time  of  paid  assistants. 
A  successful  manufacturer  knows  to  the  hundredth  of  a 
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cent  what  his  costs  are,  but  an  engineering  society  goes 
along  blithely  until  the  money  is  gone;  then  it  raises 
dues  or  curtails  necessary  work.  The  annual  incomes 
of  several  local  societies  pass  the  $10,000  mark.  It 
would  be  well  to  have  a  standard  system  of  cost  ac- 
counting so  that  the  results  attained  in  one  society 
could  be  compared  with  those  of  others. 


Bridge  Work  in  Guatemala  Torrent 
Used  Armored  Tower 

Rail  Fenders  on  Heavy  Pile  Support  in  Boulder  Bottom 

Resisted  Two  Ten-Foot  Floods— Car 

Wheels  Swept  Away 

BUILDING  a  falsework  tower  in  a  torrential  stream 
was  the  key  problem  of  a  bridge  replacenient  job  in 
Guatemala,  Central  America,  reported  by  W.  T.  Penney, 
steel  contractor,  of  Guatemala  City-  The  power  of  the 
torrent  was  great  enough  to  move  car  wheels,  which 
were  tried  as  riprap  or  pavement  around  the  base  of  the 
tower.  The  tower  as  built — see  the  views  herewith — 
stood  throughout  the  work,  however,  and  permitted  the 
dismantling  of  the  old  truss  and  the  erection  of  the  new, 
while  traffic  on  the  line  was  not  interrupted. 

The  work  was  done  in  1914  on  what  was  then  known 
as  the  Occidental  Railway,  now  part  of  the  Ferrocar- 
rils  Internacionales  de  Centro  America.  The  line  was 
built  about  thirty  years  ago,  when  light  engines  were 
used  and  bridges  built  accordingly.  With  change  of 
ownership  heavier  engines  were  bought  to  reduce  oper- 
ating expenses.  Bridge  replacement  was  undertaken 
at  once,  and  the  erection  had  to  be  done  in  the  season 
of  the  most  unfavorable  river  conditions. 

The  river  crossed  by  the  bridge  in  question,  the 
Samala,  is  considered  one  of  the  worst  in  Central  Amer- 
ica. It  drains  the  volcano  Santa  Maria,  only  about  30 
miles  upstream,  and  because  of  the  steep  slope  of  the 
country  and  the  heavy  rainstorms  quick  floods  come 
down  the  river.  The  water  sometimes  rises  15  ft.  in  two 
hours.  Floods  do  not  last  more  than  a  few  hours,  how- 
ever, the  water  falling  as  rapidly  at  it  rises.  The  river 
bottom  is  made  up  of  round  boulders  varying  in  size 
from  a  billiard  ball  to  a  one-yard  stone,  rolled  downi 


from  the  mountain  slopes  and  carried  along  by  the  river. 
In  flood  time  some  of  the  small  boulders  occasionally 
bound  out  of  the  water. 

The  old  Samala  bridge  was  a  pin-connected  bowstring 
span  180  ft.  long  center  to  center,  although  the  channel 
is  only  about  100  ft.  wide  at  the  crossing.  The  method 
of  replacement  had  to  provide  for  keeping  up  the  regu- 
lar traffic,  consisting  of  four  trains  daily.  A  successful 
plan  of  operation  was  devised  and  carried  out  by  Mr. 
Penney. 

It  would  have  been  impossible  to  put  falsework  bents 
into  the  river  in  the  usual  way.  The  railway  company 
had  some  60-ft.  plate-girder  bridges  on  hand,  how- 
ever; by  placing  a  pile  tower  in  the  middle  of  the  riyer 
the  girders  could  be  used  to  form  a  support  for  the 
erection  falsework.  It  was  possible  to  place  the  gird- 
ers from  the  existing  bridge,  handling  each  in  two 
sections,  field-spliced  at  the  middle  of  the  girder  span. 

The  tower  was  built  of  70-ft.  piles  driven  to  a  pene- 
tration of  4  to  6  ft.  through  the  sand  and  among  the 
boulders.  This  gave  a  good  toe  hold  against  the  cur- 
rent. Three  bents  were  driven,  heavily  braced — all  con- 
nections bolted  and  drifted — and  additional  piles  driven 
to  form  a  cutwater  at  the  upstream  end.  The  tower 
was  sheathed  with  railway  rails  6  in.  apart,  the  cut- 
water, similarly  sheathed,  forming  a  point  directed  up- 
stream. The  rails  were  intended  to  take  the  impact 
of  the  boulders  and  deflect  them  away  from  the  pier, 
and  they  did  the  work. 

The  half  girders,  lowered  by  derrick  car  from  t>ie  old 
bridge  above,  were  supported  at  midspan  on  a  tempo- 
rary support  consisting  of  a  12  x  2  x  30  hung  from  the 
truss  bridge  by  li-in.  manila  rope  falls.  When  one- 
half  of  a  girder  was  set,  the  other  half  was  lowered 
and  the  splice  made  with  bolt  and  drift  pins.  Erection 
of  the  falsework  on  this  tower  and  replacement  of  the 
truss  then  went  on  as  a  routine  operation.  During  the 
whole  of  the  work  no  train  was  delayed. 

To  prevent  scour  riprap  consisting  of  100  old  car 
wheels  had  been  placed  around  the  foot  of  the  tower,  the 
river  bed  being  exposed  at  low  water.  The  very  first 
rise  of  the  river,  which  occurred  at  night,  swept  all  the 
wheels  away.  The  disappearance  of  the  wheels  was  the 
next  morning's  surprise,    A  little  later  one  of  the  wheels 
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was  discovered  on  a  sand  bar  near  a  bend  about  500  ft. 
downstream.  All  the  other  wheels  had  been  swept  on 
around  the  bend  of  the  stream.  These  wheels  weighed 
200  lb.  apiece. 

In  spite  of  the  tremendous  violence  of  the  current  dis- 
played by  this  action,  the  tower  stood  through  two  10-ft. 


rises  of  the  stream  without  any  damage,  and  the  bridge 
renewal  was  successfully  completed. 

When  the  rails  were  removed  from  the  sides  of  the 
tower  on  demolishing  the  temporary  structure  they 
shone  like  silver  dollars.  The  passing  boulders  had 
polished  them  bright. 


Laying  Out  and  Justifying  a  Program  for  Road  Work 

During  War  Times 

Matter  Should  Be  Studied  from  a  Strictly  Engineering  Point  of  View— Assumption  as  To  Duration  of  Conflict 
Necessary,  Since  Many  Decisions  Must  Be  Based  Thereon— Local  Materials  Should  Be  Used 


Among  road  engineers  the  question  as  to  the 
decision  to  be  made  concerning  construction 
during  this  year  is  of  great  interest  and  vast 
importance.  The  paper  prepared  by  George  C. 
Diehl,  Engineer  of  Erie  County,  New  York, 
and  presented  before  the  recent  convention  of 
the  American  Road-Builders  Association,  is  given 
here  in  a  condensed  form  as  a  competent  esti- 
mate of  the  nature  of  the  problem. 


ROAD  construction  at  this  time  might  be  divided  into 
three  classes :  (1)  Those  which  assist  in  the  war 
program;  (2)  those  which  retard  the  war  program; 
(3)  those  which  do  not  interfere  with  the  war  program. 
There  are  so  many  ways  in  which  roads  are  of  value 
that  in  order  to  simplify  this  discussion  only  that  point 
of  view  will  be  considered  wherein  highways  assist  the 
railroads.  The  present  dilficulties  in  railroad  trans- 
portation are  well  understood,  and  the  problem,  as  it 
is  now  directly  presented,  is  that  haulage  over  highways 
should  release  locomotives  and  cars  and  relieve  conges- 
tion at  terminals  and  freight  houses. 

The  roads  in  class  1  might  be  subdivided  into 
roads  which  radiate  from  railroad  shipping  points  and 
those  which  parallel  railroad  lines.  As  railroads  are 
now  overcrowded,  radiating  roads  are  not  so  urgent. 
The  principal  effort  should  be  concentrated  on  roads 
which  approximately  parallel  railroads. 

Even  to  superficially  study  this  subject  it  is  necessary 
to  assume  a  period  for  the  -duration  of  the  war,  as  it 
is  apparent  that  if  the  war  were  to  end  within  a  year 
the  improvement  of  these  parallel  roads  should  be  tem- 
porary and  speedy,  letting  the  permanent  improvement 
wait.  One  congressman  has  said  that  it  is  far  better 
to  prepare  for  a  war  of  seven  years  and  have  it  last 
seven  months,  than  to  prepare  for  a  seven-months'  war 
and  have  it  last  seven  years.  It  would  therefore  seem 
wise  to  assume  that  the  war  will  last  three  or  more 
years,  and  on  this  theory  the  parallel  roads  which  are 
to  be  constructed  should  be  built  in  the  most  substantial 
and  durable  manner. 

The  elements  which  enter  into  this  problem  include 
availability  of  local  material,  time  required  for  con- 
struction, ability  to  provide  suitable  detours,  and  the 
number  of  cars  and  locomotives  which  would  be  re- 
leased.   It  is  apparent  that  if  two  roads  were  of  equal 


length  and  other  conditions  were  equal,  the  road  built 
of  local  material,  without  using  railroad  haulage,  would 
be  the  most  desirable.  Likewise  a  road  that  could  be 
built  in  the  shorter  time  would  be  preferred,  and  in 
order  to  preserve  a  continuous  line  of  traffic  it  would 
be  necessary  to  prepare  detours  to  carry  traffic  during 
construction. 

In  considering  the  various  forms  of  traffic  it  may 
be  assumed  that  through  travel  generally  cannot  be 
carried  on  highways,  and  that  construction  is  primarily 
for  the  purpose  of  moving  local  travel.  This  might  be 
divided  into:  (1)  Passenger;  (2)  freight;  (3)  express; 
and  (4)  mail.  The  possibilities  of  moving  passengers 
by  motor  vehicles  are  almost  unlimited,  providing  suit- 
able roads  are  furnished,  as  there  are  in  this  country 
today  over  4,000,000  passenger  cars  and  these  have  a 
greater  capacity  in  passcenger  miles  than  all  of  the 
coaches  on  the  steam  and  electric  railroads  combined. 

Between  the  neighboring  cities  in  many  sections  of 
the  East  it  is  even  now  possible  to  motorize  local 
passenger  business.  This  would  eliminate  possibly  75% 
of  local  passenger  trains,  and  if  through-passenger 
trains  refused  to  carry  local  passengers,  a  considerable 
percentage  of  through-trains  would  be  eliminated. 

Local  freight,  especially  the  smaller  units,  would  be 
likewise  transported  by  motor.  Local  express  and  mail 
packages  could  be  carried  over  the  highways  and  all 
of  these  combined  would  bring  great  relief  to  the  rail- 
roads. This  problem  is  very  complicated  and  many 
elements  must  be  considered  to  determine  which  roads 
would  give  the  greatest  amount  of  railroad  relief  for 
the  sum  expended  and  the  time  involved.  The  element 
of  time  is  of  especial  importance  during  war. 

It  is  suggested  that  the  state  highway  commissioner 
in  each  state  determine  the  sections  of  highways  which 
would  best  serve  this  purpose  and  that  in  so  doing  he 
could  arrive  at  the  result  through  a  volunteer  committee 
consisting  of  a  leading  railroad  official,  who  would  be 
in  possession  of  all  facts  pertaining  to  the  character 
and  volume  of  local  freight  and  passenger  business, 
and  a  representative  from  chambers  of  commerce  or 
commercial  bodies.  This  committee,  coperating  with 
the  manufacturers  of  road-building  equipment  and  road 
materials,  could  determine  the  construction  which  would 
afford  the  greatest  relief  with  the  least  disturbance. 

For  a  long  time  it  has  been  clear  that  the  townships 
throughout  the  United  States  have  not  sufficient  taxable 
assets  to  warrant  taxes  of  the  large  amount  required 
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to  maintain  the  highways  and  bridges,  and  without 
going  into  detail  it  appears  to  be  growing  more  and 
more  apparent  that  the  township  should  be  abolished 
as  a  unit  of  highway  administration,  leaving  the  state 
and  county  to  carry  on  the  work  outside  of  the  in- 
corporated places.  These  agencies  could  provide  the 
necessary  funds,  especially  with  Federal  aid. 

Economic  theories  of  railroad  construction  have  been 
developed  so  that  it  is  possible  for  the  railroads  to  deter- 
mine the  exact  expenditure  which  would  be  justified  to 
eliminate  a  foot  of  rise  and  fall  or  a  degree  of  curvature, 
and  if  the  highways  are  to  carry  the  enormous  motor 
vefiicle  travel  which  is  anticipated,  then  similar  economic 
theories  should  be  developed  for  highways.  Before 
fixing  a  maximum  grade,  it  would  be  necessary  to  de- 
termine whether  trailers  were  to  be  used,  and  if  so  the 
total  weight  of  the  trailers  and  load  as  compared  with 
the  hauling  engine. 

Every  highway  department  should  have  a  traffic  engi- 
neer, as  the  problems  of  traffic  are  so  intimately  con- 
nected with  construction  and  maintenance  that  these 
problems  must  be  worked  out  jointly.  The  traffic  de- 
partment should  take  a  frequent  traffic  census,  as  a 
controlling  factor  in  many  cases  will  be  the  cost  of 
moving  one  ton  one  mile,  and  in  order  to  determine 
accurately  data  must  be  kept,  which  will  be  invaluable 
after  a  period  of  a  year  or  two. 

Charts  can  be  prepared  showing  the  relation  and 
classes  of  traflfic  in  proportion  to  population  and  amounts 
of  production.  The  curves  on  charts  prepared  in  states 
where  improved  highways  are  most  prevalent  would 
indicate  to  a  considerable  extent  the  type  of  construc- 
tion,  and   other   questions   of   an   engineering   nature. 

It  is  altogether  likely  that  not  more  than  two  or 
three  types  of  construction  can  be  adopted;  namely, 
reinforced  concrete  pavement,  monolithic  block  pave- 
ment on  concrete  base  and  possibly  bituminous  concrete 
laid  by  the  so-called  mixing  method.  The  various  other 
forms  of  macadam  will  probably  not  be  suitable  on  the 
main  highways.  Without  going  into  detail  in  this  mat- 
ter, reports  of  the  cost  of  maintenance  of  various  state 
highway  commissions  where  great  mileage  of  roads  have 
been  constructed  substantiate  this  statement. 

It  is  important  also  to  consider  the  width  of  the 
highways,  as  with  the  ever-increasing  traffic  widths 
heretofore  adopted  will  prove  inadequate.  To  illustrate 
this  by  a  concrete  example,  if  we  assume  an  improved 
16-ft.  highway,  generally  considered  a  double  road,  and 
operate  3-ton  motor  trucks  at  a  speed  of  15  miles  an 
hour,  on  a  half-minute  headway — that  is,  about  600 
ft.  apart — 120  trucks  or  360  tons  could  be  transported 
in  either  direction  every  hour.  In  a  10-hour  day,  3600 
tons  in  one  direction,  or  2700  tons  in  both  directions, 
could  be  conveyed.  This  would  mean  only  the  amount 
carried  by  one  or  two  modern  freight  trains.  Thus  it 
will  be  seen  when  the  tonnage  exceeds  this,  unless  there 
is  operation  by  night  and  day,  that  the  roads  must  be 
'  wider  than  16  ft.  If  passenger  traffic  is  carried  over 
'    the  roads,  they  must  be  still  wider. 

To  design  highways  and  bridges  intelligently,  maxi- 
mum loadings  must  be  adopted.  The  railroads  of  the 
country  have  been  reconstructed  several  times  by  reason 
of  increasing  weight  of  rolling  stock.  To  design  a  rail- 
road bridge  it  is  necessary  to  have  not  only  the  maxi- 


mum load,  but  the  wheel  concentrations  and  distance 
between  such  concentrations.  A  similar  plan  should  be 
adopted  in  highway  construction.  Motor  vehicle  manu- 
facturers could  construct  cars  consistent  with  such 
loading. 

The  cost  of  highway  construction  bears  a  definite 
relation  to  tonnage.  Assuming  that  the  enormous  con- 
templated increase  occurs,  then  the  public  must  be 
prepared  for  highway  expenditures  far  in  excess  of  the 
amounts  heretofore  appropriated,  particularly  with  ref- 
erence to  main  trunk  lines — the  lateral  roads  can  be 
constructed  more  economically  of  the  less  expensive 
types. 

Submarine  Saw  Removes  Weeds  in 
Streams  and  Lakes 

Flexible  Steel  Blade  Lying  on  the  Bottom  Is  Drawn 

Back  and  Forth,  Cutting  Off  Plant 

Growth  at  Roots 

CLEARING  weeds  from  irrigation  canals  on  the 
Orland  project  of  the  U.  S.  Reclamation  Service, 
at  Orland,  Calif.,  is  done  by  means  of  a  submarine 
weed-saw.  This  consists  of  a  flat  flexible  tape  of  special 
steel,  with  serrated  edges,  as  shown  in  the  accompany- 
ing drawing.  The  saw  is  /u  in.  thick  and  f_  in.  wide 
in  the  body.  The  teeth  are  spaced  ^^^  in.  c.  to  c.  and 
have  a  base  and  height  of  J^  in.  In  manufacture  the 
saw  is  tempered  so  as  to  have  several  twists  in  its 
length.  Tapered  iron  weights  are  secured  at  intervals 
of  about  3  ft.  to  keep  the  saw  at  the  bottom  of  the 
canal. 

Particulars  of  the  work  have  been  furnished  by  R.  C. 
E.  Weber,  assistant  engineer  of  the  U.  S.  Reclamation 
Service,  at  Orland,  Calif.  The  saw  is  operated  by  two 
men,  one  at  each  end,  who  draw  it  to  and  fro  by  means 
of  ropes  attached  to  the  ends.  One  man  keeps  in  advance 
of  the  other,  so  that  the  saw  lies  diagonally  across  the 
canal.  Cutting  is  started  at  the  lower  end  of  the  sec- 
tion to  be  moved,  and  is  worked  upstream. 

The  aqueous  growths  found  m  the  Orland  canals  con- 
sist of  water  buttercup  and  two  varieties  of  pond  weed. 
After  cutting,  the  weeds  float  down  stream  with  the 
current,  and  a  force  consisting  of  3  to  5  men  is  required 
to  remove  them  from  the  water.  For  this  purpose 
3  X  12-in.  planks  are  placed  across  the  canal,  about  6 
in.  above  the  water.  From  these  a  grate  is  made  by 
placing  1  X  4-in.  pieces  in  a  slanting  positon  from  the 
bottom  of  the  canal  to  the  top  of  the  plank  or  walk- 
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board.  The  dislodged  weeds  float  against  the  grating 
and  are  removed  by  means  of  ordinary  4-  or  5-tine  forks. 

The  rate  of  progress  of  the  work  depends  upon  the 
size  of  the  canal  and  the  amount  of  growth.  Recently 
a  half-mile  section  of  the  North  Canal  heavily  grown 
with  weeds  was  cut  at  a  cost  of  $35  per  mile.  The  di- 
mensions of  this  canal  are  8  ft.  bottom,  2 :  1  side  slopes 
and  2  ft.  water  depth.  The  discharge  at  the  time  of 
mowing  was  40  sec.-ft.  Mr.  Weber  states  that  no  other 
method  of  removing  this  weed  growth  has  been  found 
that  in  efficiency  or  cost  compares  with  the  submarine 
saw. 

This  tool,  known  as  the  Ziemsen  submarine  weed 
saw,  is  made  by  Aschert  Brothers,  of  Cedar  Lake,  West 
Bend,  Wis.  It  has  been  used  in  numerous  cases  on 
Government,  municipal  and  private  work.  It  can  be 
operated  in  lengths  of  150  to  300  ft.,  and  handled  either 
from  the  banks  or  from  boats.  Owing  to  its  flexibility 
it  accommodates  itself  to  the  contour  of  the  bottom  of 
the  stream  or  lake  and  thus  cuts  off  practically  all 
growth  near  the  roots.  The  metal  is  tempered  to  stand 
the  continual  twisting  and  bending,  so  that  breakage  is 
not  frequent.  A  broken  saw  is  readily  repaired  by 
lapping  the  ends  and  wrapping  the  splice  with  wire. 
The  weights  are  in  two  pieces,  put  together  with  screws, 
and  can  be  attached  as  desired. 


Unusual  Moisture  Conditions  Destroy 
Creosoted  Block  Floors 

Should  Wear  Indefinitely  if  Well  Laid— If  Shrinking 

or  Swelling  Occurs,  Unevenness  and 

Splitting  Follow 

[At  the  recent  convention  of  the  American  Wood 
Preservers'  Association  much  attention  was  given  to  the 
use  of  creosoted  wood  blocks  for  factory  floors.  A 
committee  report  on  the  proper  method  of  treatment, 
handling  and  laying  was  presented,  and  Lambert  T. 
Ericson,  contracting  engineer  for  the  Jennison-Wright 
Co.,  Toledo,  Ohio,  read  a  paper  from  which  the  follow- 
ing has  been  condensed.'] 

CREOSOTED  wood  block  floors  seldom  fail  from 
decay.  If  properly  manufactured  and  treated  and 
properly  installed  they  wear  indefinitely,  but  when  the 
floors  do  eventually  fail  it  should  be  from  wear  alone. 
Occasionally,  however,  they  do  not  give  the  long  and 
satisfactory  service  which  is  expected  of  them.  When 
premature  failure  occurs  it  is  usually  either  from  un- 
usual shrinkage  of  the  blocks,  which  causes  them  to 
become  loose,  or  from  their  expansion  causing  the  floor 
to  buckle.  Floors  subjected  to  considerable  humidity 
or  moisture  frequently  fail  for  the  latter  reason. 

When  the  blocks  become  loose,  foreign  matter  soon 
sifts  between  and  works  under  them,  making  the  floor 
rough  and  uneven.  The  blocks  then  have  a  tendency 
to  travel  with  the  traffic  and,  as  they  get  out  of  level, 
soon  broom  on  the  end  and  break  up.  This  condition 
also  permits  water  to  get  under  the  floor,  which  mate- 
rially hastens  the  second  usual  cause  of  failure,  expan- 
sion. Expansion  at  this  stage  will  cause  the  floor  to 
buckle,  since  the  joints  are  full  of  incompressible  mat- 
ter.   However,  excessive  moisture  will  cause  the  floor  to 


buckle  under  any  conditions  unless  proper  provision  is 
made  to  accommodate  the  resulting  expansion. 

In  relaying  a  floor  after  buckling,  it  is  difficult  to 
restore  the  original  surface.  Any  unevenness  will 
hasten  splintering. 

Expansion  joints,  an  inch  or  thereabout  in  width, 
should  be  always  placed  along  all  walls,  and  around 
columns,  machine  bases  and  other  fixed  points.  Expan- 
sion joints  of  this  width  cannot  be  placed  across  the 
traffic  without  resulting  in  depressions  and  rough  spots. 
Inasniuch  as  creosoted  blocks  have  been  known  to  ex- 
pand five  per  cent,  in  passing  from  the  dry  to  the  satu- 
rated state,  a  floor  60  ft.  wide  would,  under  similar  condi- 
tions, ejyiand  36  in.  Of  course  this  percentage  of 
expansion  is  the  extreme  limit  and  improbable  of  occur- 
rence; still  it  is  obviously  impossible,  where  variable 
conditions  of  moisture  exist,  to  take  care  of  expansion 
merely  by  means  of  expansion  joints  along  the  walls  and 
columns. 

The  logical  and  practical  way  to  take  care  of  expansion 
is  by  filling  each  and  every  joint  with  a  compressible 
and  waterproof  material.  In  rectangular  blocks  most  of 
this  expansion  occurs  at  the  ends.  The  width  of  end 
joints  required  can  be  calculated  very  closely  and  when 
this  is  done  and  the  requisite  provision  made,  no  trouble 
will  be  encountered. 

Especially  where  dry  or  heated  conditions  are  to  be 
encountered,  one  of  the  most  essential  requirements  is 
that  the  lumber  shall  be  absolutely  air-seasoned.  Inas- 
much as  untreated  lumber  will  contract  more  than  six 
per  cent,  in  volume  in  passing  from  the  green  to  the  dry 
state,  it  should  be  apparent  that  there  is  no  possible  way 
to  keep  blocks  tight  in  the  floor  if  any  such  condition  of 
shrinkage  is  to  be  encountered  after  their  installation. 
That  would  mean  that  a  block  measuring  4  in.  wide 
by  8  in.  long  would  contract  i  in.  in  width  and  I  in. 
in  length  in  drying  out.  It  is  a  fact  that  lumber  well 
air-seasoned  will  shrink  further  when  subjected  to 
steam-heated  conditions,  but  it  is  possible  to  offset  this 
shrinkage  by  the  use  of  a  plastic  filler  between  joints. 

Floors  that  are  to  be  constantly  subjected  to  moisture 
or  to  humid  conditions  are  an  exception  to  this  rule. 
They  should  be  manufactured  preferably  from  only 
partially  seasoned  lumber;  or,  if  dry  lumber  is  used, 
it  should  be  subjected  to  live  steam  to  swell  the  blocks 
during  the  treatment.  This  condition,  however,  is  not 
a  usual  one,  and  merely  illustrates  the  impossibility  of 
laying  down  rules  that  will  fit  all  cases.  It  is  also  fre- 
quently advisable  to  use  a  heavier  oil  treatment. 

The  matter  of  the  foundation  for  the  floor  is  also 
verv  important.  It  goes  without  saying  that  if  the 
foundation  gives  way  the  surface  will  do  likewise. 
Concrete  of  the  requisite  depth  and  composition  to  with 
stand  the  expected  load  should  always  be  used,  unles- 
it  is  impossible  for  other  reasons.  If  timber  is  used, 
it  should  be  given  a  preservative  treatment  to  prevent 
decay.  In  modern  factory  construction,  however,  it  is 
.seldom  that  concrete  cannot  be  used. 

The  advisability  of  the  use  of  a  cushion  between  the 
concrete  and  the  blocks  is  a  matter  of  much  debate.  It 
should  be  remembered  that  when  one  is  used  its  sole 
function  is  to  level  up  the  inequalities  of  the  concrete 
base,  to  afford  the  blocks  an  even  bearing  and  to  permit 
them  to  be  surfaced  smooth  by  rolling  or  tamping. 
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Wood-Block  Pavement  Failures  of  Southern  Cities  Analyzed 

Bituminous  Filler  Found  To  Give  Uniformly  Good  Results  Regardless  of  Method  of 
Treating  Timber — Sand  Cushion  and  Filler  Deficient 


Authoritative  information  as  to  the  behavior  of 
pavement  types  under  various  definite  conditions  is 
of  first  importance.  Perhaps  no  type  has  been  more 
subject  to  criticism  on  account  of  errors  in  design 
than  has  the  creosoted-wood  block.  The  paper  read 
by  C.  H.  Teesdale,  of  the  Forest  Products  Labora- 
tory, Madison,  Wis.,  before  the  recent  convention  of 
the  American  Wood  Preservers  Association,  from 
which  the  accompanying  matter  has  been  taken, 
gives  the  municipal  engineer  much  important  data 
on  the  relative  values  of  sand  and  mortar  cushions 
and  sand  and  bituminous  fillers. 


EXAMINATION  of  wood-block  pavements  in  13 
southern  cities  was  made  in  1917  by  the  Forest 
Products  Laboratory  to  obtain  information  on  the  serv- 
ice experience  with  various  methods  of  treating  and  lay- 
ing. Almost  without  exception,  satisfactory  service  had 
been  obtained  when  a  bituminous  filler  had  been  used, 
regardless  of  whether  light  distillates  or  heavy  tar-oils 
were  used.  There  was  very  little  evidence  of  trouble 
resulting  from  poor  treatment,  or  to  the  quality  of  oil 
used,  but  sufficient  trouble  from  shifting  sand-cushions 
was  noted  to  condemn  this  method  of  construction,  even 
though  there  is  a  slight  saving  in  cost  compared  with 
mortar  cushions.  The  numerous  satisfactory  streets 
where  proper  construction  methods  were  used,  prove 
that  wood  block  can  be  successfully  used  in  southern 
cities  if  proper  methods  of  construction  are  adopted. 

Most  of  the  pavements  inspected  were  laid  within  the 
last  six  years.  Southern  yellow  pine  was  used  in  all 
cases,  and  usually  the  treating  records  showed  that  the 
blocks  were  green  and  were  steamed  before  treatment. 
The  earlier  specifications  called  for  from  16  to  20  lb.  of 
heavy  tar  oils.  The  pavements  were  usually  laid  on  sand 
cushions  and  filled  with  sand  fillers. 

The  development  of  very  serious  expansion  trouble  in 
these  pavements  led  to  a  quite  universal  change  in  the 
specification  early  in  1915.     Imported  English  distillate 


oil  was  subst'tuted  for  the  heavy  paving  oils,  and  the 
blocks  were  laid  on  a  mortar  cushion  with  asphalt  filler. 
As  a  rule,  green  timber  steamed  before  treatment  was 
used  as  before. 

Sixty-one  pavements  were  investigated,  but  four  of 
these,  originally  laid  with  sand  cushion  and  filler,  had 
been  relaid  with  bituminous  filler.  Thirty-two  were 
treated  with  heavy  tar  oils  and  33  with  light  oils;  35 
had  sand  filler  and  30  bituminous.  Swelling  troubles 
which  necessitated  relaying  considerable  areas  of  pave- 
ment are  included  in  the  column  of  "Serious  trouble," 
while  all  other  cases  of  expansion  which  were  found  or 
reported  are  included  under  "Slight  trouble." 

Of  35  pavements  laid  with  sand  filler  and  cushion,  23 
gave  serious  trouble  and  eight  gave  slight  trouble  from 
expansion.  Only  three  pavements  of  the  35  gave  no  ex- 
pansion trouble,  and  one  of  these  had  been  in  service 
but  a  few  weeks  when  inspected.  The  blocks  had  bled 
severely  in  each  of  the  three  exceptions,  probably  help- 
ing to  waterproof  the  surface. 

Thirty  pavements  were  laid  with  bituminous  filler, 
20  of  them  on  mortar  and  10  on  sand  cushion.  None 
gave  serious  trouble  from  expansion;  four  gave  slight 
trouble  and  26  gave  no  trouble.  Of  the  four  giving 
slight  trouble,  three  were  laid  on  sand  cushions :  one  of 
them  between  the  rails  of  a  street  railway,  one  other 
used  liquid  petroleum  instead  of  asphalt  or  pitch  for 
filler;  and  both  of  the  other  cases  occurred  on  bridges. 

It  will  be  noted  that  of  32  pavements  treated  with  dis- 
tillate oils,  23  were  laid  with  bituminous  filler;  and  of 
33  treated  with  heavy  tar  oils,  only  seven  were  laid  with 
bituminous  filler.  Serious  trouble  occurred  with  either 
oil  when  sand  filler  was  used  and  did  not  occur  when 
bituminous  filler  was  used.  In  four  cases,  where  the 
blocks  were  originally  laid  with  sand  filler,  so  much 
trouble  was  experienced  that  th^•  entire  pavements  were 
relaid,  using  bituminous  fillers,  and  no  further  trouble 
developed. 

There  is  little  doubt  that  nearly  all  of  the  expansion 
trouble — certainlj^  in  every  case  where  it  was  very 
severe — was  due  to  the  use  of  sand  filler.     Good  and 


S3L0CKS  UNRESTRAINED  BY  CURBS  EXPANDED  FREELY. 
CRACKS  FILLED  WITH  SAND  WHEN  BLOCKS  DRIED  OUT 


SURFACE  OF  SHEET  ASPHALT  DISPLACED  BY  S^^•ELLrNG 
BLOCKS  LAID  OX  SAXD  CUSHION  WITH  SAND  FILLER 
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Date 

Kind  of 

Kind  of 

City 

Laid 

Cushion 

Fillor 

1 

Mobile. . .  . 

1905 

1-in.  sand 

Sand 

2 

Mobile .... 

1905 

l-in.  sand 

Sand 

3 

Mobile 

1905 

|-in.  sand 

Sand 

4 

Shreveport. 

1910 

1-in.  sand 

Sand 

5 

Shreveport. 

1912 

1-in.  sand 

Sand 

6 

Shreveport. 

1912 

1-in.  sand 

Sand 

7 

Shreveport 

1912 

1-in.  sand 

Sand 

8 

Shreveport. 

1912 

1-in.  sand 

Sand 

9 

Shreveport. 

1912 

1-in.  sand 

Sand 

10 

Shreveport . 

1912 

1-in.  sand 

Sand 

II 

Shreveport . 

1912 

1-in.  sand 

Sand 

17 

Austin 

1912 

1-in.  sand 

Sand 

13 

.\ustin 

1913 
1914 

Sand 

Asphalt 
pitch 

14 

.\ustiii 

1912 

Over  1-in. 
sand 

Sand 

15 

Austin 

1909 

1-in.  sand 

Pitch 

16 

Beaumont. 

1911 

1-in.  sand 

Sand 

17 

Beaumont.. 

1911 

1-in.  sand 

Asphalt 

18 

Beaumont.. 

1912 
1913 

1-in.  sand 

Sand 

19 

Dallas 

1914 

1-in.  mortar 

Asphalt 

20 

Dallas 

1913 

1-in.  sand 

Sand 

21 

Dallas 

1913 

1-in.  sand 

Sand 

22 

Dallas 

1914 

1-in.  mortar 

Asphalt 

23 

Dallas 

1915 

1-in.  mortar 

Asphalt 

24 

Dallas 

1914 

1-in.  sand 

Asphalt 

25 

Dallas 

1912 

1-in.  sand 

Sand 

26 

Dallas 

1914 

1-in.  sand 

Asphalt 

27 

Dallas 

1912 

1-in.  sand 

Sand 

28 

Dallas 

1915 

1-in.  sand 

Asphalt 

29 

Dallas 

1915 

1-in.  sand 

Asphalt 

30 

Dallas 

1912 

1-in.  sand 

Sand 

31 

Dallas 

1912 

1-in.  sand 

Sand 

32 

Dallas 

1912 

1-in.  sand 

Sand 

33 

Dallas 

1915 

Mortar 

.\sphalt 

34 

Dallas 

1908 

2-in.  sand 

Asphalt 

35 

Dallas 

1910 

1-in.  sand 

Sand 

36 

Dallas 

1911 

1-in.  sand 

Sand 

37 

Dallas 

1913 

1-in.  sand 

Sand 

38 

Dallas 

1911 

1-in.  sand 

Sand 

39 

Dallas 

1911 

1-in.  sai.d 

Sand 

40 

Fort  Worth 

1913 

Sand 

Sand 

41 

Fort  Worth 

1916 

J-in.  mortar 

Sand 

42 

Galveston.. 

1915 

1-in.  mortar 

Asphalt 
and  sand 

43 

Galveston.. 

1914 

1-in.  naortar 

Asphalt 
and  sand 

44 

Galveston.. 

1915 

1-in.  mortar 

Asphalt 
and  *and 

45 

Galveston.. 

1915 

1-in.  mortar 

Asphalt 
and  sand 

46 

Galveston.. 

1914 

1-in.  mortar 

Asphalt 
and  sand 

47 

Galveston.. 

1915 

1-in.  mortar 

Asphalt 
and  sand 

48 

Galveston. . 

1915 

1-in.  mortar 

Asphalt 
and  sand 

49 

Galveston. . 

1916 

1-in.  mortar 

Asphalt 
and  sand 

50 

Greenville  . 

Sand 

Sand 

51 

Houston.... 

1911 

1-in.  sand 

Sand 

52 

Houston... 

1912 

1-in.  sand 

Sand 

53 

Longview... 

1911 

1-in.  ,and 

Sand 

54 

San  Angelo 

1913 

1-in.  sand 

Sand 

55 

San  Antonio 

1915 

Mortar 

Asphalt 

56 

San  Antonio 

1916 

Mortar 

Asphalt 

57 

San  Antonio 

1914 

Mortar 

Asphalt 

57 

San  Antonio 

1914 

Mortar 

Asphalt 

59 

San  Antonio 

1916 

Mortar 

Asphalt 

60 

Waxahachic 

1912 

j-in.  sand 

Asphalt 
and  sand 

61 

Wichita  Falls 

1911 

Sand 

Sand 

62 

Wi-hita  Falls 

1913 

Sand 

Asphalt 

Complete  Data  Indicate  Failure  of  Sand 


Remarks 
Expansion  and  bulging;    I  %  decay  in  sapwood 

Expansion  and  bulging;    I  %  decay  in  sapwood 

Expansion  and  bulging;    I  %  decay  in  sapwood 

Expansion  started  1916.     Bled  very  severely  1910-11.     Some  decay  on  under  side 

Expansion  occurred  very  soon.    Displacement  of  curb.    Partrelaidin  1914,  asphalt  filler 

Continual  trouble  from  expansion.  Curb  pushed  out  of  alignment,  and  trouble  on  account  of 
shiftii-g  cushion 

Continual  trouble  from  expansion.  Cuib  pushed  out  of  alignment,  and  trouble  on  account  of 
shifting  cushion 

Continual  trouble  from  expansion.  Curb  pushed  out  of  alignment,  and  trouble  on  account  of 
shifting  cushion 

Not  much  expansion  trouble.    Some  bleeding 

Excessive  bleeding,  first  and  second  years.     Trouble  from  expansion 

Bulging,  bleeding  and  shifting  of  cushion 


No  expansion  trouble.     Bled  very  heavily 

1913  blocks,  poor  penetration:    expansion  trouble:    1914  blocks:    better  penetration:    very 

little  trouble 

Considerable  expansion  and  buckling  trouble,  less  frequent  now ; 


Slight  expansion  trouble  on  one  side  of  street  only 

No  expansion, trouble,  but  bled  very  heavily 

Perfect  condition,  no  expansion  trouble.    Bled  severely 

Bulging.  Some  blocks  relaid  in  1915  with  asphalt  filler  have  given  no  trouble.  One  street 
treated  with  heavy  tar  oil  and  laid  with  asphalt  filler  disintegrated,  due  to  shifting  sand 
cushion  caused  by  vibration  of  a  steam  railway 

Some  trouble  from  swelling.  .  At  points  blocks  removed  along  curb 

Buckled  about  one  year  after  it  was  laid.     No  trouble  since 

Considerable  expansion  after  about  one  year.    Curb  displaced.     Surface  is  now  excellent..  . 

Excellent  surface,  no  trouble  from  expansion 

Excellent  surface,  no  trouble  from  expansion 

Excellent  surface,  no  trouble  from  expansion 


Buckling  started  in  6  months.     Month  after  pavement  was  laid  bled  heavily:    continued 

two  years 

No  trouble 

Some  swelling  in  about  one  year.    At  present  in  good  condition 

No  trouble 


No  trouble 


No  trouble  until  1917  when  cushion  shifted  slightly      

Buckling  trouble  not  serious.     When  blocks  buckled  sand  cushion  had  a  tendency  to  shift, 

causing  1  per  cent  of  blocks  removed  on  account  of  decay  in  sapwood 

Some  trouble  from  shifting  cushion  due  to  vibration  of  street  railway  and  buckling 

No  trouble    

No  trouble _ _ _.  . 

Severe  expansion  trouble  caused  repeated  buckling.  In  1915  re-surfaced,  using  mortar  cushion 
and  asphalt  filler.     No  further  trouble      

Severe  expansion  trouble  caused  repeated  buckling.  In  1915  re-surfaced,  using  mortar  cush- 
ion and  asphalt  filler.     No  further  trouble 

Trouble  month  after  laying.  Part  relaid  before  acceptance.  Blocks  relaid  from  rail  to  gutter. 
Swelling  and  shifting  of  cushion 

Expansion  trouble  within  90  days.  Entire  street  relaid,  1915,  using  mortar  cushion  and 
asphalt  filler.     No  trouble  since 

Expansion  trouble  about  two  years  after  laying.    At  present  rather  rough 

Not  much  expansion  trouble.  Relaid  one  city  block  as  cushion  was  washed  out  by  brok- 
en water  main.    A  morta:'  cushion  would  probably  have  prevented 

Surface  now  excellent.     No  expansion  trouble  


No  expansion  trouble.    Good  condition 

No  expansion  trouble.     Good  condition 

No  expansion  trouble.     Good  condition 

No  expansion  trouble.    Good  condition 

No  expansion  trouble.    Good  condition 

No  expansion  trouble.    Good  condition 

No  expansion  trouble.    Good  con  '.ition 

No  expansion  trouble.    Good  condition 

Bulging,  and  shifting  of  sand  cushion.  Most  trouble  along  car  track  which  has  poor  founda- 
tion  _.  . 

Considerable  expansion  trouble  and  buckling.  Blocks  broken  by  heavy  traffic.  No  expansion 
joints  used      

Considerable  expansion  has  forced  curb  out  of  alignment.  Since  1913  considerable  wood 
block  laid  on  mortar  cushion,  asphalt  filler.    Excellent  satisfaction ■ 

Severe  swelling  in  1913:  relaid  about  40%  with  sand-cushion  and  sand  filler:  continued 
trouble  since.    .\t  present,  bad  condition  and  heavy  maintenance      .... 

Trouble  every  rainfall.  Some  streets  in  worse  condition  than  others.  Expansion  started  at 
tracks  9  months  after  pavement  was  laid.  1 5  to  40%  of  blocks  broken.  Resurfacing  at  an 
early  date.    Snuill  section  relaid  with  mortar  cushion  and  asphalt  filler  has  given  no  trouble. 

Excellent  condition,  no  trouble 

Excellent  condition,  no  trouble 

No  expansion  trouble,  except  between  street  car  tracks 

Excellent  condition,  no  trouble    

Excellent  cniulition,  no  trouble    _ ; 

Some  expansion  trouble,  altho  not  severe.  In  one  location  2  in.  sand  cushion  used;  shifting  of 
cushion  noticeably  greater  at  this  point 

Most  blocks  have  given  trouble  from  expansion  and  buckling.  Some  blocks  bled  considerably 
for  over  a  year ... 

No  expansion  trouble     


Filler  and 

No.  of 
Sq.Yd. 

Width 

Koad- 

way, 

Ft. 

4.793 

26 

7,575 

24 

655 

24 

1,600 

37 

14,000 

36 

5,300 

36 

36 

3,752 

I9,i20 

■23,800 
15,224 

44 
30 

14,631 

30 

11,029 

30 

4,882 

36 

1,019 

36 

23,376 
8,623 

30 

43 

6,641 

40 

20,741 

36 

7,646 

32 

4,166 

50 

10,956 
12,703 

32 
32 

5,253 
514 

52 

8,657 

50 

21,491 

52 

2,957 

36 

15,767 
10,200 

52 

52 

1,538 

48 

1,580 

48 

3,231 

48 

1,702 

38 

1,823 

38 

1,333 

38 

1,917 

38 

6.134 

48 

4,386  45 
7,684  46 
16,000 


42,000 
2,949 

15,246 

5.428 

4,933 

647 


8,000        60 
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Sand  Cushion  Type  of  Creosoted  Wood  Block  Pavement 


Kind  of  Traffic        Car  Tracks 

1  Light.  Residence  St 

2  Light.  Residence  St 

3  Light.  Residence  St 

4  Moderate  Businn?ss 

St. 

5  Light.  Residence  St.        Two 

6  Light.  Residence  St 

7  Light.  Residence  St 

8  Moderate.   Business       

St. 

9  Moderate.   Business       

St. 

10  Moderate.    Business       

St. 

1 1  Moderate.   Business       

St. 

12  Light.    Business  St 

1 3  I,ight.  Residence  St.      Between 

rails 

14  Light.    Business  St. 

15  Heavy.  Business  St 

16  Light.  Residence  St 

17  Fairly  heavy.     Bus-      

iness  St. 

18  

19  Moderate  4 

20  Light.  Residence  St 3^ 

21  Light.  Residence  St 3^ 

22  Light.  Residence  St 3| 

23  Light.  Residence  St.      Two  4 

24  Light.  Residence  St.      Two  4 

25  Light.  Residence  St 3 

26  Heavy.  Business  St 3| 

27  Moderate.  Business       4 

St. 

28  Light.  Residence  St.      Two  3J 

29  Moderate.   Business       3i 

St. 
^0    Light.  Two  4 

31    Light.  Residence  St.  .  3^ 

52  Light.  Residence  St.      Two  V, 

53  Heavy.  Business  St.  Two  4 
5f  Heavy.  Business  St.  4 
55    Heavy.  Business  St.      Two  4 

36  Heavy.  Business  St.      Two  4 

37    Two  31 

38  Heavy.  Business  St.      Two  4 

39  Heavy.  Business  St.      Two  1 

40  Heavy.  Business  St.      Two  3.^ 

41  Heavy.  Business  St.      Two  35 

42  Heavy  3 

43  Heavy  35 

44  Heavy  3 

45  Moderate  3 

46  Moderate  3 

47  Heavy  3 

48  Heavy  3 

49  Heavy  3 

50  Light.   Business  and      One 
[  Residence  Sts. 

J5I    Heavy.  Residence  St.    Two  3 

{52    Light.  Residence  St.      One  3 

j53    Light.  Business  St 3 

54  Light.  Business  St.         One  3 


! 

>5  Heavy 

;>6  Heavy 

(>7  Heavy 

;">8  Heavy 

,,>9  Heavy 

|)0  Light 

*il      

Z  


One 
Two 
1  wo 
Two 


Depth 

of 
Blocks 

In. 

4 

4 

Depth 

Concrete 

Base, 

In. 

4 

4 

4 

18 

5 
5 

Sp 

Gr. 

Preservative 

Kind 

Oil  specified  to  equal 

"Kreodone" 
Oil  specified  to  equal 

"Kreodone" 
Oil  specified  to  equal 

"Kreodone" 
Heavy  tar  and  creosote 

oil. 
Heavy  tar  and  creosote 

oil 
Heavy  tar  and  creosote 

oil 
Heavy  tar  and  creosote 

oil 
Heavy  tar  and  creosote 

oil 
Heavy  tar  and  creosote 

oil 
Heavy  tar  and  creosote 

oil" 
Heavy  tar  and  creosote 

oil 
Heavy  tar  oil 
Heavy  tar  oil 

Heavy  tar  oil 

Absorp- 
tion, 
Lbs.  per 
f.'u.Ft. 
18 

18 

18 

20 

20 

20 

20 

20 

20 

20 

20 
16 

20 

22i 
221 

Steam  and  vacuum 

4 

Steam  and  vacuum 

4 

3 

3 

3 

3 

3 

3 

3 

3 

.10 
.10 

or  over 
or  over 

Heavy  tar  oil 
Heavy  tar  oil 

H 

Treatriii-nt 


1    055 
1    07 

1    07 

I    068 

1    067 

1 .  06  to 
I    10 

111  or 
over 

1.08 

112  or 
over 

I    08 

1    08 

1 . 1  1  or  over 
III 


1.04  to  1.08 

I    045 

1 . 1 0  or  over 

1 .  1 0  or  over 

I .  I  2  or  over 

1 .  1 0  or  over 

I .  I  0  or  over 
I    072 

I    053  at 
at  38 
I   03  to  1.08 

I  03  to  1.08 

l.03to  1.08 

1.03  to  1.08 

1.03  to  1.08 

1.03  to  1.08 

1 .  03  to  1 .  08 

1.03  to  1.08 

I    14 

1    05 

I   05 

I    034  to 

1.05 
1 . 1 0  or  over 


1.03  to  1.08 
1.03  to  1.08 
1.03  to  1.08 
1.03to  1.08 
1.03  to  1.08 
1 . 1 0  or  over 

I    12 


English  distillate 
English  distillate  with 

15%  tar. 
English  distillate  with 

15%  tar 
English  distillate 

English  distillate  with 

15%  tar 
English  distillate  with 

15%  tar 
Heavy  tar  mixture 

English  distillate  with 

15%  tar 
Heavy  tar  oil 

Distillate  oil  with  15% 

tar 
Distillate  oil  with  15% 

tar 
Heavy  tar  mixture 
Semet   Solvay   heavy 

tar  mixture 
Semet    Solvay    heavy 

tar  mixture 
Distillate  oil  specified 
Distillate  English  oil 
Heavy  tar  oil 

Heavy  tar  oil 

Heavy  tar  oil 

Heavy  tar  oil 

Heavy  tar  oil 
London  distillate 

English  distillate 

Distillate  oil 


Distillate 

or  coke 
Distillate 

or  coke 
Distillate 

or  coke 
Distillate 

or  coke 
Distillate 

or  coke 
Distillate 

or  coke 
Distillate 

or  coke 
Heavy  tar 

Distillate 


of  coal,  gas 
oven  tar 
of  coal  gas 
oven  tar 
of  coal  gas 
oven  tar 
of  coal  gas 
oven  tar 
of  coal  gas 
oven  tar 
of  coal  gas 
oven  tar 
of  coal  gas 
oven  tar 
oil 


Distillate 
London  distillate 
Heavy  tar  oil 

English  distillate 
English  distillate 
English  distillate 
English  distillate 
English  distillate 
Heavy  tar  oil 

Heavy  tar  oil 

Light  distillate  nil 


18  2 

20    I 

18  I  to 
18  2 

18  I  to 
18  2 
18  5 


20  2  to 

20  5 

19 


20 
20  to  21 

20i 

18 
20 
16 

16 

20 

16 

16 
20  3 

18  9 

18 

18 


18 
18 
18 
20 
20 
14 
20 
20 


Steam  4  hours;    pressure  25  lb. 

Steam   6  hours;     pressure   25  lb.;     vacuum  4  hours,   21  in. 

Maximum  oil  pressure  1 00  to  1351b. 
Steam  4  hours;  pressure  201b.;  vacuum  2  hours,  21  in. 

Steam  4  hours;  pressure  201b.;  vacuum  2  hours,  21  in. 


Steam  4hours;  151b.  pressure;  vacuum  2 hours;  22in.;  maxi- 
mum pressure,  1801b. 


Steam  6  hours;   pressure  201b.;   vacuum  22  in.;  maximum  oil 

pressure  100  lb. 
Steam  3  hours 


19  to  20       Steam  3  hours 


Steam  4  hours:     pressure  35  lb.;     vacuum  2  hours,   22j   in. 

Maximum  oil  pressure  1 05  to  I  1 01b. 
Steam  6  hours;     pressure   35  lb.;     vacuum   2  hours,   22  in. 

Maximum  oil  pressure  1 1 5  lb. 


Steam  6  hours;    pressure  20  lb.; 

Maxinmm  oil  pressure  I  10  to 
Steam  5  hours;    pressure  20  lb. 

oil  pressure  125  lb. 
Steam  3  hours;    pressure  201b.; 

Steam  3  hours;  pressure  20  lb.; 

Steam  3  hours;  pressure  20  lb.; 

Steam  3  hours;  pressure  20  lb.; 

Steam  3  hours;  pressure  20  lb.; 

Steam  3  hours;  pressure  20  lb.; 

Steam  3  hours;  pressure  20  1b.; 

Steam  >  hours;  pressure  20  lb.; 


vacuum  2  to  4  hours,  22  in. 
135  lb. 
;    vacuum  24  in.     Maximum 

vacuum  2  hours,  22  in. 

vacuum  2  hours,  22  in. 

vacuum  2  hours,  22  in. 

vacuum  J!  hours,  22  in. 

vacuum  2  hours.  22  in. 

vacuum  2  hours,  22  in. 

vacuum  2  hours.  22  in. 

vacuum  2  hours,  22  in. 


Steam   3  hours;     pressure  25  lb.;     vacuum    I J  hours,   22 
-Maximum  oil  pressure  105  to  1 10  lb. 


Steam  6  hours;  pressure  22  lb.  Final  vacuum  2  hr.,  22  to  25  in. 

.Steam  6  hours;  pressure  22  lb.  Final  vacuum  2  hr.,  22  to  25  in 

.Steam  6  hours;  pressure  22  lb.  Final  vai-uum  2  hr..  22  to  25  in. 

.Steam  6  hours;  pressure  22  lb.  Final  vacuum  2  hr.,  22  to  25  in. 

Steam  6  hours;  pressure  22  lb.  Final  vacuum  2  hi .,  22  to  23  in. 


310 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  7 


poor  results  were  obtained  with  both  light  and  heavy 
oils,  and  none  of  the  trouble  that  has  thus  far  occurred 
from  expansion  can  in  fairness  be  attributed  to  the 
kind  of  oil  used. 

It  must  readily  be  seen  that,  when  a  sand  filler  is 
used,  water  can  penetrate  the  spaces  between  the  blocks 
and  be  absorbed  by  the  wood.  This  process  can  be  re- 
tarded by  creosoting  the  blocks,  but  not  prevented,  since 
creosoted  wood  readily  absorbs  water  and  as  readily  dries 
out.  If  the  blocks  are  dry  when  laid  and  the  sand  filler 
is  tightly  packed,  some  form  of  buckling  or  expansion 
trouble  is  certain  to  occur  during  wet  weather.  During 
dry  weather  the  blocks  will  dry  out  and  shrink,  the 
spaces  betwen  them  will  again  become  filled  with  tightly 
packed  sand,  and  at  the  next  rain  further  expansion 
trouble  will  occur.  The  result  is  that  in  time  the  courses 
will  be  forced  out  of  alignment  and,  if  there  is  not  room 
for  further  expansion,  there  is  the  possibility  of  bulging, 
displacement  of  the  curb  and  numerous  other  troubles. 
In  order  to  prevent  this  it  would  seem  absolutely  essen- 
tial to  make  the  pavement  waterproof. 

Much  less  trouble  was  experienced  with  sand  cushions, 
but  sufficient  could  be  traced  to  this  method  of  construc- 
tion to  warrant  the  somewhat  greater  expense  of  the 
mortar  cushion.  This  is  particularly  true  where  there 
are  car  tracks.  Wherever  there  is  considerable  vibra- 
tion, sand  cushions  are  liable  to  shift,  producing  an  un- 
even surface  and  permitting  movement  of  the  blocks.  In 
case  of  a  broken  water  main  or  excessively  heavy  rain, 
sand  is  liable  to  be  washed  from  beneath  the  blocks  and 
result  in  an  entire  displacement  of  the  pavement. 

An  uneven  surface  was  found  in  a  few  cases  where 
the  blocks  were  laid  on  sand  cushion  and  filled  with 
bituminous  filler,  but  this  could  be  traced  to  a  shifting 
of  the  cushion  due  to  vibration.  In  one  case  in  Fort 
Worth,  Tex.,  a  water  main  broke  and  washed  the  sand 
from  beneath  the  blocks,  necessitating  the  relaying  of  a 
considerable  area.  A  similar  accident  in  a  location 
where  mortar  cushion  was  used  had  no  effect  on  the 
pavement.  Furthermore,  the  mortar  cushion  does  not 
become  saturated  with  water  as  does  the  sand  cushion, 
and  it  affords  a  firm  foundation  for  the  blocks. 

On  a  number  of  streets  having  car  tracks,  the  blocks 
were  found  to  have  bulged  between  rails,  indicating  that 
blocks  laid  along  street  railways  should  have  ample 
provision  for  expansion  and  drainage,  as  conditions  are 
more  severe  than  on  other  sectiqns  of  the  pavement. 
Extra  care  should  be  used  to  see  that  they  are  not  laid 
too  tightly  and  that  the  surface  is  thoroughly  sealed 
against  the  entrance  of  water.  Much  of  the  trouble 
noted  was  due  to  poor  track  construction,  for  it  is  prac- 
tically impossible  to  lay  a  satisfactory  wood  block  or 
any  other  form  of  pavement  in  street  railway  tracks  of 
inferior  construction. 

While  most  of  the  streets  inspected  were  from  25  to 
50  ft.  in  width,  some  of  the  cities  had  streets  70  ft. 
wide.  It  is  quite  a  problem  to  provide  for  expansion  in 
such  broad  streets,  and  unless  extra  care  is  exercised, 
trouble  is  likely  to  develop.  Several  of  the  cities  having 
a  population  of  from  5000  to  15,000  had  very  broad 
streets.  It  is  difficult  to  obtain  satisfactory  results  with 
wood  block  paving  on  such  wide  streets,  and  the  paved 
area  should  be  reduced  by  some  provision  such  as  park- 
ing in  the  center. 


It  was  found  that  the  wood  block  pavements  on  streets 
with  heavy  traffic  were  less  subject  to  expansion  troubles 
than  those  in  small  cities  or  on  light-traffic  residence 
streets.  For  this  reason  it  is  not  always  safe  to  assume 
that  the  same  allowance  for  expansion  will  be  suitable 
for  streets  under  different  traffic  conditions.  Each  case 
should  be  studied  separately. 


Machine  Trenches  220  Feet  an 
Hour  in  Shale 

Solves  the  Labor  Problem  for  Water  Department  of 

Erie,  Pemi.,  and  Returns  Half  Its  Cost 

on  Four  Miles  of  Mains 

FOUR  miles  of  6-  and  12-in.  water-main  trenches  in 
wooded  or  frozen  ground  and  with  shale  at  the  bot- 
tom were  completed  with  a  machine  by  the  Water  Depart- 
ment of  Erie,  Penn.,  between  Feb.  1  and  Oct.  5,  1917,  at 
a  cost  far  below  that  of  hand  work,  even  in  1915. 
Though  at  the  speed  developed  by  the  machine,  3  to 
3i  ft.  per  minute  on  5i-  and  6-ft.  deep  trenches,  this 
represents  less  than  two  weeks'  steady  work,  the  differ-, 
ence  in  the  amount  paid  for  hand   labor  per  foot  in 


SHALE  THAT  MACHINE  CUT  AT  3  FT.  PER  MINUTE 

1916  and  in  the  cost  per  foot  of  all  labor  and  fuel 
required  with  the  machine  represents  more  than  half 
the  first  cost  of  the  tool  saved  on  the  four  miles  already 
completed.  The  saving  is  still  greater,  if  the  advance 
in  wages  since  1916  is  considered,  but  in  spite  of  it 
the  increased  labor  cost  of  laying  pipe  and  backfilling 
will  make  this  year's  work  somewhat  more  expensive 
per  foot  than  that  done  in  1915  or  last  year.  Never- 
theless, it  is  doubtful  if  the  extensions  built  in  1917, 
representing  more  work  than  was  done  in  either  of  the 
preceding  years,  could  have  been  completed  without  the 
machine  because  of  the  scarcity  of  labor. 

The  trenching  machine,  a  Pawling  &  Harnischfeger, 
bought  early  this  year  for  $5650  f.o.b.  Erie,  is  of  the 
wheel  type.    The  buckets  are  adjustable  for  cutting  Hi 
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to  54  in.  wide  and  trenches  4i  to  12  ft.  deep  can  be 
dug.  The  machine  is  driven  by  a  four-cylinder,  four- 
cycle, 40-hp.,  gasoline  engine.  Ordinarily,  one  operator 
and  one  helper  run  it  without  other  assistance  under 
the  supervision  of  the  foreman  who  looks  after  the 
rest  of  the  work.  The  trenches  cut  are  2  ft.  in  width 
and  from  5:^  to  6  ft.  in  depth.  Clay  2  to  4  ft.  deep, 
underlain  by  the  shale  shown  in  the  photograph,  is 
encountered  on  nearly  all  the  work,  though  one  trench 
has  been  dug  in  running  gravel.  Conditions  are  such 
that  the  machine  cuts  full  length  for  the  extension  to 
be  laid  in  a  continuous  operation,  most  of  the  trenches 
being  less  than  2000  ft.  long.  The  pipe  gang  of  seven 
men  lays  the  new  main  behind  it  at  the  rate  of  a  block, 
or  660  ft.,  a  day.  As  the  water  mains  are  always  ex- 
tended in  advance  of  paving,  operations  are  completed 
by  backfilling  the  trench  with  a  team  and  scraper.  In 
this  manner  Ih  miles  of  12-in.  and  22  miles  of  6-in.  pipe 
were  laid  between  Feb.  1  and  Oct.  5  last. 

During  1915,  considered  an  ordinary  year,  the  city 
laid  25,000  ft.  of  6-  and  12-in.  mains  in  hand  excavated 
trenches  at  a  labor  cost  for  digging,  laying  and  back- 
filling of  28.8c.  a  foot  for  the  smaller  and  36.08c.  a  foot 
for  the  larger  size.  Much  more  pipe  was  laid  in 
1916  and  this  year  because  of  the  rapid  growth  of  the 
city.  While  complete  unit  costs  for  the  last  year's  work 
have  not  yet  been  compiled,  it  is  known  that  rising 
wages  caused  considerable  increase  over  those  of  1915. 
Records  for  10,000  ft.  of  6-in.  main  laid  at  one  time 
last  year  show  a  total  labor  cost  of  37.1c.  per  foot, 
of  which  digging  alone  represented  19c.  with  common 
labor  27ic.  an  hour.  The  trench  was  in  clay,  with  shale 
at  the  bottom.  As  compared  with  this,  the  first  per- 
formance with  the  trenching  machine,  excavating  for 
1620  ft.  of  line,  was  accomplished  at  a  fuel  and  labor 
cost  of  $132.84,  or  8.2c.  per  foot  for  actual  digging. 
This  was  in  gravel  which  required  sheeting,  the  cost 

i  of  which  is  included  in  the  above  figure.  On  another 
occasion,  in  digging  through  cut-over  land,  where  many 
large  but  partly  rotted  stumps  were  cut  through,  682 
ft.  of  trench  was  dug  in  four  hours,  at  a  cost  of  $7.55 
for  three  men  and  15  gal.  of  gasoline — only  1.1c.  per 
foot.  On  Oct.  5  the  machine  made  its  speed  record  of 
660  ft.  in  three  hours,  but  $3.02  for  gasoline  and  $1.88 
for  the  wages  of  the  engineer  and  helper  being  charged 
to  the  operation.  This  was  about  3  of  a  cent  per  foot. 
Both  trenches  were  in  shale  at  the  bottom. 

That  these  costs  are  typical  of  the  work  is  shown 
by  the  record  which  the  machine  made  on  its  most 
difl^cult  bit  of  digging.  Last  winter,  with  18  in.  of 
ground  frozen  hard,  it  dug  in  one  operation  7220  ft. 
of  2  X  5i-ft.  trench  at  an  average  speed  of  3  ft.  per 
minute.  But  this  is  not  all.  The  bottom  ef  that  trench 
was  in  shale,  the  average  depth  of  which  proved  to  be 
44  in.  Over  most  of  the  trench  the  clay  was  frozen 
to  the  top  of  the  shale. 

This  shale  is  not  laminated  clay,  but  a  true  shale, 
,     which  can  be  picked  in  excavating  bell  holes,  but  which 
I     it  pays  to  shoot  when  any  considerable  yardage  must 
be  removed  by  hand. 

The  two  miles  of  trench  dug  in  these  four  operations 

' }  are  typical  of  the  machine's  work  to  date.  It  shows 
no  appreciable  wear,  and  maintenance  on  it  has  been 
negligible.     The  trenching  in  question,  if  done  at  the 


unit  cost  of  the  2-mile  trench  dug  by  har.d  in  1916, 
would  have  represented  a  labor  charge  of  $1935,  whereas 
it  actually  cost,  for  labor  and  fuel,  $200,  fully  half  of 
which  was  chargeable  to  the  sheeting  required  on  the 
first  gravel  trench  dug.  This  represents  a  saving  of 
$1735.  Doubling  this  for  the  four  miles  of  main  dug  to 
Oct.  5,  the  machine  appears  to  have  saved  $.3470,  or  to 
have  more  ihan  half  paid  for  itself. 

It  is  small  wonder  that  E.  W.  Humphreys,  superin- 
tendent of  water-works  at  Erie,  under  whose  direction 
all  the  work  mentioned  was  carried  out,  considers  a 
trenching  machine  a  very  good  investment,  aside  from 
the  fact  that  the  labor  shortage  would  have  made  it 
difllcult  to  do  anything  this  year  without  one. 


Chicago  Motor  Vehicles  Increase  but 
Horse  Vehicles  Decrease 

TENFOLD  increase  of  self-propelled  vehicles  in 
Chicago  from  1908  to  1916  is  shown  by  the  city's 
records  of  licensed  vehicles.  This  record  also  shows  a 
net  decline  of  14  per  cent,  in  the  number  of  horse- 
drawn  vehicles  within  the  same  period. 

Self-propelled  vehicles  of  all  classes  in  1908  numbered 
only  5475.  In  1910,  when  the  separate  classification 
of  automobiles  and  motor-trucks  w^as  commenced,  the 
numbers  were  10,289  and  799  respectively,  or  11,088 
in  all.  In  1916  there  were  45,409  automobiles  and  9898 
motor-trucks,  or  a  total  of  55,307  self-propelled  vehicles. 

Horse-drawn  vehicles  numbered  53,678  in  1908  and 
increased  to  58,263  in  1909.  There  has  been  a  steady  de- 
crease to  a  total  of  46,187  in  1916. 

These  developments  in  traffic  conditions  are  shown 
graphically  on  the  accompanying  chart.  This  was  pre- 
pared in  connection  with  a  recent  traffic  census,  de- 
scribed in  a  paper  read  before  the  Western  Society  of 
Engineers  by  George  C.  D.  Lenth,  assistant  chief  engi- 
neer of  sewers.  Board  of  Local  Improvements. 
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Concrete  Army  Warehouses  Built 
in  Record  Time 

Low  Structures  of  Large  Area  Expedited  by  Careful 

Arrangement  of  Building  Processes  and 

Design  of    Forms 

By  Edgar  H.  Mosher 

EJngineer  and  Contractor,  Washington.  D.   C. 

IN  THE  early  months  of  the  war  the  rapid  construction 
of  buildings  became  an  immediate  necessity.  Most 
of  such  buildings  were  built  of  wood,  but  in  some  cases 
the  authorities  were  persuaded  that  concrete  could  be 
built  safely  in  just  as  short  a  time  as  the  less  durable 
constructions.  One  such  building,  completed  in  quick 
order  by  the  writer's  firm,  is  described  in  this  article. 
In  the  construction  of  these  buildings — two  two-story 
warehouses  in  Washington,  D.  C.,  for  the  War  Depart- 
ment for  use  as  a  medical  supply  depot — the  work  was 
so  laid  out  that  the  first  structural  slab  was  being  con- 
creted a  few  days  after  breaking  ground,  so  that  the 
speed  of  construction  compared  favorably  with  the  pos- 
sible speed  in  frame.  The  buildings  being  compara- 
tively flat,  two  stories,  273  x  391  ft.,  it  was  possible  to 
plan  the  work  so  that  the  construction  progressed  in  a 
systematic  manner  from  one  end  of  the  lot  toward  the 
other,  and  so  that  at  any  time  the  work  stood  in  pro- 
gressive steps  toward  one  end  of  the  lot  but  in  the  same 
relative  condition  of  completion  across  the  lot.  That  is, 
in  the  most  advanced  portion  of  the  work  the  footings 
were  being  excavated  across  the  full  width  of  the  lot; 
immediately  behind  this  crew  was  another  crew  with 
a  portable  mixer  placing  concrete  in  the  footings.  Next 
came  the  crew  setting  column  boxes,  and  then,  in  order, 
carpenters  setting  posts,  carpenters  placing  stringers 
on  top  of  the  posts,  others  setting  the  flare  tops  of  the 
columns,  others  the  decking.  Then  followed  the  steel 
men  and  the  concrete  crew  placing  concrete  in  the 
columns  and  slab.  Following 
the  concrete  gang  by  three 
days  was  the  column  stripping 
gang,  then  the  crew  stripping 
the  bracing  and  part  of  the 

posts,  then  the  steel  sash,  door 
and  partition  men,  then  the 

cement  finishers  placing  sills 

and  windows,  then  the  main 

stripping  crew  14  days  behind 

the  concrete  men,  and  finally 

a  few  men  cleaning  up  in  con- 
junction with  the  roofers  and 

skylight  men. 
In   this  way  there  was   a 

steady   daily   progress    of   at 

least     two     complete     panels 

across  the  entire  width  of  the 

building.     Each   crew  had  a 

fixed  amount  of  work  which 

must  be  completed  by  night 

and    there    was    the    keenest 

rivalry  between  the  different 

crews  to  tread  on  the  heels  of 

the  crew  ahead.     The  result 

was  that  the  entire  organiza- 


tion was  easily  kept  tuned  up  to  concert  pitch,  and  each 
man  became  very  expert  at  his  particular  part  of 
the  work. 

Negotiations  for  the  building  were  started  on  May 
17.  Actual  field  concrete  work  was  not  begun  until 
June  8,  the  intervening  time  being  consumed  in  drawing 
and  redrawing  plans  and  specifications  to  meet  the  ap- 
proval of  all  departments  concerned,  arranging  for  the 
lot,  getting  permits  and  purchasing  and  assembling  the 
plant  and  equipm.ent  on  the  job. 

The  work  was  started  on  June  8,  on  July  13  the  roof 
of  one  building  was  poured  and  on  July  30  the  War  De- 
partment began  to  take  possession,  although  the  builders 
had  not  contracted  to  deliver  the  building  until  Aug.  23. 
Thus  the  building  was  occupied  52  calendar  days  after 
starting  work  and  74  calendar  days  after  the  concep- 
tion of  the  operation. 

There  is  in  excess  of  192,000  sq.ft.  of  net  floor  space 
in  these  buildings,  so  that  the  speed  of  construction 
compares  favorably  with  that  of  temporary  frame  struc- 
tures, and  the  surprisingly  flight  difference  in  cost  is 
more  than  justified  by  the  safety  and  the  freedom  from 
repairs.  The  cost  per  square  foot  of  floor  was  less  than 
$1.25  including  heating,  lighting,  plumbing  and  railway 
siding. 

The  building  was  designed  by  the  same  organization 
by  which  it  was  built,  so  that  the  benefit  of  all  time- 
saving  features  of  design  was  enjoyed,  through  the  co- 
operation of  the  designing  engineers  with  the  field 
forces.  This  resulted  in  getting  the  work  planned  and 
under  construction  in  a  remarkably  short  time  after  the 
conception  of  the  operation. 

The  building  is  reinforced  concrete  throughout,  in- 
cluding all  exterior  walls,  which  are  8  in.  thick  and  re- 
inforced against  contraction.  No  precautionary  meas- 
ures in  the  way  of  waterproofing  were  taken  other  than 
the  careful  mixing  and  placing  of  the  concrete.  The 
concrete  roof  as  constructed  was  water-tight  and,  al- 
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Sec-^ion  A-A 

TYPICAL    PANEL    OF    FORMS    FOR    FLAT-SLAB    FLOOR 
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though  a  large  number  of  such  roofs  have  been  con- 
structed by  these  contractors  and  others  without  water- 
proofing or  patent  roofing  of  any  kind,  still  an  additional 
tar  and  gravel  roof  was  added  because  of  the  size  of  the 
roof  and  the  danger  from  shrinkage  cracks  in  the  shade 
of  the  stack  and  projecting  skylights. 

The  floors  are  four-way  flat-slab  construction  with 
drop  panels  except  in  the  roof.  Heavy  radial  and  cir- 
cumferential reinforcing  in  addition  to  the  local  require- 
ments was  added  over  the  column  tops  so  as  to  bring  the 
point  of  inflection  farther  out  and  increase  the  resistance 


313 


to  Lll      tI-^'";"^  '"  unob.structed  ceiling  from  wall 
Q  ffi        .    ,   '  ""^'^  ^'^^^^^  .simplified  the  roof  forming 
Sufl^cient  clearance  was  allowed  under  the  slabs  and  in 
the  doors  for  the  highest  army  wagon  that  is  used 
Heretofore,  the  construction  company  has  used  steel 

b  r  :  "  H?  .^^^'"^-^'^'  ^-t  because  of  the  impossi- 
bility of  obtaining  steel  plates  in  sufficient  time,  the 
same  general  methods  of  forming  were  worked  oit  in 
wood  and  proved  to  be  very  successful 

Two-mch  dressed  lumber  was  used   for  the  decking 
and  was  cut  to  four  standard  lengths  as  follows:     (if 


EARLY  IN  JUNE  HOLES  WERE 
DUG  FOR  COLUMN  FOOTLNGS 
OVER  ENTIRE  SITE  OF  REIN- 
FORCED CONCRETE  WAREHOUSE 
WANTED  ON  RUSH  ORDER  FOR 
MEDICAL  SUPPLIES  FOR  \V\R 
DEPARTMENT 


TOWARD  THE  END  OF  JULY, 
SIX  WEEKS  AFTER  WORK 
ON  THE  MEDICAL  SUPPLY 
WAREHOUSE  HAD  STARTED 
THE  TWO-STORY  REIN- 
FORCED CONCRETE  BUILD- 
ING COVERING  NEARLY 
THREE  ACRES  WAS  ABOUT 
COMPLETE 


were  dl  fV^  f"  ^'"^^^^"^y  overload.  The  floors 
were  designed  for  live  loads   of  300  and   600  lb.   per 

TnL  ^""'"^"y  ^^^^^^  conditions  had  to  be  provided  for 
m  the  floors  since  there  was  to  be  a  continuous  parade 
Of  overloaded  motor  trucks  and  steel-tired  wagons  over 

and  tr\  ""  """^^"^  *^"  "^^h^-  To  reduce  the  wear 
and  the  chippmg  action  of  the  calks  on  the  horses'  hoofs 

wi^h  LJn-rrL'"/"'"^  ^^'^  ^  "^^  "^^^  ^"d  ^^-e  treated 
with  Lapidohth  floor  hardener. 

fillln  1^''°"^'^  ^''''''  '^  P^^'^^^  P^^t^y  o^  cut  and  partly  on 
sibl.  !T  ?"^  ^'  reinforced,  to  bridge  over  any  pos- 
are!,' H  '^°*t  ^"  ^^P^^^ion  joints  or  slab  markings 
bL  n  .^"^""^  ^"  *^^  ^""^^"^'  ^"d  so  far  there  has 

WW  ft'"?.  '""^''^^^  *^"  ""^'^'^'^y  f°r  «"ch  joint 
wnere  a  building  is  properly  reinforced. 

he  edge  of  the  roof  slab  is  hung  on  beams  projecting 
above  the  roof,  so  that  the  steel  sash  extend  to  the 


Panel  length,  (2)  length  equal  to  the  distance  from  edge 
to  edge  of  drop  panels,  (3)  length  equal  to  width  of 
drop,  (4)  length  equal  to  the  distance  from  the  ed^re 
of  the  drop  panels  to  the  wall  beams. 

The  planking  was  thus  fitted  in  without  cutting  and 
with  very  little  nailing,  as  shown  in  the  sketch  The 
jc'sts  were  3x8  in.,  cut  mostly  to  panel  length,  except 
that  one  joist  per  panel  was  cut  to  a  length  equal  to  the 
distance  from  edge  to  edge  of  drop.  The  lumber  was 
oiled  and  cleaned,  and  in  this  way  the  loss  was  ver>- 
small,  being  confined  almost  entirely  to  the  posts  and 
bracing.  The  columns  and  beams  were  made  in  the 
usual  way  in  panels  and  were  fastened  with  Universal 
clamps.  The  square  flare  tops  were  spiked  together 
with  special  washers  under  the  heads  of  the  spikes  to 
facilitate  stripping. 

The  entire  plant  was  purchased  new  to  insure  relia- 
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bility  and  freedom  from  breakdowns  and  was  designed 
and  rigged  according  to  the  standards  of  the  construc- 
tion company.  The  booms  and  spouts  were  rigged  with 
fixed  lengths  of  cables  and  large  hooks  for  connections, 
so  that  no  adjustment  or  fitting  of  any  kind  was  re- 
quired in  rigging.  The  boom,  boom  seat,  hopper  and 
spouts  are  raised  by  power  and  dropped  into  hooks  in 
their  correct  positions  without  adjustment  or  measuring. 
In  this  way  the  plant  can  be  dismantled,  moved  and  re- 
erected  in  a  remarkably  short  time. 

The  reach  of  the  boom  with  one  additional  length 
of  spout  was  such  that  almost  no  wheeling  of  concrete 
was  required.  Four  100-ft.  towers  with  18  cu.ft.  Insley 
roller  buckets  and  50-ft.  booms  were  used  in  six  differ- 
ent locations  with  two  J-yd.  Ransome  mixers.  Thus  the 
towers  could  be  erected  in  the  desired  location  in  ad- 
vance of  the  concreting  requirements,  and  the  only  shut- 
down was  in  moving  the  mixers.  By  planning  the  work 
in  advance  so  as  to  take  advantage  of  a  comparatively 
slack  day  and  moving  one  mixer  at  a  time,  it  was  pos- 
sible to  concrete  immediately  behind  the  carpenters 
every  day.  This  was  absolutely  necessary  since  the 
work  was  so  balanced  that  a  delay  in  concreting  and 
therefore  in  stripping  meant  either  a  delay  to  the  car- 
penters or  the  necessity  for  the  purchase  of  two  entire 
sections  of  form  lumber. 

Although  this  method  of  handling  the  concrete  plant 
involved  more  moving  than  a  central  plant  would  have 
required,  it  was  found  that  this  was  more  than  offset  by 
the  great  flexibility  and  the  saving  in  rigging  long 
lines  of  guy-line  spouts. 

Cement  was  delivered  in  cloth  sacks  by  motor  truck 
from  a  convenient  storage  warehouse  on  a  siding.  The 
sand  and  gravel  were  brought  from  the  wharves  as 
needed  by  means  of  motor  trucks,  and  were  dumped  at 
the  required  points.  Because  of  the  semi-portable  nature 
of  the  plants  no  storage  bins  or  mechanical  handling 
machinery  was  used  other  than  the  standard  pivot  hop- 
pers on  the  mixers.  An  additional  small  mixer,  a  Ran- 
some Bantam,  was  used  for  small  work,  such  as  mixing 
topping  and  mixing  concrete  for  footings  inaccessible 
from  the  larger  plants. 

This  work  was  done  by  the  E.  H.  Mosher  Co.,  of 
Washington. 

Akron  Used  Salt  for  Ice  Removal 

Salt  was  used  on  a  large  scale  to  remove  ice  from 
sidewalks  and  street  intersections  at  Akron,  Ohio,  in 
January,  according  to  H.  S.  Morse,  the  new  director  of 
public  service.  For  a  week  after  a  freezing  rain  the 
sidewalks  were  dangerously  slippery.  "Finally,"  writes 
Mr.  Morse  to  Engineering  News-Record,  "the  city 
bought  several  tons  of  an  inferior  grade  of  salt  and 
sprinkled  it  on  the  sidewalks  and  some  of  the  streets 
at  street  intersections.  We  offered  this  salt  for  sale  to 
citizens,  25  lb.  for  10c. ,  and  made  a  store-to-store  can- 
vass of  the  downtown  district,  urging  the  retail  mer- 
chants to  put  salt  on  their  sidewalks.  If  they  had  no 
other  means  of  obtaining  it,  they  were  advised  they 
could  get  it  at  the  City  Hall  at  the  price  above  men- 
tioned. Cooperation  was  general,  and  the  merchants 
either  procured  their  own  salt  or  bought  some  from 
the  city,  and  improved  the  city's  sidewalk  conditions 
materially." 


Inspection  Cost  an  Index  of  the 
Contractor's  Ability 

study  of  Paving  Jobs  During  Past  Three  Years 

Shows  Character  of  Work  May  Be  Judged 

in  This  Manner 

By  H.  W.  Skidmore 

Construction  Engineer,  Dept.  of  Public  Works,  Oak  Park,  111. 

NO  DOUBT  a  great  many  engineers  know  that  some 
relation  exists  between  the  cost  of  inspection  and 
the  character  of  the  work  done  by  contractors.  How 
many  of  the  profession  have  defined  this  relation  through 
a  comparison  of  facts  and  figures,  and  what  percentage 
have  merely  been  aware,  in  a  vague  sort  of  way,  that 
it  exists,  I  cannot  say.  Neither  would  I  attempt  to  say 
to  what  extent  such  definite  information  may  be  valuable 
to  engineers  in  general.  At  least  it  must  be  conceded 
that  it  is  valuable  for  the  revealing  light  it  casts  upon 
a  year's  work,  or  the  work  done  through  successive 
years ;  and  for  the  purpose  of  planning  the  direction  of 
field  work  in  the  future. 

In  the  accompanying  summary  under  asphaltic  pave- 
ments, contractor  "A"  cost  us  considerably  more  for 
inspection  than  did  any  of  the  others  doing  this  class 
of  work  during  the  past  three  years.  While  owing  to 
extraordinarily  close  inspection,  there  has  been  a  decided 
improvement  in  the  grade  of  work  done  by  this  par- 
ticular contractor,  yet,  judged  from  every  angle,  the 
work  in  many  ways  is  noticeably  inferior  to  that  done 
by  the  other  firms.  The  difference  in  smoothness  of 
surface  is  so  apparent  that  it  is  at  once  noticed  on 
riding  over  the  streets. 

Firm  "A"  is  notorious  for  its  poor  management  and 
organization ;  and,  owing  to  personal  peculiarities  of  its 
directing  head,  it  seems  unable  to  retain  competent  fore- 
men and  labor  for  any  length  of  time.  Good  men  will  not 
work  long  for  a  contractor  who  interferes  to  such  an 
extent  that  the  organization  is  in  a  constant  state  of 
disruption  and  uncertainty.  "A"  belongs  to  the  type  of 
contractor  that  always  takes  a  contrary  stand  in  every 
issue  and  persistently  resorts  to  small,  nasty  deviations 
from  specifications  and  instructions  issued  by  the  engi- 
neers and  inspectors — that  always  knows  a  better  way  of 
doing  things  and  goes  ahead  and  does  them  without  those 
in  authority.    In  short,  a  continual  battle  is  in  progress 
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Totals  and  averages. 


Totals  and  averages . . . 
CONCRETE— Alleys 


Totals  and  averages.... 
Grand  totals  and  aver's 


Sq.Yd. 
Laid 
15,157 
22,428 
23,779 

Cost  of 
Labor  and 
Material 
$33,762    10 
42.066.01 
45.364.45 

lnspe( 

Amount 

$896  ? 2 

573.80 

568  82 

ftion  C 

/c 
L.  &  M 

2  65 
1    36 
1   25 

1    68 

075 
1.27 
1.04 

1  25 

2  82 

2.82 
1.50 

^ost 
Per 

.    Yd. 
0  059 
0.026 
0  024 

61,364 

;mi-Mon 

8,317 
13.215 
8,205 

$121,192  50 
olithic  Type 

$22,612  91 
36,137  43 
24,661    50 

$98,452  43 
$1,488.96 

$2,038  94 

$170' 18 
458    18 
257  32 

0  033 

0  02 
0  035 
0.031 

35,133 
912 

$1,225  93 
$42.00 

0  035 
0  046 

912 

1,488  96 

42  00 

0  046 

97,409 

$221,133  95 

$3,306  87 

0  034 
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from  the  beginning  of  the  job  until  the  final  measuring 
is  done. 

For  the  most  part,  the  "troubles"  experienced  with 
a  contractor  of  this  type  are  "little  things,"  no  one 
of  which  is  usually  serious  enough  to  warrant  closing 
down  the  work,  but  in  the  aggregate  they  make  it 
necessary  to  resort  to  unusual  efforts  and  extraordinary 
care  to  secure  absolute  compliance  with  specifications 
and  instructions.  In  consequence  of  this,  and  because 
the  lack  of  efficient  management  results  in  slow  progress, 
the  inspection  cost  is  naturally  high, "  if  even  a  fair 
grade  of  work  is  obtained. 

Contractors  "B"  and  "C"  are  long-established  firms 
with  highly  developed  organizations,  who  begin  a  job, 
see  it  through,  and  turn  out  first-class  work  in  record 
time.  They  are  reasonable  and  gentlemanly  in  their 
dealings  at  all  times.  Every  engineer  must  have  ex- 
perienced the  feeling  of  relief  that  is  the  result  of  pass- 
ing from  a  job  in  the  hands  of  a  contractor  of  "A's" 
characteristics  to  one  of  "B's"  or  "C's". 

Contractor  "D"  is  a  newly  established  concern  not  yet 
completely  organized,  but  doing  first-class  work.  While 
it  requires  more  time  to  complete  a  given  job  than 
do  'B"  and  "C",  still  "D's"  average  unit  rate  is  con- 
siderably under  "A's".  This  has  been  particularly  true 
during  the  season  just  past,  since  "D"  was  doing  a 
great  deal  of  work  in  other  localities.  This,  together 
with  poor  labor  conditions,  retarded  his  work  in  Oak 
Park. 

And  so  the  rule  continues  to  work  out  for  other  types 
of  pavement,  as  well  as  for  sewer  and  water-supply  work. 

The  "sizing-up"  of  each  contractor's  work  includes, 
besides  observation  in  the  field,  a  thorough  analysis  of 
the  inspectors'  reports,  which  are  uniform  and  cover 
every  important  detail  of  the  work.  The  character  of 
work  is  judged  on  the  same  basis,  which  is  about  as 
follows : 

(1)  Final  results,  or  how  nearly  each  job  approaches 
thorough   compliance   with   the   specifications. 

(2)  The  same  test  as  in  (1)  applied  to  each  stage  of 
the  work,  such  as  grading,  base,  etc. 

(3)  Difficulties  encountered  by  engineers  and  inspec- 
tors in  obtaining  the  desired  results ;  such  as  promptness 
in  following  instructions,  reasonableness  in  interpreting 
specifications,  etc. 

(4)  Class  of  men  employed,  their  competence  and 
familiarity  with  the  work. 


(5)  How  the  men  feel  toward  their  employer — in 
other  words,  the  contractor's  treatment  of  his  men. 

(6)  General  efficiency  of  the  contractor's  organiza- 
tion and  management. 

(7)  Delays  in  the  progress  of  the  work,  and  whether 
or  not  the  contractor  is  responsible  for  them. 

(8)  Amoui  t  of  maintenance  rerjuired  during  the  five- 
year  guarantee  period,  and  how  much  of  the  .same  may 
be  directly  attributed  to  defective  work. 

Averages  covering  a  number  of  jobs  must  be  used, 
in  justice  to  the  contractors,  and  the  longer  the  period 
and  the  larger  the  number  of  jol^s,  the  greater  will  be 
the  degree  of  accuracy  in  his  rating  Isolated,  individual 
jobs  cannot  safely  be  used  to  establish  the  rule,  for  local 
conditions  for  which  the  contractor  is  not  re.sponsible 
might  be  of  such  nature  as  to  cause  either  an  unusually 
high  or  low  rate. 

Judged  according  to  every  reasonable  standard,  the 
work  done  by  various  contractors  during  the  past  four 
years  has  borne  out  my  contention  that  those  contrac- 
tors whose  work  required  the  highest  unit  inspection 
costs  invariably  did  a  poorer  grade  of  work  than  those 
who,  by  good  management,  completed  their  work  in 
record  time  and  therebv  minimized  such  costs. 


Record   Made   in   Producing   Timbers 
for  Ships 

Southern  pine  manufacturers  "went  over  the  top"  ir 
a  recent  week  in  the  production  of  ship  timbers  for 
the  Government's  wooden  fleet,  a[ccording  to  figures  com- 
piled at  the  offices  of  the  Southern  Pine  Emergency 
Bureau.  In  spite  of  extremely  cold  weather  and  other 
operating  difficulties,  mills  shipped  during  the  six-day 
period  85  cars  of  ship  timbers  a  day,  or  a  total  of  510 
cars  for  the  week.  These  cars  loaded  on  an  average 
of  16,600  ft.  each,  which  made  the  shipments  1.411,000 
ft.  a  day,  or  nearly  enough  to  complete  a  standard-size 
3600-ton  Government  wooden  ship  every  day.  The  total 
shipments  for  the  week  aggregated  8,466,000  feet. 

This  is  the  best  record  yet  made  by  mills  in  promptly 
furnishing  ship  materials. 

At  the  present  rate  of  shipments  Southern  pine  pro- 
ducers will  have  delivered  by  the  end  of  March  all  the 
timbers  they  have  contracted  to  furnish  the  Government 
up  to  July  30. 


SUBSTANTIATES  BROAD  STATEMENT  OF  VALUE  OF  INSPECTION  COSTS 
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$6,057   52 
22.012  01 
36.137  43 
49.598  41 

0  045 

0   115 
0  02 
0  03S 
0  05 

2,841 

1,068 

780 

$5,44L  14 
1,524.96 
1,400.00 

$286   13 
36  00 
16.00 

$30,994  43 

$3,152  00 
11,760.99 

$678  01 

$130  56 
476.00 

43.754 

2.235 

8.908 

1,068 

780 

$129,446  86 

$4,040  96 

17.202   13 

1,524  96 

1,400  00 

$1,903  94 

$172   5b 

7o2   21 

3b.  00 

16  00 

0  044 

0  077 
0  087 
0  034 
0  021 

4,689 

8,366   10 
$431,915  63 

338.13 

7.390 
63,030 

14,912  99 

606.64 

12,991 

24.768  05 

986.77 

0  076 

192,657 

9.021   44 

$159,243  51 

$3,827   37 

353,096 

$812,293  09 

$16,155  68 

0  046 
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Crisis  in  the  Harrisburg  Water 
Department  and  Its  Cause 

<Vater  Famine   in  Cold  Spell  Due  to  Breakdown  of 

Half-Century  Old  Duplicate  Pump  and 

Political  Maladministration 

Special  Correspondence 

THE  municipal  water-works  system  of  Harrisburg, 
Penn.,  a  city  of  nearly  75,000  population,  broke 
down  in  January,  1918.  The  distributing  reservoir  was 
emptied  and  every  industry  was  shut  down  from  Jan.  23 
to  29,  while  in  some  parts  of  the  city  there  was  no  water 
for  household  use  or  fire  protection.  The  cause  of  this 
shortage  was  the  lack  of  duplicate  pumping  equipment 
of  sufficient  capacity  to  handle  the  cold  weather  water 
demand.  Although  the  consumption  is  80%  metered, 
the  extremely  cold  weather  increased  the  pumpage  from 
8,000,000  to  10,000,000  gal.  a  day,  so  the  20,000,000-gal. 
distributing  reservoir  was  practically  emptied  in  a  few 
days. 

The  situation  was  relieved  in  the  following  manner: 

1.  The  city  commissioner  in  charge  of  the  water- 
works called  in  a  citizens'  committee  of  five  to  assist  him. 
2.  This  committee  immediately  ordered  all  industries 
closed  down  until  further  notice.  3.  It  then  arranged 
for  the  delivery  into  the  city  mains  of  2,000,000  gal. 
of  water  a  day  from  a  private  water  company  to  the 
north,  and  of  500,000  gal.  a  day  from  the  Borough  of 
Steelton  on  the  south.  4.  It  issued  directions  concerning 
water  waste  and  asked  the  mayor  to  issue  a  decree  pro- 
hibiting waste,  particularly  against  leaving  faucets  open 
at  night.  5.  It  facilitated  shipment  of  an  electrically- 
driven  centrifugal  pump  and  its  installation  as  a  tem- 
porary expedient.  In  six  days  after  this  committee  got 
to  work  the  reservoir  was  full  and  industries  had  re- 
sumed operations. 

All  this  trouble  was  brought  about  because  the  water 
department  had  but  one  pump  of  sufficient  capacity  to 
supply  the  maximum  needs  of  the  city.  This  pump 
broke  down  in  November,  1917,  and  had  not  been  re- 
paired by  the  latter  part  of  January.  In  the  meantime 
the  pumping  was  being  done  by  an  old  engine  45  years 
in  service.  This  unit  after  operating  about  two  months 
finally  broke  dov^ni  in  the  middle  of  the  night  (Jan.  25) 
and  before  it  was  repaired  the  reservoir  was  practically 
empty. 

The  fundamental  cause  of  the  Harrisburg  situation 
is  believed  to  be  as  follows :  With  the  old  form  of  city 
government,  a  water  commission  of  three  unpaid  busi- 
ness men  directed  the  operation  of  the  water-works  and 
employed  an  experienced  man  at  a  fair  salary  as  gen- 
eral superintendent.  He  knew  the  needs  of  the  plant 
and  kept  abreast  and  ahead  of  the  requirements  to  a 
considerable  extent.  A  few  years  ago  the  commission 
form  of  government  was  instituted  in  Harrisburg  and 
to  one  of  the  five  commissioners  was  delegated  the  duty 
of  managing  the  water-works.  He  has  no  superin- 
tendent and  attempts  to  handle  the  duties  himself. 
Since  this  form  of  operation  has  been  in  effect  the  water 
rates  have  been  reduced  twice,  it  is  said  for  political 
effect,  and  maintenance  and  improvement  of  the  plant 
have  suffered. 

The  water  department  has  felt  safe  for  years  because 


there  was  an  auxiliary  pump  of  a  capacity  of  about  the 
normal  water  consumption,  and  as  long  as  there  was  no 
need  to  use  it,  this  unit  seemed  a  reliable  resource  in 
case  of  need.  But  when  the  time  came  to  use  it  the  con- 
sumption increased  beyond  normal  and  the  capacity  of 
this  reserve  unit  was  too  small,  while  the  storage  in  the 
distributing  reservoir,  only  2^  days  supply,  was  also 
inadequate  to  tide  over  a  long-continued  period  of  ex- 
cessive demand. 

A  mechanical-filt'-ation  plant  was  installed  in  1905 
and  has  a  capacity  nearly  100%  in  excess  of  present 
normal  consumption.  The  low-lift  pumping  equipment, 
which  lifts  the  Susquehanna  River  water  to  the  filters, 
consists  of  two  pumping  units,  each  of  twice  the  daily 
normal  consumption.  Thus,  although  it  was  possible  to 
filter  water  in  excess  of  maximum  requirements,  the 
high-lift  pumps,  which  lift  the  filtered  water  to  the 
distributing  reservoir,  could  not  take  the  filtered  water 
away  from  the  filters  as  fast  as  required. 

Under  the  old  regime,  politics  interfered  considerably 
less  in  the  operation  of  the  water  department  than 
under  the  new  order  of  things,  where  the  man  at  the 
head  of  the  department  is  a  member  of  the  board  of 
five  city  commissioners  and  is  elected  by  the  people. 
To  the  mind  of  the  average  city  commissioner  nothing 
could  apparently  do  more  to  insure  his  reelection  than  a 
reduction  in  the  water  rates.  This  could  not  be  accom- 
plished if  new  pumps  had  to  be  installed  out  of  revenues 
or  if  the  reservoir  was  enlarged. 

Now  that  the  need  has  been  shown  for  large  ex- 
penditures for  improvements,  the  city  commission  pro- 
poses an  immediate  raise  in  rates.  This  was  to  be  done 
in  a  haphazard,  arbitrary  way,  without  reference  to  the 
value  of  property,  or  to  the  cost  of  operation  or  main- 
tenance, but  the  city  officials  have  been  convinced  of  the 
necessity  for  setting  the  rates  in  a  scientific  manner. 
The  Harrisburg  water  department  is  run  as  are  many 
other  municipal  plants,  by  paying  for  many  improve- 
ments and  all  extensions  out  of  revenue.  Water  is  fur- 
nished to  other  city  departments  free  and  to  many 
churches  and  hospitals. 

The  crisis  in  the  water-supply  of  Harrisburg,  which 
had  affected  nearly  every  citizen,  city  official  and  in- 
dustry, has  brought  home  the  necessity  of  having  a 
trained  man  in  charge  of  the  water-works  who  is  not 
affected  by  political  considerations  and  who  can  foresee 
the  needs  of  the  plant  and  prepare  for  them  before  the 
urgency  arises. 

Iron  Ore  Production  Increased  in  1917 

Figures  collected  by  the  U.  S.  Geological  Survey  show 
that  the  iron  mines  of  the  country  produced  practically 
the  same  amount  as  in  1916;  namely,  about  76,000,000 
gross  tons.  The  value  of  the  output,  however,  was  over 
$236,000,000,  as  compared  with  $182,000,000,  making 
the  average  value  of  the  ore  per  ton  at  the  mine  $3.12, 
as  compared  with  $2.34  in  1916. 

About  85%  of  the  ore  mined  came  from  the  Lake 
Superior  district,  all  but  2,000,000  tons  of  this  being 
shipped  by  water.  About  8,000,000  tons  were  produced 
in  the  South,  80%  of  this  coming  from  the  Birmingham 
district;  2,500,000  tons  were  produced  in  New  Jersey, 
New  York  and  Pennsylvania,  and  minor  amounts  in 
other  states. 
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Ordnance  Factory  710  x  140  Feet 
Built  in  Three  Months 

Schedule  Met  on  Large  Plant  at  East  Moline,  Illinois, 

Despite  Difficult  Concrete  Work  and 

Bad  Weather 

By  Harold  Greenleaf 

Engineer,   Henry  W.   Horst   Company,   General   Contractors,   Rock 
Island,    III. 

AN  ORDNANCE  and  munitions  factory  in  East 
Moline,  111.,  which  required  a  large  amount  of 
concrete  floor  and  footing  work  and  the  erection  of 
much  timber  framework  with  a  derrick,  was  recently 
completed  in  less  than  three  months  for  the  Root  & 
Van  Dervoort  Engineering  Co.  The  building  occupies 
a  plot  of  ground  710  x  140  ft,  and  consists  of  four 
bays  extending  the  full  length.  These  are  a  balcony 
bay  comprising,  in  addition  to  the  main  floor,  a  second 
floor  on  which  it  is  proposed  to  employ  the  services  of 
women;  a  monitor  bay  in  which  travel  two  5-ton  trains 
and  two  saw-tooth  bays. 

The  contract  was  signed  late  in  the  afternoon,  and 
the  following  morning  the  contractors  had  a  force  of 
men  clearing  the  site,  which  was  covered  with  oak  trees 
of  small  growth.  During  the  first  ten  days  work  was 
much  delayed  because  of  unusual  wet  weather,  which 
hampered  the  progress  of  grading  and  trench  excava- 
M.on.  Apart  from  this  difficulty,  however,  the  work 
progressed  according  to  schedule. 

The  exterior  walls  are  carried  on  concrete  footings 
which  extend  about  4  ft.  below  grade.  At  the  extreme 
northeast  corner,  however,  on  account  of  low  and 
swampy  ground,  it  was  found  economical  to  employ 
caissons  carried  to  a  solid  bearing.  These  are  con- 
nected by  reinforced-concrete  beams  which  serve  as 
wall  foundations.  Concrete  piers  support  the  interior 
columns,  the  footings  in  some  cases  being  extended  in 
solid  rock,  which  lay  from  4  to  6  ft.  below  grade.  The 
exterior  walls  are  of  brick.  The  north  end  of  the  build- 
ing, however,  was  closed  with  a  temporary  wall  of  pre- 
pared roofing  to  allow  for  a  future  extension  in  that 


direction.  The  interior  of  the  building  is  entirely  of 
mill  construction. 

Construction  material  was  received  at  the  site  on 
cars,  an  unloading  track  extending  the  entire  length 
on  the  south.  Two  steam  concrete  mixers  were  em- 
ployed, one  located  at  the  west  end  of  the  building 
and  the  other  about  midway  of  the  south  side.  The 
first  was  useu  to  concrete  a  little  more  than  one-third 
of  the  floor  area  and  foundations,  material  being  de- 
livered by  motor  truck  for  this  part  of  the  work.  The 
remaining  two-thirds  of  the  concrete  yardage  were 
placed  by  the  second  mixer,  material  being  unloaded 
from  railroad  cars  within  easy  wheeling  distance.  All 
the  concrete  was  wheeled  to  place  in  buggies,  this  meth- 
od being  considered  more  economical  under  the  circum- 
stances than  a  spouting  plant. 

For  erecting  the  roof  trusses  an  A-frame  derrick 
with  a  75-ft,  boom,  operated  by  an  electric  hoist,  was 
employed.  The  derrick  was  mounted  on  dollies.  It 
was  set  in  the  center  of  the  monitor  bay,  from  which 
position  all  floor  trusses  across  the  building  could  be 
reached.  As  erection  progressed  the  derrick  was  moved 
along  on  rails  which  afterward  were  used  for  the  crane 
runways.  This  part  of  the  work  was  done  with  un- 
usual speed,  and  served  to  increase  progress  on  the 
entire  job,  as  the  masons  were  being  continually 
crowded  by  the  erecting  gang  and  the  carpenters  were 
obliged  to  keep  the  latter  supplied  with  trusses.  It 
should  be  stated  that  none  of  the  trades  failed  in  their 
part  of  the  work.  An  average  of  32  trusses  per  day 
were  erected,  this  number  covering  four  16-ft.  bays. 
When  the  derrick  reached  the  rail  pit  at  the  end  of 
the  building  it  was  set  on  a  flat  car  which  was  moved 
on  as  erection  proceeded.  When  setting  the  last 
trusses  the  derrick  was  some  50  or  60  ft.  outside  the 
building,  the  ends  of  the  A-frame  being  supported  on 
cribbing. 

Following  the  erection  crew  was  a  gang  putting  on 

roof  sheeting,  which  in  turn  was  closely   followed  by 

the  roofers,  so  that  by  the  time  the'  last  trusses  were 

set  the  building  was  practically   under  cover.     Some 

•  1500  wood  sashes  were  used,  those  in  the  main  walls 


FLOOR  AND   FOOTING  CONCRETE  WERE  WHEELED   TO   PLACE    IN   BUGGIES   BECAUSE   OF    LARGE   AREA    COVERED 
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being  double-hung,  while  of  the  remainder,  those  in 
the  south  tube  and  monitor  trusses,  every  fourth  sash 
was  top  hinged  and  operated.  All  sash  in  the  south 
tube  and  monitor  bays  were  trimmed  to  a  prescribed 
width  at  the  mill  so  that  no  dressing  on  the  job  was 
necessary  in  fitting  them. 

A  soaking  pit  in  the  building,  40  x  10  ft.  and  17  ft. 
deep,  oifered  some  difficulties  because  about  10  or  12 
ft.  of  the  excavation  was  through  rock.  This  was  not 
commenced  until  after  the  building  had  been  practically 
completed,  and  it  was  at  first  believed  to  involve  too 
much  risk  to  attempt  blasting.  Two  of  the  main  column 
piers  were  directly  alongside 
the  pit.  However,  it  was  later 
discovered  after  trying  this 
method  with  light  charges  and 
a  blanket  of  railroad  ties  and 
old  tarpaulins,  that  it  was 
possible  to  prevent  any  rock 
being  thrown  out  of  the  pit. 
The  adjacent  piers  were  in 
no  wise  disturbed  by  the 
blasting. 

The  entire  contract  was  to 
be  completed  in  71  working 
days.  With  the  exception  of 
a  week's  extension  granted  by 
the  owners  due  to  adverse 
water  conditions  encountered 
early  in  the  job,  the  work  was 
completed  well  within  the  pre- 
scribed time.  It  was  carried 
out  by  the  Henry  W.  Horst 
Company,  of  Rock  Island,  111., 
under  the  direct  supervision 
of   A.    Horst,   who   made   his 


headquarters  on  the  job.  J.  H.  Wood  was  carpenter 
foreman  and  Kurt  Lundeen  assistant  superintendent 
and  engineer  up  to  the  time  of  his  enlistment  in  the 
Federal  service,  his  place  being  taken  by  the  writer. 


Gallery  Range  for  Service  Rifle 
Built  at  Camp 

National   Army   Engineer  Regiment  Builds  Safe  and 

Successful  Underground  Range  for 

Regular  Target  Practice 

AN  UNDERGROUND  target  range  for  practice  with 
the  service  rifle  has  been  built  by  the  302d  Engi- 
neers at  Camp  Upton,  Yaphank,  N.  Y.,  for  the  use  of 
the  men  in  training  there.  A  description  and  drawing 
of  the  range  have  been  supplied  by  Col.  C.  0.  Sherrill, 
in  command  of  the  regiment. 

The  range  possesses  certain  advantages  which  will 
recommend  it,  according  to  circumstances,  either  to 
military  organizations  or  civilian  rifle  clubs.  It  is  cheap 
to  construct  and  requires  but  little  space,  and  it  is  safe 
to  use  with  the  service  rifle  and  service  ammunition, 
even  in  a  thickly  populated  district.  The  use  of  the 
service  rifle  gives  it  a  great  advantage  over  the  ordinary 
gallery  range  for  those  who  wish  to  learn  military 
shooting.  For  the  beginner  practice  on  this  range  can 
be  made  as  instructive  as  practice  on  the  regular  army 
ranges. 

The  firing  is  done  in  an  open  pit,  whence  the  bullets 
pass  through  a  covered  trench  to  the  targets,  these  being 
located  in  another  open  pit.  The  length  of  the  range 
is  75  ft.,  and  the  targets  are  of  suitable  size  to  simulate 
the  200  yd.  range  of  the  regular  course. 

The  reasons  for  some  parts  of  the  design  will  be  evi- 
dent from  the  following  description: 

Taking  position  in  the  place  indicated,  the  men  ordi- 
narily fire  from  the  prone  position.  There  is  one  scorer 
for  each  firing  point,  who  stands  on  the  bank  just  be- 
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hind  the  firer.  The  target  man,  or  marker,  stands  at 
the  point  indicated,  where  he  can  see  the  bullet  hole.s, 
and  after  each  shot  he  calls  out  the  value  of  the  hit  to 
the  scorer,  who  writes  the  score  on  the  score-card  which 
is  kept  for  each  man.  The  location  of  the  hit  is  indi- 
cated by  the  clock  designation ;  a  twelve  o'clock  four  is 
in  the  four  ring  and  directly  above  the  bull's-eye;  a 
three  o'clock  three  is  in  the  three  ring  and  to  the  right 
of  the  bull's-eye,  and  so  on. 

Each  man  fires  five  shots.  When  nine  men  have  fired, 
the  target  frame  with  nine  targets  is  removed  and  an- 
other frame  is  put  in  its  place,  which  can  be  done  very 
quickly.  New  targets  are  then  pasted  on  the  frame 
which  was  removed. 


The  principal  safety  precaution  is  to  allow  no  one  to 
go  inside  the  line  of  sandbags  around  the  targets  with- 
out fir.st  obtaining  permission  from  the  officer  super- 
vising the  firing  and  after  the  command  is  given  to 
cease  firing  and  rifles  are  unloaded.  The  target  man  also 
places  a  red  flag  in  the  gallery  while  he  is  in  the  danger 
space. 

By  removing  the  platform  for  men  firing,  and  using 
suitable  targets,  the  range  can  be  used  for  pistol 
practice. 

The  range  was  designed  by  Lt.  Col.  C\  R.  Pettis,  as- 
sisted by  officers  of  the  302d  Engineers.  It  was  built 
by  the  men  of  the  regiment  under  direction  of  Colonel 
Sherrill. 


Recovery  of  Grease  and  Fertilizers  from 
Sewage  Comes  to  the  Front 

Massachusetts  Joint  Investigating  Board  Reports  Against  Applying  Miles  Acid  Process  at  Boston 
—Federal  Test  of  Process  on  Large  Working  Scale  as  a  War  Measure  Sought 


THE  Miles  acid  process  of  treating  sewage  has  re- 
cently come  to  the  front  at  Boston  and  Washington. 
Coincidently  with  an  adverse  report  on  applying  the 
process  to  Boston  sewage,  made  Jan.  1  by  a  joint  in- 
vestigating committee  created  by  the  Massachusetts  leg- 
islature of  1917,  various  private  and  public  interests 
centering  in  the  Boston  metropolitan  district  made  a 
hard  drive  to  get  the  process  taken  up  by  the  Federal 
Government.  The  scheme  first  proposed,  according  to  a 
lengthy  Washington  dispatch  to  the  Boston  Transcript 
dated  Jan.  8,  was  to  secure  $1,000,000  or  $2,000,000 
from  available  funds  or  from  Congress  to  treat  the  100- 
000,000  gal.  of  sewage  discharged  into  Boston  harbor 
daily  at  Moon  Island  from  one  of  the  three  main  outlets 
of  the  metropolitan  sewerage  system.  During  the  latter 
part  of  January  a  series  of  conferences  was  held  at 
Washington  between  various  parties  from  Boston  and 
vicinity  and  federal  officials  connected  with  the  Food 
Administration,  the  War  and  Agricultural  Depart- 
ments, the  Public  Health  Service  and  the  Council  of  Na- 
tional Defense.  All  present  seem  to  have  been  con- 
vinced that  the  process  ought  to  be  tried  on  a  large 
working  scale  because  it  may  prove  to  be  a  means  of 
recovering  vast  quantities  of  fatty  and  fertilizing  ma- 
terials from  the  sewage  of  at  least  the  larger  cities  of 
the  country  at  a  time  when  needed  as  never  before.  De- 
sirable as  government  aid  would  be,  it  appears  to  have 
been  decided  that  there  was  no  warrant  in  spending 
Federal  money  on  a  plant  treating  the  sewage  of  a 
single  city,  but  that  perhaps  the  process  could  be  applied 
at  one  of  the  army  cantonments  which  is  said  to  need 
sewage-treatment  works.  A  formal  proposition  to  that 
1  end  will  be  made  to  the  War  Department  by  the  pro- 
l  meters  who,  it  is  reported,  have  already  offered  to  grant 
the  government  a  license  at  $1  a  year  for  the  period 
of  the  war. 

The  Miles  acid  process  of  sewage  treatment  was  de- 
vised and  has  been  patented  by   George   W.   Miles,   a 
'  Boston  chemist.     It  was  tried  experimentally  in  1911- 
14  at  the  Calf  Pasture  sewage  pumping  station  on  the 


line  of  the  Moon  Island  outlet  of  the  Boston  main  drain- 
age system  by  Mr.  Miles  and  E.  S.  Dorr  (Mr.  Dorr  was 
then  engineer  and  recently  has  been  office  engineer  of 
sewers,  Boston).  In  1916  the  process  was  further  tried 
on  Boston  sewage  at  the  Sanitarj^  Research  Laboratory 
of  the  Massachusetts  Institute  of  Technology,  under  the 
direction  of  Robert  Spurr  Weston,  consulting  engineer, 
and  assistant  professor  of  public  health  engineering  at 
the  Institute.  (A  paper  on  the  earlier  half  of  Mr.  West- 
on's experiments  appeared  in  the  Journal  of  the  Amer- 
ican Public  Health  Association  for  April,  1916,  and  was 
abstracted  in  Engineering  Neivs-Record  for  May  11, 
1916,  p.  913.  See  also  letter  of  comment,  with  epitome 
of  European  experience,  by  Kenneth  Allen,  Engineering 
News-Record,  May  25,  1916,  p.  1005.  A  small  pamph- 
let, in  which  Mr.  Weston  reviewed  the  experiments  for 
the  full  year,  has  been  reprinted  from  the  Boston  City 
Record,  March  3,  1917.) 

According  to  Mr.  Weston's  pamphlet:  "The  Miles 
process  attempts,  by  the  addition  of  an  acid  to  precipi- 
tate the  bulk  of  the  solids  from  sewage  in  the  form  of  a 
sludge  which  can  be  dried  and  degreased.  thereby  pro- 
ducing a  readily  salable  and  greaseless  fertilizer,  as  well 
as  recovering  the  valuable  grease.  Either  rulphuric  or 
sulphurous  acid  may  be  used,  and  the  pi'ocess  contem- 
plates the  manufacture  of  the  acid  at  the  disposal 
works." 

After  considering  both  Mr.  Dorr's  and  his  own  exper- 
imental data  Mr.  Weston  concluded  his  pamphlet  by  giv- 
ing an  estimate  of  $18  per  1,000,000  gal.  as  the  cost  of 
treating  Boston  (Moon  Island  outlet)  sewage  and  $6 
as  the  margin  of  profit.  He  added  that  "the  large  size 
of  the  Moon  Island  plant  and  the  tanks  already  in  ex- 
istence there  are  all  in  favor  of  a  reduced  rather  than 
an  increased  cost  of  treatment"  and  recommended  that 
the  city  of  Boston  make  "an  experiment  on  a  large 
scale  to  settle  all  question  of  doubt." 

Since  the  Miles-Dorr  and  the  Weston  tests,  Mr. 
Weston  writes  to  Engineering  News-Record  under  date 
of  Jan.   24,  grease  has  gone  up  to  20c.  a  pound  and 
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fertilizer  ammonia  to  $6.50  a  unit,  while  "the  cost  of 
acid  treatment  has  not  been  correspondingly  great,  so 
that  it  now  appears  that  the  value  of  Boston  sewage 
is  not  far  from  $100  and  the  cost  of  acid  treatment 
not  far  from  $20,  leaving  a  balance  of  $80  for  dewater- 
ing,  drying  and  degreasing  approximately  1900  lb.  of 
sludge  per  1,000,000  gallons." 

From  the  city  sewage  experiment  station  at  New 
Haven,  Prof.  C-E.  A.  Winslow, .  reports  that  eight 
months  tests  of  the  Miles  process  "have  substantially 
corroborated  Weston's  earlier  experiments  so  far  as 
the  technical  end  goes.  We  have  to  use  somewhat  more 
acid  than  he  used  in  Boston,  but  we  get  a  satisfactory 
disinfection  of  the  effluent  and  a  sludge  that  is  very 
rich  in  grease"  and  of  "high  stability." 

Joint  Investigating  Board  Created 

Reverting  now  to  the  report  of  the  joint  investigating 
board  mentioned  in  the  opening  paragraph  of  this  arti- 
cle, it  may  be  noted  that  about  the  time  Mr.  Weston's 
pamphlet  report  on  his  1916  experiment  appeared  the 
Association  of  Municipal  Improvement  Societies  of  the 
Boston  metropolitan  district  and  some  of  the  citizens 
of  Quincy,  Mass.,  became  interested  in  the  Miles  pro- 
cess. The  latter  claimed  that  their  shore  was  polluted 
from  the  Nut  Island  or  south  metropolitan  sewer  out- 
let, and  perhaps  from  the  Moon  Island  outlet,  and  urged 
that  the  Moon  Island  sewage  discharge  was  disagreeable 
to  sail  through  in  the  summer.  An  investigation  of 
both  harbor  pollution  and  recovery  of  merchantable 
wastes  was  ordered  by  the  state  legislature  and  $5000 
appropriated  for  the  work.  A  joint  investigating  board 
was  created,  composed  of  Dr.  Henry  P.  Walcott,  chair- 
man Metropolitan  Water  and  Sewage  Board,  Dr.  A.  J. 
McLaughlin,  commissioner  of  health  of  Massachusetts, 
and  Edward  F.  Murphy,  commissioner  of  public  works 
of  Boston.  Its  brief  report  is  dated  Jan.  9,  1918,  and  is 
supplemented  by  a  detailed  report  by  X.  H.  Good- 
nough,  chief  engineer,  and  Harry  W.  Clark,  chemist,  of 
the  Massachusetts  state  department  of  health.  F.  D. 
Smith,  chief  engineer  of  the  metropolitan  sewerage 
works,  also  assisted  the  joint  board  in  its  studies.  As 
is  stated  in  more  detail  further  on,  the  board  concluded 
that  remedial  works  against  harbor  pollution  are  not 
necessary  and  that  in  the  light  of  foreign  experience 
and  of  analytical  data  based  on  Boston  sewage,  and 
taking  into  account  the  fact  that  the  far  richer  wool- 
scouring  wastes  at  Lawrence,  Mass.,  alpost  go  a-beg- 
ging for  utilization,  the  expenditure  of  money  for  the 
recovery  of  marketable  wastes  from  the  district  sewage 
would  be  unwarranted  until  large-scale  experiments  had 
demonstrated  the  commercial  practicability  of  the 
scheme. 

Studies  of  Metropolitan  Sewage 

The  population  in  the  24  cities  and  towns  connected 
with  the  Metropolitan  sewerage  district  in  1915  totalled 
1,421,000.  The  sewage  from  these  municipalities  dis- 
charges through  three  main  outlets  into  Boston  Harbor, 
which  has  a  water  area  of  43  square  miles,  excluding 
tidal  estuaries.  The  total  amount  of  sewage  discharged 
through  these  outlets  averaged  214,000,000  gal.  a  day 
in  191.5  and  221,000,000  in  1916. 

rsone  of  the  sewage  is  treated  except  for  incidental 
sedimentation  in  the  case  gi'  the  Boston  main  drainage 


district  before  discharge  at  the  Moon  Island  outlet. 
This  district  and  a  tributary  population  of  381,322  in 
1915,  and  an  average  daily  sewage  discharge  of  101,- 
000,000  gal.  in  1915  and  93,000,000  gal.  in  1916.  The 
maximum  discharge  each  year  was  nearly  double  the 
average.  The  sewage  from  the  Boston  main  drainage 
system  is  pumped  at  the  Calf  Pasture  station  to  de- 
posite  sewers ;  flows  thence  through  the  Dorchester  Bay 
tunnels  to  storage  reservoirs  on  Moon  Island  having  a 
total  capacity  of  50,000,000  gal. ;  and  is  discharged  in 
the  second  and  third  hours  of  the  outgoing  tide. 

Summarizing,  the  joint  investigating  board  states 
that  because  of  the  detention  of  this  sewage  "it  becomes 
much  decomposed  and  putrefied  and  its  odor  is  more 
offensive  than  that  of  fresh  sewage."  In  calm  days  the 
discharge  from  the  Moon  Island  outlet,  the  joint  board 
states,  covers  "600  to  700  acres  of  the  harbor  surface, 
while  the  thin  film  of  oily  sleek  extends  to  greater  dis- 
tances." Those  sailing  in  this  part  of  the  harbor  com- 
plain of  these  conditions.  Investigations  made  in  1917 
show  that  neither  sewage  nor  suspended  matter  from 
any  of  the  three  main  outlets  reach  the  shores  of  Quincy 
Bay,  except  "possibly  very  light  matters  like  grease 
balls,  which  are  known  to  be  carried  many  miles." 

Board  Averse  to  Testing  Miles  Process 

As  to  the  need  for  remedial  measures  at  the  three 
outlets,  the  joint  board  concludes  that  so  far  as  the 
north  and  south  metropolitan  districts  are  concerned 
(with  outlets  at  Deer  and  Nut  Islands,  respectively) 
nothing  is  required.  No  farther  back  than  November, 
1917,  an  extension  to  the  north  or  Deer  Island  outlet 
was  completed,  so  that  instead  of  discharging  at  low 
water  it  now  disperses  the  sewage  at  a  depth  of  32  to  53 
ft.  of  water  at  low  tide,  where  there  is  a  strong  current, 
through  14  outlets  in  a  distance  of  126  feet. 

Neither  are  remediable  works  advised  at  the  Moon 
Island  outlet.  The  main  conclusion  of  the  joint  board 
on  this  point,  and  on  attempts  to  recover  valuable  mat- 
ters from  Boston  sewage  is  as  follows:  "In  the  pres- 
ent circumstances,  the  need  for  improvement  of  condi- 
tions at  Moon  Island  is  not  such,  in  the  opinion  of  the 
board,  as  to  warrant  the  expenditure  of  the  funds 
needed  for  such  an  experiment  [on  a  large  scale  to  de- 
termine the  practicability  of  the  Miles  acid  process — 
Editor]  and,  in  the  opinion  of  the  board,  the  further 
study  of  this  problem  can  be  safely  postponed  to  a 
more  favorable  time." 

Detailed  Report  by  Goodnough  and  Clark 
That  part  of  the  detailed   report  of  Messrs.  Good- 
nough  and   Clark  which   deals   with   the   recovery  of 
grease  and  fertilizer  material  from  Boston  sewage  is 
presented  in  substance  below. 

"Normal  domestic  sewage  of  average  strength  con- 
tains, speaking  broadly,  a  considerable  amount  of  fatty 
matter  and  niti-ogen  and  a  small  amount  of  potash.  The 
recovery  of  these  materials  by  a  method  which  would  be 
commercially  successful  has  long  been  desired  and  ac- 
tively and  persistently  sought  by  expert  chemists  and 
engineers  in  England,  France  and  Germany,  and  to 
some  extent  in  this  country.  Up  to  the  present  time, 
however,  no  process  has  been  found  that  would  ade- 
quately and  satisfactorily  solve  this  problem  unless  dur- 
ing the  present  war  workers  in  Germany  along  these 
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lines,  in  their  efforts  to  save  and  supply  grease  to  the 
country,  have  perfected  such  a  process.  Of  this  we  have 
no  knowledge,  however. 

British  and  German  Results  Discouraging 

"Studies  of  the  literature  of  the  subject  and  corre- 
spondence during  the  past  year  with  prominent  Eng- 
lish engineers  and  chemists  having  charge  of  large  mu- 
nicipal works  for  the  disposal  of  sewage  much  richer  in 
valuable  constituents  than  that  emptied  into  Boston  har- 
bor, have  shown  that  at  only  a  few  places  in  England  is 
any  attempt  made  to  recover  grease  from  domestic  sew- 
age, and  at  none  is  it  as  yet  an  assured  commercial  suc- 
cess. At  Bradford,  Leeds,  Huddersfield,  Oldham,  Nor- 
wich and  other  places  in  England,  plants  are  operated 
for  the  recovery  of  grease  and  sludge-cake  from  the 
municipal  sewage,  but  at  most  or  all  of  these  cities  this 
sewage  contains  wastes  from  wool-scouring  establish- 
ments. The  practical  results  of  each  are  probably  fair- 
ly summarized  in  a  statement  from  the  Leeds  authori- 
ties, as  follows : 

'Progress  already  made  in  this  direction  shows  that 
in  time  it  will  be  possible  by  artificial  processes  to  get 
rid  of  all  sludge  without  causing  any  nuisance,  and 
make  sufficient  by  the  sale  of  by-products  at  least  to  pay 
the  full  cost  of  disposal.' 

"In  Germany  before  the  wax  the  various  t'lants 
erected  for  this  purpose  had  one  after  the  other  been 
pronounced  failures  and  abandoned.  Moreover,  when 
we  consider  the  extreme  reluctance  of  woolen  manu- 
facturers and  wool-scourers  up  to  the  present  time  of 
scarcity  of  grease  and  potash  to  erect  plants  for  the 
recovery  of  these  matters  undoubtedly  present  in  large 
amounts  in  waste  wool-scouring  liquor,  the  commercial 
failure  of  plants  for  their  recovery  from  domestic  sew- 
age is  not  to  be  wondered  at. 

TABLE  I.     AVERAGE  ANALYSIS  OF  SEWAGE  ENTERING   BOSTON 
HARBOR,  JULY   17  TO  SEPT.   27.   1917 

(Parts  in  100,000) 
Peddock's  Island 

Ammonia  Kjeldahl 

Albuminoid  Nitrogen 

In  In 

Solu-  Solii-       Chlor-  Oxygen 

Free     Total      tion  Total      tion         ine   Consume 

Kawsewage 1.40       0  33       0   18  0  68       0  36        13  4       231 

Settled  sewage 1.22       0   16       0   11  0  33       0  22  1.54 

Acidihed  and  settled  sew- 
age     1    33       0    17       Oil  0  33       0   22        

Deer  Island 

Raw  sewage 2  33       0  82       0  48        1    68       0  89     310  0       8  73 

Settled  sewage 2   II        0.56       0  39        I    07       0  73  6  22 

Acidified  and  settled  sew- 
age     2  09       0  52       0  37        I    00       0  75        

Calf   Pastur.' 

.    Rawsewage 180       0.45       0  20       0  97       0  41      325.4       4   12 

Settled  sewage 1    91        0   23       0   14       0  49       0  33        2.58 

Acidified      and      settled 
sewage 1.78       0.24       0    16       0  49       0  33        

"For  many  years  the  Department  of  Health  has  made 
studies  of  wool-scouring  waste  in  Massachusetts  and  of 
its  valuable  constituents,  and  has  also  made  studies  in 
regard  to  the  fatty  matters,  nitrogen,  etc.,  in  domestic 
I  sewage,  and  in  regard  to  the  recovery  of  these  matters 
j  from   each   liquor.     Observations   in    regard   to   wool 
I  wastes,  especially  during  the  past  ten  years,  have  been 
made  at  many  of  the  plants  in  the  state  where  wool  is 
scoured,  but  the  most  complete  studies  by  the  depart- 
ment have  been  made  at  Lawrence.     At  Lawrence  ap- 
proximately 75,000,000  to  100,000,000  lb.  of  wool  are 
scoured  in  a  normal  year's  operation  of  the  mills. 

"In  1910,  1911  and  1912  the  State  Department  of 


Health  made,  by  direction  of  the  Legislature,  extensive 
studies  of  the  sanitary  condition  of  the  Merrimack 
River,  and  this  study  included  many  measurements  of 
the  volume  of  waste  wool  liquor  produced  at  Lawrence 
and  entering  this  river,  and  a  large  amount  of  analj'ti- 
cal  work  to  determine  the  character  of  these  wa.stes, 
especially  as  to  the  amounts  of  grease,  potash  and  nitro- 
gen present.  The  results  of  these  studies  were  pub- 
lished in  1913"  ("Report  of  the  State  Board  of  Health 
upon  the  Sanitary  Condition  of  the  Merrimack  River," 
House  Document  No.  2050). 

Part  of  Lawrence  Wool  Wastes  Now  Recovered 

"The  report  shows  that  in  1910,  for  example,  the 
average  volume  of  output  from  the  first  and  second 
bowls  of  the  wool-scouring  machines  at  all  of  the  wool- 
scouring  plants  of  the  city  amounted  to  211,000  gal. 
a  day  and  that  this  volume  of  liquor  contained  on  an 
average  29,000  lb.  of  fatty  matters,  14,000  lb.  of  potash 
and  2200  lb.  of  nitrogen.  That  is,  each  gallon  of  liquor 
contained  0.14  lb.  of  fats,  0.07  lb.  of  potash  and  0.01  lb. 
of  nitrogen.  Notwithstanding  the  large  amount  of 
valuable  materials  found  in  this  liq'ior,  however,  the 
Department  was  not  able  at  that  time  to  persuade  the 
manufacturing  concerns  of  the  city  to  erect  a  suitable 
plant  or  plants  for  the  recovery  of  these  matters. 

"At  the  present  time,  as  there  is  only  a  small  avail- 
able supply  of  potash  and  grease  in  the  country  on  ac- 
count of  the  war,  and  because  of  the  greatly  enhanced 
price  of  each  two  companies  from  outside  the  city  are 
taking  the  richest  wastes  from  nearly  all  the  mill  plants 
in  Lawrence,  and  we  are  informed  are  making  some 
profit.  Plants  for  the  recovery  of  grease  from  wool 
waste  are  also  in  successful  operation  at  three  or  four 
other  places  in  Massachusetts. 

"One  of  the  companies  at  Lawrence  recovers  both 
fatty  matters  and  potash,  while  the  plants  of  the  other 
company  are  constructed  to  recover  fatty  matters  only, 
these  being  worked  up  into  lanolin,  etc.  These  various 
recovery  plants  treat  approximately  2,000,000  gal.  of  the 
richest  wastes  each  month,  or  about  80,000  gal.  a  day, 
taking,  however,  only  the  wastes  from  the  first  bowl  of 
each  wool-scouring  plant.  -^     *     *     * 

Studies  of  Metropolitan  Sewage 

"During  1917  many  samples  of  the  sewage  entering 
Boston  harbor  from  the  sewer  outlets  at  Deer  Island, 
Moon  Island  and  Peddock's  Island  were  collected  for  ex- 
amination and  experiment  to  determine  thf  total  aver- 
age volume  of  sludge  and  fatty  matters  settling  out 
from  the  sewage  in  a  few  hours  under  normal  conditions 
and  also  the  volume  of  sludge  and  fatty  matters  settling 
out  when  the  sewage  from  each  outlet  was  acidihed  by 
means  of  SO,  gas.  [See  I'ables  1  and  2.]  *  *  *  * 
Potash  results  are  noi  given  in  the  table,  as  many  ex- 
aminations have  shown  that  it  is  present  in  only  negligi- 
ble quantities  and  cannot  be  recovered. 

"Comparing  these  figures  with  the  figures  obtained 
from  Lawrence  wool-scouring  waste  and  reckoning  the 
valuable  constituents  in  pounds  per  gallon,  it  will  be 
seen  that  the  wool  liquor  at  Lawrence  contains  0.14  lb. 
of  fatty  matter  per  gallon,  0.07  lb.  of  potash  and  0.01 
pound  of  nitrogen,  while  the  strongest  sewage  entering 
Boston  harbor  contains  0.0006  lb.  of  fatty  matter  per 
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Deer 
Island 

Calf 

Pasture 

1,513 

1,189 

1.939 
1,709 

1,427 
1,208 

341 

373 

230 

68 

342 

269 

219 

73 

3  45 
3   56 

2  83 
3.  18 

19  40 
24  60 

26  30 
24  30 

gallon,  a  very  small  amount  of  organic  nitrogen  and 
practically  no  potash;  or,  in  other  words,  each  million 
gallons  of  wool  liquor  from  the  Lawrence  mills  contains 
140,000  lb.  of  fatty  matter,  70,000  lb.  of  potash  and  10,- 
000  lb.  of  nitrogen  as  compared  with  550  lb.  of  fatty 
matter,  a  negligible  amount  of  potash  and  52  lb.  of  or- 
ganic nitrogen  per  million  gallons  in  the  strongest  sew- 
age entering  Boston  harbor. 

TABLE  II      \VER\GE  AMOUNT  OF  SLUDOE  AND  FATS  OBTAINED 
FROM  SEWAGE  ENTER! N(5   BOSTON  HARBOR  AFTER 
APPROXIMATELY    18  HOURS'  SEDIMENTATION, 
^  WITH  AND  WITHOUT  TREATMENT  WITH 

•  SO, 

Peddock's 
Island 
SO2  used  per  1,000,000  gal.  sewage,  lb 818 

Dry  sludge  per  1,000,000  gal.  of  sewage: 

Acidified,  lb  959 

Unacidified,  lb 762 

Per  1,000,000  gal.: 

Acidified,  lb    226 

Unacidified,  lb '83 

Increase  due  to  SO, ;    sludge,  lb 197 

Fats,  lb   43 

Per  Cent,  of  Nitrogen  in  Sludge: 

Acidified,  lb 3.38 

Unacidified,  lb 3.10 

Per  Cent,  of  Fats  in  Sludge: 

Acidified,  lb 27.30 

Unacidified,  lb.  26.30 

"In  the  work  of  the  Sewer  Division  of  the  city  of 
Boston,  carried  on  at  different  times  between  June  20, 
1911,  and  June  29,  1914,  the  conclusion  was  reached  that 
with  the  use  of  SO.,,  1909  lb.  of  dry  sludge  were  re- 
coverable from  each  million  gallons  of  sewage  received 
at  the  Calf  Pasture  pumping  station  and  that  this 
sludge  from  each  million  gallons  would  contain  approx- 
imately 436  lb.  of  grease.  Shorter  experiments  with 
this  sewage  made  by  us  show  the  dry  sludge  obtainable 
to  be  1427  lb.  and  the  fats  obtainable  with  the  use  of 
SO,,  342  lb.  per  million  gallons.  So  far  in  this  report, 
however,  whenever  comparisons  have  been  made  be- 
tween waste  wool-scouring  liquor  and  the  sewage  enter- 
ing Boston  harbor,  the  strong  sewage  entering  at  Deer 
Island  has  been  used  for  illustration. 

"We  are  familiar  with  the  report  of  Robert  Spurr 
Weston,  and  the  discussion  of  E.  S.  Dorr,  on  the  economy 
of  the  Miles  acid  process  of  sewage  tratement  for  the 
recovery  of  valuable  materials  from  the  sewage,  and 
shall  not  undertake  to  enter  into  a  criticism  of  the  fig- 
ures given  by  them  in  regard  to  the  cost  of  erecting  and 
operating  a  plant  for  carrying  on  the  different  processes 
necessary  to  recover  sludge  and  fats  from  Boston  sew- 
age other  than  to  say  that  these  figures  are  based  on 
estimates  and  not  upon  any  actual  data  from  con- 
struction of  plants  for  the  treatment  of  don^estic  sew- 
age in  this  way  or  the  cost  of  operation  of  such  plants. 
By  their  figures  a  profit  is  shown  from  the  recovery  and 
sale  of  sludge  and  grease  from  the  Calf  Pasture  sewage. 

Against  Building  Works  to  Treat  Boston  Sewage 

"Taking  everything  into  consideration,  however — 
that  is,  the  commercial  failure  of  practically  all  plants 
abroad  when  constructed  and  operated  for  the  purpose 
of  recovering  valuable  materials  from  domestic  sewage 
and  the  great  reluctance  with  which  manufacturers 
enter  into  the  business  of  recovering  such  materials 
from  rich  wool-scouring  liquor  containing  probably  at 
the  least  estimate  four  hundred  times  as  much  of  value 
per  gallon  as  domestic  sewage — we  do  not  feel  justified 
in  recommending  at  the  present  time  the  expenditure 
of  money  by  the  city  of  Boston  or  the  metropolitan  dis- 


trict for  works  of  the  nature  proposed.  Extended  ex- 
periments and  investigations  on'  a  large  and  practical 
scale  would  first  be  necessary  for  the  accumulation  of 
any  reliable  data  in  regard  to  outlay  in  construction, 
cost  of  operation  and  income  to  be  obtained  from  such 
works. 

"There  is  another  side  to  the  question,  however, 
which  has  been  urged  by  the  experts  already  mentioned 
in  this  report,  and  that  is  the  greatly  improved  char- 
acter of  the  effluent  from  this  process  when  compared 
with  the  sewage  before  treatment,  and  they  urge  that 
on  this  account  alone  the  process  is  worthy  of  consider- 
ation, as  the  pollution  of  the  harbor  from  organic  mat- 
ters would  be  materially  reduced.  They  also  urge  as 
one  of  the  reasons  for  this  treatment  the  fact  that  the 
acid  sterilizes  the  sewage  or  at  least  reduces  to  a  very 
great  extent  the  bacteria  present.  In  regard  to  these 
two  factors  the  following  can  be  said:  Tabfe  I  shows 
that  while  the  organic  matter  in  the  sewage,  as  in- 
dicated by  the  usua*l  determinations  of  albuminoid  am- 
monia, etc.,  can  be  reduced  from  30  to  40%  by  this  acid 
treatment,  it  is  reduced  to  almost  the  same  extent  by 
sedimentation  without  the  use  of  acid.  The  table  show- 
ing the  volume  of  dry  sludge  produced  by  sedimentation 
and  by  acidification  followed  by  sedimentation,  shows 
also  that  75%  as  much  sludge  and  fatty  matters  can  be 
obtained  by  sedimentation  as  by  acidification  and  sedi- 
mentation. The  question  naturally  arises,  then,  is  it 
worth  while  to  spend  approximately  from  $6  to  $10  for 
SO.,  for  each  ton  of  sludge  produced  if  this  increases  the 
amount  of  sludge  and  grease  only  25%?  Acidification 
of  the  concentrated  sludge  and  at  a  much  smaller  cost 
could  be  carried  on  in  order  to  'crack'  the  grease  for 
recovery. 

TABLE  III.     AVERAGE  BACTERIAL  ANALYSES  OF  SEWAGE 
BEFORE  AND  AFTER  ACIDIFICATION 

Bacteria  per  Cubic  Centimeter 

4  Days  24  Hours,  37  Deg.  C. 

20  Deg.  C.  Total                 Red. 

Peddock's  Island,  raw  sewage.  . 1,860,000  415,000          298,000 

Peddock's  Island,  sewage  after  acidification                94  91                     9 

Deer  Island,  raw  sewage 2, 360, 000  1 , 1 50, 000          650, 000 

Deer  l8land,jsewage  after  acidification. ..  .                 147  85                   15 

Calf  Pasture,  raw  sewage.    . 1,890.000  980,000          730,000 

Calf  Pasture,  sewage  after  acidification 277  1 49                   39 

"There  remains  the  question  of  bacterial  improve- 
ment, and  this  the  process  undoubtedly  accomplisheS^as 
Table  III,  giving  the  average  results  of  50  bacterial  de- 
terminations, illustrates." 


State  Maintenance  Not  Recommended  for  All 
Macadam  Roads 

According  to  the  recent  report  of  Charles  M.  Upham, 
highway  engineer  of  Defe,ware,  it  seems  Jto  be  within  the 
scope  of  the  state  law  to  take  over  roads  either  for  con- 
struction, ^reconstruction  or  maintenance.  He  strongly 
urges,  however,  that  during  the  first  period  of  the  new 
program  only  those  roads  which  have  been  recently 
constructed  and  are  of  an  improved  type  be  maintained 
by  the  state.  Mr.  Upham  points  out  that  if  a  large  mile- 
age of  the  macadam  road  system  is  taken  over  in  its 
present  condition,  the  yearly  cost  will  be  at  least  $700 
per  mile  per  year.  This  figure  would  burden  the  State 
at  the  outset  with  a  large  financial  responsibility,  where- 
as the  money  could  be  better  used  in  paying  the  cost  of 
new  construction  which  would  ultimately  be  more  eco- 
nomical. 
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War  Industries  Being  Brought  Under  Modern 
Engineering  Control 

Use  of  Progress  Chart  by  Ordnance  Department  Has  Resulted  in  a  Full  Understanding  of  the  Nature 
of  the  Work  Ahead — Method  Extending  to  Other  Departments  and  Boards 

By  Mont  Schxjyler 

Associate  Editor,    "Engineering  News-Record" 


GERMANY  had  prepared  for  a  six  months'  war. 
Her  supplies,  her  armies,  her  transportation  sys- 
tem were  all  tuned  for  this  period.  For  the  general  staff 
had  figured  the  campaign  with  such  precision — so  they 
thought,  at  least — that  any  greater  extension  of  prepara- 
tion would  be  a  waste  of  national  effoct.  Only  one  man 
in  the  empire  felt  that  '"he  chance  of  plans  miscarrying 
was  of  sufficient  importance  to  provide  against.  His 
suggestions  to  Gen.  Falkenhayn  were  laughed  at. 

This  man,  an  engineer  high   in  the  counsel  of  the 
AUgemeine  Elektricitats  Gesellschaft,  felt  that  to  enter 


tioning  as  a  division  of  the  Ordnance  oflfice,  keeps  its 
mind  on  the  progress  of  all  war  orders  within  its  juris- 
diction. Under  Major  Sanford  E.  Thompson  a  corps  of 
men,  volunteers  holding  commissions  in  the  U.  S.  Re- 
serves, and  all  specialists  in  this  work  in  their  civil 
capacities,  keep  in  touch  with  the  promises  and  per- 
formances of  manufacturers,  determine  wherein  lies 
the  cause  of  delays  and  what  stops  must  be  taken  to  keep 
production  up  to  the  schedule  of  requirements  which 
have  been  determined  as  necessary  to  our  full  and  suc- 
cessful participation  in  the  war.     No  simple  task,  this. 
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COMPLETE  HISTORY  OP  WORK  IS  GIVEN  ON  ONE  CHART 


nto  a  project  as  subject  tp  failure  as  a  military  cam- 
)aign,  without  a  plan  whereby  every  resource  of  the 
lation  might  be  concentrated  on  the  effort,  was  suicidal. 
But  his  feelings  ran  counter  to  the  convictions  of  the 
ill-high  command.  He  had  to  wait  for  the  stalemate  of 
December  to  obtain  the  opportunity  of  putting  the  whole 
»f  the  industrial  resources  of  the  country  on  a  planning 
snd  progress  chart  basis. 

This  sidelight  on  the  military  situation  in  Europe  at 
■he  beginning  of  1915  is  neither  invention  nor  rumor. 
t  is  fact,  well. vouched  for  by  men  of  undoubted  re- 
labihty.  Therefore,  it  should  be  welcome  news  to  the 
ngineers  of  America  to  know  that  a  start  in  the  proper 
irection  has  already  been  made  in  this  country.  The 
)ffice  of  the  Chief  of  Ordnance  has  had  for  some  time 
,  planning  division  in  certain  of  its  own  shops,  and  is 
ow  extending  this  most  important  work  to  all  the  fac- 
Dries  which  are  making  supplies  for  the  office.  The 
'rogress  Section  of  the  Control  Bureau,  this  last  func- 


With  ordinary  statistical  methods  it  is  probable  that  no 
appreciable  result  would  have  been  attained,  for  the 
complexity  attending  the  manufacture  of  an  item  so 
small  as  a  ball  cartridge  involves  the  coordination  of  an 
amount  of  data  that  would  be  utterly  undigestible  unless 
reduced  to  a  form  which  is  visually  understandable. 

The  use  of  "progress  charts"  is  known  to  engineers 
as  one  of  the  significant  contributions  to  the  industrial 
development  of  the  past  few  years.  Here  was  a  situa- 
tioii  of  a  size  that  would  prove,  once  and  for  all,  the 
value  of  these  charts  and  their  adaptability  to  the  great- 
est problems  of  today — for  never  before  has  such  a  trial 
been  made.  If  the  success  which  is  indicated  at  the 
present  moment  is  attained,  it  is  safe  to  say  that  a  new 
rationality  will  have  come  into  industry  to  stay.  For 
no  plant  which  has  once  had  the  opportunity  of  benefit- 
ing from  the  application  to  production  of  sound  engi- 
neering principles,  of  which  the  progress  chart  is  an 
example,  would  willingly  go  back  to  the  antediluvian, 
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hit-and-miss  method  of  ordering,  routing,  and  shipping. 
If  once  these  principles  attain  o  firm  footing  in  the  fac- 
tories, there  is  no  doubt  that  the  application  of  progress 
charts  will  find  wider  fields.  There  seems  to  be  no 
reason  why  futures  of  other  and  more  general  character 
should  not  be  provided  against  in  a  similar  manner. 

The  method  is  the  logical  outcome  of  the  scientific 
management  movement  of  the  past  decade.  It  purposes 
to  set  before  the  planning  board  of  an  industry  the  speed 
at  which  various  parts  of  a  mechanism  or  product  must 
be  completed,  in  order  to  avoid  the  delays  which  attend 
an  unordered  process.  To  do  this  properly  presupposes 
a  knowledge  of  the  processes,  an  organization  to  collect 
the  data  during  the  period  of  manufacturing,  and  a 
body  of  men  who  are  to  reduce  this  statistical  matter  to 
comprehensible  fonn,  The  difference  between  the  prog- 
ress engineer  and  the  statitician  lies  somewhere  in 
this  last  step.  There  have  been  statisticians  in  Wash- 
ington before.  There  still  are  some  there — and  of  value 
in  the  steps  preceding  the  final  analysis. 

Leaving  out  of  consideration  the  charts  which  show 
the  demands  as  voiced  by  the  general  staff — not  only 
because  of  their  complexity,  but  also  because  of  their 
nonengineering  interest — attention  is  drawn  to  the  ac- 
companying illustration  which  shows,  as  an  imaginary, 
not  an  actual,  example,  the  planning  involved  in  and 
the  follow-up  applied  to  an  order  for  ball  cartridges. 
Certainly  there  is  something  startling  in  the  series  of 
lines,  light  and  heavy,  which  tells  the  whole  story  of 
the  progress  being  madf  at  a  hypothetical  plant.  Yet 
one  accustomed  to  an  interpretation  of  such  graphs 
could  indicate  the  point  at  which  the  factory  organiza- 
tion fell  down,  and,  if  at  all  cognizant  of  the  processes 
connected  with  the  manufacture  of  cartridges,  could 
point  out  wherein  the  failure  la> ,  what  steps  should  have 
been  taken  to  prevent  the  obvious  delays,  and  what 
should  be  done  now  to  remedy  past  mistakes  and  to  avoid 
future  trouble. 

Before  going  into  a  somewhat  detailed  description 
of  this  particular  chart,  which  is  of  the  type  evolved  by 
H.  L.  Gantt,  and  originally  introduced  by  him  in  the 
Ordnance  Bureau,  a  short  explanation  of  the  various 
conventions  and  symbols  is  in  order.  Given  a  full  un- 
derstanding the  meaning  of  these,  there  is  nothing 
recondite  or  even  difficult  about  the  scheme  or  its  ap- 
plication to  any  engine(:r  who  has  once  mastered  the 
basic  idea.  He  should  have  no  trouble  in  applying  the 
method  to  his  own  work,  whether  it  be  road  construc- 
tion or  the  manufacture  of  structural  steel  members. 

The  angle  of  the  lower  right  quadrant,  drawn  in  light 
lines,  indicates  the  date  on  w^Jiich  the  material  should 
be  on  hand,  started  in  process,  or  the  time  when  final 
assembly  should  be  initiated.  This  date  is  determined 
upon  by  the  Government  inspector  after  an  examina- 
tion of  the  plant  and  a  consultation  with  the  manage- 
ment. The  terms  of  the  contract  al?o  enter  at  this  point, 
for  obviously  the  date  of  delivery  has  much  to  do  with 
the  time  at  which  the  work  should  be  started  and  the 
speed  with  which  it  should  be  prosecuted. 

To  the  right  of  these  angles  will  be  found  a  figure 
which  is  the  number  of  pieces  scheduled  for  completion 
during  the  week.  Until  a  different  figure  appears  on 
the  same  horizontal  line,  this  holds  as  the  schedule.  The 
light  line  below  is  the  percentage  of  that  week's  allot- 


ment which  was  completed  during  that  period.  For 
instance,  the  light  angle  in  the  top  line  is  witness  to 
the  fact  that  complete  cartridges  should  be  available 
at  the  beginning  of  the  week  of  Feb.  2,  and  the  figure 
shows  that  2,000,000  should  be  delivered  during  that 
week.  The  small  letter  "z"  (zero)  records  that  no  de- 
liveries were  made,  while  the  light  line  in  the  next 
week's  space,  extending  over  three  of  the  five  divisions, 
signifies  that  60%  of  the  number  expected  during  that 
week  were  completed.  Similarly,  in  the  following  week, 
140%  oi  the  2,000,000  allotment  was  completed. 

In  some  other  cases,  as  under  "Bandoleers  Com- 
pleted," more  were  finished  during  the  weeks  beginning 
Feb.  9  and  Feb.  16  than  were  scheduled  for  these  periods. 

In  such  cases,  the  lines  would  overlap,  so  they  are 
separated  by  a  slight  vertical  displacement  of  the  second 
week's  line. 

As  a  final  step  in  the  recording  of  any  item  entering 
into  the  complete  cartridge,  the  light  horizontal  lines 
are  added  and  the  combined  length  is  drawn  as  a  heavy 
line,  beginning  at  the  point  set  by  the  light  angle  as  the 
date  upon  which  the  route  should  be  taken.  Thus 
it  may  be  seen  that  at  the  end  of  the  week  of  Feb.  16 
only  4,000,000  cartridges  had  been  finished,  although 
an  adherence  to  schedule  would  have  made  6,000,000 
available.  This  deficiency  was  corrected  during  the  fol- 
lowing weeks,  as  may  be  seen  from  the  chart. 

This  information  can  be  obtained  from  a  mere  glance, 
and  is  surely  more  immediately  apparent  than  a  similar 
statement  in  figures.  Furthermore,  the  same  chart,  in 
a  space  that  an  eye  can  easily  cover  at  a  glance,  yields 
information  which  allows  an  almost  absolute  determina- 
tion of  the  causes  of  delay ;  for  the  same  principles  that 
were  applied  to  the  progress  of  the  complete  cartridge 
through  the  factory  can  be  and  are  applied  to  each  of 
the  separate  items  which  go  to  make  up  the  unit. 

Furthermore,  the  material  on  hand  is  similarly  plotted. 
The  week-to-week  history  of  tlie  contract  is  set  before 
the  man  responsible  for  the  completion  of  that  particular 
contract,  and  he  is  able  to  put  his  finger  on  the  division 
of  the  work  which  is  lagging  and  holding  up  delivery. 
An  examination  of  the  chart,  based  upon  an  understand- 
ing of  the  foregoing  paragraphs,  will  show  why  deliver- 
ies of  completed  cartridgees  were  not  begun  at  the 
time  scheduled.  In  this  case  the  trouble  can  be  traced 
to  the  lack  of  sufficient  powder.  The  chart  shows  that 
during  the  week  of  Feb.  2  the  first  delivery  was  made, 
while  the  schedule  called  for  delivery  during  the  week 
of  Jan.  26.  This  first  delivery  was  not  enough  to  start 
work  on,  but  taken  with  the  deliveries  during  following 
weeks  H  was  sufficient  to  bring  the  schedule  up  to  the 
desired  figure  in  a  very  short  time. 

These  charts  are  made  by  the  Government  inspectors 
at  the  various  plants,  as  a  part  of  their  routine  duty. 
They  are  forwarded  to  Washington,  finally  getting  to 
the  hands  of  the  Progress  Section  of  the  Control  Bureau. 
Here  they  are  reduced  to  the  form  in  which  they  are  to 
be  used,  plotted  and  analyzed.  The  section  has  no  im- 
mediate control  over  the  work  at  the  factory,  but  keeps 
itself  aloof  and  in  the  attitude  of  a  student  endeavoring 
to  determine  causes.  In  a  sense,  it  is  the  "Intelligence 
Department,"  to  use  a  phrase  that  is  coming  into  wider 
use,  in  which  the  manifestations  of  disorder  and  mis- 
understanding are  caught  soon  after  their  appearance. 
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and  studied  with  the  purpose  of  determining  wherein 
the  difficulty  lies. 

Nor  must  it  be  thought  that  the  object  of  such  work 
is  criticism.  Rather,  the  work  functions  fully  only  when 
it  can  forestall  criticism.  Its  real  purpose,  then,  is  found 
in  its  ability  to  forecast  trouble  in  such  a  manner  that 
steps  may  be  taken  to  prevent  disastrous  growth.  The 
more  complete  the  data  on  which  such  an  organization 
works,  and  the  more  full  its  opportunity  to  digest  the 
statistics  which  come  before  it,  the  greater  service  it 
can  render.  Where  the  limit  of  value  of  this  modern 
service  lies  has  not  yet  been  determined.  Today  the 
further  the  analyses  are  pushed,  the  more  definite  and 
usable  become  the  results. 

!  It  may  readily  be  seen,  since  these  charts  are  being 
kept  up  to  date  on  every  item  which  is  required  by  the 
office  of  the  Chief  of  Ordnance  in  its  many  activities, 
that  master  charts  may  be  used  to  any  extent  that  seems 
desirable  or  necessary.  The  statistics  of  the  supplies 
for  a  complete  unit,  or  even  an  expeditionary  force,  may 

,  be  reduced  to  the  same  basis.  In  such  form  information 
in  the  hands  of  the  general  staff,  for  instance,  can  be 
made  of  incalculable  value  in  determining  the  possible 
movement  of  troops,  and  in  a  manner  to  prevent  the 
unfortunate  situations  that  have  been  considered,  in  the 
past,  inevitable  accompaniments  of  large-scale  military 
operations. 


Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 

Shall  the  American  Society  Defeat  the 
Revised  Constitution? 

Sir — It  is  extremely  important  that  every  member 
who  can  should  cast  his  ballot  for  or  against  the 
proposed  revision  of  the  constitution  of  the  American 
Society  of  Civil  Engineers,  but  before  doing  so  the 
subject  should  be  fully  understood.  Ballots  already  cast 
may  be  changed  by  letter  in  advance  of  the  canvass 
by  the  board  of  direction. 

It  is  hoped  that  the  majority  of  the  committee  on 
revision  will  be  able  to  present  to  the  membership  full 
discussion  of  the  matter  before  the  ballots  are  cast. 
Difficulties  of  transportation  and  calls  to  other  urgent 
duties  no  doubt  prevented  such  a  discussion  at  the 
annual  meeting,  hi  the  absence  ot  such  detailed  dis- 
cussion, attention  is  called  to  the  following: 

The  committee  which  prepared  the  revision  was  ap- 
pointed by  the  board  of  direction  and  consisted  of  the 
following  members:  M.  T.  Endicott,  chairman,  J.  A. 
Ockerson,  J.  V.  Davies,  George  F.  Swain,  Hunter  Mc- 
Donald, Charles  S.  Crocker  and  Charles  Warren  Hunt. 
j  They  were  two  years  at  the  task. 

If  The  committee  voted  unanimously  on  all  matters  ex- 
cept that  providing  that  the  secretary  should  not  be 
a  member  of  the  board  of  direction  and  that  providing 
for  the  election  of  the  secretary  by  ballot. 

The  board  of  direction,  after  receiving  printed  copies 


amply  in  advance,  considered  each  clause  in  open  meet- 
ing and  voted  practically  unanimously  on  all  questions 
except  those  above  named. 

In  view  of  these  facts  there  is  no  good  ground  for 
the  misleading  statement,  which  appears  in  the  second 
paragraph  of  the  resolution  adopted  at  the  annual 
meeting,  namely: 

"Whereas,  it  appears  that  the  opinion  of  the  members 
of  the  board  of  direction  was  greatly  divided  as  to 
some  of  the  changes;  and     .     ,     ." 

Throughout  the  meetings  of  the  committee  the  secre- 
tary opposed  these  provisions,  voted  against  them  and 
on  more  than  one  occasion  announced  his  intention  to 
do  all  he  could  to  defeat  the  constitution  should  it  con- 
tain these  provisions,  both  in  the  board  of  direction  and 
before  the  membership.  He  has  kept  his  promise. 
Members  are  requested  to  analyze  the  circular  issued  in 
opposition,  both  as  to  contents  and  personnel  of  signers. 
Attention  is  also  called  to  the  minutes  of  the  board 
with  regard  to  this  question  as  published  in  the  Pro- 
ceedings for  April,  August  and  November,  and  members 
are  asked  to  read  between  the  lines. 

It  will  be  noted  that  although  the  secretary  was  in- 
structed, in  the  absence  of  the  committee,  which  had 
been  discharged,  to  prepare  the  matter  for  submission 
to  the  membership,  he  did  not  do  so,  and  it  was  finally 
done  by  the  committee  on  publication,  after  the  secre- 
tary had  declared  that  he  had  complied  with  the  in- 
structions of  the  board. 

It  will  be  conceded,  no  doubt,  by  all  that  the  separation 
of  by-laws  and  constitution  is  desired  and  necessary. 

All  of  the  directors  should  be  nominated  by  the  nomi- 
nating committee  and  elected  by  the  membership,  as 
now  provided  in  one  part  of  the  constitution.  This 
provision  is  nullified  in  another.  The  revision  corrects 
this.  The  election  of  an  extra  director  by  the  board  of 
directors  gives  District  1  seven  instead  of  six  directors, 
as  was   evidently  contemplated. 

The  changes  other  than  those  mentioned  above  have 
been  few,  but  those  which  have  been  made  tend  to 
broaden  the  usefulness  of  the  society  in  matters  affecting 
the  entire  profession  and  the  public.  The  fact  that  we 
are  at  war  is  a  reason  for,  r  ther  than  against,  the 
adoption. 

If  this  is  not  now  adopted,  when  and  to  whom  may 
we  look  for  something  better?  It  is  not  contended  that 
it  is  perfect.  All  such  matters  are  the  result  of  com- 
promise. Hunter  McDonald. 

Clemens  Herschel. 


The  Donor's  Version  of  the  Austin 
Water-supply  "Gift" 

Sir — In  Engineering  News-Record,  of  Dec.  6,  1917, 
p  1056,  there  appears  an  article  by  Julian  A.  Mont- 
gomery, entitled  "Water-Supply  'Gift'  May  Prove  E.x- 
pensive  for  Austin,"  which  contains  misstatements  re- 
garding me. 

While  my  name  is  not  mentioned  in  the  article,  the 
fact  of  the  donation  to  be  made  by  me  to  the  public 
free  schools  of  Austin  has  been  given  considerable 
newspaper  notoriety  in  Texas,  and  it  will  be  clear  to 
many  readers  who  may  see  the  article  that  I  am  the  per- 
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son  who  is  the  subject  of  the  gratuitous  reflections  con- 
tained therein.  These  misstatements  concerning  me, 
appearing  in  a  publication  of  the  importance  and  dig- 
nity of  yours,  are  rendered  more  injurious  to  my  good 
name  and  reputation  than  would  otherwise  be  the  case 
because  of  the  fact  that  I  have  been  engaged  in  the  oper- 
ation of  industrial  manufacturing  plants  in  Texas  and 
elsewhere  for  the  past  forty  years,  and  am  therefore 
more  or  less  well  known  to  the  engineering  fraternity. 

The  first  misstatement  in  the  article  is:  "It  was  a 
ease  of  school  board  arrayed  against  city  administration 
and  the  school  board  won  out,  largely  because  of  politi- 
cal reasons."  The  next  misstatement  reads:  "These 
springs  are  owned  by  a  defeated  candidate  for  the  office 
of  mayor  of  Austin,  who  gave  them  to  the  school  board 
provided  the  city  would  purchase  them  for  $100,000 
from  the  school  board,  the  fund  to  be  set  aside  as  a 
memorial  fund  to  this  defeated  candidate,  and  the  in- 
terest to  be  used  for  manual-training  purposes." 

The  concluding  paragraph  of  the  article  is  composed 
of  the  following  tissue  of  misstatements  and  unwar- 
ranted conclusions: 

"Coming  at  the  time  it  did  and  with  the  condition 
imposed,  the  offer  was  embarrassing  to  the  city  ad- 
ministration, which  was  going  carefully,  but  probably 
too  slowly,  into  the  question.  Because  the  preliminary 
investigations  were  not  finished  at  the  time  of  the 
election,  and  because  the  people  were  impatient  to  ob- 
tain more  water  at  once,  and  because  of  the  political 
turn  given  to  the  question,  the  economic  aspects  were 
so  clouded  that  there  was  forced  on  the  city  a  source  of 
water-supply  which  probably  will  prove  more  expensive 
and  less  desirable  than  some  of  the  other  sources  that 
were  being  investigated." 

In  justice  to  myself  and  the  school  board  and  the  city 
of  Austin,  I  desire  to  state  that  several  months  ago  I, 
as  the  owner  of  Barton  Springs,  desiring  to  improve  the 
situation  in  Austin  with  reference  to  its  supply  of  wa- 
ter for  domestic  and  other  purposes,  and  to  at  the 
same  time  increase  the  facilities  afforded  by  the  public 
free  school  system  of  the  city  for  the  manual  and  home 
economic  training  of  the  boys  and  girls  attending  the 
public  free  schools  of  the  city,  offered  to  give  to  the 
school  board  Barton  Springs  and  the  land  upon  which 
they  are  located,  upon  condition  that  the  city  would  pur- 
chase the  same  from  the  school  board  for  such  price  as 
might  be  placed  thereon  by  the  board,  the  proceeds  to 
be  used  by  the  board  for  the  purposes  above  refei'red  to, 
without  other  conditions  or  limitations  upon  its  author- 
ity and  discretion. 

The  board,  in  so  far  as  it  could  do  so,  accepted  the 
donation,  and  placed  a  valuation  of  $150,000  upon  the 
property.  The  matter  was  then  represented  to  the  city 
council,  which,  after  discussing  it  fully  and  freely  with 
the  school  board,  expressed  its  willingness  by  a  ma- 
jority vote  of  its  members  to  pay  $100,000  for  the 
property,  but  before  deiinitely  accepting  the  springs  on 
those  terms  decided  to  submit  the  proposal  to  a  vote  of 
the  taxpayers.  The  school  board  agreed  to  the  reduced 
figure,  and  the  matter  was  put  to  a  vote  of  the  taxpay- 
ing  citizens  and  was  confirmed  at  the  election  by  a  vote 
of  799  to  635. 

The  school  board  and  the  city  council  are  composed  of 


men  and  women  of  the  highest  type  of  character  and 
honesty,  and  the  two  bodies  were  in  no  sense  "ar- 
rayed against"  each  other,  but  were,  and  are,  both  try- 
ing to  do  the  best  thing  for  the  city  and  its  public  free 
schools.  That  there  were  no  "political  reasons"  be- 
cause of  which  the  proposal  was  carried  is  made 
evident  by  the  attitude  of  a  majority  of  the  city 
council,  and  the  support  given  such  position  by 
the  people  voting  on  the  proposition.  Hence,  the  first 
statement  in  the  article  referred  to  was  entirely  un- 
called xor  and  without  foundation  in  fact. 

I  am  not  a  defeated  candidate  for  mayor  of  Austin, 
and  have  never  aspired  to  that  important  office.  I 
held  positions  of  trust  in  the  city  government  many 
years  ago,  but  was  never  a  defeated  candidate  for  any 
such  position. 

In  my  offer  to  the  school  board  there  was  absolutely 
no  suggestion  that  the  fund  to  be  derived  from  the 
sale  of  the  springs  to  the  city  should  constitute  a  me- 
morial fund  for  me  or  anyone  or  anything  else,  nor  was 
it  even  stipulated  that  such  fund  should  bear  my  name. 
The  present  school  fund  for  manual  training  and  home 
economics  is  utterly  inadequate,  and  it  was  my  idea  that 
this  fund  should  be  supplemented  by  the  proceeds  of  my 
donation. 

The  statement;  that  the  offer  was  embarrassing  to  the 
city  administration  is  wholly  gratuitous  and  is  an  un- 
just reflection  on  the  governing  bodies  of  both  the 
city  and  its  schools.  Nothing  that  is  approved  by  both 
such  bodies  and  by  the  qualified  taxpaying  voters  of  the 
city  should  prove  embarrassing  to  anyone  concerned. 
Equally  gratuitous  and  misrepresentative  is  the  state- 
ment that  "the  economic  aspects  were  so  clouded  that 
this  source  of  water-supply  was  forced  upon  the  city." 

Austin,   Texas.  A.   J.  ZiLKER. 

[Mr.  Montgomery's  reply  to  the  foregoing  letter  fol- 
lows.— Editor.] 

Sir — In  furnishing  the  news  referred  to  in  the  above 
fetter  it  was  my  intention  to  make  it  a  dispassionate 
statement  of  facts.  I  do  not  care  to  enter  into  a  con- 
troversy about  it,  but  for  the  further  enlightenment  of 
those  who  may  be  interested  I  desire  to  submit  the  fol- 
lowing : 

1.  The  article  was  supplementary  and  in  further  ex- 
planation of  a  former  article  contained  in  Engineering 
News-Record  of  Aug.  23,  1917,  p.  355. 

2.  The  article  was  intended  to  illustrate  the  lack  of 
sufficient  scientific  investigation  of  municipal  engineer- 
ing problems,  a  custom  which  is  unfortunately  too  much 
in  vogue  in  certain  sections  of  the  United  States.  The 
facts  show  that  the  acquisition  of  the  auxiliary  water- 
supply,  as  outlined  in  the  above-mentioned  article,  wai 
of  doubtful  economic  and  municipal  expediency. 

3.  It  is  an  incontrovertible  fact  that  to  practically 
every  purchase  of  real  estate,  or  similar  property,  from 
private  citizens  by  municipal  authorities,  there  is  at- 
tached, either  directly  or  indirectly,  more  or  less  of 
politics.  And  to  say  that  two  bodies  are  politically  ar- 
rayed against  each  other  is  in  no  way  casting  asper- 
sions on  them,  for  every  day  we  find  men  and  women  of 
the  highest  and  noblest  type  engaged  in  political  work. 

4.  It  is  very  significant  that  every  engineer  and  geolo- 
gist who  investigated  Barton  Springs  as  a  water-sup- 
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ply  was  opposed  to  the  purchase  of  the  springs  as  a 
water-supply — not  on  account  of  the  water,  which  is 
excellent,  but  because  it  was  thought  that  an  ample 
auxiliary  supply  could  be  obtained  considerably  cheaper. 
The  investigations  made  strongly  indicated  this. 

5.  It  is  a  fact  that  the  land  on  which  the  springs  are 
located  could  have  been  condemned  through  court  pro- 
cedure and  purchased  for  a  small  sum.  A  price  as  high 
as  $2000  would  have  been  excessive,  especially  since 
only  a  few  acres  would  have  been  required,  and  since 
the  taxable  valuation  as  rendered  was  only  a  nominal 
amount. 

6.  The  writer  believes  that  at  all  times  it  is  the  duty 
of  the  school  board  to  place  first  the  schools  it  is  serv- 
ing, and  it  would  have  been  negligent  of  its  official  duty 
had  it  acted  otherwise.  At  the  same  time,  the  writer 
still  maintains  that  the  economic  aspects  were  clouded 
by  the  political  turn  given  to  the  consideration  of  the 
springs  as  a  water-supply,  and  that  a  much  cheaper  and 
equally  efficient  water-supply  could  have  been  obtained. 

Austin,  Texas.  Julian  Montgomery. 


Colleges  Not  To  Be  Hindered  in  Turning 
Out  Engineers 

Sir — My  attention  having  been  called  to  a  recent 
editorial  of  yours,  written,  evidently  under  some  mis- 
understanding, I  send  you  the  enclosed  copy  of  a  cir- 
cular letter  which  I  am  sending  to  the  presidents  of  all 
colleges.  Some  of  them,  as  in  the  case  of  your  paper, 
jumped  to  the  conclusion  that,  because  we  stated  that 
the  Government's  emergency  might  require  the  use  of  all 
the  technical  resources,  including  those  of  the  colleges, 
from  May  1  to  Oct.  1,  this  exclusive  use  would  be  re- 
quired. As  you  will  see  from  the  enclosed  communica- 
tion, this  sacrifice  is  to  be  required  only  as  a  last  resort, 
and  this  board  is  as  solicitous  as  anyone  could  be  that 
the  work  of  training  engineers  should  not  be  inter- 
rupted. James  P.  Munroe, 
Vice-Chairman,  Federal  Board  for  Vocational  Education. 

Washington,  D.  C. 

[Mr.  Munroe's  circular  letter  to  college  presidents 
follows.  The  editorial  referred  to  appeared  in  Engi- 
neering News-Record  of  Jan.  24,  p.  153 — Editor.] 

"The  Federal  Board  for  Vocational  Education  desires 
to  express  its  cordial  appreciation  of  your  courtesy  in 
filling  out  the  questionnaire  recently  submitted  to  you, 
and  of  the  hearty  spirit  of  cooperation  shown  by  you 
and  by  the  institution  with  which  you  are  associated. 

"In  view  of  the  fine  zeal  for  immediate  and  com- 
plete service  exhibited  by  the  colleges  and  universities, 
it  is  perhaps  necessary  to  make  clear  some  points  which, 
in  the  haste  of  preparing  many  documents,  were  not 
sufficiently  brought  out  by  us. 

"The  plan  as  outlined  in  our  'War  Training  Memo 
No.  88'  is  still  under  consideration  by  the  War  Depart- 
ment, and  may  be  modified  or,  possibly,  rejected  alto- 
gether. Our  information  leads  us  to  believe,  however, 
that  the  plan,  in  substance,  will  be  approved. 

"The  colleges  and  universities  were  summoned  in 
conference  in  advance  of  a  decision  by  the  War  Depart- 
ment for  three  reasons:  1.  To  secure  as  quickly  as 
possible  important  information  asked  for  by  the  War 


Department.  2.  To  have  formal  assurance  of  that  full 
cooperation  on  the  part  of  those  institutions  which  we 
knew  could  be  counted  upon.  3.  To  save  time  in  mobil- 
izing educational  resources  should  the  War  Department 
come  to  a  favorable  decision. 

"Should  the  decision  of  the  Secretary  of  War  be  ad- 
verse, the  training  of  drafted  men  to  be  mechanics  and 
technicians  must  continue  to  be  carried  on  largely  in 
evening,  Saturday  afternoon  and  possibly  Sunday  classes, 
by  instructors  not  of  draft  age,  and  with  funds  secured 
from  state  or  local  sources.  In  that  case,  the  combined 
educational  resources  of  secondary  grade  will  be  so  in- 
adequate to  the  task  imposed  that  the  aid  of  the  col- 
leges and  universities,  when  they  are  so  located  as  to 
make  this  possible,  will  be  imperatively  required. 

"Should  the  Secretary  of  War  accept  the  propositions 
outlined  in  Memo  No.  88  the  universities,  colleges  and 
schools,  both  public  and  private,  will  be  in  position  to 
give  intensive  training,  in  day  classes,  to  drafted  men  on 
pay  and  subsistence,  and  will  not  be  handicapped  by  the 
loss  of  instructors  of  draft  age  or  by  the  necessity  of 
finding  funds. 

"On  the  other  hand,  they  will  then  be  confronted 
by  the  grave  questions  of  divided  responsibility.  The 
Government  needs,  for  the  successful  prosecution  of  the 
war,  trained  engineers  and  trained  mechanics,  and  the 
one  need  is  seemingly  as  great  as  the  other.  How  far, 
then,  ought  the  college  to  sacrifice  its  training  of  engi- 
neers for  the  sake  of  meeting  the  emergency  demand  for 
trained  mechanics,  a  demand  so  great  thcit  it  is  probably 
impossible  for  the  secondary  schools,  public  and  private, 
to  meet  it  alone  ?  This  seems  to  us  a  question  which  each 
college  must  decide  for  itself,  but  we  hope  that  there 
may  be  the  least  interruption  possible  in  the  work  with 
those  of  your  own  students  who  are  fitting  themselves 
for  engineering  or  other  technical  service. 

"Under  pressure  of  developing  war  conditions,  the 
needs  in  France  for  trained  mechanics  and  technicians 
may  be  such  as  to  compel  a  large  number,  if  not  all,  of 
the  technical  colleges  to  suspend  their  normal,  or  their 
projected  summer  work  from  JTay  1  to  Oct.  1,  and  to 
devote  their  whole  energy  to  supplying  the  call  of  the 
Government  for  trained  mechanics.  We  hope,  however, 
that  this  will  not  prove  to  be  the  case,  and  that  the 
situation  will  so  develop  as  to  permit  of  the  technical 
colleges  performing  their  full  measure  of  service  in  the 
training  of  engineers,  while  at  the  same  time,  by  taking 
on  additional  instructors  and  acquiring  increased  equip- 
ment, doing  their  fair  share  in  the  work  of  training 
mechanics  and  technicians.  The  performance  of  this 
double  duty,  financed,  so  far  as  the  war  training  work 
is  concerned,  by  Federal  funds,  is  what  the  universities 
and  colleges,  it  seems  to  us,  should  have  in  mind  in  the 
making  of  immediate  plans. 

"We  would  urge,  however,  that  those  plans  be  kept 
flexible  to  the  latest  date  possible,  so  that,  on  the  one 
hand,  the  regular  work  of  the  universities  and  colleges 
may  not  needlessly  be  sacrificed  during  the  five  months 
noted,  and,  on  the  other  hand,  those  institutions  may 
be  ready,  should  the  call  come,  to  lend  immediate  aid, 
as  far  as  they  can,  in  carrying  on  those  teaching  ser- 
vices which,  under  normal  conditions,  would  rest  wholly 
upon  the  shoulders  of  the  secondary  schools." 
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Dynamiting  Cost  Less  Than  Picking  Old 
Road  Surface 

By  Norman  Supplee 

Philadelphia.    Penn. 

IN  RELOCATING  a  driveway  on  the  property  of  M. 
R.  Gano  in  Overbrook,  Philadelphia,  recently  the 
contractors,  Doyle  &  Co.,  encountered  a  12-in.  amiesite 
foundation.  It  took  two  laborers  4  hours  to  loosen  up 
2  sq.yd.  with  pick  and  shovel,  after  which  both  were 
ready  to  quit.    There  were  400  sq.yd.  to  remove. 

The  foreman  tried  40%  dynamite.  Experiments 
showed  that  i  of  a  stick  in  drilled  holes  at  intervals 
of  2  ft.  gave  the  best  results.  The  shots  were  mud- 
capped  to  prevent  material  from  flying.  The  entire  road 
was  then  easily  picked  by  two  men  in  three  days.  The 
total  cost  of  dynamiting,  including  labor  and  material, 
was   $37.50. 

For  50  ft.  of  its  length  the  drive  ran  close  beside 
the  residence  on  the  property,  but  there  was  no  damage 
from  flying  stone  or  dirt. 


Sluicing  Method  for  Moving  Earth  Applied 
to  Three  Small  Jobs 

By  William  G.  Fargo 

Fargo  Engineering  Co.,  Jackson,  Mich. 

WHILE  the  usual  conception  of  the  sluicing  method 
for  making  embankments  is  of  a  large  scale  oper- 
ation, where  the  water  supply  is  often  diverted  from  a 
mountain  stream  at  a  high  head,  the  method,  with  im- 
provised equipment,  is  often  economical  on  small  yard- 
ages. 

For  example,  the  hydraulic  method  was  quickly  adapt- 
ed in  an  emergency  case  under  the  direction  of  the 
writer's  firm,  using  equipment  at  hand,  in  a  southern 
Michigan  village  in  1914  for  replacing  and  compacting 
portions  of  the  head-race  dike  of  a  gristmill  which  had 
been  washed  out. 

The  head-race,  half  a  mile  long,  winds  along  a  low 
bluff  at  one  side  of  a  flat  valley.  A  freshet  had/ washed 
out  the  old  timber  dam  and  sections  of  the  dike  It  was 
desirable  to  close  thft  breaks  and  let  water  into  the 
race  as  quickly  as  possible.  The  best  embankment  ma- 
terial was  the  gravelly  sand  in  the  pit  along  the  top 
of  the  low  bluff. 

To  make  the  new  embankment  safe  it  was  necessary 
to  settle  the  fill  with  water.  A  pump  must  be  installed 
for  this  purpose  and  as  B.  C.  Drake,  the  superintendent 
in  charge,  was  familiar  with  sluicing  operations,  he  de- 
termined to  use  the  hydraulic  method  for  transporting 
and  depositing  the  material.  A  3-in.  rotary  fire  pump 
was  taken  from  the  mill.  Five  hundred  feet  of  old 
2^-in.  hose  and  nozzles  were  borrowed  from  the  village 
fire  department.  Two  sets  of  troughs  were  made  as 
shovm  in  the  sketch,  so  one  could  be  moved  forward 
without  stopping  the  work.  The  embankment  was  first 
brought  approximately  to  the  outline  A,  B,  C,  D,  and 
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water  let  into  the  canal  so  the  mill  could  be  started. 
The  spillway  in  the  meantime  was  inclosed  in  a  coffer- 
dam. The  use  of  troughs  for  transporting  filling  ma- 
terial across  the  race  made  it  unnecessary  to  provide  a 
bridge  for  teams  or  to  defer  the  turning  of  water  into 
the  canal.  The  amount  of  the  fill  handled  by  this  sim- 
ple hydraulic  equipment  was  only  670  yd.,  which  was 
placed  and  sloped  in  5i  days  of  10  hours  each.  The  cost 
ivas  as  follows : 

Troughs,  156  linear  feet  or  1,500  ft.b.m.  @  $20.00  M,  less 

salvage $30. 00 

I — 5-in.  pump  on  hand,  no  charge. 

500  ft.  of  2i-in.  hose,  on  hand,  no  charge. 

Traction  engine,  lOhp.,  with  man,  6  days  ^*  $5 30  00 

Labor,  5  men,  2  days  mstalling  and  dismantling  @  $2 $20.  00 

Labor,  5  men,  sluicing  5j  days 55.  00 

75.00 

Coal,  2,500  1b. 6  25 

Proportion  supervision 1 5 .  00 

Total $156.25 

156  25 

=  23.  3  cents  per  cu.yd. 

670 

If  the  work  had  involved  four  times  as  much  fill,  or 
2680  yd.,  adding  the  proportional  labor,  fuel  and  engine 
rental  charges,  the  cost  per  cu.yd.  would  be  16  cents. 


TROUGH    USED  FOR  QITICK   REPAIR  TO  CANAL.  BANK 

In  another  case  on  which  the  writer  was  consulted 
nozzles  and  troughs  were  used  for  stripping  the  over- 
burden from  a  limestone  quarry  along  the  Mississippi 
River-  This  quarry  reached  to  the  river  bank  and  ex- 
tended along  it  for  some  distance,  making  a  long  quarry 
face,  the  worked  out  portion  being  comparatively  nar- 
row and  not  much  below  the  normal  river  surface.  It 
therefore  was  possible  to  extend  the  sluicing  troughs 
across  the  quarry  to  the  river  bank. 
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SLUICEWAY  FROM  PIT  TO  COFFERDAM  SAVED  BLOCKING   HEAD   OF   CANAL  WITH   WAGON   BRIDGE 


The  plant  used  consisted  of  direct  acting  steam 
pumps  and  California  type  monitors.  This  work,  a 
nearly  continuous  operation  with  proper  equipment,  al- 
though not  on  a  large  scale,  was  done  at  a  cost  below 
6  cents  per  yd.,  including  all  overhead  and  depreciation. 
The  fact  that  the  material  handled,  which  was  a  clay 
loam,  did  not  have  to  be  placed  in  embankment,  reduced 
the  cost  of  handling  by  perhaps  30  per  cent.  These  fig- 
ures are  based  on  labor  at  20  cents  an  hour. 
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TROU&H   DETAILS 

BREAKS    WERE    ALL    BUILT    UP    TO    FLOW    LINE    BEFORE 
FINISHING    BANK 

An  example  of  the  sluicing  method  for  railroad  cuts 
and  fills  was  furnished  in  connection  with  an  electric 
railway  line  in  Wisconsin.  This  line,  near  Eau  Claire, 
came  up  out  of  a  wide  valley  and  entered  a  long  cut,  all 
on  a  6  per  cent,  grade.  This  being  an  ideal  sluicing 
grade,  the  writer's  firm  assisted  the  railway  manager 
in  improvising  equipment. 

The  pump  was  belt  driven  from  an  electric  motor  and 
second-hand  steel  troughs  were  bought.  The  hose  was 
4  in.,  and  nozzles  1]  in.  at  tip.  It  was  found  cheaper 
to  widen  the  cut  and  deposit  the  embankment  with 
rather  flat  slopes  than  to  confine  the  fill  to  the  usual 
one  on  one  and  a  half  slopes  with  batter  boards.  Rail- 
road or  highway  grades  of  5%  or  more,  where  such 
grades  are  continuous  and  suitable  soil  is  obtainable  in 
the  cuts  or  alongside,  are  frequently  adapted  to  sluic- 


ing, provided  water  and  cheap  power  are  available  and 
the  equipment  charge  can  be  kept  within  bounds. 

While  it  seldom  pays  to  set  up  large  capacity,  efficient 
improvised  sluicing  apparatus  for  placing  less  than  50,- 
000  yd.,  if  a  small  daily  output  will  suffice,  say  100  to 
500  yd.  may  frequently  prove  economical.  The  material 
most  easily  moved  and  placed  in  sand.  Clay  in  amounts 
from  5%  to  15%  mingled  with  the  sand,  either  in  dis- 
seminated form  or  in  scattered  masses  or  thin  seams, 
will  help  to  lubricate  the  troughs  and  will  not  give 
trouble  in  the  embankments  if  reasonable  precautions 
for  drainage  are  taken. 


Metal  Strips  on  Framing  Tables 
Clinch  Form  Nails 

By  Charles  A.  Roos 

of  Roos  Brothers,  Engineers  and  Concrete  Contractors. 
Cincinnati,  Ohio 

SMALL  iron  plates  laid  on  top  of  the  framing  table 
under  the  battens  are  used  on  work  of  the  writer's 
firm  in  making  up  form  panels  to  clinch  the  nails.  The 
top  of  such  a  framing  table,  with  the  plates  in  place  and 
a  panel  in  position  for  nailing,  is  shown  in  the  sketch. 
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Section   A-B,  Enlanged 
NAILS     DRIVEN     SLANTING    AGAINST    PLAT13S 

In  order  to  make  the  nails  clinch  m»ore  easily  they  are 
driven  into  the  lumber  at  a  slight  slant. 
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News  of  the  Week 


CURRENT     EVENTS     IN     THE    CIVIL     ENGINEERING    AND    CONTRACTING    FIELDS 


Illinois  Society  Unites  Sections 
With  General  Meetings 

Land  drainage,  street  paving  and  the 
good-roads  movement  were  the  princi- 
pal subjects  considered  at  the  annual 
meeting  of  the  Illinois  Society  of  Engi- 
neers, held  at  Quincy,  Jan.  24  and  25. 
In  expectation  of  an  attendance  insuf- 
ficient for  holding  separate  meetings 
of  the  different  sections,  the  plan  was 
adopted  of  assigning  certain  portions 
of  time  of  the  general  meeting  to  the 
sections,  whose  respective  chairmen 
presided  during  these  periods.  Brief 
but  brisk  discussion  on  a  variety  of 
subjects  was  a  marked  feature  of  the 
proceedings. 

The  legal  aspects  of  land  drainage 
were  the  subject  of  extended  discus- 
sion, following  the  presentation  of  a 
paper  on  the  merits  and  defects  of  the 
levee  act,  by  M.  S.  Gilbert,  attorney,  of 
Cairo. 

Records  of  reclamation  work,  to  be 
compiled  by  the  state  authorities,  were 
recommended  by  the  resolution. 

Various  aspects  of  street  paving 
were  discussed.  A  paper  on  vertical- 
fiber  brick  paving,  by  G.  N.  Reiter, 
started  considerable  discussion  as  to 
fillers  and  cushions  of  sand,  asphalt, 
pitch  and  cement  grout.  Mr.  Chatten, 
city  engineer  of  Quincy  for  many  years, 
preferred  pitch,  as  the  result  of  experi- 
ence with  all  of  the  fillers  mentioned. 
Bituminous  foundations  for  paving 
were  discussed  by  L.  Kirschbraun.  His 
idea  is  that  a  bituminous-concrete  base 
may  be  used  as  the  pavement  while 
traffic  is  light,  and  can  be  covered  with 
a  wearing  surface  when  the  traffic  has 
become  heavy  enough  to  require  this 
treatment.  Concrete  curbing  and  the  use 
of  the  roller  and  belt  for  finishing  con- 
crete paving  were  dealt  with  by  C.  M. 
Powell,  and  Chicago's  paving  work  of 
1917  was  reviewed  by  H.  J.  Fixmer. 
These  four  speakers  were  from  Chi- 
cago. Water  content  in  relation  to  the 
wearing  properties  of  concrete  paving 
was  discussed  by  Professor  Abrams,  of 
Lewis  Institute.  Tests  indicate  that 
deficiency  of  water  is  better  than 
excess. 

Good  roads  received  attention  mainly 
from  the  promotional  and  educational 
viewpoint,  in  connection  with  the  pi'O- 
posed  $60,000,000  Illinois  bond  issue 
which  is  to  be  voted  on  this  year.  A 
resolution  favoring  this  bond  issue  was 
adopted.  Many  highway  commission- 
ers and  others  had  been  invited  to 
attend  this  session,  at  which  brief  ad- 
dresses were  made  by  W.  G.  Edens,  of 
the  Illinois  Highway  Improvement  4.S- 
sociation,  and  S.  E.  Bradt,  superintend- 
ent of  highways.  Prooosed  plans  for 
work  in  1918  were  outlined  by  Clifford 
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Older,  state  highway  engineer.  Han- 
dling of  materials  on  road-construction 
work  was  dealt  with  by  W.  Ord,  of 
Cleveland,  who  favored  the  use  of  the 
industrial  railway.  This  view  was  en- 
dorsed by  B.  H.  Piepmeier,  of  the  State 
Highway  Department,  who  thought 
motor  trucks  likely  to  be  less  success- 
ful in  the  flat  country  and  muddy  soil 
of  Illinois. 

Changes  in  the  structural  engineers' 
licensing  law  were  suggested  by  Cephas 
Holmes,  of  Macomb,  and  to  carry  these 
suggestions  into  effect  the  society  will 
cooperate  with  the  Structural  Engi- 
neers' Society. 

To  insure  proper  operation  and 
maintenance  of  sewerage  and  sewage 
disposal  systems  in  the  smaller  cities 
and  towns  an  engineer  should  be  em- 
ployed to  make  periodical  inspections 
and  reports.  This  was  the  substance 
of  a  paper  by  W.  T.  Barnes.  The 
work  of  the  water  survey  division  of 
the  new  State  Department  of  Public 
Works  and  Buildings  was  outlined  by 
G.  C.  Habermeyer,  acting  director  of 
the  division. 

The  officers  for  1918  include  J.  G. 
Melluish,  of  Bloomington,  president, 
and  J.  W.  Dappert,  of  Taylorville,  vice 
president.  The  secretary  is  E.  E.  R. 
Tratman,  of  Wheaton.  The  next  meet- 
ing is  to  be  held  at  Bloomington.  The 
society's  "service  flag,"  displayed  at 
the  meeting,  indicated  17  members  now 
in  service  in  the  army  and  navy. 


National  Chamber  of  Commerce 

To  Ballot  on  Water-Power 

Development 

The  Committee  of  the  Chamber  of 
Commerce  of  the  United  States,  ap- 
pointed to  investigate  water-power  de- 
velopment, has  made  its  report,  and  a 
ballot  embodying  the  committee's  rec- 
ommendations was  mailed  Feb.  6  to 
half  a  million  American  business  men 
included  in  the  membership  of  the  985 
commercial  organizations  which  are 
members  of  the  national  chamber. 

Of  the  11  members  of  the  committee, 
three  are  well-known  engineers.  They 
are  the  chairman,  L.  S.  Gillette,  of  Min- 
neapolis; Dr.  Henry  S.  Drinker,  Presi- 
dent of  Lehigh  University,  and  Prof. 
George  F.  Swain,  of  Boston.  The  other 
members  of  the  committee  were  Horace 
C.  Henry,  of  Seattle,  railway  contrac- 
tor; H.  A.  Black,  of  Galveston,  mer- 
chant; Rome  G.  Brown,  of  Minneapolis, 
lavi^^er;  Frank  P.  Glass,  of  Birming- 
ham, editor;  E.  K.  Hall,  New  York 
City,  lawyer;  H.  L.  McCune,  lawyer, 
Kansas  City;  C.  G.  Weed,  banker,  Bos- 
ton, and  the  Hon.  S.  V.  Stewart,  gov- 
ernor of  Montana. 


Canadian  Government  To 
Build  Ships 

The  Hon.  C.  C.  Ballentyne,  Canadian 
Minister  of  Marine,  announced  on  Jan. 
3  that  the  Canadian  Government  had 
outlined  plans  for  utilizing  to  full  ca- 
pacity the  Canadian  shipyards  for  the 
production  of  modern  steel  cargo 
steamers,  of  the  most  approved  types, 
for  the  use  of  the  Government  and  for 
registry  in  Canada.  The  capacity  of 
these  yards  is  roughly  estimated  at 
from  275,000  to  300,000  tons.  At  some 
of  them,  vessels  are  now  being  con- 
structed for  foreign  account.  During 
the  war  and  for  some  time  afterward 
the  construction  of  steel  ships  for  for- 
eign registry  will  not  be  permitted. 
The  naval  construction  branch  of  the 
Department  of  Marine  has  under  con- 
sideration the  construction  of  three 
types  of  ships.  One  of  these  will  com- 
prise vessels  suited  for  service  on  the 
Great  Lakes.  Another  type  will  com- 
prise ships  of  from  5000  to  7000  tons, 
and  the  third,  vessels  having  a  dead- 
weight capacity  of  from  8000  to  10,000 
tons. 

One  of  the  chief  difficulties  arises 
from  the  fact  that  steel  plates  and 
shapes  are  not  made  in  any  quantity 
in  Canada.  The  Government  program 
embraces  the  establishment  at  Sydney, 
New  Glasgow  and  Sault  Ste.  Marie  of 
rolling  mills  in  connection  with  existing 
steel  plants,  for  the  turning  out  of 
steel  plates  and  shapes.  Charles  Du- 
guid.  Government  naval  architect,  is  to 
be  technical  officer  in  charge  of  the 
new  undertaking.  Mr.  Duguid  de- 
signed all  the  newer  Government 
steamers  and  has  had  many  years  of 
practical  experience  in  shipyards  on 
the  Clyde  and  elsewhere  in  Britain. 
The  total  expenditure  involved  in  the 
enterprise  is  estimated  at  between 
$50,000,000  and  $60,000,000. 


The  recommendations  of  this  com- 
mittee follow: 

(1)  That  Federal  legislation  encour- 
aging the  development  of  water  powers 
should  be  at  once  enacted. 

(2)  As  to  all  developments,  whether 
within  or  outside  the  public  domain, 
a  separate  act  of  Congress  should  not 
as  at  present  be  required  for  each  de- 
velopment, but  the  authority  to  issue 
permits  should  be  vested  in  some  de- 
partment or  commission  designated  for 
that  purpose  and  under  conditions  pro- 
tective of  the  interest  of  the  public  and 
of  the  investor. 

(3)  Permits  should  be  issued  for  a 
period  of  at  least  50  years,  unless  at 
the  option  of  the  applicant  a  shorter 

(Continued  on  p.  333) 
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Government  Housing  Plans 
Once  More  Changed 

Latest   Development    Centers    All    But 

Shipping     Board     Housing     Under 

Department   of    Labor    with 

New  Appropriation 

In  Engineering  Neivs-Record  of  Feb. 
7,  1918,  p.  276,  there  was  printed  a 
resume  of  the  Government  housing 
plan  up  to  the  first  w^eek  in  February. 
As  stated  there,  a  conference  had  just 
been  held  at  Washington,  which  was 
attended  by  representatives  of  the  Sec- 
retary of  War,  the  Secretary  of  Navy, 
and  the  Secretary  of  Labor,  as  well"  as 
the  chairman  of  the  congressional  com- 
mittees in  charge  of  the  appropriation 
bills  on  housing.  At  this  conference 
it  was  definitely  decided  not  to  central- 
ize the  housing  activities  of  the  Gov- 
ernment, but  to  allow  the  Army,  the 
Navy  and  the  Shipping  Board,  which 
are  the  three  branches  most  concerned 
with  the  housing  problem,  each  to  have 
its  own  organization  conferring  with 
the  Committee  on  Housing  of  the  Coun- 
cil of  National  Defense  and  possibly 
coordinated  by  a  governing  committee 
made  up  of  the  heads  of  each  of  the 
housing  branches. 

Centralization  of  Control 

Since  that  time  it  appears  that  the 
Department  of  Labor  has  convinced  the 
President  that  a  certain  degree  of  cen- 
tralization of  control  of  housing  is 
necessary.  Secretary  of  Labor  Wil- 
son has  announced  that  entire  power 
over  the  matter  of  housing  workers 
in  all  the  war  industries  has  been  del- 
egated to  the  Department  of  Labor. 
This,  it  is  understood  in  Washington, 
will  be  subject  to  the  restriction  that 
the  Shipping  Board  activities  are  out- 
side of  the  control  of  the  Department 
of  Labor.  The  Shipping  Board  has  a 
bill  before  Congress,  with  very  favor- 
able prospects  of  passing,  appropriat- 
ing $50,000,000  for  housing  in  the  ship- 
yard towns.  This  appropriation  will 
continue  to  be  administered  by  the 
Shipping  Board  under  the  direction  of 
J.  Rogers  Flajanery,  with  the  coopera- 
tion of  the  Housing  Committee  of  the 
Council  of  National  Defense.  Another 
bill  for  $50,000,000  has  been  introduced 
into  Congress  for  the  other  war  activi- 
ties; that  is,  mostly  in  the  towns  where 
munitions  manufacture  is  going  on. 
This  appropriation  will  probably  be 
under  the  final  supervision  of  the  De- 
partment of  Labor. 

Three  Housing  Organizations 

j         Organization    of   the    Department  of 
j     Labor's  control   has  not   yet   been   an- 
!     nounced.      It    is    understood,    however, 
'     that    the    War    Department    and    the 
;     Navy   Department   will    continue    each 
to  have  its  own   housing  organization 
engaged   in   the   work   of   design,   con- 
struction  and   supervision.     These   de- 
partments will  be  closely  affiliated  with 
the   Department   of   Labor's   organiza- 
'    tion,  however  that  may  be  developed. 


The  Broad  Point  of  View 

Momentous  Developments  in  the  War  and  the  Industrial  Situation 
as  Seen  from  Washington 

By  Wingrove  Bathon 

Washington  repiasentative  of  the  McGraw- 
Hill  Co.,   Inc. 


The  trained  observer  in  Washington 
today  sees  some  things  clearly,  and 
some  of  the  pictures  are  dark  ones. 
In  finance,  particularly,  that  is  so. 

A  few  days  ago  the  United  States 
Treasury  disbursed  $86,000,000  in  one 
day.  And  now  is  it  getting  to  be 
pretty  well  understood  that  before  the 
end  of  the  fiscal  year,  for  the  war  needs 
of  the  United  States  and  the  Allies, 
the  sum  of  $10,000,000,000  must  be 
raised!  Think  of  it!  The  mind  does 
not  grasp  that  sum. 

Where  is  this  $10,000,000,000  com- 
ing from?  No  one  in  Washington 
knows  now.  No  secret  is  betrayed 
when  it  is  stated  that  officials  of  the 
Government  are  frankly  worried,  and 
it  is  also  an  open  secret  that  the  banks 
of  the  United  States  are  still  clogged 
with  the  bonds  of  the  Second  Liberty 
Loan  which  the  people  have  not  bought. 

Place  of  the  War  Finance 
Corporation 

The  sum  of  $10,000,000,000  must  be 
raised  with  which  to  run  the  war,  but 
there  must  be  money  raised,  too,  with 
which  to  run  business,  so  that  the 
business  may  produce  in  taxes  the 
money  with  which  to  run  the  war.  In 
this  situation,  now  being  driven  home 
with  force  in  Washington,  it  is  pro- 
posed that  Congress  shall  create  what 
is  to  be  called  a  "War  Finance  Corpo- 
ration," with  a  cash  capital  of  $500,- 
000,000  and  with  authority  to  issue  and 
sell  $4,000,000,000  in  short  term  notes, 
for  the  purpose  of  financing  private 
war  industrial  operations.  These 
phrases  are  other  terms  for  the  crea- 
tion again  of  priorities — this  time  pri- 
orities in  money,  and  this  time  for 
private  industry,  not  for  the  Govern- 
ment. 

It  is  a  trifle  early  to  say  what  Con- 
gress will  do  in  regard  to  the  proposal. 
Be  that  as  it  may,  the  best  judgment 
obtainable  in  Washington,  where  so 
many  leaders  in  the  industrial  world 
are  now  living  for  the  period  of  the 
war,  is  that  some  form  of  "War  Fi- 
nance Corporation"  to  keep  private  in- 
dustry going  has  now  become  a  vital 
necessity.  The  wox'd  "industry"  is 
used  in  the  broad  sense  to  include 
commerce  and  transportation,  even 
electric  railway  transportation.  There 
must  be  devised  some  plan  by  which 
conductors  of  small  operations  not 
needed  for  the  prosecution  of  the  war 
can  be  prevented  from  taking  capital 
actually  needed  by  concerns  engaged  in 
industry  essential  to  the  war. 

England  Works  for  "After  the 
War" 

In  the  meanwhile,  those  who  are  pre- 
paring in  this  country  now  for  ad- 
ditional war  taxes  will  do  well  to  turn 


their  eyes  toward  England.  England 
has  already  begun  upon  after-the-war 
construction.  The  English  government 
is  developing  a  greac  plan  to  reclaim 
and  colonize  Mesopotamia,  where  25,- 
000,000  people  will  live  in  what  is  now 
a  desert.  Incidental  thereto,  it  is  re- 
ported, are  large  harbor  developments, 
railroad  construction  suitably  located, 
etc.,  and  from  this  will  start  the  re- 
habilitation of  the  valley  of  the  Tigris 
and  the  Euphrates  upon  such  a  stu- 
pendous scale  that  to  compare  what 
was  done  with  the  Nile  and  the  As- 
souan Dam  would  serve  to  show  the 
latter  as  a  small  affair. 

If  England  is  able  to  reach  out  and 
do  after-the-war  work  now,  why  should 
not  the  United  States  be  able  to  do  so? 
Does  not  this  story  of  England's  enter- 
prise carry  with  it  a  lesson  for  the 
American  business  man?  England's 
revenues,  according  to  the  latest  official 
figures  which  have  reached  Washing- 
ton, have  expanded  beyond  the  esti- 
mates. From  that  fact  we  must  take 
comfort,  for  if  they  continue  to  expand 
perhaps  England  will  not  need  to  raise 
as  much  money  in  the  United  States 
as  she  has  needed  in  previous  loans 
from  this  country. 

French  Contracts  Canceled 
Many  other  very  interesting  things 
are  coming  to  the  surface  in  Washing- 
ton. A  good  portion  of  the  money  that 
was  tied  up  in  Russian  contracts  is  of 
course  diverted;  and  recently  the 
French  government,  pointing  out  that 
nothing  is  to  be  gained  by  paying 
for  machinery  and  materials  in  this 
country  unless  ships  can  be  furnished 
to  bring  the  machinery  and  materials 
to  France,  had  its  representatives  here 
discuss  with  American  contractors  a 
basis  for  the  liquidation  of  contracts 
here,  and  millions  of  dollars  worth  of 
machinery  contracts  were  so  liquidated. 
As  to  Russia  in  particular,  business 
men  who  are  now  in  Washington  insist 
that  there  is  no  cause  for  alarm  con- 
cerning the  future.  One  of  these  busi- 
ness men  is  Col.  William  Boyce  Thomp- 
son, of  New  York,  who  has  just  re- 
turned from  a  six  months'  trip  to  Rus- 
sia. He  is  now  in  Washington  en- 
deavoring to  persuade  Seci'etary  Lans- 
ing of  the  State  Department,  members 
of  the  Senate  and  House,  Foreign  Af- 
fairs Committees,  and  other  officials  of 
the  government  who  are  concerned 
with  our  foreign  relations,  that  it 
would  be  the  part  of  wisdom  for  the 
United  States  to  recognize  the  Bol- 
sheviki  foi'thwith.  There  are  indica- 
tions in  Washington  that  soniething  of 
that  sort  may  be  done — if  not  a  recog- 
nition at  least  some  words  of  encour- 
agement may  be  sent.  Col.  Thompson, 
while  in  Russia,  sent  $1,500,000  out  of 
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his  own  pocket  to  the  Bolsheviki  so 
that  they  might  use  the  money  for 
propaganda  purposes  among  the  work- 
ingmen  in  Austro-Hungary  and  Ger- 
many. 
Growing  Power  of  the  Treasury 

World  markets  and  the  international 
aspects  of  industry,  however,  are  not 
completely  occupying  the  attention  of 
the  Washington  observer.  There  is 
much  gossip  going  around  in  regard  to 
the  growing  power  and  responsibili- 
ties of  Secretary  McAdoo  of  the  Treas- 
ury Department,  a  subject  that  seems 
to  be  a  fitting  part  of  this  letter,  in- 
asmuch as  most  of  it  has  been  devoted 
to  finance.  If  there  is  one  thing  that 
will  stand  in  the  way  of  the  easy  pas- 
sage by  Congress  of  the  "War  Finance 
Corporation"  bill,  it  is  the  fact  that 
Secretary  McAdoo  has  had  thrust  upon 
his  shoulders  almost  too  much  work, 
almost  too  much  responsibility.  A 
"fiend  for  work,"  to  use  the  language 
of  the  day,  he  has  seemed  not  to  be 
burdened  by  the  many  additional  duties 
he  has  inherited,  but  the  Washington 
observer  is  wondering  when  there  will 
come  an  end  to  the  making  of  demands 
upon  his  time. 

Highways  and  Power  Plants 

There  has  been  too  much  of  a  let-up 
in    too    many    fields    already.      In    the 
highway    field,    the     government    has 
taken  a  negative  attitude.     Apparently, 
from  the  way  things  look  now  in  Wash- 
ington, if  capital  is  to  be  granted  for 
the  maintenance  and  extension  of  the 
highways,    it    will    be    in    exceptional 
cases.       But    the    highways    must    be 
maintained    and    developed,    as    a   war 
measure.      With    the    failure   of   steam 
transportation,   motor   truck   lines   are 
coming  more   and   more   into   use.     In 
nearby  Maryland  alone  there  are  now 
50  motor  truck  lines  carrying  freight 
and  express  matter,  with   an  average 
for  the  express  lines  of  100  miles  per 
truck,   and   there    are    31    motor   truck 
lines   carrying   passengers,    all   operat- 
ing under  the  Maryland  Public  Service 
Commission.     It  will  be  absolutely  nec- 
essary to   sell  bonds  for  the  mainten- 
ance and  construction  of  highways.     A 
"War    Finance    Corporation,"   properly 
founded  and  administered,  could  see  to 
that.     There  must  be  money  for  more 
power  plants  because  of  the  coal  situ- 
ation.    It  is  not  at  all  certain  that  the 
power-from-coal  question  will  be  solved 
by  the  arrival  of  good  weather  and  the 
restoration   of    steam    traffic    facilities. 
The   nation   is   using   much   more    coal 
than  it  ever  used  before.     More  power 
plants  or  expansion  of  present  power 
plants  is   indicated.      England   is  talk- 
ing about  expanding  by  creating  five  or 
six  "super"  power  stations,  to  supply 
all  of  her  industrial  power  needs.     In 
any  case,  capital  must  be  obtained,  and 
the  best  thought  obtainable  in  Wash- 
ington is  that  a  properly  founded  and 
administered    "War    Finance    Corpora- 
tion" could  be  of  the  greatest  service  to 
industry  along  that  line. 


Road  Builders  Want  Federal 
Highway  Policy  Defined 

The  director  general  of  railroads  is 
to  get  from  the  American  Road  Build- 
ers' Association,  which  met  in  St. 
Louis,  Feb.  4  to  7,  a  strong  resolution 
calling  for  some  definite  expression  as 
to  the  Federal  policy  concerning  road 
maintenance  and  construction.  A  com- 
mittee headed  by  H.  E.  Breed,  presi- 
dent of  the  Association,  was  instructed 
bo  go  to  Washington.  Assurance  is 
desired  that  car  service  will  be  fur- 
nished for  hauling  materials  to  build 
roads  conforming  with  that  policy. 

A  new  standing  committee  on  uni- 
form traffic  regulations  was  named  fol- 
lowing a  discussion  precipitated  by  a 
paper  on  the  subject  by  W.  A.  McLean, 
deputy  minister  of  highways,  Ontario, 
Canada.  Restrictions  on  traffic  loads 
was  advocated  by  Mr.  McLean.  The 
engineer  must  know  standards  for 
which  he  is  designing.  Ontario  regu- 
lations are  650  lb.  per  inch  width  of 
tire.  A  paper  by  S.  M.  Williams,  of 
the  Garford  Motor  Truck  Co.  and 
president  of  the  newly-formed  Ameri- 
can Highway  Industries'  Association, 
analyzed  the  relation  of  the  highways 
to  other  forms  of  transportation.  Ray 
mond  Beck  of  the  Highway  Transport 
Committee  described  the  delivery  of 
convoys  of  motor  trucks  from  the  far 
tory  to  the  seaboard.  Efficiency  of  th 
motor  truck  in  terms  of  cost  per  ton 
mile  was  discussed  in  a  paper  by  R.  E 
Chamberlain,  manager  of  motor-trucl 
sales,  Packard  Motor  Car  Co. 

Brig.  Gen.  E.  Everett  Winslow,  Corps 
of  Engineers,  U.  S.  Army,  sent  a  long 
message  which  drew  the  fire  of  some 
of  the  members.  It  stated  that  in  gen- 
eral the  road  problem  was  largely  of 
local  benefit  and  the  cost  should  be 
borne  locally.  To  what  extent  it  is  a 
national  question  was  for  Congress  to 
decide.  In  the  discussion  it  was  pointed 
out  as  an  example  that  on  a  trunk  line 
road  in  New  Jersey,  three-quarters  of 
the  traffic  originated  outside  of  the 
state.  Contracts  more  equitable  for  the 
contractor  were  urged  in  a  paper  by 
James  C.  Travilla,  consulting  highway 
engineer,  Dunn  Wire-Cut  Lug  Brick  Co. 


Board  Appointed  to  Control  All 
Nonmilitary  Training  for  Army 

Civilian      Advisory      Committee      Will 

Furnish    Necessary    Contact    with 

All  Educational  Institutions 

and  Agencies 

A  board  to  take  over  the  control  and 
direction  of  all  nonmilitary  training 
for  war  department  needs  has  been  ap- 
pointed by  the  Secretary  of  War.  It 
is  composed  of  three  army  officers  ap- 
pointed by  the  secretary,  these  to  nom- 
inate five  civilians  to  complete  the  com- 
mittee. 

This  is  the  consummation  of  plans  on 
which  the  Committee  on  Relations  of 
the  Engineering  Schools  of  the  Council 
of  National  Defense,  and  other  official 
and  unofficial  bodies,  have  been  work- 
ing for  some  months-.  The  board's 
scope  will  extend  to  every  phase  of 
education — university,  secondary,  voca- 
tional and  that  carried  on  in  the  indus- 
tries. To  it  will  be  committed  such 
matters  as  the  disposition  of  engineer- 
ing students  subject  to  draft,  the  edu- 
cation of  wireless  engineers  and  the 
training  of  wireless  operators,  mech- 
anicians, machine  shop  and  shipyard 
workers — in  fact,  all  training  of  a  non- 
military  character  having  a  bearing  on 
war  work.  It  will  have  the  power  to 
detail  men  to  the  schools  on  pay,  to 
compensate  the  educational  institu- 
tions, to  lay  out  and  approve  courses 
of  study. 

It  thus  centers  in  one  agency  the 
educational  work  which  was  in  danger 
of  being  scattered.  The  Federal  Board 
for  Vocational  Education  had  made  a 
request  affecting  the  operation  of  engi- 
neering colleges — institutions  outside 
the  board's  delegated  scope — while  vari- 
ous agencies  were  seeking  considera- 
tion for  students  of  special  subjects. 

The  board  will  report  direct  to  the 
chief  of  staff  of  the  army.  The  person- 
nel of  the  board  has  not  yet  been  an- 
nounced. 


Engineers  in  Government  Service 
Asked  to  Enroll 

The  Engineering  Council,  through  its 
American  Engineering  Service  Commit- 
tee, has  assembled  in  its  offices  in 
the  Engineering  Societies  Building, 
New  York,  lists  and  much  information 
concerning  engineers.  To  maintain 
these  lists  in  the  most  useful  condition, 
the  committee  should  receive  promptly 
information  concerning  each  engineer 
who  has  gone  into  Government  service. 

Engineers  reading  this  are  urged  to 
send  at  once  their  names,  present  ad- 
dresses and  occupations  in  the  Govern- 
ment service,  with  brief  statements  as 
to  whether  or  not  they  are  available 
for  other  service,  to  American  Engi- 
neering Service  Committee,  Room  901, 
29  West  39th  St.,  New  York. 


Reassignments  Made  in  Navy 
Corps  of  Civil  Engineers 

Following  the  assignment  of  Civil 
Engineer  Parks  to  become  chief  of  the 
Bureau  of  Yards  and  Docks  of  the 
Navy,  other  officers  of  the  Corps  of 
Civil  Engineers  have  been  shifted. 
Civil  Engineer  George  A.  McKay, 
who  has  been  public  works  officer  at 
the  naval  training  station  at  Great 
Lakes,  111.,  has  been  ordered  to  duty 
at  the  naval  station  at  Pearl  Harbor, 
Hawaii,  succeeding  Rear  Admiral 
Parks.  Civil  Engineer  Walter  H.  Allen 
has  been  moved  from  the  navy  yard  at 
New  York  to  Great  Lakes,  and  Civil 
Engineer  Richard  C.  Hollyday  from 
Norfolk  to  New  York.  Rear  Admiral 
Frederick  R.  Harris,  civil  engineer,  U. 
S.  N.,  who  has  been  chief  of  the  Bureau 
for  the  past  two  years  and  who  was 
for  a  few  weeks  general  manager  of 
the  Emergency  Fleet  Corporation,  has 
been  ordered  to  the  Navy  Yard  at  Nor- 
folk,  as   public   works   officer  there. 
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Ballot  on  Water  Power  Develop- 
ment 

(Continued  from  p.  330) 
period  is  agreed  upon,  and   should  be 
irrevocable  except  for  cause. 

(4)  A  toll  should  be  imposed  by  the 
Government  only  on  pow^er  develop- 
ments on  the  public  domain  or  benefited 
by  head-water  improvements  main- 
tained by  the  Government.  Such  tolls 
should  be  based  upon  the  horsepoM^er 
actually  developed,  used  and  sold.  The 
tolls  should  be  reasonable,  and  propor- 
tionate to  the  benefits  actually  derived. 

(5)  If  public  lands  form  only  a  small 
and  incidental  part  of  the  entire  devel- 
opment, the  licensee  should  be  entitled 
to  acquire  the  right  tO'  use  such  lands, 
paying  the  Government  fair  and  just 
compensation  for  such  use. 

(6)  At  the  expiration  of  the  license 
period  the  Government  should  have  the 
rigiit  to  recapture  the  property  for  it- 
self or  for  a  nevi^  licensee  upon  the 
payment  of  fair  and  just  compensation 
for  the  property  and  for  all  dependent 
property,  if  taken;  and  if  the  depend- 
ent property  is  not  taken,  then  fair  and 
just  compensation  should  be  paid  for 
all  severance  damages.  Provision 
should  be  made  that,  all  things  being 
equal,  the  original  licensee  have  prior- 
ity over  any  new  licensee. 

(7)  At  the  expiration  of  the  license 
period,  the  Government  should  (a) 
agree  with  the  licensee  as  to  the  terms 
of  a  new  license;  (b)  recapture  for  it- 
self for  a  new  licensee;  (c)  continue 
the  license  under  the  original  terms. 

(8)  Rates  and  service  should  be  reg- 
ulated by  state  commissions  where  the 
service  is  intrastate  and  only  by  Fed- 
eral authority  where  the  service  is  in- 
terstate and  the  commissions  of  the 
states  which  are  directly  concerned  do 
not  agree  or  there  is  not  state  com- 
mission. 

The  exercise  of  any  Federal  juris- 
diction over  the  issuance  of  securities 
would  be  unnecessary  and  unwise. 

No  preference  should  be  allowed  as 
between  applicants,  whether  a  munici- 
pality or  otherwise,  which  amounts  to 
the  granting  at  the  expense  of  the  Gov- 
ernment of  a  subsidy  creating  unequal 
competition  in  the  same  market 


Navy  Builds  Huge  Warehouses 

Work  has  been  started  on  the  first 
unit  of  a  United  States  naval  supply 
base  to  be  built  inside  the  area  of  the 
Bush  Terminal  in  South  Brooklyn, 
New  York  City.  The  main  unit  con- 
sists of  two  U-shaped  reinforced-con- 
crete  buildings  eight  stories  high, 
700  X  200  ft.  in  area  with  a  45  x  550-f t. 
court.  Each  building  contains  about 
950,000  sq.ft.  of  floor  space.  In  the 
same  contract  will  be  3  one-story  mill 
construction  buildings  800x360,  300  x 
380  and  300  x  460  ft.,  respectively,  hav- 
ing a  total  floor  area  of  about  500,000 
sq.ft.  The  whole  contract,  which 
amounts  to  about  $5,500,000,  is  held  by 
the  Turner  Construction  Co.,  New  York 
City,  which  has  already  started  work. 


Troubles  of  a  Technical  War 
Correspondent 

R.  K.  Tomlin,  Jr.,  Representing  "Engi- 
neering News-Record"  in  France, 
Tells  His  Experienes 

In  December,  Engineering  Newn- 
Record  sent  its  managing  editor  to 
France  to  get  technical  articles  relat- 
ing to  the  w-^r.  His  first  contribution 
appeared  in  the  issue  of  Jan.  31.  The 
diffiulties  experienced  in  getting  the 
desired  d: Aa  contrast  so  with  conditions 
here  that  the  follov/ing  letter  from  Mr. 
Tomlin  (written  as  a  report  to  the  edi- 
tor) will  probably  interest  all  readers: 

"Things  are  looking  up  a  little  since 
I  wrote  you  last.  I  mailed  you  yester- 
day story  on  organization  of  American 
road-building,  which  was  approved  by 

the  military  censor  and  by  H with 

practically  no  changes.  I  felt  very 
happy  to  send  you  some  'copy'  at  last 
and  to  have  it  go  through  without  re- 
vision. Of  course,  you  will  realize  that 
we  can  treat  of  military  matters  only 
in  very  general  terms,  and  in  the  stuff 
I  send  you  I  realize  that  many  import- 
ant questions  which  an  engineer  might 
ask  must  go  unanswered.  Possibly  it 
might  be  well  to  mention  this  matter  in 
a  brief  editorial  note.  Otherwise  some 
reader  vdll  say,  for  instance,  why  didn't 
he  tell  us  how  many  men  will  be  re- 
quired on  maintenance  per  mile,  etc., 
or  what  is  the  length  of  front  and 
number  of  men  served  by  these  roads. 
Answers  to  such  questions,  of  course, 
are  absolutely  inadmissible. 

Trying  for  Articles 

"I  have  also  written  a  short  article 
on  bridge  design  after  seeing  your 
friend  M^ — .  This  will  be  sent  to  you 
as  soon  as  M O.K.'s  it.  The  pros- 
pects are  bright,  also,  for  a  story  on 
light  railways  (narrow  gage,  portable 
track),  if  the  promise  to  give  me  this 
stuff  materializes,  as  I  feel  it  will.  May 
also  get  something  on  water-supply — 
negotiations  now  pending,  also  possi- 
bly something  on  wharves  and  docks. 
However,  I  will  know  I  have  these 
tales  only  after  I  get  them  into  the 
mails.  You  don't  always  get  what  you 
think  you  have  cinched,  over  here. 

"It  is  well  for  you  to  know  that  all 
of  our  work  here  is  in  a  very  prelim- 
inary stage.  Some  of  the  tales  we 
heard  about  big  construction  under 
way  are  the  sheerest  tommyrot.  The 
real  big  stories  are  a  long  way  off. 
For  instance,  the  matter  of  huge  pro- 
grams of  building  in  devastated  areas 
is  ludicrous.  There  are  three  good  rea- 
sons: No  men,  no  money,  no  machin- 
ery or  materials.  Each  one  in  itself 
is  a  complete  answer.  Combine  the 
three  and  draw  your  own  conclusions. 

"Tell  B I  saw  his  friend  G . 

Asked  him  about  operating  economies 
on  subway  here  and  he  said:  'There 
are  none — when  they  want  to  econo- 
mize on  coal  they  cut  down  on  the  num- 
ber of  trains  or  stop  traffic  entirely. 
That's  all  there  is  to  it.'  Still,  I  will 
pursue  this  subject  further  when  I  get 
tim.e. 


"I  understand,  however,  chat  there  is 
.some  hydro-electric  development  in 
southern  France,  but  it  is  a  big  job 
to  get  out  of  the  city — military  permits, 
police  permits,  press  permits  and  a 
score  of  formalities  to  go  through.  I 
shall  stick  around  here  and  get  stuff 
while  the  getting  is  good  before  em- 
barking on  any  long  journeys  with  no 
definite  prospects  of  getting  anything 
on  the  other  end. 

No  S.MALL  Task! 

"Things  move  very  slowly  here.  In 
fact,  I  thought  I  was  making  little 
progress  until  I  talked  with  others, 
engineers  both  in  and  out  of  the  mili- 
tary service.  Now  I  feel  quite  satisfied 
with  myself  in  having  placed  a  story 
in  the  mails  12  days  after  arriving  in 
Paris.  And  let  me  outline  briefly  the 
steps  which  the  road  story  involved: 
(1)   Finding  out  who  was  in  charge  of 

the  work  and  where  I  could  reach  him 

no  small  task!  (2)  Going  to  see 
him.  (3)  Being  requested  by  him  to 
get  permission  to  prepare  story.  (4) 
Trying  to  find  some  one  who  would 
give  me  this  permission — this  took  two 
or  more  days!  (5)  Being  promised 
a  letter  authorizing  preparation  of  ar- 
ticles. (6)  Going  back  and  getting  this 
letter.  (7)  Proceeding  with  this  letter 
to  road  man's  headquarters,  a  long 
hike,  and  finding  him  out.  (8)  Going 
again— this  time  I  got  to  him.  (9)  In- 
terviewing him.  (10)  Writing  storv, 
long-hand.  (11)  Trip  to  stenographer 
to  have  it  copied — (censor  must  have 
carbon  for  his  files).  (12)  Back  to 
stenographer  to  get  typed  manuscript. 
(13)  With  typed  manuscript  to  road 
man  for  approval — not  in,  so  left  it  at 
his  office.  (14)  Back  to  him  again  and 
got  story  approved.  (15)  Took  ap- 
proved story  to  censor  and  left  it  there 
for  examination.  (16)  Back  to  censor 
to  get  story.  (17)  To  post  office  to 
learn  postal  charges.  (18)  And,  finally, 
deposited  e  velope  containing  manu- 
script in  mail  box — Thank  God!  It's 
sure  hard  on  shoe  leather!  (This  'op- 
eration No.  1,  No.  2,  etc.,'  will  inter- 
est V of  the  American  Machinist.) 

"Tell  Miss  P and  the  girls  that 

did  my  work  in  the  typewriting  depart- 
ment that  I  never  really  appreciated 
what  this  excellent  service  meant  until 
I  got  over  here  in  Paris  and  tackled 
a  so-called  'French-English'  stenog- 
rapher. Anybody  that  ever  kicks  about 
sei-vice  in  the  McGraw-Hill  outfit  ought 
to  be  sent  to  Paris  and  have  his  work 
handled  by  some  of  the  local  talent. 
This  would  be  a  permanent  cure.  Be- 
lieve me,  I  know  what  I'm  talking 
about.  The  same  stuff  goes  for  the 
telephone   service — which   will   interest 

Miss  N and  Miss  W . 

"Subway  here  stops  at  11:  3C  p.m., 
so  if  you  get  stranded  somewhere  be- 
yond this  hour  you  either  walk  home 
or  submit  to  highway  robbery  at  the 
hands  of  a  taxi-driver.  This  species 
is  more  rapacious  at  night  than  in 
the  daylight  and  Americans  are  choice 
prey  for  them. 

"We  had  warning  of  an  air  raid 
about  a  week  ago.     Fire  engines,  with 
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sirens  going  full  blast,  tore  through 
streets  sounding  the  alarm.  I  was 
eating  dinner  with  a  bunch  of  news- 
paper men  in  a  little  restaurant  near 
here  and  the  woman  who  runs  the  place 
rushed  out  and  pulled  down  iron  shut- 
ters over  windows  and  doors.  We  were 
all  expecting  something  interesting  to 
develop,  but  nothing  happened. 

"Was  talking  here  with  one  of  the 
boys  of  the  engineer  outfit  who  was  in 
the  Boche  raid  at  Cambrai.  This  has 
all  been  in  the  papers  here  so  I  see  no 
reason  for  not  mentioning  it.  He 
says  some  of  the  regiment,  without 
rifles,  disposed  of  several  Germans  with 
shovels  and  picks  which  they  were 
using  on  railway  repair  work.  These 
follows  are  seeing  real  action. 

"It  is  quite  uncertain  as  to  just  when 
I  will  be  able  to  get  out  to  the  front. 
It  is  a  difficult  job  getting  the  permis- 
sion and  finding  out  where  you  ought  to 
go  to  see  interesting  work.  Then,  too, 
the  matter  of  transportation  is  a 
huge  question  in  itself.  This  will 
take  time  and  I  know  you  will  be  pa- 
tient. If  you  could  only  be  here  with 
me  for  a  while,  you  would  see  more 
clearly  than  it  is  possible  to  see  from 
the  States  what  an  entirely  new  set 
of  conditions  we  are  facing.  American 
standards  simply  do  not   apply  here." 

To  Represent  Technical  Engineers 
Before  Wage  Commission 

Unorganized  employees  of  railways 
were  asked  to  present  their  troubles 
before  the  Railway  Wage  Commission, 
Feb.  11.  On  behalf  of  the  technical 
engineers  the  American  Association  of 
Engineers  has  prepared  a  resolution 
asking  for  recognition  for  the  expert 
services  rendered  and  commensurate 
compensation,  together  with  data  as  to 
salaries  now  paid  in  various  grades. 
This  action  was  not  taken  solely  in  the 
interest  of  members  of  the  association, 
but  is  designed  to  aid  engineers  in  gen- 
eral, whether  they  have  or  have  not 
affiliations  with  any  engineering  so- 
ciety. The  resolutions  emphasized  the 
point  that  by  reason  of  the  inadequate 
salaries  paid  maiiy  capable  engineers 
have  gone  into  other  pursuits  and  that 
today  the  railroads  are  experiencing  de- 
lay and  damage  for  want  of  skilled 
technical  men  to  carry  on  operation, 
maintenance,  construction  and  the  nec- 
essary planning  for  future  work. 

The  position  of  the  association  is  set 
forth  as  follows: 

"The  laborer  is  worthy  of  his  hire 
and  his  hire  should  be  a  just  reward 
for  his  work.  That  just  reward  the 
technical  man  has  never  had  and  we 
appeal  to  you  to  give  it  to  him.  He 
comes  to  you  with  no  threat;  he  wields 
no  'big  stick,'  but  he  believes  that  a 
tribunal  organized  to  dispense  justice 
will  dispense  it  because  it  is  just  and 
not  because  it  is  extorted." 

The  president  of  the  association,  Ed- 
mund T.  Perkins,  was  selected  to  pre- 
sent the  resolution  and  Isham  Ran- 
dolph, consull^ing  engineer,  was  dele- 
i^ated  to  submit  and  explain  the  data 
upon  which  it  was  based. 


Waterway  Navigation  To  Be 
Under  Government 

Indications  Are  That  Rivers  and  Canals 

Will  Soon  Be  Taken  Over  By  Director 

of  Railways 

Washington  Correspondence 

Government  control  of  inland  water- 
ways is  imminent.  A  clause  in  the 
pending  railway  bill  extends  govern- 
mental authority  over  all  such  water- 
ways, but  even  if  that  clause  is 
amended  or  omitted  in  the  act  as 
passed,  the  President  has  sufficient 
power  to  take  over  canal  and  river 
transportation.  Director  General  of 
Railways  McAdoo,  on  the  strength  of 
that  authority,  is  reported  to  have 
taken  the  first  steps  toward  the  control 
of  waterways,  by  the  tentative  selec- 
tion of  an  eminent  railway  man,  expert 
in  traffic  matters,  to  head  a  division  of 
waterway  transportation.  Associated 
with  him  there  will  be  a  high  officer  in 
the  Corps  of  Engineers,  who  will  fur- 
nish the  expert  knowledge  of  rivers  and 
canals,  and  probably  other  experts  on 
matters  of  trade  movements,  naviga- 
tion and  traffic  management. 

The  problem  today  is  a  large  one  and 
one  materially  changed  by  war  condi- 
tions. In  the  first  place,  all  possibility 
of  railway  opposition  is  removed  be- 
cause the  same  office  will  control  both 
rail  and  water  movements.  Routing  of 
freight  to  utilize  the  maximum  possi- 
bilities of  all  modes  of  transport  will 
therefore  be  possible  as  it  never  was 
before.  At  the  same  time,  the  necessi- 
ties of  freight  movement  are  very  dif- 
ferent from  what  they  were  before  the 
war.  Today  the  main  need  is  not  only 
to  get  war  goods  to  the  seaboard  for 
transoceanic  shipment  but  also,  so  to 
divert  freight  from  rail  to  water  as  to 
release  the  sorely  needed  equipment 
and  personnel  from  side  and  connecting 
railway  service  to  the  coast-bound  lines 
where  both  are  scarce.  Abundant  data 
as  to  the  possibilities  of  waterway 
transportation  are  on  record  in  both 
Government  and  private  files,  but  all  of 
this  data  is  subject  to  alteration  on  ac- 
count of  the'present  changed  conditions. 
For  that  reason,  it  is  understood  that 
Mr.  McAdoo  will  order  a  rapid  survey 
of  the  waterway  navigation  conditions 
and  possibilities,  on  the  oasis  of  which 
early  action  will  be  taken  as  to  the 
Government's  procedure  in  the  matter. 
For  the  time  being  the  New  York 
State  Barge  Canal  has  a  different 
status  from  the  other  waterways.  Sev- 
eral large  interests  are  now  awaiting 
the  Government's  action  before  deciding 
whether  to  enter  the  freight  carrying 
field  on  that  waterway.  Before  the 
Senate  Commerce  Committee,  G.  A. 
Tomlinson,  a  lake  shipper  and  business 
man  of  Duluth,  Minn.,  testified  that  he 
was  willing  to  start  immediately  on  the 
construction  of  a  fleet  of  100  barges  for 
the  Barge  Canal  and  would  guarantee 
that  they  would  be  provided  with  ca- 
pacity freight  in  both  directions.  He 
stated,  however,  that  he  could  not  go 


ahead  with  the  project  if  the  Govern- 
ment took  over  the  canal  and  com- 
mandeered his  equipment.  It  is  under- 
stood that  there  are  several  other  large 
interests  in  the  same  state  of  mind. 
On  this  account  there  is  a  disposition 
on  the  pai't  of  the  Government  authori- 
ties to  permit  the  private  interests  to 
go  ahead  on  the  New  York  canal  sys- 
tem, at  least  for  the  coming  summer. 
This  decision,  however,  will  probably 
await  the  rapid  survey. 


Bowles   Takes   Charge  of 
Shipyards 

Rear  Admiral  Francis  T.  Bowles, 
Managing  Director  of  the  Emergency 
Fleet  Corporation,  on  Feb.  5  assumed 
entire  charge  of  the  shipyard  the  Gov- 
ernment is  erecting  at  Hog  Island,  in 
the  Delaware  River  below  Philadelphia. 

Admiral  Bowles'  authority  also  ex- 
tends to  the  Merchants'  Shipbuilding 
Company  at  Bristol,  Penn.,  and  the 
Submarine  Boatyard  at  Newark,  N.  J. 
A  statement  issued  by  Admiral  Bowles 
asserted  that  nothing  would  be  per- 
mitted to  stand  in  the  way  of  getting 
the  yards  into  effective  operation  in  the 
shortest  possible  time. 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMERICAN  INSTITUTE  OF  MIN- 
ING ENGINEERS,  29  West  39th 
St.,  New  York;  Feb.  18-21,  New 
York. 

AMERICAN  RAILWAY  ENGINEER- 
ING SOCIETY,  910  Michigan  Ave., 
Chicag-o  ;  Mar.  20-22,  Chicago. 


The  Savannah,  Ga.,  Chapter  of  the 
American  Association  of  Engineers  was 

forma^y  instituted,  Jan.  26,  at  a  ban- 
quet held  at  the  Hotel  Savannah. 
"There  are  23  charter  members  of  the 
chapter.  A.  H.  Krom,  secretary  of  the 
American  Association  of  Engineers, 
presented  the  charter. to  T.  M.  Chap- 
man, president  of  the  chapter.  The 
other  officers  are:  S.  M.  Gibbs,  vice 
president;  W.  A.  Whitfield,  treasurer, 
and  0.  T.  Illerich,  secretary. 

At  the  meeting  of  The  New  York 
City  Chapter  of  the  American  Asso- 
ciation of  Engineers,  held  at  the  Hotel 
McAlpin  on  Feb.  13,  H.  H.  Bubar,  of 
the  National  Aniline  &  Chemical  Co.. 
spoke  on  "The  Engineer:  His  Present 
and  Future." 

The  third  and  last  meeting  for  the 
season  of  the  New  York  Section  of  the 
American  Water-Works  Association 
will  be  held  on  the  afternoon  of  Feb.  20 
at  the  Park  Avenue  Hotel.  A  governor 
will  be  elected  to  take  the  place  of  Allen 
Hazen,  whose  term  has  expired. 

At  a  meeting  of  The  Canadian  So- 
ciety of  Civil  Engineers,  Jan.  24,  per- 
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mission  was  granted  for  the  establish- 
ment of  a  Montreal  branch  of  the  so- 
ciety. 

The  Ohio  Engineering  Society  has 
elected  the  following  officers  for  1918: 
President,  T.  J.  Smull,  College  of  En- 
gineering, Ada;  vice  president,  Ett  S 
Smith,  city  surveyor,  Youngstown; 
secretary-treasurer,  John  Laylin,  Nor- 
walk. 

At  the  annual  meeting  of  The  Engi- 
neers' and  Architects'  Association  of 
Southern  California,  held  in  Los  Ange- 
les Jan.  24,  the  following  officers  were 
elected:  H.  Z.  Osborne,  Jr.,  president; 
J.  J.  Backus,  first  vice-president;  H.  L. 
Smith,  second  vice  president;  A.  B. 
Benton,  G.  E.  Bergstrom,  A.  H.  Koebig 
and  G.  P.  Robinson,  directors. 

The  regular  Wednesday  luncheon  of 
The  San  Francisco  Electrical  Develop- 
ment League  Jan.  30  was  "Civil  Engi- 
neers' Day."  H.  J.  Brunnier,  vice-presi- 
dent of  the  San  Francisco  Association 
of  Members  of  the  American  Society 
of  Civil  Engineers,  gave  an  introduc- 
tory talk  on  "Cooperation  Between 
Civil  Engineers  and  Electrical  Men." 
Prof.  Charles  D.  Marx,  of  Stanford 
University,  spoke  on  "The  Relation  of 
Technical  Training  to  Wartime  Activi- 
ties." Prof.  Charles  G.  Hyde,  Univer- 
sity of  California,  told  of  "The  Relation 
of  the  University,  as  an  Institution,  to 
Wartime  Activities."  Nathan  A.  Bow- 
ers, Pacific  Coast  editor,  McGraw-Hill 
Co.,  was  chairman  of  the  day. 

The  Engineers'  Club  of  Kansas  City, 
Mo.,  held  its  sixth  annual  banquet  at  the 
University  Club,  Jan.  29.  A  service  flag 
of  23  stars  was  unfurled  and  the  club 
by  unanimous  vote  instructed  the  secre- 
tary to  send  telegrams  of  greeting  to 
each  man  of  the  service  and  elected 
all  of  these  men  honorary  members  for 
the  period  of  the  war.  J.  E.  Freeman, 
of  the  technical  division  of  the  Port- 
land Cement  Association,  spoke  on 
concrete  ships.  His  address  was  illus- 
trated with  motion  pictures  and  lan- 
tern slides.  The  officers  elected  for 
1918  are:  President,  Alfred  Hurlburt; 
first  vice-president,  F.  B.  Scheetz; 
second  vice-president,  A.  C.  Everham; 
secretary,  Robert  S.  Beard;  Executive 
Committee:  H.  P.  Treadway,  Ralph  R. 
Benedict  and  William  Bugg. 


Personal  Notes 


William  C.  Hoad,  professor  of 
sanitary  engineering  at  the  University 
of  Michigan,  and  consulting  sanitary 
engineer,  Ann  Arbor,  Mich.,  has  been 
commissioned  as  major  in  the  Sanitary 
Corps  of  the  National  Army,  and  will 
be  detailed  for  important  work  in  camp 
sanitation  in  the  various  camps  and 
cantonments  throughout  the  country. 
His  headquarters  will  be  at  the  office 
of  Surgeon  General  Gorgas,  in  Wash- 
ington. For  the  period  of  five  years 
from  1907  to  1912  Major  Hoad  was 
chief  engineer  of  the  Kansas  State 
Board  of  Health,  and  was  in  charge  of 


the  engineering  administration  of  the 
state  water  and  sewage  law.  For  the 
past  six  years  he  has  been  professor 
of  sanitary  engineering  at  the  Uni- 
versity of  Michigan. 

Ralph  A.  Beebee,  construct- 
ing engineer  with  the  Federal  Tele- 
graph Co.,  has  accepted  the  newly 
created  position  of  technical  adviser  to 
the  mayor  of  Oakland,  Calif.  Mr.  Bee- 
bee  headed  the  list  of  engineers  best 
qualified  for  this  position,  which  was 
prepared  by  Prof.  C.  D.  Marx,  of  Stan- 
ford University,  at  the  request  of 
Mayor  Davie,  of  Oakland.  Mr.  Beebee 
was  graduated  from  Stanford  in  1907 
and  in  the  three  years  following  had 
general  experience  in  municipal  engi- 
neering, particularly  in  connection  with 
sewer  and  water  systems.  Since  1910 
he  has  been  with  the  Federal  Telegraph 
Co.  The  work  in  Oakland  for  the  pres- 
ent will  be  in  connection  with  a  study 
of  the  traction  company  and  power 
company  properties,  with  a  view  to 
municipal  ownership. 

James  B.  Girand  has  resigned 
as  city  engineer  of  Phoenix,  Ariz.,  to 
devote  all  his  time  to  a  big  hydro-elec- 
tric project  in  the  Grand  Canyon  of 
the  Colorado  River.  Eastern  capitalists 
are  said  to  be  interested  in  the  project, 
which  will  involve  an  ultimate  outlay 
of  $12,000,000.  A  description  of  the 
surveyors'  camp  on  this  project  was 
printed  in  Engineering  News  of  Aug. 
17,  1916,  p.  306. 

P .  D  .  Cox,  formerly  superintend- 
ent of  construction  for  the  Braden  Cop- 
per Co.,  has  gone  to  Santiago,  Chili,  as 
representative  of  the  Consolidated 
Rolling  Mills  and  Foundries  Co.,  New 
York. 

H.  W.  Skinner,  formerly  me- 
chanical engineer  for  Jarvis  Hunt, 
architect,  Chicago,  is  now  supervising 
engineer  in  charge  of  work  on  the  main 
plant  in  connection  with  increasing 
water  filtration  and  enlarging  the 
pumping  plant  at  the  U.  S.  Naval 
Training  Station,  Great  Lakes,  Illinois. 

H.  W.  Klaussmann  has  be- 
come city  engineer  of  Indianapolis  and 
president  of  the  Indianapolis  Sanitary 
Commission,  charged  with  providing 
improved  means  of  sewage  and  gar- 
bage disposal  for  the  city.  He  succeeds 
B.  J.  T.  Jeup. 

Thomas  A.  Stroup,  formerly 
with  the  Utah  Copper  Co.,  has  become 
engineer  of  design  and  construction  of 
the  Minerals  Products  Corporation, 
which  is  building  a  plant  for  producing 
potash  from  alunite  at  Marysvale, 
Utah. 

F.  W.  Cappelen,  city  engineer 
of  Minneapolis,  has  been  appointed  a 
member  of  the  Minnesota  State  Board 
of  Health,  which  now  consists  of  two 
engineers  and  seven  doctors.  The  other 
engineer  member  is  L.  P.  Wolff,  con- 
sulting engineer,   St.   Paul,  Minnesota. 

J.  H.  Pardee,  president  of  the 
J.  G.  White  Management  Corporation, 
New  York,  and  J.  P.  Ripley,  engineer, 
have   returned   to    New   York   from   a 


general  inspection  of  the  Manila  Elec- 
tric Railroad  and  Light  Co.,  and  other 
interests  in  the  Philippine  Islands 
operated  by  the  corporation. 

G.  G.  Wickline,  formerly  with 
the  City  of  Dallas,  Tex.,  has  been  ap- 
pointed bridge  engineer  for  the  Texas 
State  Highway  Commission. 

George  H.  Shaw,  for  the  past 
five  years  sanitary  engineer,  U.  S.  De- 
partment of  Agriculture,  has  been  ap- 
pointed sanitary  engineer  with  the 
U.  S.  Shipping  Board  and  Emergency 
Fleet  Corporation,  in  the  Department 
of  Health  and  Sanitation,  of  which 
Maj.  P.  S.  Doane  is  director.  For  six 
years  Mr.  Shaw  was  assistant  engineer, 
designing  division,  Board  of  Water 
Supply,  New  York  City. 

Sedley  H.  Phinney,  for- 
merly with  the  Illinois  State  Highway 
Department  and  for  the  past  two  years 
with  the  bridge  department  of  the  New 
York  Central  R.R.,  at  Cleveland,  has 
been  appointed  acting  secretary  of  the 
Bureau  of  Municipal  Research,  Phila- 
delphia. 

William  B.  Gray,  who  was 
general  superintendent  for  H.  S.  Ker- 
baugh.  Inc.,  for  12  years,  and  was 
recently  commissioned  a  major  in  the 
Engineer  Officers'  Reserve  Corps,  has 
been  made  constructing  quartermaster 
in  charge  of  constructing  the  large  ord- 
nance depot  near  Harrisburg,  Penn- 
sylvania. 


Obituary 


William  T.  Emmet,  a  mem- 
ber of  the  Public  Service  Commission 
for  the  Second  District,  New  York 
State,  since  March,  1914,  died  Feb.  3, 
at  his  home  in  New  York  City.  Mr. 
Emmet  was  a  lawyer  and  was  formerly 
state  superin  .^ndent  of  insurance. 

Charles  W.  Gay,  who  was  city 
engineer  of  Lynn,  Mass.,  from  1902  to 
1908,  died  in  Lynn,  Feb.  1,  at  the  age 
of  70.  Mr.  Gay  was  born  in  Norwood, 
Mass..  in  1848.  He  had  an  important 
part  in  the  laying  out  of  the  park  sys- 
tem of  Washingrton. 

T.  F.  Sinclair,  contractor,  of 
Vancouver,  B.  C,  died  there,  at  the 
age  of  68,  on  Jan.  31.  He  built  the 
new  Westminster  water-works  plant, 
constructed  a  section  of  the  Ca:^adian 
Pacific  Ry.  through  the  mountains,  and 
engaged  in  many  other  important 
works. 

John  A.  Zabriskie,  86  years 
old,  well  known  as  a  railroad  builder 
many  years  ago,  died  at  Yonkers,  N.  Y., 
Feb.  6.  Among  the  railroads  con- 
structed by  Mr.  Zabriskie  were  the 
New  Jersey  Southern,  the  New  York 
&  New  Jersey,  Erie  Short  Cut,  and 
divisions  of  the  Long  Island  and  West 
Shore  railroads. 

Joseph  Sharpe,  contractor, 
Paterson,  N.  J.,  died  Jan.  22,  in  his 
seventy-eighth  year. 


Industrial  News  and  Comment 


ABOUT     MANUFACTURERS     WHO     SERVE     ENGINEERS     AND     CONTRACTORS 


Enlisting  America's  Industries  in  War  Production 

Makers  of  Construction  Equipment  Are  Speeding  Work  on  Machinery 
for  the  Front  and  for  Use  Behind  the  Lines 


Concrete  mixers  building  big  gun 
emplacements,  steam  pumps  keeping 
the  dugouts  dry,  motor  trucks  by  the 
thousands,  all  with  familiar  American 
nameplates — these  are  the  surface  in- 
dications that  Industrial  America  is 
"enlisted"  in  the  war  just  as  truly  as 
any  "doughboy"  in  the  trenches. 

Not  only  are  the  builders  of  big 
guns,  the  arms  and  ammunition  mak- 
ers, enrolled  in  this  industrial  army, 
but  practically  every  maker  of  con- 
struction and  engineering  equipment  is 
"doing  his  bit,"  serving  either  the  Gov- 
ernment or  the  war  industries. 

Production  is  being  speeded  up  on 
this  work.  Output  that  was  deemed 
impossible  in  normal  times  is  being  at- 
tained. The  demand  for  increased  pro- 
duction is  met  in  the  face  of  a  labor 
shortage.  Locomotive  cranes  are  help- 
ing to  rush  yard  work  and  building 
erection. 

Makers  of  this  equipment  report 
heavy  sales.  The  scope  of  work  of 
other  equipment  has  been  widened. 
For  Instance,  revolving  steam  shovels, 
equipped  with  structural  steel  booms 
by  their  makers,  are  now  widely  used 
for  locomotive  crane  service. 

How  the  industries  are  responding 
to  this  call  for  war  service  and  war- 
time production  is  indicated  by  the  fol- 
lowing review: 

For  the  Agricultural  Army 

J.  I.  Case  T.  M.  Co.,  Racine,  Wis., 
manufacturer  of  tractors,  says: 

"We  are  not  engaged  in  the  manu- 
facture of  ammunition  or  other  special 
fighting  material  for  use  of  our  Gov- 
ernment in  carrying  on  the  present 
war.  We  are,  however,  busily  engaged 
in  turning  out  thousands  of  Case  farm 
tractors  and  other  power  farming  ma- 
chinery, so  necessary  at  this  time  for 
the  increased  production  of  foodstuffs. 
This  product  is  not  only  extensively 
sold  in  this  country,  but  foreign  coun- 
tries like  Italy,  Greece,  France  and 
Ireland  have  purchased  Case  power 
farming  machinery,  principally  the 
tractors,  threstiers,  plows,  etc.,  in  large 
numbers,  in  view  of  the  scarcity  of 
horse  and  man  labor. 

"It  might  also  be  interesting  for  you 
to  know  that  over  two  hundred  employ- 
ees of  this  comi>any  "have  left  our  em- 
ploy so  far  this  year  to  serve  \jncle 
Sam." 

Morris  Machine  Works,  Baldwins- 
ville,  N.  Y.,  builders  of  dredges,  cen- 
trifugal pumps  and  pumping  engines: 

"For  many  years  past  we  have  spe- 
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cialized  in  the  higher  grade  of  cen- 
trifugal pumps  and  we  have  been  suc- 
cessful in  equipping  many  battleships 
of  our  fleet. 

"Due  to  the  large  number  of  ships 
now  being  built,  we  are  particularly 
busy  in  our  centrifugal  circulating 
pump  department.  These  pumps  are 
used  for  furnishing  water  to  surface 
condensers.  This  department  now 
practically  dominates  our  works.  We 
are  building  hundreds  of  these  pumps 
for  the  various  shipbuilding  companies. 

A  Three  Months'  Job  in  Ten  Days 

"About  three  months  ago  we  re- 
ceived a  telegraphic  order  from  our 
Southeastern  office  at  Charlotte,  N.  C, 
covering  three  large  pumping  units  for 
the  Columbia,  S.  C,  cantonment. 
Under  ordinary  conditions,  we  would 
require  from  two  to  three  months  to 
get  out  these  pumps,  as  it  was  neces- 
sary to  make  up  new  patterns  and  sets 
of  drawings.  As  the  cantonment  was 
then  practically  finished,  we  were  re- 
quested to  see  if  it  was  not  possible  to 
ship  this  contract  in  not  to  exceed  three 
weeks. 

"This  entire  work  was  given  prefer- 
ence throughout  our  plant,  and  the 
complete  castings  were  in  the  machine 
shops  within  a  week.  The  three  pumps 
on  their  special  frames  for  electric  mo- 
tors were  expressed  in  ten  days  after 
receipt  of  the  order. 

"We  give  this  example  just  to  show 
what  actually  can  be  done  when  re- 
quired. Were  we  asked  to  complete 
such  a  contract  in  ordinary  times,  we 
would  have  said  that  it  was  impos- 
sible." 

Continue  Their  Regular  Work 

Allis-Chalmers  Manufacturing  Co., 
construction,  mining  and  industrial 
machinery: 

"The  Government  found  on  investi- 
gation that  our  standard  products  were 
in  such  general  demand  by  people  who 
had  Government  contracts,  and  so 
much  of  it  could  be  used  by  the  Govern- 
ment, that  they  have  determined  thus 
far  to  let  us  proceed  with  our  regular 
lines.  We  have  large  orders  in  our 
various  departments  and  are  increas- 
ing our  facilities." 

Westinghouse  Church  Kerr  &  Co., 
New  York,  engineers  and  con?tructors : 

"Prior  to  the  United  States  entering 
the  war,  W  C.  K.  had  been  prominently 
connected  with  important  work  for  the 
industries  of  the  country.  This  made 
it  possible  for  them  to  meet  the  war's 
demands  upon  them. 


"Among  other  things  we  had  built 
a  complete  arsenal  and  extended  an- 
other, a  small-arms  plant,  a  complete 
powder  plant,  two  shell-loading  plants, 
an  airplane  motor  plant,  a  nitrogen- 
fixation  plant,  a  sulphur  mining  plant. 

"And  we  had  been  working  continu- 
ously for  the  Winchester  Repeating 
Arms  Co.  for  five  years." 

Working  for  War  Industries 

Thomas  Elevator  Co.,  Chicago,  mak- 
ers of  steam  and  electric  hoists  for 
building  construction: 

"We  are  devoting  our  entire  efforts 
to  orders  which  are  either  directly  or 
indirectly  for  the  Government.  Our 
principal  product  at  the  present  time 
is  electric  derrick  hoists  for  the  ship 
yards,  several  of  which  are  in  the 
course  of  manufacture,  with  many 
more  on  order. 

"We  are  not  putting  forth  any  effort 
on  orders  where  the  hoists  are  to  be 
used  in  connection  with  nonessential 
industries  but  are  bending  every  effort 
in  our  power  to  speed  up  and  facilitate 
our  production  on  hoisting  equipment 
for  the  shipyards." 

Chris.  D.  Schramm  &  Sons,  Philadel- 
phia, makers  of  contractors'  power- 
driven  equipment: 

"Besides  our  direct  Government 
work  we  are  supplying  contractors 
working  on  Government  contracts  with 
Schramm  portable  air  compressors, 
hoists,  pumps  and  concrete  mixers. 
The  Pittsburgh-Des  Moines  Steel  Co. 
used  Schramm  portable  air  compressors 
when  they  erected  two  steel  tanks,  at 
Fort  Oglethorpe,  Ga.,  in  30  days,  which 
was  record  time." 

Construction   Tools   For   War 

McKiernan-Terry  Drill  Co.,  New 
/ork,  manufacturers  of  rock  drills,  air 
compressors,  pile  hammers,  etc.: 

"At  the  present  time  almost  all  the 
work  we  are  doing  is  directly  or  in- 
directly for  the  benefit  of  the  Govern- 
ment. Within  the  past  year  we  have 
doubled  the  capacity  of  our  works.  It 
is  not  unlikely  that  we  shall  make  fur- 
ther plant  extensions.  Just  now  at 
least  one-half  of  our  manufacturing 
capacity  is  for  Government  account 
and  in  a  line  entirely  new  to  us  since 
1914. 

"The  armies  abroad  are  using  rock 
drills;  they  also  use  pile  hammeis; 
both  of  these  are  part  of  our  regular 
line  of  manufacture.  Mining,  since 
1914,  has  been  carried  to  an  extent 
never  before  attained.  You  can't  mine 
without  rock  drifls.  In  new  construc- 
tion, the  direct  result  of  the  war,  rock 
drills  and  pile  hammers  have  Been  im- 
portant elements,  in  speedy  building. 
To  these  needs  we  have  been  a  con- 
tributor. 
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"Never  before  were  so  many  piles, 
steel,  wood  and  concrete,  driven  as 
now.  Shipyards  alone  have  absorbed  a 
mighty  forest  of  wood  piles.  Many  of 
these  are  driven  with  our  pile  ham- 
mers. 

"  'Over  there'  our  pile  hammers 
have  been  moved  up  close  to  the  front. 
The  armies  have  their  own  special  need 
for  them.  It  is  with  much  satisfaction 
that  we  may  say  that  the  requirements 
made  of  us  in  the  lines  mentioned  have 
been  met  promptly,  notwithstanding 
the  many  difficulties  incident  to  get- 
ting raw  material  in  sufficient  quan- 
tity." 


Slag  Manufacturers  Organize 

At  the  first  meeting  of  the  National 
Slag  Association,  held  recently  in  Chi- 
cago, the  plan  to  be  followed  by  the 
organization  was  outlined. 

It  is  intended  to  investigate  and  pub- 
lish the  technical  merits  of  blast-fur- 
nace slag  for  construction  work  in 
fields  where  its  use  has  already  been 
developed  or  may  be  extended.  The 
Association  will  cooperate  with  other 
commercial  associations,  technical  socie- 
ties and  laboratories.  The  following 
officers  were  elected:  President,  F.  E. 
Sarstadt,  of  the  Cleveland  Macadam 
Co.,  Cleveland,  Ohio;  vice-president,  C. 
E.  Ireland,  of  the  Birmingham  Slag 
Co.,  Birmingham,  Ala.;  Secretary,  H. 
J.  Love,  of  the  Standard  Slag  Co., 
Youngstown,  Ohio;  Treasurer,  W.  A. 
Brewer,  of  the  Duquesne  Slag  Products 
Co.,  Pittsburgh,  Penn. 

Temporary  offices  are  located  in 
Youngstown,  Ohio,  and  a  permanent 
office  of  the  Association  will  be  opened 
soon  in  Cleveland. 


Naming  the  Infant  Product 

"Yes,  we  shipped  the  six  'Hexon' 
saws  yesterday,"  said  the  sales  mana- 
ger into  the  'phone.  (The  equipment 
wasn't  saws,  neither  was  the  name 
"Hexon,"  but  both  will  serve  for  the 
purpose  of  this  little  narrative.) 

"But  you  don't  make  'Hexon'  saws," 
said  the  industrial  editor,  who  sat  be- 
side the  sales  manager's  desk. 

"I  know  it,"  replied  the  sales  man- 
ager, as  he  hung  up  the  receiver,  "and 
the  customer  knows  it — but  all  equip- 
ment of  the  same  general  type  as 
'Hexon'  saws  is  called  'Hexon'  by  the 
contractoi-s.  The  name  has  almost  ac- 
quired the  currency  of  the  word  'kodak.' 
It  has  become  descriptive  of  this  class 
of  equipment  and  has  nearly  lost  its 
identity  as  a  trademark  name." 

The  incident  suggests  that  trade 
names  of  new  types  of  equipment  gen- 
erally go  through  this  transition  with 
a  partial  loss  of  identity.  It  suggests, 
too,  the  desirability  of  tying  the  name 
of  the  maker  to  the  name  of  the  equip- 
ment for  the  pui-pose  of  preserving  the 
identity  of  the  manufacturer,  even  after 
the  trademark  name  of  the  specialty 
takes  its  place  in  industrial  nomencla- 
ture. 


Coal  and  Coke  Movement 
Starts  with  the  Thaw 

Motive  Power  Mobilized  in  the  East — 
New    Priority    Classifications    Ex- 
pedite Production 

Coming  of  the  long-sought-for  thaw 
gave  impetus  to  coal  and  coke  move- 
ments upon  which  the  iron  and  steel 
industries  were  waiting.  Motive  power 
was  transferred  to  the  Western  roads, 
and  new  locomotives,  which  were  on 
their  way  to  the  West,  were  comman- 
deered for  service  in  the  traffic  jam  in 
the  Pittsburgh  district. 

With  the  concentration  of  effort  on 
the  movement  of  coal  and  coke,  steel 
men  look  for  a  speedy  resumption  of 
blast  furnace  operation. 

Steam-coal  movements  increased  as 
soon  as  the  weather  relaxed  its  grip 
on  the  railroads.  The  carriers  took 
full  advantage  of  the  respite. 

Manufacturers  of  iron  and  steel 
products  expect  that  the  new  classifi- 
cations announced  by  the  War  Indus- 
tries Board  will  expedite  shipments. 
Each  order  for  equipment  or  material 
placed  for  war  supplies  will  carry  a 
classification  which  indicates  its  rela- 
tive importance  in  the  Government's 
war  program. 

All  work  is  divided  into  four  general 
classes:  Class  AA,  which  must  take 
precedence  in  all  plants  over  everything 
else,  will  comprise  only  emergency  war 
work  of  a  special  or  urgent  nature. 
Class  A  comprises  all  other  war  work, 
such  as  arms,  ammunition,  destroyers, 
submarines,  airplanes,  locomotives,  etc., 
and  the  materials  of  commodities  re- 
quired in  their  production.  The  third 
class,  designated  B,  will  include  work 
not  primarily  designed  for  the  prosecu- 
tion of  the  war,  but  being  of  public  in- 
terest and  essential  to  the  national  wel- 
fare. The  final  class,  C,  for  which  no 
certificates  will  be  issued,  will  comprise 
all  other  work. 

The  statement  issued  by  the  War  In- 
dustries Board  says: 

"The  classification  of  an  order  simply 
means  that  it  shall  be  given  such 
precedence  over  orders  of  a  lower  clas- 
sification as  may  be  necessary  (and  only 
such  as  may  be  necessary)  to  insure 
delivery  on  the  date  specified  in  the 
order." 


Industrial  News  Notes 

The  Concrete  Mining  and  Placing 
Co.,  manufacturer  of  pneumatic  mix- 
ers, has  moved  its  Chicago  office  from 
123  West  Madison  St.  to  the  First  Na- 
tional Bank  Building. 

The  H.  Kleinhans  Co.,  Union  Arcade 
Building,  Pittsburgh,  Penn.,  dealer  in 
heavy  contracting  and  railroad  equip- 
ment, has  opened  a  New  oYrk  office  at 
30  Church  St.,  New  York  ,to  handle 
Eastern  business. 

This  company  has  acquired  10  acres 
of  property  in  the  Pittsburgh  district 
at  Glenshaw,  Penn.,  and  is  erecting  an 
up-to-date  repair  shop,  the  main  build- 
ing being  125  x  90  feet. 


C.  E.  Forsythe,  30  Church  St.,  New 
York  City,  dealer  in  construction  equip- 
ment, recently  returned  from  a  "swing 
round  the  circle"  in  the  South.  He  vis- 
ited Austin,  San  Antonio,  Houston,  New 
Orleans  and  Atlanta,  selling  four  loco- 
motive cranes  during  the  journey. 
"Business  is  active  throughout  the 
South,"  says  Mr.  Forsythe,  "but  I  was 
particularly  impressed  by  the  amount 
of  construction  under  way  in  San  An- 
tonio. A  22-story  hotel  and  a  number 
of  office  buildings  are  being  erected." 

A  new  company,  the  Columbus  Con- 
veyor Co.,  has  been  organized  in  Co- 
lumbus, Ohio,  to  build  and  market 
wagon  loaders  and  unloaders  and  con- 
veying machineiy.  O.  A.  Wheaton  and 
C.  W.  Belt,  of  Columbus,  are  the  organ- 
izers. Mr.  Wheaton  was  previously 
sales  manager  of  the  Sunberry  Mfg.  Co. 

After  the  recent  death  of  C.  C.  Wil- 
liams, president  of  the  G.  A.  Williams 
Co.,  Erie,  Penn.,  manufacturers  of  ex- 
cavating equipment,  the  appointment 
of  Edwin  F.  Jones  as  manager  of  the 
company  was  announced.  Mr.  Jones 
has  been  in  charge  of  the  sales  work  of 
the  company  for  the  past  three  years. 

A  charter  of  incorporation  has  been 
granted  to  the  Erie  Pump  and  Engi- 
neering Co.,  of  Erie,  Penn.  The  com- 
pany will  manufacture  and  sell  centrif- 
ugal pumps  of  the  sand-gravel-dredg- 
ing type,  also  pumps  for  clear-water 
service,  conveying  and  elevating  ma- 
chinery for  coal,  sand  and  gravel. 

The  used  equipment  and  machinery 
business  formerly  conducted  by  How- 
ard B.  Payne,  under  the  name  of  the 
Front  Construction  Co.,  will  be  carried 
on  after  Feb.  1  by  Howard  B.  Payne 
individually,  at  1003  House  Building, 
Pittsburgh. 

C.  B.  Filbert,  representative  of  the 
United  States  Asphalt  Refining  Co. 
and  Bitoslag  Paving  Co.  in  Pennsyl- 
vania, has  been  commissioned  as  a  cap- 
tain in  the  Engineers'  Corps,  National 
Army,  and  will  be  attached  to  the  road 
building  branch  of  this  service. 

A  contract  for  the  erection  of  a  fil- 
tration plant  and  waterworks  system 
for  the  cantonment  at  San  Juan,  Porto 
Rico,  has  been  let  to  the  Roberts  Fil- 
ter Manufacturing  Co.,  of  Darby, 
Penn.  The  work  will  cost  nearly  $300,- 
000.  This  company  has  been  devoting 
all  of  its  effort  to  Government  work, 
having  recently  completed  filtration 
plants  at  Camp  Meade,  Newport  News, 
Hog  Island  and  the  Naval  Academy  at 
Annapolis. 


Daniel  T.  Pierce  Goes  To  France 

Daniel  T.  Pierce,  who  has  been  for 
several  years  executive  assistant  of  the 
General  Asphalt  Co.,  and  who  recently 
organized  the  information  department 
of  the  American  International  Ship- 
building Corporation,  will  sail  for 
France  next  week  on  a  special  mission 
for  the  Red  Cross. 
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Caterpillar  Tractors  Buck  Snow 

Dui'ing  the  recent  blizzard  the  street 
commissioners  of  Peoria,  111.,  put  two 
Holt  caterpillars,  each  dragging  a  road 
grader,  at  work  fighting  snow.  The 
central  part  of  the  city  was  quickly 
cleaned  up.  V-shaped  snow  plows,  10 
ft.  wide,  were  substituted  for  the  grad- 
ers after  trial. 


Coast  Lumbermen  Aid  War 

To  promote  greater  efficiency  in  the 
handling  of  Government  contracts,  the 
War  Service  Bureau  of  the  West  Coast 
Lumbermen's  Association  has  been  re- 
organized. The  name  of  the  bureau 
has  been  changed  to  the  West  Coast 
Emergency  Lumber  Bureau,  and 
branch  offices  will  be  established  in 
Seattle,  Wash.,  and  Portland,  Ore. 
Headquarters  of  the  bureau  will  be 
continued  in  Tacoma,  with  George  S. 
Long  in  charge. 


Water  Meter  "Audit"  Checks 
Waste 

What  is  believed  to  be  a  new  de- 
velopment in  the  water  conservation 
movement  has  been  inaugurated  by  the 
Water-Works  Equipment  Co.,  of  50 
Church  St.,  New  York.  The  method 
is  termed  a  "yearly  audit"  of  water 
meters.  It  involves  a  careful  check  on 
water  meters  in  all  the  large  industrial 
works  in  a  city.  The  Lanham  Man- 
graph  is  employed  in  connection  with 
Pitot  tube.  These  "audits"  have  been 
applied  recently  in  Perth  Amboy  and 
Rahway,  N.  J.,  with  good  results. 

The  "audit"  is  not  planned  to  replace 
the  more  complete  "water  waste  sur- 
vey," but  to  supplement  it.  Good  re- 
sults attained  by  a  water-v/aste  sur- 
vey are  often  subsequently  lost  by  fail- 
ure to  maintain  the  accuracy  of  large 
industrial  works  water  meters.  The 
"audit"  stops  loss  of  revenue  due  to 
meter  inaccuracy. 


American  Catalogs  Wanted  in 
Mexico 

A  large  library  of  foreign  catalogs 
will  be  established  in  the  commercial 
museum  recently  reorganized  in  the  old 
Museum  of  Technical  Industries  in  the 
City  of  Mexico.  Translations  will  be 
made  free  of  charge  for  visitors.  The 
Mexican  Department  of  Commerce  and 
Industry  has  charge  of  the  new  library. 


Appliances 
AND  Materials 


New   Flood-Lighting  Projector 

As  a  further  development  of  their 
line  of  "Golden  Glow"  and  "Crystal 
Mirror"  flood-lighting  projectors,  the 
Electric  Service  Supplies  Co.,  Philadel- 


TYPE  FL-1419  PROJECTOR  MAY  BE 
USED  WITH  TWO  DESIGNS  OF 
REFLECTORS 

phia,  has  placed  on  the  market  a  new 
flood-lighting  unit  to  be  known  as  type 
FL-1419. 

This  new  type  of  projector  is  partic- 
ularly designed  for  short-range  work, 
where  a  wide  beam  dispersion  is  de- 
sired. The  projectors  are  equipped 
with  14-in.  long  focus  type  parabolic 
"Golden  Glow"  or  "Crystal  Mirror"  re- 
flectors, which  project,  respectively, 
powerful,  dispersed  beams  of  rich 
golden  light  and  white  brilliant  light. 


A   Compact   Grinder   for 
Contractors 

For  squaring  the  shanks  of  drill  steel 
and  general  grinding  work,  the  Inger- 
soll-Rand  Co.  has  brought  out  the 
"Little  David"  pedestal  grinder.  It 
uses  an  8-in.  grinding  wheel  with  a  1- 
in.  face,  in  the  standard  size.  The 
grinder  operates  on  compressed  air  and 
occupies  a  floor  space  of  17  in.  x  20% 
inches. 

The  Walter  A.  Zelnicker  Supply  Co., 
of  St.  Louis,  has  just  established  per- 
manent offices  at  Minneapolis,  Minn., 
627  Plymouth  Bldg.,  to  serve  the  North 
Central  and  Canadian  trade. 


For  a  Long  Sight  on  a  Plumb-Bob 

A  metal  target  designed  to  permit 
long  sights  on  plumb-bob  string  is  be- 
ing distributed  among  engineers  by  the 
Armco  Iron  Culvert  and  Flume  Manu- 
facturers' Assn.,  Middletown,  Ohio. 
The  target  is  elliptical,  2-in.  x  4-in. 
size,  and  weighs  only  one  ounce.  It  is 
colored  red  and  white,  like  a  level 
target. 


Pipe  Vise  Is  Portable 

The  portable  pipe  vise  shown  in  the 
accompanying  view  can  be  secured 
readily  to  any  ronvenient  support.  It 
consists  of  two  main  parts  connected 
by  a  chain.  The  base  casting  has  feet 
recessed  in  V-shape,  so  that  it  can  be 
fitted  to  a  round,  square  or  flat  sup- 
port. Holes  in  lugs  on  these  feet  pro- 
vide for  bolting  the  part  in  place  if  it 
is  to  be  used  for  any  length  of  time. 
This  casting  is  placed  on  one  side  of  the 
support  and  on  the  opposite  side  is  an 
arch-shaped  clamp  having  an  eye-bolt 
through  which  passes  a  chain  attached 
to  the  base  casting. 

When  the  two  parts  are  in  place,  the 
chain  is  hitched  to  a  lug  on  the  cast- 


THIS    PIPE   VISE   CAN   BE   ATTACHED 
TO  ANY  CONVENIENT   SUPPORT 

ing,  and  is  then  drawn  tight  by  screw- 
ing up  the  nut  on  the  eye-bolt,  thus 
securing  the  vise  in  place.  A  set  of 
jaws  and  a  chain  provide  for  holding 
the  pipe  which  is  to  be  threaded  or  cut. 
With  this  chain  held  by  a  lug  it  is 
drawn  tight  upon  the  pipe  by  means  of 
a  cam  on  a  pivoted  lever.  The  view 
shows  the  vise  attached  to  a  round  tim- 
ber and  having  a  pipe  secured  on  the 
jaws.  This  appliance  is  made  by  the 
Gerolo  Mfg.  Co.,  Chicago. 


Trade  Publications 

The  Browning  Co.,  Cleveland,  Ohio, 
has  issued  a  new  catalog  describing 
different  types  of  buckets  made  by  this 
company.  Tables  of  dimensions  and 
weights  are  included. 

Havemeyer  bars  and  other  concrete 
reinforcing  products  are  illustrated 
and  described  in  a  new  catalog  issued 
by  the  Concrete  Steel  Co.,  42  Broad- 
way, New  York. 

Brownhoist  buckets  and  tubs  are  de- 
scribed in  Catalog  E,  just  issued  by 
the  Brown  Hoisting  Machinery  Co.. 
Cleveland,  Ohio.  This  contains  lint 
drawings,  tables  of  sizes  and  capacities 
and  illustrations  showing  application 
of  the  different  types  of  buckets. 

Zelnicker's  Bulletin  No.  230,  Holiday 
Edition,  is  being  sent  out  by  the  Walter 
A.  Zelnicker  Supply  Co.,  St.  Louis,  Mo. 
It  lists  second-hand  rails,  locomotives, 
cars,  cranes,  steam  shovels,  etc. 
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What  Is  Labor  Unrest? 


Old-fashioned  medicine  treated  the  symptoms  of 
a  disease.  Science  has  overthrown  this  futile 
method,  substituting  the  search  for  the  cause 
and  directing  its  attacks,  not  at  the  surface,  but 
down  deep  where  the  trouble  has  its  origin. 
Human  society  suffers  organic  disturbances  not 
unlike  those  of  the  human  body.  This  genera- 
tion lies  abed,  sick  from  the  lack  of  coordina^ 
tion  between  its  several  functions.  Old-fash- 
ioned doctors  say,  "Higher  ivages,"  "Open  shop," 
"Complete  unionization."  They  would  treat 
symptoms. 

A  series  of  editorials  which  will  appear  on  this 
page  from  week  to  week  will  point  out  the  seat 
of  the  modern  illness,  identify  the  causative 
agencies  and  indicate  the  remedy.  This,  the 
first  of  the  series,  deals  with  the  inherent  in- 
stability of  the  body  social. 


THE  human  mind  is  the  most  complex  piece  of 
mechanism  in  the  world.  It  is  the  master 
mechanism.  How  it  works  nobody  knows.  What  it  will 
do  individually  and  collectively  under  any  given  con- 
ditions, nobody  knows — not  even  its  owner. 

The  man  who  digs  your  ditches  has  depths  you  cannot 
plumb.  You  see  him  come  and  go  every  day  and  his 
coming  and  going  become  a  part  of  your  daily  habit  of 
thought,  like  the  coming  of  your  morning  newspaper. 
Some  day  he  doesn't  blend  with  the  scenery  as  you  are 
accustomed  to  viewing  it.  Unknown  to  you  there  has 
been  some  crisis  in  his  life;  his  mental  depths  are  iti 
turmoil;  age-old  questions  come  to  the  surface.  Placidity 
becomes  turbulence  and  you  are  annoyed — unless  you 
have  become  similarly  turbulent  yourself,  in  which 
event  you  are  not  annoyed.     You  understand. 

Your  ditch  digger  has  thousands  of  years  of  his 
ancestors'  life  and  thoughts  and  yearnings  slumbering 
m  his  soul  and  speaking  when  he  is  roused.  He  has 
not  always  been  a  ditch  digger.  Some  centuries  past 
in  Asia  Minor,  in  Greece,  in  Italy,  along  the  whole 
hne  of  civilization's  push  upward,  he  has  been  oppressor 
and  oppressed,  just  as  you  have  been — mostly  op- 
pressed, for  the  oppressed  have  always  been  in  the 
majority. 

One  life  begins  and  ends;  but  the  blood-flow  is  con- 
tinuous from  generation  to  generation.     The  thousands 


of  years  behind  us  speak  in  us  and  to  us  and  through 
us  every  day.  The  greatest  thinkers,  ancient  and 
modern,  affirm  this. 

There  has  been  more  stirring  of  the  human  depths 
since  August,  1914,  than  there  had  been  in  the  whole 
period  since  our  Civil  War.  All  of  our  accustomed 
grooves  have  been  upset.  In  our  social  bearings  we 
lack  a  sureness  of  direction.  The  guideposts  have 
become  weathervanes.  Our  placid  gray  matter  hats  been 
set  seething.  The  former  smooth  surface  of  our  minds 
which  reflected  the  current  weather,  the  passing  clouds 
and  the  orderly  seasons  is  turbulent;  the  sediment  of 
the  centuries  is  bubbling  to  the  surface  from  the  depths. 

We  get  into  channels.  Channels  are  comfortable. 
They  fix  direction.  Where  you  are  going  doesn't  worry 
you.  It  suffices  that  you  are  comfortably  on  your  way. 
Then  something  happens  and  destroys  the  channel.  You 
and  your  ditch  digger  face  each  other  with  the  eternal 
question  of  your  mutual  relationship  in  your  eyes. 
The  thousands  of  years  back  of  each  of  you  is  com- 
pacted in  the  look.  And  you  couldn't  phrase  the  question 
in  words  if  you  tried.  You  don't  try,  either  of  you. 
Instinctively  you  know  it,  but  to  save  your  souls  neither 
of  you  could  say  it. 

If  you  tried  to  say  it,  you  would  both  use  the  words 
you  used  in  the  channel — Wo.^es,  open  shop,  cost  of 
living.  Especially  the  ditch  digger  would.  He  couldn't 
phrase  the  concentrated  protest  of  ten  thousand  years 
in  a  moment  of  crisis  any  more  than  he  could  think 
it  logically  in  a  year  in  the  channel.  It  is  too  big.  too 
overwhelming,  too  much  a  rising  of  his  whole  being. 

So  when  you  ask  him  what  he  is  turbulent  about, 
don't  quibble  about  the  lack  of  a  clear-cuL  answer.  It 
can't  be  made;  you  couldn't  make  it  yourself.  But  if 
you  want  his  answer,  get  it  in  his  reactions.  Hear 
him  give  approval  to  war  against  the  Kaiser;  note  the 
set  of  his  features  when  the  war  profiteer  is  mentioned; 
watch  him  as  he  listens  'oy  the  hour  to  the  man  you 
\  ould  call  an  agitate;  catch  his  constant  sanction  to 
the  opportunities  open  alike  to  everybody  and  his 
equally  constant  suspicion  of  opportunities  not  possible 
for  his  children.  The  public  schools  are  never  afraid 
to  go  direct  to  the  people  for  money ;    the  universities  are. 

Business  based  on  the  idea  of  maximum  cash  returns 
to  the  owner,  at  any  cost  to  competitors,  to  labor,  to  the 
social  order,  to  the  Government,  was  bound  to  be  a 
boomerang. 

The  labor  unrest  is  the  instinctive  protest  of  ten 
thousand  years  against  all  this. 
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Stop  Burning  Coal 
to  Waste  Water 

THAT  using  high-priced  labor  and  coal  to  pump 
water  to  waste  is  criminal  should  be  apparent  even 
to  blind  city  officials  after  a  general  coal  famine  in 
zero  weather,  with  snow  and  ice  blockades.  Efficient 
measures  to  stop  this  joint  waste  of  water,  coal,  labor 
and  money,  with  its  constant  threat  to  property  and 
life  here  and  its  drag  on  the  war  abroad,  should  be 
adopted  by  all  sinjiing  cities  as  a  part  oi  the  municipal 
war  programs  urged  in  these  columns  Jan.  3  and  10. 

Canadian  Society 
Becomes  Institution 

THE  Canadian  Society  of  Civil  Engineers  changed 
more  than  its  name  at  the  annual  meeting  which 
was  reported  in  these  columns  Feb.  7.  It  is  now 
an  institution  for  the  advancement  of  all  engineers 
of  whatever  branch  of  the  profession.  In  this  respect  it 
has  taken  on  its  shoulders  for  Canada  the  work  for 
which  we  look  to  the  Engineering  Council  in  this 
country.  Canada  and  Canadian  engineers  are  sure  to 
be  the  better  for  the  adoption  of  this  broad  policy. 
With  the  far  smaller  population  of  the  Dominion,  it 
might  have  been  years  before  strong  mining,  mechanical 
and  other  engineering  societies  grew  up  and  combined, 
as  those  societies  have  in  this  country,  for  the  advance- 
ment of  the  profession  as  a  whole ;  and  in  the  meantime 
there  is  much  to  be  done.  The  new  policy  of  holding 
an  official  meeting  once  a  year  in  every  province  cannot 
but  promote  the  solidarity  of  the  society  and  the  in- 
terest and  active  participation  of  the  members  in  its 
affairs.  Could  not  our  own  civil  engineering  society 
adopt  some  similar  plan  with  great  gain  in  these  same 
respects  ? 

Probably  No 

Waterways  Commission 

THE  turn  of  events  has  made  it  practically  certain 
that  the  hastily  prepared  waterways  commission 
amendment  to  the  last  rivers  and  harbors  act  will  never 
be  made  effective.  That  amendment,  it  will  be  remem- 
bered, tacked  on  to  the  bill  appropriating  funds  for  river 
and  harbor  work  a  provision  authorizing  the  President 
to  appoint  a  commission  of  seven  men  with  the  widest 
and  vaguest  powers  of  investigation  of  the  uses  of 
waterways,  either  as  a  source  of  power  or  for  transporta- 
tion. A  sum  of  money  barely  sufficient  to  pay  office 
expenses  was  provided  in  addition  to  the  commissioners' 
salaries.  Those  interested  have  vainly  waited  for  the 
President  to  appoint  the  members  of  the  commission. 
His  postponement  of  such  appointments  has  been  due  to 
reasons  known  only  to  himself;  but  circumstances  have 
now  combined  to  suggest  an  indefinite  postponement. 
The  taking  over  of  the  railways  brings  in  its  train  the 
possibility,  in  fact  the  strong  probability,  of  the  taking 
over  of  the  waterways.  The  urgent  demands  for  more 
coalless  power  points  inevitably  to  a  water-power  act 
in  the  present  Congress.  With  these  two  Governmental 
relations  to  water  and  its  uses  already  in  being,  how 
confused  would  become  the  situation  were  the  President 
to  inject  another  separate  control  or  investigatory  power 
lodged  in  a  waterways  commission. 


Cooperation  in  Power  Development 

ENGINEERS  have  long  been  aware  of  the  great 
economies  which  can  be  effected  by  substituting 
cooperative  for  competitive  conditions  in  the  operation 
of  public  utilities.  The  realization  ot  these  economies 
has  met  with  obstruction  both  from  the  inside  on  the 
part  of  those  who  objected  to  agreement  with  old  rivals, 
and  from  the  out<?ide  on  the  part  of  the  public.  But 
under  war  conditions  the  pressure  of  urgent  necessity 
is  forcing  the  substitution  of  cooperation  for  com- 
petition on  a  scale  hitherto  deemed  impossible.  The 
same  public  authorities  which  have  opposed  combina- 
tions, in  deference  to  public  opinion  and  statute  enact- 
ments, are  now  taking  the  lead  in  bringing  them  about. 
A  remarkable  example  of  this  is  the  recent  combina- 
tion for  operating  purposes  of  the  four  great  electric 
power  companies  which  distribute  current  to  the  terri- 
tory around  San  Francisco.  Under  the  direction  and 
authority  of  the  Railroad  Commission  of  California, 
these  four  companies  have  placed  their  entire  plants 
under  the  authority  of  P.  M.  Downing,  chief  engineer 
of  the  Pacific  Gas  and  Electric  Co.,  as  general  manager. 
The  combined  systems  have  a  total  capacity  of  377,600 
kw.,  of  which  240,000  is  developed  from  water  power, 
and  they  serve  40,000  square  miles. 

Heretofore  the  physical  connection  of  large  generat- 
ing systems  owned  by  different  companies  has  been 
considered  chiefly  as  an  emergency  measure  by  which 
one  could  be  drawn  on  to  help  tide  another  over  its 
peak  load  in  case  of  emergency.  Where  constructed 
at  all,  such  interconnections  have  been  built  with  this 
alone  in  view  and  the  capacity  of  the  apparatus  in- 
stalled has  not  been  sufficient  to  permit  a  large  trans- 
fer of  load  from  one  system  to  another.  When  large 
systems  are  connected  with  a  view  to  maximum  economy 
in  operation,  appaV-atus  of  much  more  liberal  capacity 
is  required. 

Considerable  problems  of  an  engineering  and  finan- 
cial nature  must  be  worked  out  in  solving  the  question 
of  maximum  economy  combined  with  reliability  of 
service.  It  is  obvious  that  where  two  rival  systems  are 
serving  the  same  territory,  it  will  be  possible  with  a 
small  amount  of  interconnection  materially  to  cut  down 
the  capacity  of  the  standby  steam  stations  required  in 
connection  with  hydro-electric  plants,  while  to  transfer 
the  load  on  a  hydro-electric  plant  to  another  a  hun- 
dred miles  distant  would  require  a  large  investment. 

In  California  the  problem  is  this  year  complicated 
by  the  phenomenal  drought.  With  the  least  rainfall 
thus  far  this  season  for  69  years,  the  question  of 
reservoir  storage  becomes  of  prime  importance.  So 
far  as  possible  the  load  will  have  to  be  concentrated 
on  those  plants  which  have  the  largest  reservoir  supply 
and  those  where  climatic  conditions  afford  the  largest 
dry-season  flow. 

An  additional  factor  in  the  problem  is  the  imperative 
demand  for  additional  power.  It  is  estimated  that  the 
four  great  electric  power  companies  supplying  the 
region  around  San  Francisco  Bay  will  have  this  year  a 
peak-load  demand  50,000  kw.  in  excess  of  1917.  If  the 
four  systems  were  to  continue  to  operate  separately,  the 
bulk  of  this  demand  would  have  to  be  supplied  by  steam 
equipment,  and  this,  it  is  estimated,  would  mean  the 
consumption  of  about  a  million  barrels  of  fuel  oil. 
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It  is  most  urgent,  therefore,  that  the  additional 
power  required  for  the  shipyards  and  munition  plants 
in  the  San  Francisco  district  shall  be  obtained  from 
hydro-electric  development.  There  are  large  water 
powers  available  in  northern  California,  but  to  develop 
and  bring  them  to  market  means  the  investment  of  a 
large  amount  of  capital.  Probably  at  least  $5,000,000 
must  be  expended  on  power  plants  and  transmission 
lines  to  supply  this  year's  demand.  The  individual 
companies  are  unable  at  the  present  time  to  raise 
additional  capital  for  construction  work.  It  seems  in- 
evitable that  financial  cooperation,  as  well  as  operating 
cooperation,  will  have  to  be  effected  in  order  to  make 
the  financing  of  new  construction  possible.  Combination 
of  the  systems  for  physical  operation  also  makes  finan- 
cial combination  almost  imperative.  It  will  be  as 
necessary  to  pool  the  expenses  and  receipts,  regardless 
of  which  company's  plant  generates  and  distributes  the 
current,  as  it  is  in  the  operation  of  the  railways  where 
the  traffic  is  concentrated  under  the  Government's 
control. 


Judged  by  the  Results 

WAR  expenditures,  especially  for  construction  work, 
are  not  most  economical  when  the  work  is  se- 
cured at  the  lowest  prices,  because  of  the  extraordinary 
value  of  the  time  element.  In  spite  of  general  recog- 
nition of  this  fact,  the  Shipping  Board  itself  is  direct- 
ing much  penny-wise  criticism  at  some  of  the  foremost 
piledriving  contractors  in  the  world  because  some  of 
the  costs  on  its  shipways  have  run  high. 

If  it  were  shown  that  these  high  costs  were  the  re- 
ault  of  graft,  the  contractors  in  question  would  have  no 
defense.  This,  however,  is  not  even  alleged  in  the  case 
which  has  been  made  the  most  of  in  the  public  press— 
the  yard  at  Hog  Island. 

Here  a  contract  larger  than  any  of  its  sort  that  has 
ever  been  attempted  was  plunged  into  last  October  with 
feverish  haste  to  make  up  for  the  golden  summer  lost 
in  squabbling  over  exactly  what  should  be  built.  The 
advance  planning  of  the  general  contract  may  not  have 
been  as  perfect  as  is  usual — in  fact,  could  not  have  been, 
because  the  urgency  demanded  that  no  time  be  spent 
which  could  be  saved  by  spending  money.  Saving  a 
few  millions  in  the  face  of  the  present  shipping  crisis, 
when  that  saving  meant  the  loss  of  precious  time,  would 
not  have  been  parsimonious,  but  criminal. 

But  the  Shipping  Board  has  not  produced  the  ships 
which  were  hoped  for.  Even  the  report  of  Lloyds,  said 
to  be  unduly  optimistic,  esimates  that  we  will  put  in 
the  water  during  1918  less  than  half  the  tonnage  the 
country  has  been  lead  to  expect — a  tonnage  which,  it 
seems,  might  have  been  realized  with  better  manage- 
ment. Perhaps  some  showing  of  zeal,  some  appearance 
of  efficiency  was  necessary  to  offset  the  damning  effect 
of  this  bald  fact. 

But  these» scandalous  contractors — are  theij  producing 
anything?  After  some  weeks  and  months  of  strug- 
gling with  a.  tremendous  task  on  an  unbroken  waste  of 
river  bank  in  the  dead  of  the  severest  winter  the  Atlan- 
tic coast  has  Icnown  for  two  decades,  these  same  con- 
tractors are  producing  shipways  on  which  keels  can 
be  laid — and  producing  them  more  quickly  than  their 


brothers  who  are  not  engaged  at  Government  .shipyards 
conceived  to  be  possible.  Although  materials  furnished 
through  Washington  failed  to  arrive,  although  rail 
facilities  proved  too  slender  and  overeager  foremen 
were  reduced  to  driving  cars  of  misdelivered  cedar  tele- 
phone poles,  those  ways  have  been  built.  Yet  were 
the  contractors  and  their  methods  found  fault  with, 
and  though  they  were  actually  delivering  the  work,  the 
contracts  were  cut  down  and  reorganized. 

A  representative  of  the  Shipping  Board  was  sent  to 
teach  these  wasteful  contractors  proper  economy  with 
Government  funds.  To  his  prai.se  be  it  said,  the  orig- 
inal construction  program  was  almost  immediately  re- 
stored, since  it  seemed  in  a  fair  way  to  be  completed 
successfully.  Those  in  high  authority  said  to  the  press, 
"Lo,  our  representative  hath  wrought  a  miracle!"  and  to 
the  contractors,  "Work  your  heads  off  and  make  up  for 
the  time  you  have  lost."  Since  then,  it  is  rumored, 
this  genial  management  has  found  it  necessar>-  to  re- 
duce the  speed  of  the  entire  work  because  it  was  unable 
to  supply  piles  at  a  normal  rate. 

Bricks  without  straw — by  the  contractors.  Engi- 
neers and  the  public  will  judge  both  them  and  the  Ship- 
ping Board  by  the  results  they  produce. 


Railroad  Lobbies  Still  Needed 

OWNERS  of  both  large  and  small  railroads  have 
occasion  for  misgivings  as  to  the  ultimate  fate  of 
their  properties.  The  attitude  of  Mr.  McAdoo,  Director 
General,  in  dismissing  this  question  with  the  assertion 
that  the  taking  over  of  the  railroads  by  the  Govern- 
ment was  purely  a  war  measure,  does  not  satisfy.  There 
is  too  little  certainty  as  to  what  the  public  will  demand. 
Because  the  public  may  insist  on  permanent  government 
operation,  the  small-road  owners  are  fearful,  as  pointed 
out  in  these  columns  Jan.  31,  p.  197,  of  being  left 
out  of  the  reckoning.  The  owners  of  the  large  roads 
are  also  anxious,  naturally,  as  to  how  they  will  be  com- 
pensated if  they  have  to  sell  out  to  the  government. 
But  because  the  properties  ma,-  be  turned  back  to  them 
they  have  decided  misgivings  regarding  the  Director 
General's  order  of  Jan.  28  forbidding  the  employment 
of  agents  to  affect  legislation. 

There  is  no  indication  that  the  numerous  state  legis- 
latures have  In  any  way  lessened  their  efforts  because 
of  the  Government's  assumption  of  the  operation  of 
the  railroads;  and  whatever  undue  influence  railroad 
lobbyists  may  have  exerted  in  the  past,  to  forbid  the 
companies  any  sort  of  opportunity  to  be  heard  is  to 
open  the  way  to  every  kind  of  ill-advised  legishtion — 
fostered  n'>t  so  much,  pernaps,  by  wilful  antagonism  as 
Hy  ignorance  of  railroa  needs  and  limitations.  So  long 
as  the  Government  operates  the  railroads  it  must,  of 
course,  bear  any  extra  burden  imposed  by  these  laws, 
but  there  is  reason  for  grave  apprehension  if  when 
private  operation  is  restored  the  managers  must  face  a 
fresh  lot  of  restrictive  and  conflicting  state  laws. 

The  Administration  needs  to  do  more  than  run  the 
railroads  during  the  war;  it  needs  to  look  out  for  the 
future,  so  that  whatever  the  final  decision  as  to  railroad 
control,  the  railroads  can  effectively  play  the  important 
role  that  will  be  theirs  in  the  years  of  reconstruction 
and  readjustment  after  the  war. 
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Concrete-Arch  Railway  Bridge  Costs  Less  Than  Steel 

Double-Track  Concrete  Structure  Replaces  Old  Iron  Viaduct     Spandrel  Arches 
Support  Deck —Expansion  Joints  Have  Rails  for  Sliding  Surfaces 


REPLACEMENT  of  an  old  wrought-iron  single-track 
viaduct  with  a  concrete-arch  double-track  structure 
carrying  the  Chicago  &  Eastern  Illinois  R.R.  over  the 
Okaw  River  near  Sullivan,  111.,  has  been  made  necessaiy 
by  the  great  increase  in  traffic  and  by  the  fact  that  the 
old  structure  is  not  adapted  for  the  heavy  class  of  loco- 
motives now  employed.  Under  present  conditions  it 
was  found  that  the  cost  of  the  concrete  bridge  would  be 
less  than  for  a  new  steel  one.  The  iron  viaduct  is 
1400  ft.  long  between  abutments,  with  rail  level  73  ft. 
above  low  water.  The  new  concrete  bridge  is  526  ft. 
long,  with  its  rails  77  ft.  above  low  water,  and  has 
1600  ft.  of  approach  fills.  A  special  point  besides  the 
choice  of  concrete  on  account  of  low  first  cost  and  main- 
tenance charges  is  the  selection  of  the  spandrel-arch 
type  of  bridge  on  account  of  the  height  from  the  arch 
spans  to  the  deck  level.  A  feature  of  the  construction 
plant  is  the  use  of  the  spouting  system  to  deliver  con- 
crete over  the  entire  length  of  the  bridge,  with  the  main 
line  of  spouting  suspended  from  a  cable  crossing  the 
site  diagonally. 

The  old  structure  was  built  in  1892,  at  the  time  of  the 
construction  of  this  part  of  the  road,  and  is  of  interest 
now  from  the  use  of  wrought  iron  instead  of  steel. 
Plate-girder  spans  of  60  ft.  alternate  with  30-ft.  spans 
on  the  towers,  and  a  deck-truss  span  of  100  ft.  crosses 
the  river.  The  metal  is  mainly  in  good  condition.  A 
few  of  the  concrete  pedestals  have  had  to  be  bound  with 
iron  at  the  top  on  account  of  cracks.  One  of  the  con- 
crete piers  of  the  river  span  is  cracked  also,  and  this 
has  been  reinforced  by  strapping  it  with  iron  bands. 
Trains  are  required  to  reduce  speed  to  10  rn.p.h.  in  pass- 
ing over  the  viaduct. 

Concrete  was  adopted  for  the  new  structure  partly 
on  account  of  the  high  cost  and  limited  supply  of  steel, 
but  largely  on  account  of  practically  eliminating  future 
maintenance  cost.  With  the  prices  prevailing  at  the 
time  of  construction,  the  cost  of  the  concrete  structure 
and  approach  fills  will  be  considerably  less  ihan  that 
for  a  new  double-track  steel  viaduct.    The  work  includes 


17,000  cu.yd.  of  concrete  and  400,000  cu.yd.  of  fill.  The 
cost  is  estimated  at  $190,000  and  $85,000  respectively, 
or  a  total  of  $275,000.  Work  was  begun  early  in  1917, 
and  it  is  expected  to  have  it  completed  early  in  1918. 

Location  of  the  new  work  alongside  the  old  viaduct 
allows  the  construction  to  be  carried  on  without  inter- 
fering with  the  heavy  traffic  on  the  present  stretch  of 
single-track  line.  This  arrangement  also  slightly  im- 
proves the  alignment  and  grade,  the  new  rail  level  being 
about  4  ft.  higher  than  on  the  old  location.  The  dis- 
tance between  center  lines  of  the  two  structures  is  100  ft. 

The  concrete  bridge  consists  of  three  100-ft.  and  two 
50-ft.  arch  spans,  the  rise  of  arch  being  40  ft.  and  25 
ft.  respectively.  The  main  arches  carry  cross  walls  with 
spandrel  arches  supporting  the  deck  slab.  In  order  to  re- 
duce the  amount  of  concrete,  the  ends  of  the  approach 
fills  extend  across  the'50-ft.  end  spans.  The  abutments 
therefore  require  only  short  side  walls,  these  being  can- 
tilevered  8  ft.  from  the  body  of  the  abutment  and  cov- 
ered by  the  top  of  the  fill.  Heavy  steel  reinforcement 
is  used  in  the  arches  and  in  the  sides  of  the  piers  and 
abutments.  The  thickness  of  concrete  at  the  crown  of 
the  arches  is  4  ft.,  being  the  same  in  all  spans  to  give 
a  good  appearance.  The  design  and  details  are  shown 
in  the  accompanying  views  and  drawings. 

The  foundations  are  in  a  bed  of  solid  blue  shale,  which 
borings  have  shown  to  be  at  least  40  ft.  deep.  Over  this 
is  about  15  ft.  of  earth  and  gravel.  The  shale  is  ex- 
cavated to  a  depth  of  from  82  to  7  ft.  for  the  piers.  The 
load  is  about  10  tons  per  sq.ft.  of  base.  Loading  tests 
have  been  made  up  to  22  tons  per  sq.ft.  without  causing 
appreciable  settlement  or  compression  of  the  shale.  Cof- 
ferdams for  the  two  river  piers  were  made  of  timber 
sheeting  driven  through  the  water-bearing  gravel  into 
the  shale.  The  excavation  was  done  by  hand,  the  ma- 
terial being  removed  in  dump  buckets  handled  by  a  stiff- 
leg  derrick. 

Limestone  was  selected  for  the  concrete  aggregate,  as 
the  quarry  is  on  the  railway  company's  line,  and  the  haul 
is  in  the  direi;tion  of  empty-car  movement,  thus  requir- 
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ing  a  minimum  of  car  service.  These  empty  cars  are 
largely  gondolas  used  in  coal  traffic  and  are  therefore 
suitable  for  handling  stone.  About  11  cars  of  stone 
and  sand  are  delivered  daily  and  the  facilities  provided 
are  sufficient  for  unloading  15  cars  daily. 

Concrete  is  made  1:3:6  for  the  piers  and  the  founda- 
tions; 1:2:4  for  the  main  arches,  and  1:22:5  for  the 
spandrel  arches,  deck  and  parapets.  The  size  of  stone  is 
ll-in.  to  2-in.  The  only  provision  for  surface  finish  is 
care  in  placing  the  concrete  against  the  forms.  As 
the  bridge  is  in  the  open  country  no  expense  for  special 
surface  treatment  is  warranted.  The  broad  surfaces  of 
the  piers  are  relieved  by  large  panels,  and  there  are 
moldings  on  the  parapet  walls  and  the  faces  of  the 
arches. 

Concreting  of  the  arches  is  done  in  sections  about 
10  ft.  long  over  the  full  width  of  the  arch,  the  sections 
being  connected  by  horizontal  mortise  joints  in  the  radial 
faces.  It  was  intended  at  first  to  employ  a  greater  num- 
ber of  sections,  but  the  substantial  falsework  construc- 
tion and  the  capacity  of  the  concreting  plant  allowed 
the  larger  and  heavier  sections  to  be  laid.  The  top  of 
the  18-in.  deck  slab  slopes  i  in.  per  ft.  toward  the  center 
line.  This  forms  a  central  drain,  in  which  are  4-in. 
drain  holes  in  the  cross  walls,  ending  in  the  rectangular 
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opening  at  the  base  of  each  wall.     At  the  haunches  are 
6-in.  drains  from  the  hollow  portions  of  the  piers. 

Parapet  walls  5^  ft.  high  above  the  deck  give  the 
necessary  appearance  of  depth  over  the  relatively  thin 
arches.  On  the  deck  slab  will  be  a  bottom  fill  of  old 
broken  tile,  giving  good  drainage.  On  this  will  be  stone 
ballast  2  ft.  deep  under  the  ties,  bringing  the  base  of 
rail  level  with  top  of  the  parapet.  The  width  between 
parapets  is  25  ft.  4  in.,  increased  to  29  ft.  at  the  abut- 
ments and  to  36  ft.  at  the  piers. 

The  reinforecement  consists  of  square  corrugated 
bars.  The  bars  near  the  exposed  faces  of  arches  and 
piers  are  supported  by  concrete  blocks.  Ordinarily  these 
are  removed  before  the  concreting.  If  any  happen  to 
be  left  in  place  they  do  not  form  unsightly  spots,  as 
might  be  the  case  with  wood  blocks. 

Expansion  joints  are  formed  in  the  deck  slab  at  each 
pier  and  abutment,  as  shown  by  the  detail  drawing.  In 
the  horizontal  part  of  the  joint,  provision  for  sliding 
is  made  by  means  of  short  pieces  of  old  rails  embedded 
in  the  base  of  slab  and  top  of  pier.  The  bases  of  the 
rails,  which  form  contact  surfaces,  project  J  in.  from 
the  concrete  so  as  to  maintain  an  open  joint  1  in.  wide. 
Beyond  the  rails  this  space  is  filled  with  two  layers  of 
felt.     The  vertical  part  of  tht  joint  is  filled  with  two 

layers  of  felt  to  within  2  in. 
of  the  top,  above  which  the 
joint  is  filled  with  asphalt. 

Concreting  of  the  entire 
structure  is  done  by  SjWut- 
ing  from  a  tower  at  a  cen- 
tral mixing  plant  located  on 
the  river  bank.  A  j-yd. 
mixer  delivers  directly  to 
the  bucket  of  an  elevator 
tower  180  ft.  high.  This 
tower  is  of  unusual  height 
for  work  in  open  country-, 
and  is  well  guyed  against 
wind.  At  the  lower  part  it 
is  braced  by  additional  bents 
on  one  side,  fonning  an  aux- 
iliary tower. 

The  steel  spouting  is  sus- 
pended from  a  11 -in.  cable 
of  350-ft.  span  which  crosses 
the  bridge  site  diagonally. 
Its  upper  end  is  attached  to 
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the  elevator  tower,  and  the  lower  end  to  a  tower  a  little 
higher  than  the  bridge  and  on  the  opposite  side.  From 
the  end  of  this  main  line  of  spouting  portable  sections 
are  laid  to  the  forms.  The  maximum  distance  from  the 
tower  to  the  point  of  delivery  at  the  forms  (for  the 
abutment  walls)  is  350  feet. 

Pneumatic  placing  of  concrete  was  used  at  the  begin- 
ning of  the  work.  The  steam-driven  compressor  had  a 
capacity  of  850  cu.ft.  of  free  air  per  minute,  and  gave 
a  pressure  of  100  lb.  for  forcing  the  concrete  through  a 
6-in.  pipe.  The  greatest  length  of  discharge  pipe  used 
was  350  ft.  The  mixer  furnished,  however,  was  too 
small  for  the  requirements,  the  maximum  amount  placed 
being  100  cu.yd.  in  a  10-hr.  day.  This  rate  of  progress 
was  insufficient  to  complete  the  work  in  the  required 
time  and  a  larger  pneumatic  mixer  was  not  then  ob- 
tainable. The  contractor  therefore  installed  the  pres- 
ent plant,  with  drum  mixer,  elevator  tower  and  gravity 
chutes.     With  this  plant  a  rate  of  35  yd.  per  hour  has 


been  made  without  reaching  its  full  capacity,  and  it  is 
estimated  that  325  yd.  can  be  placed  in  a  working  day. 

Cement  is  unloaded  from  a  car  on  a  siding  at  the 
north  end  of  the  bridge.  The  sacks  are  lowered  to  a 
shed  at  the  mixer  by  a  car  on  a  cable  incline  of  24-in. 
gage,  built  on  a  trestle  of  10%  grade.  Stone  and  sand 
are  dumped  from  the  deck  of  the  present  viaduct,  a 
height  of  some  65  ft.  The  materials  are  delivered  in 
drop-bottom  gondola  cars  having  a  row  of  doors  in  each 
side  of  the  floor.  To  facilitate  dumping  and  to  keep  the 
material  from  fouling  the  track,  the  ends  of  the  ties 
at  the  dumping  point  were  cut  off  at  the  stringers.  A 
derrick  with  grab  bucket  transfers  the  sand  and  stone 
from  the  stockpiles  to  the  bins  above  the  mixer.  A 
nari-ow-gage  track  laid  alongside  the  work,  at  the  ground 
level,  provides  for  the  handling  of  lumber  and  reinforc- 
ing bars  on  push  cars. 

Very  substantial  falsework  is  employed,  and  concret- 
ing can  be  carried  on  at  any  point  of  the  arch  without 
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special  care  to  balance  the  load.  Round  timbers  are 
used  extensively,  as  these  are  readily  obtainable  in  the 
vicinity.  The  bents  are  spaced  10  ft.  c.  to  c.  and  have 
five  posts  in  each  bent.  A  hand  derrick  is  used  in  erect- 
ing the  timbers. 

Approach  fills  at  either  end,  with  a  maximum  height 
of  about  70  ft.,  are  being  made  with  material  from 
borrow  pits.  The  work  is  being  done  with  4-yd.  dump 
cars  and  dinky  locomotives  on  tracks  of  3-ft.  gage.    The 
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TYPICAL  ARRAXGEMENT  OF  REIXFORCEMENT 

weight  of  the  high  fill  on  the  south  end  caused  a  lateral 
movement  of  the  ground  which  began  to  shift  the  old 
viaduct  out  of  line.  To  check  this  a  fill  of  earth  and 
clay  was  dumped  on  the  east  side  of  the  structure,  next 
to  the  new  bridge.  For  this  work  a  third  rail  was  laid 
upon  the  viaduct  to  allow  the  narrow-gage  equipment 
!  to  be  used.  Timbers  were  bolted  to  some  of  the  braces 
.  to  reinforce  them  under  the  load  of  the  dumped  material, 
and  at  one  point  it  was  necessary  to  remove  some  of 
this  material  to  relieve  the  lateral  pressure  on  the  col- 
umns. 

Two  of  the  iron  towers  near  the  south  end  had  their 

foundations  in  what  was  apparently  an  old  stream  bed. 

\  In  constructing  the  fill  across  this  old  channel  consider- 

jable  difficulty  was  experienced  from  slides  and  movement 

I  of  material  above  the  soapstone  stratum.     Part  of  the 

'Vertical  load  as  well  as  part  of  the  thrust  due  to  the 

new  fill  was  relieved  from  these  towers  by  driving  pile 

bents  to  support  the  girders  until  the  completion  of  the 

new  structure. 

As  on  many  works  at  this  time,  there  was  difficulty 
in  getting  men  and  keeping  them  on  the  job,  in  spite  of 
good  pay  and  good  accommodations  at  the  camp.  While 
the  contractor's   force  on  the  concreting  averaged   63 


men,  the  number  on  the  half-monthly  payroll  averaged 
106.  Many  of  the  men  sent  out  by  labor  agencies  would 
merely  stop  and  look  over  the  work,  and  then  "flip"  a 
freight  train  to  move  on  to  some  other  place. 

Design  and  construction  of  the  bridge  are  under  the 
direction  of  L.  C.  Hartley,  chief  engineer,  and  .J.  E. 
Bernhardt,  bridge  engineer,  of  the  Chicago  &  Ea.stern 
Illinois  R.R.  .J.  H.  Titus  is  assistant  engineer  in  charge 
of  construction.  The  Condron  Co.  acted  as  consulting 
engineers.  J.  J.  O'Heron  &  Co.  (John  J.  O'Heron  and  T. 
Frank  Quilty)  are  the  general  contractors,  and  Roberts 
Brothers  are  the  subcontractors  for  the  grading.  All  the 
engineers  and  contractors  have  their  head<iuarters  at 
Chicago. 

Removable  Spans  Required  Over 
Dredged  Ditches 

Types  Available  for  Various  Lengths  and  for  Light  and 

Heavy  Traffic  Are  Discussed  by  Illinois 

Bridge  Engineer 

SELECTION  of  the  type  of  bridge  over  ditches  in 
drainage  districts  is  in  part  dependent  upon  the 
future  operation  and  maintenance  of  the  ditch.  If 
cleaning  with  a  dredge  boat  is  necessary  some  type 
of  removable  superstructure  should  be  chosen.  In  a 
paper  presented  before  the  Illinois  County  Superin- 
tendents of  Highways,  Jan.  12,  G.  F.  Burch,  acting 
bridge  engineer.  State  Highway  Department,  gave  the 
following  considerations  which  should  be  observed  in 
the  design  of  removable  spans: 

For  spans  up  to  45  or  50  ft.  steel  I-beams  are  econom- 
ical, and  for  longer  spans  steel  trusses  should  be  used. 
On  light-traveled  roads  the  floor  may  be  ordinary  or 
creosoted  plank.  On  main  traveled  roads  a  more  per- 
manent type  of  floor  should  be  used,  such  as  creosoted 
wood  blocks  laid  on  creosoted  sub-plank  or  a  removable 
reinforced-concrete  floor  with  any  suitable  type  of  wear- 
ing surface.  The  concrete  floor  should  be  poured  in 
place  so  that  each  block  will  have  an  even  bearing  upon 
the  joists,  and  the  blocks  should  be  of  such  a  size  that 
they  may  readily  be  removed.  A  riveted  truss  is  prefer- 
able to  a  pin-connected  truss,  as  it  is  stiffer  and  less 
subject  to  vibration.  Field  connections  of  truss  spans 
should  be  bolted  and  not  riveted,  to  facilitate  removal. 
Holes  should  be  reamed  with  the  members  assembled 
and  the  bolts  should  be  turned  to  a  driving  fit.  When 
the  members  are  assembled  at  the  shop  for  reaming 
they  should  be  match-marked  to  assure  perfect  match- 
ing of  the  holes  in  the  assemblage  and  erection. 

For  bridges  which  do  not  require  removal,  reinforced 
concrete  is  the  most  economical  material.  The  first 
cost  is  seldom  more  than  for  a  steel  bridge  and  it  is 
generally  less.  About  two  years  ago,  when  steel  bridges, 
erected,  could  be  bought  for  less  than  three  cents  a 
pound,  it  was  often  a  matter  of  close  estimating  to 
determine  whether  a  steel  bridge  or  a  concrete  bridge 
would  cost  most.  At  the  present  time,  with  the  price 
of  steel  almost  prohibitive,  there  are  few  cases  in  which 
a  concrete  bridge  cannot  be  built  for  considerably  less 
than  a  steel  bridge.  A  concrete  bridge  has  an  added 
advantage  in  that  it  requires  no  maintenance  except 
for  the  wearing  surface  upon  the  roadway. 
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Tells  Why  City  Salaries  Should 
Be  Standardized 

Buffalo  Clerk  Advocates  Plan  Affecting  Pay  of  8000 

Employees,  in  Interest  of  Efficiency 

and  Economy 

A  REPORT  favoring  the  standardization  of  the 
salaries  of  all  the  municipal  employees  of  Buffalo 
has  been  submitted  to  the  council  or  commission  of  that 
city  by  Daniel  J.  Sweeny,  City  Clerk.  The  report  pre- 
sents the  arguments  for  standardization  so  succinctly 
that  it  is  reprinted  here: 

In  accordance  with  the  wishes  and  pursuant  to  the 
direction  of  the  council,  I  made  investigations  of  city 
salaries  with  particular  reference  to  standardization 
plans  for  the  establishment  of  greater  efficiency  and  the 
elimination  of  chaotic  salary  conditions  in  the  city 
government.  By  nature  of  the  functions  of  municipal 
government  the  problem  of  securing  efficiency  and  econ- 
omy in  service  reduces  itself  largely  to  securing  the 
maximum  efficiency  in  the  individual  employees  who 
make  up  its  organization.  The  number  of  city  employ- 
ees is  about  8000,  with  an  annual  payroll  in  excess  of 
$7,000,000.  Thus  it  will  be  seen  that  a  large  percentage 
of  the  operating  expenditures  of  the  city  government 
is  for  salaries  of  officers  and  employees,  and,  conse- 
quently, to  insure  the  maximum  of  economy  it  is  nec- 
essary to  secure  the  maximum  of  return  in  services  for 
payroll  expenditures. 

The  efficiency  movement  is  the  second  step  in  civil 
service  reform.  The  only  argument  for  the  merit  sys- 
tem which  need  be  advanced,  and  the  only  argument  ad- 
vanced for  the  substitution  of  the  merit  system  for  the 
spoils  system,  is  that  it  tends  to  increase  efficiency  and 
economy  in  the  public  service.  It  is  not  enough,  how- 
ever, to  recruit  the  service  with  capable  and  industrious 
men  and  women ;  it  is  equally  important  to  see  that  they 
retain  their  initial  enthusiasm  and  that  they  develop  in 
usefulness. 

The  standardization  plan  submitted  to  the  council 
today  contemplates  the  establishment  of  two  distinct 
and  advanced  merit  principles: 

First — The  creation  by  ordinance  of  definite  salary 
grades  with  related  work  standards  in  every  branch 
of  the  municipal  service. 

Second — It  establishes  for  each  grade  a  range  of 
salary  or  compensation  enabling  an  employee,  without 
change  of  duties,  to  receive  pay  increases  commensurate 
with  the  extent  to  which  he  or  she  increases  his  or  her 
value  through  individual  merit  and  seniority  of  service. 

It  is  a  generally  conceded  principle  that  there  are  cer- 
tain limits  to  the  compensation  which  should  be  allowed 
for  a  given  kind  of  employment,  the  minimum  limit  to 
apply  to  the  incumbent  when  he  or  she  enters  the  ser- 
vice, and  the  maximun.  limit  representing  the  greatest 
value  his  or  her  service  can  have  in  that  particular 
position,  no  matter  how  efficient  the  employee  may  be- 
come. If,  under  extraordinary  economic  conditions  it 
should  be  deemed  advisable  and  just  to  provide  for  pay- 
ments in  excess  of  the  fixed  rates,  these  excess  pay- 
ments should  be  listed  as  emergency  payments  to  cease 
when  the  emergency  has  passed.  The  fixed  rates, 
however,    ought    not    to    change    in    any    short    space 


of  time,  for  they  should  represent  the  value  to  the  city 
of  specified  work  performed.  Advancement  from  the 
minimum  to  the  maximum  rate  is  to  be  made  as  a  re- 
ward for  meritorious  service,  increased  efficiency  and 
experience.  The  system  never  will  be  a  real  merit 
system  unless  increases  in  pay  and  promotion,  as  well 
as  original  appointments,  are  based  upon  merit. 


Depth  the  First  Consideration  in 
Drainage  Ditches 

Main  Lines  Fed  from  Tile  Drains  Must  Be  at  Least 

8-Ft.  Deep— Costs  and  Methods  in 

One  Indiana  County 

By  Richard  L.  Longshore 

Deputy  County  Engineer,  Adams  County,  Decatur,  Ind. 

THERE  is  a  tendency  in  the  layout  of  widespread 
drainage  systems  to  design  the  main  ditches — lines 
that  take  care  of  the  outflow  of  many  tile  drains  and 
which  may  extend  oyer  a  number  of  miles — too  shallow 
to  carry  the  load  placed  upon  them.  In  Adams  County, 
Indiana,  is  under  way  a  system  of  such  ditches  which 
have  been  dug  much, deeper  than  is  customary.  The  rea- 
sons underlying  the  change  in  design  and  the  methods 
and  costs' of  digging  the  ditches  form  the  subject  hereof., 

Adams'  County,  with  a  total  area  of  337  square  miles, 
is  distinctly  a  farm  county.  More  than  96%  of  its 
entire  area  is  in  farms  and  more  than  75%  is  under  cul- 
tivation. Of  this  cultivated  area  fully  80%  is  dependent 
on  artificial  drainage.  The  clay  and  heavy  black  loam 
soils  of  the  county  reach  the  highest  productiveness  only 
when  thoroughly  drained  by  means  of  drain  tile.  With 
the  average  land  values  at  $200  per  acre  and  the  present 
high  prices  of  farm  products,  the  farmer  is  turning  his 
attention  more  each  year  to  the  construction  and  main- 
tenance of  adequate  drainage  systems. 

The  accepted  standard  for  farm  drainage  systems  is 
a  line  of  4-in.  tile  every  66  ft.  These  tile  are  laid  in 
24-  to  30-in.  trenches  drained  into  8-in.  tile  at  a  30-in. 
depth.  These  8-in.  tile  follow  the  natural  depressions 
and  water  courses  of  the  land,  running  either  into  a 
county  or  community  drain.  These  outlet  drains  are  be- 
ing tiled  up  to  and  including  30-in.  pipes.  The  average 
depth  of  such  drains  ranges  from  4  to  16  ft.  For  drains 
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above  this  size  open  ditches  are  used.  These  ditches 
flow  into  creeks  or  natural  streams.  Since  the  slope 
of  most  of  these  streams  is  between  1  and  2  ft.  per 
thousand,  it  is  nearly  always  necessary  to  open  and  im- 
prove the  channel  throughout  the  entire  length.  The 
farmer  at  the  source  of  a  drainage  system  is  thus  often 
interested  in  the  construction  and  maintenance  of  10  to 
20  miles  of  drain. 

The  first  open  ditches  were  constructed  from  3  to  6 
ft.  in  depth  and  of  sufficient  size  to  carry  surface  water 
only.  With  the  extensive  subdrainage  of  the  land  it 
has  become  necessary  to  reconstruct  these  main  outlet 
drains  with  sufficient  depth  and  capacity  to  take  care  of 
the  new  subdrainage.  During  the  last  three  years  coun- 
ty drains  have  been  built  under  the  direct  supervision 
of  this  office  as  follows :     36  miles  of  outlet  open  drain, 


DITCHING   MACHINE  WORKING   IN  NEW  CUT 

comprising  three  main  lines,  14,  12  and  3  miles  in  length 
and  two  branches  of  3  and  4  miles  in  length.  The  bot- 
tom widths  of  the  channels  range  from  6  to  16  ft.  and 
the  depths  from  8  to  14  ft.  In  designing  these  drains 
depth  was  considered  first  of  all.  Eight  feet  was  adopted 
as  the  minimum  depth  and  a  channel  was  then  designed 
sufficient  to  carry  50%  more  than  the  maximum  runoff 
as  computed  from  available  data. 

Two  reasons  may  be  stated  for  maintaining  this  mini- 
mum depth  of  8  ft : 

(1)  The  average  depth  of  lateral  tile  outlet  drains 
at  the  junction  with  the  open  ditch  is  6  ft.  Freezing  is 
very  destructive  to  a  tile  system  with  stagnant  water 
in  the  pipes,  especially  at  the  outlet,  where  the  drain  is 
open  to  the  air.  Therefore  the  open  drain  must  be  at 
least  2  ft.  deeper  so  that  the  entire  tile  system  may 
drain  off  and  i--^  completely  dry  before  hard  freezing. 
When  the  breakup  comes  in  the  spring  it  is  important 
that  the  open  drain  be  deep  enough  to  carry  all  surface 
water  so  that  the  water  level  is  below  the  tile  before  the 
subdrains  begin  to  flow.  The  subdrains  must  carry  off 
practically  all  stored  rainfall  from  December  to  April, 
besides  the  heavy  spring  rains,  inside  a  few  days.  ,  A 
difference  of  two  weeks  in  the  effective  operation. of  the 
subdrains  in  spring  makes  a  vast  difference  in  the  farm- 
!ing  operations  of  the  whole  season. :  -  ■ 
!  (2)  The  land  along  the  line  of  the. open  drains  is  often 
che  most  productive  on  the  farm  and  an  overflow  even 
Tor  a  short  time  during  the  summer  season  would  be 
v'ery  destructive.  The  average  rainfall  in  this  district 
9  32  in.  per  year  with  a  maximum  recorded  monthly  fall 
>f  8.35  in.,  yet  during  the  two  years  the  new  drains 
lave  been  in  operation  the  water  level  has  never  yet 


reached  the  top  of  the  channel,  except  for  short  periods 

at  the  outlet,  and  this  was  cau.sed  by  backwater  from 
the  river.  Even  in  these  places  the  deep  channel  caused 
the  water  to  recede  in  one-fourth  the  time  required 
before  the  improvement. 

The  excavation  for  the  12-  to  16-ft.  bottoms  was  made 
with  a  floating  dredge  having  a  li-yd.  dipper  and  the 
smaller  bottoms  were  excavated  by  means  of  ditching 
machines,  or  as  they  are  locally  called,  "dry-land 
dredges,"  with  J-yd.  dippers.  The  contract  prices 
ranged  from  6c.  per  cu.yd.  for  wet  dredge  work  to  10,  14 
and  15c.  per  cu.yd.  for  dry-land  work.  The  assessment 
sheets  including  all  supervision  ranged  from  $1.25  per 
acre  for  wet  dredge  work  to  $3.00  per  acre  for  dry 
dredge  work.  Notwithstanding  the  difference  in  price 
the  dry  dredge  work  is  the  more  satisfactory  and  where- 
ever  a  machine  of  this  type  is  practicable,  the  taxpay- 
ers insist  on  its  use. 

Even  on  the  smaller  work  the  dry  dredge  is  taking 
the  place  of  teams  and  scoops.  The  first  cost  of  a 
machine  is  low  (from  $3500  to  $5000)  and  the  operating 
and  fuel  costs  are  low.  The  dry  dredge  can  be  operated 
by  a  crew  of  four  men  and  can  dig  to  15-ft.  depths,  while 
teams  are  limited  to  about  6-ft.  depths,  and  require  three 
to  four  men  besides  drivers  for  ever>-  four  teams. 

Machines  of  this  type  work  to  best  advantage  by 
starting  at  the  outlet  and  digging  against  a  practically 
dry  face.  The  ditch  is  free  from  stagnant  water,  the 
banks  may  be  cut  to  the  desired  slope,  and  there  is  no 
danger  of  silting  the  channel  as  with  a  wet  dredge. 

One  feature  of  the  work,  on  the  smaller  ditches  espe- 
cially, that  should  have  attention  is  the  leveling  of  the 
spoil  bank.  On  the  Adams  County  work  it  was  pro- 
vided that  all  earth  should  be  piled  back  of  a  6-ft.  clear 
berm  on  the  smaller  channels  and  a  14-ft.  berm  on  the 
larger.  It  was  expected  that  on  the  smaller  drains  at 
least  the  land  owner  would  level  the  spoil  bank.  Some 
few  land  owners  have  done  this  (at  a  small  cost),  but 
in  the  majority  of  cases  the  earth  remains  where  it  was 
deposited.  The  weight  of  this  mass  of  earth  so  near 
the  channel  is  likely  to  cause  slipping  and  caving,  but  as 
yet,  owing  to  the  character  of  t'.e  soil,  there  has  been 
but  little  trouble. 


Americans  Build  Model  Highway  in  Peking 

The  scheme  of  a  road  from  Peking  to  Tungchow. 
China,  has  been  under  discussion  for  some  time,  and 
its  adoption  in  a  practicable  form  is  due  to  the  urgent 
need  of  finding  employment  at  this  season  of  the  year 
for  some  of  the  persons  left  destitute  by  the  serious 
floods  of  last  fall.  Final  arrangements  were  completed 
at  a  conference  held  recently  between  the  Peking  rep- 
resentatives of  the  Rockefeller  Foundation  and  the 
dirctor  general  of  the  Chinese  Flood  Relief  and  Con- 
servancy Commission  for  the  construction  of  the  15 
miles  of  pavement  between  the  two  cities.  The  Amer- 
ican Red  Cross  has  appropriated  $100,000  and  the 
Chinese  Government  has  promised  to  deposit  an  equal 
amount  to  cover  the  cost  of  the  work.  Two  Chinese, 
one  as  director  and  the  other  as  technical  expert,  will 
have  the  matter  in  charge,  but  an  American  engineer, 
who  will  probably  be  detailed  from  among  thos-*  now 
engaged  in  railroad  building  in  China,  will  keep  the  mat- 
ter under  his   immediate  attention. 
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American  Railway  Yard  and  Terminal  Development 
in  France  Presents  Many  New  Problems 

Engineers  Preparing  for  Big  Construction  Program  at  French  Seaports— At  Docking  Basins  Readjustment 
of  Track  System  for  American  RoUing  Stock  Is  Necessary     Training  School  for  Traffic  Officers  Proposed 


By  Robert  K 

"Engineei'ing   News-liecoids" 

TRACKAGE  in  railway  yards  alone  equivalent  in 
aggregate  length  to  a  standard-gage  line  from  New 
York  to  Chicago  is  merely  one  detail  of  the  colossal 
program  of  construction  which  the  occupation  of 
French  territory  by  the  ultimate  quota  of  the  American 
Expeditionary  Force  has  demanded.  And  let  it  be 
understood  at  the  outset  that  this  does  not  include 
main-line  construction  and  repair  or  narrow-gage,  light 
railway  track;  it  is  merely  the  new  trackage  required 
in  the  immediate  vicinity  of  the  huge  seaport  freight 
terminals,  classification  depots  and  warehouses  which 
United  States  forces  are  building  or  planning  to  build 
in  France  in  order  that  supplies  and  munitions  in 
staggering  quantities  may  be  received  and  routed  ex- 
peditiously from  ships  to  points  at  the  front.  This 
information  I  obtained  in  interviews  with  two  of  the 
high  ranking  officers  on  the  staff  of  the  director  general 
of  transportation — one  the  general  manager,  and  the 
other  the  engineer  of  design  and  construction.  Both 
held  high  executive  positions  in  a  large  railroad  organi- 
zation before  the  war. 

Transportation  the  Immediate  Need 

Without  doubt  transportation  is  the  immediate  big 
business  of  the  war  for  us.  Practically  everything 
which  our  fighting  forces  will  need  in  the  conduct  of 
field  operations  must  come  from  across  the  Atlantic, 
for  the  available  supply  of  local  equipment  for  American 
troops  is  almost  negligible.  The  problem  resolves  itself, 
therefore,  into  one  of  providing  facilities  for  receiving 
huge  volumes  of  freight  at  the  waterfront,  and  either 
delivering  it  to  the  interior  or  storing  it  for  future 
use.  As  one  engineer  officer  expressed  it,  this  phase 
of  our  task  is  not  war  in  the  popular  conception  of  the 
word,  but  a  gigantic  business  enterprise,  which,  to 
insure  success,  must  be  conducted  on  the  best  American 
business  principles. 

Along  with  the  railway  yard  construction  work  will 
go  the  building  of  innumerable  storehouses  and  classi- 
fication depots,  the  provision  of  mechanical  equipment 
for  the  handling  of  freight,  and  the  enlargement  of 
port  facilities  such  as  wharves  and  docks. 

It  was  impressed  upon  me  very  forcibly  that  the 
great  need  now  is  for  cars,  which  must  all  come  from 
the  States,  for  crews  to  load  and  unload  them,  and  for 
a  skilled  force  to  operate  the  trains  between  French 
seaports  and  our  supply  bases  behind  the  fighting  front. 

The  task  of  our  engineer  officers  and  men  in  pro- 
viding terminal  and  transportation  facilities  over  here 
is  complicated  by  many  difficulties  which  railway  oper- 
ators or  constructors  in  the  United  States  do  not 
experience.  First  of  all,  there  are  differences  between 
French  and  American  railway  practice  which  must  be 
adjusted  before  effective  work  can  be  done.     It  should 
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be  realized,  however,  that  existing  French  main-line 
track  is  in  good  condition,  available  for  the  use  of 
our  rolling  stock,  and  that  tales  of  new  four-track 
lines  across  France,  to  be  built  by  American  forces, 
are  absolutely  without  foundation.  The  big  problem 
is  the  terminal  problem. 

Differences  in  Practice 

In  the  matter  of  main-line  track  gage  the  French 
roads  are  very  nearly  the  same  as  our  own,  and  slight 
adjustments  in  the  wheel  coning  of  our  rolling  stock 
will  render  it  serviceable  on  French  track.  The  French 
operating  system,  however,  is  left-handed,  and  certain 
track-construction  details  show  variations  from  Ameri- 
can practice.  French  rails,  for  example,  are  supported 
on  chairs  with  a  wedge  knocked  in  to  tighten  therc, 
while  our  rails  rest  either  direct  on  the  ties  or  on 
metal  tieplates.  French  rail  joints  are  placed  opposite 
each  othex-  instead  of  being  staggered.  In  the  matter 
of  curves  the  French  work  upon  a  scale  of  meters  of 
radius,  while  American  railway  men  deal  in  degrees 
of  curvature. 

As  the  first  stage  in  the  mapping  out  of  the  Amer- 
ican railroad  work  our  engineers  have  collected  and 
are  studying  and  redrawing  to  a  new  scale  existing 
French  plans.  Here  again  new  conditions  must  be 
faced.  European  methods  of  showing  things  on  blue- 
prints differ  from  our  own,  and  all  of  the  lettering, 
of  course,  is  in  French.  Interpreters,  to  be  sure,  are 
available,  but  for  the  most  part  they  are  laymen,  while 
the  accurate  interpretation  of  the  data  on  the  French 
plans  calls  in  many  cases  for  the  services  of  technical 
specialists  who  understand  both  English  and  French 
engineering  terms.  Dimensions  and  quantities  are  in 
the  metric  system,  and  in  the  hands  of  men  who  have 
been  dealing  principally  with  feet,  inches  and  cubic 
yards  in  their  own  \\v)rk  at  home  the  French  units 
are  not  so  easily  handled  at  first. 

Much  Preliminary  Work 

It  therefore  can  be  seen  that  before  any  large  scale 
construction  operations  are  possible  a  tremendous 
amount  of  preliminary  work  must  be  done  in  order  to 
establish  what  might  be  called  a  uniform  datum  plane, 
from  which  effective  coordinated  effort  must  start.  It 
Is  this  preliminary  work,  this  business  of  taking  stoc- 
of  existing  facilities  and  fitting  them  into  the  plan- 
for  the  future,  that  has  been  the  chief  task  of  our 
American  railway  and  terminal  engineers. 

Just  what  the  new  work  will  involve  can  be  stated 
only  in  rather  vague  terms.  In  addition  to  the  railway 
yards  and  terminal  structures  there  will  be  regulatinj: 
"ards  whose  function  will  be  to  preserve  a  proper 
balance  of  traffic  between  the  storage  yards  and  main- 
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line  tracks  leading  to  the  front — a  sort  of  compensating 
reservoir,  to  maintain  a  smooth,  steady  flow  of  traffic. 
Innumerable  sidings  will  have  to  be  built  to  hospitals, 
sawmills  (where  our  forestry  regiments  will  work 
cutting  French  timber),  bakeries  and  various  other 
structures.  New  engine  terminals  are  included  in  the 
project,  and  connections  must  be  made  to  our  ordnance 
and  munitions  stores.  The  latter  must  be  located  at 
least  half  a  mile  distant  from  main-line  track  and 
buildings,  and  the  type  of  construction,  I  am  told,  will 
be  scattered  units,  in  order  to  minimize  the  effects  of 
explosions  or  bombing  from  enemy  airplanes. 

Dock  and  Terminal  Structures 

To  get  back  to  the  railway  terminal  and  dock  struc- 
tures, the  freight  classification  sheds  are  to  be  long 
buildings  50  ft.  in  width  with  8-ft.  platforms  and 
depressed  track  on  the  outgoing  side.  I  asked  the 
chief  engineer  what  material  would  be  used  for  these 
buildings.    His  reply  was,  "Anything  we  can  get." 

Ships  will  also  dock  in  rectangular  basins  which, 
as  built  by  the  French,  -equire  entrance  locks,  as  the 
variation  in  tide  is  considerable.  Parallel  to  th^  sides 
and  ends  of  these  basins  three  lines  of  track  will  be 
laid  where  feasible  and  as  much  freight  as  possible  will 
be  unloaded  with  cranes  directly  from  the  ships'  holds 
into  cars.  The  remainder  will  be  delivered  to  the 
classification  sheds  just  back  of  the  tracks  which  extend 
around  the  sides  of  the  docking  basins. 

Some  readjustment  of  the  basin  trackage  system 
where  existing  docks  are  to  be  used  will  be  required 
to  adapt  it  to  the  use  of  American  rolling  stock.  As 
now  built,  the  tracks  make  right-angled  turns  at  the 
2orners  of  the  basin  and  by  means  of  turntables  the 
French  cars,  on  four  wheels,  negotiate  changes  of 
iirection.  Our  freight  cars,  of  course,  will  be  carried 
3y  two  four-wheeled  trucks  and  will  be  too  long  for 
';he  turntables.  This  condition  of  affairs  means  the 
iltimate  ripping  out  of  the  turntable  system  and  a 
'earrangement  of  trackage  to  provide  curves  which 
')ur  cars  can  negotiate,  instead  of  right-angle  turns. 

For  the  terminal  structures  of  various  sorts  tentative 
)lans  were  prepared,  and  it  is  an  index  of  the  sort 
>f  things  our  engineers  are  confronted  with  to  find 
•ut  that  many  of  these  will  have  to  be  substantially 
evised  on  account  of  the  low  stresses  which  must 
irevail  when  certain  French  timber  is  used.  For 
xample,  certain  wood  roof -truss  designs  based  on  the 
jse  of  timber  commonly  employed  for  this  purpose  in 
he  States  are  practically  useless,  for  the  lengths  and 
he  strengths  of  French  timber  are  much  inferior  to 
hose  of  American-grown  material.  I  hear  that  it  is 
^upossible  to  get  French  timber  piles  more  than  45 
Jt.  in  length. 

Large  Labor  Force  Needed 

i  All  of  this  railway  and  terminal  construction  program 
jills  for  a  large  labor  force.  Local  labor,  in  so  far  as 
'  can  be  obtained,  will  be  used,  but  the  bulk  of  the 
ork  must  be  done  by  men  brought  over  from  the 
tates.  In  addition  to  the  construction  men  there 
ust  be  large  quotas  of  stevedores.  All  will  be  under 
ilitary  regulation.  On  some  of  the  English  military 
rejects  great  forces  of  Chinese  labor  have  been  em- 


ployed. At  the  pre.sent  writing  the  railway  terminal 
and  dock  work  is  being  done  by  United  States  troops 
of  all  kinds — marines,  line  troops  and  engineer  units. 
When  the  labor  battalions  arrive  from  the  States  the.se 
men  will  be  assigned  to  other  duties.  Among  the 
wielders  of  pick  and  shovel  in  one  of  the  temporary 
construction  units  is  the  son  of  a  very  wealthy  man. 
"To  think,"  he  said,  "that  I  had  to  get  letters  of  recom- 
mendation from  two  men  high  up  in  official  life  at 
Washington  to  secure  this  job." 

As  for  the  operating  end  of  the  system  which  the 
American  Expeditionary  Force  will  control,  its  organi- 
zation, according  to  what  the  general  manager  told 
me,  will  follow  almost  exactly  that  of  the  best  large 
American  railways,  with  general  manager,  general 
superintendent,  master  mechanic  and  so  on  down  the 
line.  There  is  one  post  to  be  created  here,  however, 
which  has  no  counterpart  in  American  railway  prac- 
tice. This  is  the  R.  T.  0.— railway  traffic  officer.  He 
was  defined  for  me  as  a  "100 -^i:  man."  Here  are  the 
constituent  parts  of  this  remarkable  individual:  "25'^c 
military,  25 9r  French,  259c  diplomat,  25 ^c  railway 
man."  In  addition,  I  was  told,  he  must  be  able  to  work 
about  22  hours  out  of  every  24.  "It  will  be  hard  to 
find  men  of  this  type,"  the  general  manager  continues: 
"In  fact  v/e  are  making  plans  now  to  establish  a  train- 
ing school  for  them.  There  will  be  a  number  of  these 
R.  T.  O.'s  stationed  at  various  points  on  the  system,  and 
to  my  mind  the  best  raw  material  to  work  on  will  be 
a  type  represented  by  the  highest  class  of  station  agent. 
The  job  of  the  R.  T.  0.  will  be  to  keep  traffic  moving 
and  straighten  out  all  difficulties  which  may  crop  up  in 
his  territory.  Upon  them  will  rest  responsibility  for 
teamwork  with  the  French  railway  operators  at  im- 
portant points  of  junction  with  the  American  system." 
The  R.  T.  0.  on  military  railways  is  a  development  of 
British  methods  of  organization. 


Citizens'  Street  Cleaning  Bureau  Quits 

Due  to  the  financial  difficulties  with  which  Chicago 
contends  the  Chicago  Street  Cleaning  Bureau  has  ceased 
its  street  cleaning  activities.  This  was  a  voluntan,- 
organization  which  handled  an  area  of  120,000  sq.yd.. 
or  a  large  portion  of  the  loop  district.  It  was  sup- 
plied with  the  city's  quota  of  funds,  augmented  by  an 
equal  amount  from  private  subscription  of  firms  bene- 
fited. Definite  standards  of  cleanliness  were  set  by  the 
bureau  as  described  in  the  Engitieeritig  Record.  Feb. 
19,  1916,  page  252.  No  dirt  was  allowed  to  lie  on  the 
streets  more  than  15  minutes.  Richard  T.  Fox.  general 
manager  of  the  Citizens  Street  Cleaning  Bureau,  de- 
veloped the  intensive  methods  used. 


Minnesota  Sanitary  Plants  Lack  Attention 

Operation  of  some  of  the  16  septic  tanks.  32  Imhoff 
tanks  and  19  water-treatment  plants  in  Minnesota 
receives  so  little  attention  that  in  a  number  of  muni- 
cipalities they  are  becoming  nuisances  and  endanger 
the  public  health.  This  is  the  conclusion  of  a  committee 
on  health  and  sanitation  of  the  Minnesota  Surveyors' 
and  Engineers'  Socictv  which  has  had  the  list  printed 
in  its  Bulletin,  with  the  exhortation  to  discuss  frankly 
the  details  of  operation  at  the  Duluth  meeting  Feb.  23. 
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Three  Wooden  Buildings  To  Hold  10,000 
Government  Employees 

Group  of  Administrative  Offices,  with  Million  Square  Feet  of  Floor  Space  on  Three  Floors, 
Begun  Oct.  11  and  To  Be  Done  in  March,  Already  Partly  Occupied 

A  GROUP  of  wooden  office  buildings  for  temporary  the  first  of  the  year  and  is  expected  to  be  completely 

Government   use  in   Washington,   D.   C,   requiring  in   use  by   Feb.    15  next.     The  group,   which  contains 

nearly  as  much  lumber  as  a  National  Army  cantonment,  more  than  one  million  square  feet  of  floor  space,  com- 

which  was  begun  on  Oct.  11  was  one-third  occupied  by  prises    a    heating    plant,    administration    building   and 


Section     of      Head      House 


Section      of    Winq     House 


Typical     Secl-ior 
Outside    Weill 
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three  .'J-story  main  office 
groups,  each  of  which  con- 
sists of  a  headhouse  420  ft. 
long  with  six  wings  at 
right  angles  to  it  averaging 
;)50  ft.  in  length.  Arranged 
as  shown  in  the  plan,  these 
buildings  occupy  a  park 
which  extends  from  Sixth 
to  Seventh  Street  and  from  B 
Street  North  to  ,B  Street 
South  near  the  site  of  the 
old  Pennsylvania  depot. 

Group  A  is  the  one  which 
was  completed  first,  as  less 
grading  was  to  be  done  on 
this  site,  making  it  ad- 
visable to  start  grading  with 
the  stealm  shovels  at  B 
Street  North,  and  work  them 
iouth.  For  the  same  rea- 
,^on  group  B  was  next  under 
A'ay  and  group  C  was 
started  last.  Before  any- 
hing  beyond  the  grading  of 
he  last  two  units  had  been 
iccomplished,  however,  work 
vas  begun  on  the  66  x  102- 
t.  heating  plant  on  Oct.  26  in 
irder  that  the  first  building 
night  be  heated  as  soon  as  it 
I'as  ready  for  occupancy. 

Groups  A  and  B  will  be 
ccupied  by  the  Ordnance 
)epartment,  while  the  Navy 
)epartment  will  take  group 
'.  The  entire  site  will  be 
iclosed,  with  the  only  pub- 
c  entrance  through  the 
dministration  building  on 
eventh  Street.  The  em- 
loyees,  however,  will  use 
itrances  provided  at  a  num- 
er  of  other  points  and 
ssignated  by  their  passes, 
hich  will  be  printed  in 
fferent  colors.  There  will 
,?  included  within  the  in- 
osure  a  restaurant  accom- 
odating 800  people  at  one 
me,  which  is  expected  at 
ncheon  time  to  care  for 
)out  half  the  employees. 
Wherever  possible  the  in- 
rior  of  the  large  oflfice 
lildings  will  be  arranged 
1th  open  railed  corridors 
Istead  of  with  partitions, 
'•  economy,  fire  protection 
•,d  ventilation.  The  build- 
j?s  contain  no  passenger 
*'vators,  all  occupants  using 
I's  stairs.  The  floors  of 
Joups  A  and  B  are  level 
throughout,    but    group    C, 
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on  account  of  the  difference  of  6  ft.  in  elevation  between 
the  Sixth  and  Seventh  Street  sides,  has  breaks  in  the 
floor  levels,  which  are  taken  up  by  ramps  and  stairs. 
All  of  the  studding,  framing,  sheathing  and  under- 
flooring  is  wood.  The  framing  rests  on  creosoted 
8  X  8-in.  posts,  each  bearing  on  a  grillage  of  3  x  12-in. 
plank,  also  creosoted.  The  outside  walls,  to  reduce  the 
fire  risk,  relieve  the  appearance  of  the  buildings  and 
increase  their  serviceability  and  comfort  in  cold  weather, 
are  made  of  stucco  placed  by  hand  on  metal  lath  tacked 
to  the  studding  after  the  latter  has  been  covered  with 
one  thickness  of  building  paper  inside  and  out.  To 
further  reduce  the  fire  hazard,  the  end  walls  of  the 
wings  in  groups  A  and  B  are  made  of  hollow  tile  with 
stucco  on  the  outside.  The  interior  wall  and  ceiling 
finish  consists  of  plasterboard  nailed  to  the  studding  and 
the  under  side  of  the  joists.    The  roofs  are  of  felt,  and 


The  lumber,  of  which  more  than  8,000,000  ft.  will 
be  used,  has  been  received  by  rail  at  a  yard  near  Four- 
teenth Street  about  one  mile  from  the  site.  It  arrived 
at  the  rate  of  twenty  carloads  or  more  a  day.  Operating 
over  the  2-mile  round  trip  between  the  buildings  and 
the  yard,  motor  trucks  have  been  able  to  deliver  steadily 
one  carload  each  a  day.  The  lumber  was  piled  by  sizes 
in  the  sidewalk  space  around  the  park,  the  walks  hav- 
ing been  closed  to  pedestrains.  From  these  piles  the 
lumber  was  taken  to  the  portable  sawmills,  a  dozen  in 
all,  strung  around  the  building  in  the  sidewalk  area. 
After  being  framed  in  these  mills  the  lumber  was  car- 
ried into  the  buildings  by  common  labor  to  the  carpenter 
gangs  which  erected  it.  The  construction  itself  was 
similar  to  house  building  on  a  large  scale,  resembling 
the  work  done  at  the  cantonments  excepting  that  it 
was  of  a  higher  grade.    The  first  floor  joists  and  stud- 


BUILDING    AT    RIGHT,    GROUP    A,    FIRST    STARTED  BECAUSE    GRADING    WAS    LESS    AT   NO)  3 


are  partly  concealed  from  the  street  by  the  corner  para- 
pets. In  order  to  save  the  steps  of  employees  within 
the  group,  the  wings  are  connected  at  each  floor  level 
by  bridges  about  100  ft.  from  their  outer  ends.  There 
are  three  fire  risers  in  each  wing  of  each  building, 
and  the  entire  group  is  equipped  with  automatic 
sprinklers,  hand  extinguishers  and  chemical  engines 
being  also  provided. 

Concrete  foundations  were  required  for  the  end  fire 
walls  and  for  the  heating  plant.  They  were  placed  with 
three  small  gasoline-driven  mixers.  The  heating  plant 
itself,  which  contains  about  260,000  brick,  has  two  150- 
ft.  stacks.  The  ten  200-hp.  boilers  which  it  contains 
supply  2700  radiators  having  200,000  sq.ft.  of  heating 
surface.  The  coal  bunkers  are  arranged  so  that  loaded 
wagons  can  drive  directly  over  them  and  discharge  into 
them.  The  plant  also  contains  the  transformer  station 
for  lighting  the  group. 

One  railroad  and  one  revolving  shovel  were  used  in 
the  excavation  work,  the  railroad  shovel  on  the  heavier 
grading  where  the  cut  reached  as  much  as  10  ft. 
Eighteen  motor  trucks  were  used  to  take  the  material 
away  from  the  large  shovel,  which  reached  an  output 
of  about  1200  yd.  daily.  The  revolving  shovel  operated 
with  30  teams  and  loaded  about  300  yd.  a  day.  The 
excavation  was  general  over  most  of  the  site,  and  was 
carried  down  to  the  sidewalk  grade  of  the  surrounding 
blocks,  requiring  the  removal  of  about  35,000  yd.  of 
earth. 


ding  extending  to  the  third  floor  were  put  up  in  order, 
then  the  second  floor  joists,  then  the  third  floor  joists 
and  studding  and  finally  the  roof  framing.  The  third 
floor  studding  was  set  up  over  a  large  area  of  group 
A  by  Oct.  25,  two  weeks  after  work  started,  although 
two  days  had  been  lost  on  account  of  rain.  The  first 
group  was  occupied  and  the  remainder  of  the  work 
completely  framed  and  inclosed  by  the  first  of  the  year. 

Closely  following  framing  the  flooring  and  roofing  are 
put  on,  the  metal  lath  and  stucco  being  placed  while 
the  interior  finish  is  being  completed.  The  wallboard 
used  is  received  ready  to  put-up,  being  cut  to  size  at 
the  mills.  The  contractor  has  organized  each  of  the 
three  large  buildings  and  the  power  house  as  an  inde- 
depsndent  contract  under  its  own  superintendent,  the 
entire  work  being  under  the  Washington  office  of  the 
firm.  The  contractor's  organization  is  concerned  only 
with  the  actual  construction,  materials  being  supplied 
and  traced  by  the  Government. 

For  this  purpose  advantage  was  taken  of  the  exist- 
ing organization  in  the  War  Department  which  had 
served  as  the  expediting  branch  of  the  cantonment 
division.  Dealing  directly  with  the  Carolina  Pine  Asso- 
ciation, from  whose  members  the  lumber  had  been 
ordered,  this  organization  took  unusual  steps  to  assure 
the  prompt  delivery  of  lumber.  As  soon  as  one  of 
the  mills  reported  the  loading  of  a  shipment  a  man  was 
sent  to  ride  it  through  to  Washington.  A  similar  or- 
ganization  with   headquarters   at   Pittsburgh   supplied 
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men  for  riding  shipments  of  tile  and  other  materials 
from  the  West.  These  men  had  orders  to  get  the  mate- 
rial to  Washington,  and  no  excuses  or  delays  were 
considered.  As  a  result  a  steady  flow  of  materials  was 
secured  and  the  construction  organization  has  been  kept 
busy  at  high  speed. 

The  unusual  quantities  of  supplies  bought,  delivered 
and  used  in  the  buildings  is  indicated  by  some  of  the 
figures.  The  orders  included  7500  double-hung  windows 
with  frames,  shipped  from  Iowa;  30,000  lb.  of  sa.sh 
weights;  1,000,000  ft.  of  tarred  felt  for  subfloors;  mate- 
rials for  65,000  sq.yd.  of  exterior  plastering,  and  6 
carloads  of  nails. 

The  organization  at  the  site  reached  a  maximum 
strength  of  3400  men.  The  work  was  carried  on  by 
the  George  A.  Fuller  Co.  as  general  contractors  on  a 
percentage    basis,    with    the    W.    G.    Cornell    Co.    as 


Will  Cost  Half  Million  To  Make 
Austin  Dam  Usable 

D.  W.  Mead  Advises  City  That  the  Partly  Rebuilt  Dam 

Still!  Is  Defective  in  Foundation  and 

Superstructure 

THAT  the  Austin  dam,  of  unfortunate  histor\',  is  in 
danger  and  will  require  the  expenditure  of  $573,000 
to  make  it  safe  and  available  for  -u.se  is  the  finding 
of  Daniel  W.  Mead,  consulting  engineer,  who  was  called 
in  by  the  City  of  Austin,  Tex.,  to  investigate  the  con- 
ditions. After  reviewing  the  defective  foundations, 
the  possibilities  of  sliding,  the  pre.sent  leakage,  and 
the  unfavorable  character  of  the  river  bed,  Mr.  Mead 
arrives  at  the  conclusion  that  "there  is  a  real  danger 


I),   INCREASING    TO   TEN  FEET  IN  SOUTH  SECTION.      HEATING  PLANT   IS  IN  FOREGROUND 


sub-contractors  for  the  mechanical  equipment.  All 
engineering  and  construction  work  is  being  carried  on 
under  the  general  supervision  of  F.  F.  Gillen,  with  Wil- 
liam Wooley  as  superintendent  at  the  site,  from  plans 
prepared  by  Horace  W.  Peaslee,  architect,  under  the 
direction  of  Col.  C.  S.  Ridley,  in  charge  of  the  Ofl^ce  of 
Public  Buildings  and  Grounds. 


Motor  Truck  vs.  Rail  for  Handling  Road  Metal 

Since  the  embargo  on  gondola  cars  for  handling  road 
materials,  the  Los  Angeles  County  Road  Department  has 
found  it  necessary  to  transport  a  considerable  amount 
of  material  urgently  needed  for  maintenance  work. 
Bids  were  accordingly  invited  for  the  conveyance  by 
motor  truck  of  6000  tons  of  decomposed  granite.  Inas- 
much as  well-paved  highways  extended  for  the  entire 
8.6  miles  over  which  the  material  had  to  be  moved,  it 

;■   was  considered  that  the  cost  of  hauling  bv  motor  truck 

'  should  be  comparatively  low. 

I       Four  bids  were  received  for  this  work.     The  success- 

j  ful  bid  was  submitted  on  an  alternative  plan  of  lOjC. 

»  per  ton-mile,  or  at  the  rate  of  $2.57  per  hour  per  6-ton 
truck.  The  hour  rate  guaranteed  four  round  trips  per 
day  of  9  hours,  making  the  total  distance  traveled  68.8 
miles  per  day.  At  the  rail  rate  the  cost  was  60c.  per 
ton,  and  when  hauled  by  motor  truck  on  the  ton-mile 
basis,  which  was  the  one  accepted,  the  cost  worked  out 
to  about  90.3c.  per  ton.  Trucks  are  now  delivering  about 
110  tons  per  day. 


of  the  destruction  of  the  old  portion  if  it  is  allowec 
to  remain  in  its  present  condition." 

The  history  of  the  Austin  dam  on  the  Colorado  River 
is  a  chapter  of  mishaps  due  in  part  to  engineering 
conditions,  but  also  to  faulty  promotional  and  financial 
methods  and  the  interference  of  city  officials  with  the 
engineers.  A  solid  masonry  dam  built  as  a  municipal 
enterprise  was  completed  in  1893.  It  was  1275  ft.  long. 
with  a  66-ft.  base  and  60-ft.  height  above  low  water. 
In  April,  1900,  part  of  this  dam  failed  by  sliding  down- 
stream. In  1911  the  city  granted  a  franchise  for  a 
dam  and  water-power  plant.  The  company  holding  this 
franchise  filled  the  gap  by  building  a  hollow  reinforced- 
concrete  dam.  This  had  its  crest  9  ft.  lower  than  that 
of  the  remaining  part  of  the  old  dam,  and  both  sections 
were  fitted  with  crest  gates  to  bring  the  maximuin  pool 
t')  a  level  C  ft.  above  the  crest  of  the  old  dam.  The 
fl-ods  of  1915  carried  out  some  of  the  gates,  filled  the 
raceway  and  caused  other  damage. 

Acceptance  of  the  work  by  the  city  was  refused  until 
various  defects  should  have  been  remedied.  Changes 
from  the  plans  were  discovered,  and  new  leaks  developed. 
Funds  for  additional  works  were  not  available,  and  the 
contractor  had  to  make  an  assignment.  The  power 
company  was  deeply  involved,  and  finally  a  receiver 
for  the  property  was  appointed  by  the  court. 

Mr.  Mead's  report  (an  illustrated  volume  of  214  pp.) 
states  that  for  two  years  practically  nothing  has  been 
done   toward    completing   the   plant,    though    some    ex- 
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aminations  and  reports  have  been  made.  In  May,  I9l7, 
the  city  council  authorized  the  employment  of  an  engi- 
neer to  examine  the  conditions.  Mr.  Mead  was  engaged 
for  the  purpose.  He  was  instructed  to  report  on  the 
stability  and  efficiency  of  the  dam  and  to  indicate  neces- 
sary changes  or  improvements  of  the  structure,  so  that 
the  city  might  have  full  knowledge  of  the  conditions 
in  case  it  should  desire  to  purchase  the  work  or  to 
insist  upon  the  execution  of  the  present  contract. 

Primarily,  according  to  Mr.  Mead,  the  foundations 
and  superstructure  need  extensive  repair.  At  the  heel 
or  upstream  side  of  the  dam  thorough  grouting  of 
the  foundation  rock  is  necessary.     In  addition,  a  cut-off 
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Section     o-f    New    Mollow  Portion, with  Crest    Gates    Removed 

Reinforced- Concrete    Portion         and   Proposed    Concrete   Facing 
(Crest  Gates     Recommended  Removed) 

CONCRETE     SECTION     SHOULD     HAVE     CREST     REMOVED 
AND   MASONRY   SECTION    STRENGTHENED 

wall  should  be  built  above  the  new  portion  of  the  dam, 
being  made  15  to  30  ft.  deep  according  to  the  effective- 
ness of  the  grouting.  A  similar  wall  at  least  10  ft. 
deep  should  be  built  above  the  heel  of  the  old  portion, 
unless  the  grouting  is  found  to  be  thoroughly  effective. 
If  the  leaks  under  the  new  portion  are  not  stopped  by 
this  work,  they  must  be  shut  off  by  still  deeper  and 
more  thorough  grouting  at  and  adjacent  to  the  fissures 
where  these  leaks  now  appear.  In  any  case  these 
fissures  should  be  well  filled  with  grout,  mortar  or 
concrete  to  a  depth  of  15  to  20  ft. 

Depressions  in  the  river  bed  below  the  toe  of  the 
new  portion  (hollow  dam)  must  be  filled  with  concrete, 
forming  an  apron  heavy  enough  to  prevent  further 
scour  by  flood.  This  filling  must  be  carried  up  to  an 
elevation  above  the  footing  of  the  cross-walls  so  as 
to  give  them  a  substantial  bearing  and  resistance 
against  sliding.  In  front  of  the  old  section  (solid  dam) 
a  50-ft.  apron  is  desirable,  but  possibly  not  essential 
at  the  present  time  if  the  bottom  is  watched  and  re- 
paired whenever  indications  of  erosion  appear. 

As  to  the  dam  proper,  crest  gates  and  piers  on  the 
new  portion  of  reinforced-concrete  hollow  section  should 
be  removed  and  the  crest  raised  9  ft.  to  the  elevation 
of  that  of  the  old  structure,  from  which  the  crest  gates 
should  also  be  removed  so  that  the  maximum  pool  will 
remain  at  the  elevation  of  the  original  dam.  Crest  gates 
to  raise  the  elevation  6  ft.  above  that  of  the  original 
crest  level  of  the  dam  are  not  recommended,  as  the 
increased  power  would  not  warrant  the  additional  ex- 
pense. Mr.  Mead  considers  that  the  most  economical 
development  will  be  given  with  the  original  crest  ele- 
vation. The  constr'iction  and  maintenance  of  gates  at 
this  dam  would  be  an  expensive  matter  irrespective 
of  their  design 


During  the  construction  of  the  apron,  the  inside  of 
the  new  part  of  the  dam  should  be  cleaned  out  and 
the  bottom  examined  for  signs  of  additional  leaks.  The 
old  solid  masonry  portion  should  have  the  foundations 
and  body  filled  with  cement  grout,  and  be  strengthened 
by  the  addition  of  concrete  on  the  downstream  face 
and  toe,  as  shown  in  the  accompanying  drawing. 

Other  work  which  is  necessary  includes  the  checking 
of  seepage  around  the  west  end  of  the  dam,  repairing 
the  sluice  gates  and  sluiceways,  making  the  headgate 
masonry  water-tight,  rebuilding  the  headgate  trash 
racks,  clearing  the  tailrace,  and  excavating  sufficient 
rock  to  give  the  water  from  the  draft  tubes  a  free 
discharge  and  a  maximum  velocity  of  not  over  3  ft. 
per  sec. 


Watertight  Expansion  Joint  Designed  for 
Concrete  Retaining  Wall 

FOR  the  concrete  retaining  walls  of  the  new  Hill- 
to-Hill  bridge  at  Bethlehem,  Penn.,  Harry  J. 
Finebaum,  assistant  engineer  to  C.  W.  Hudson,  the 
consulting  engineer,  has  designed  an  expansion  joinr. 
which  it  is  thought  will  permit  the  movement  of  the 
sections  of  the  wall  and  at  the  same  time  prevent  the 
water  in  the  fill  from  making  its  way  to  the  face  of 
the  wall  with  consequent  discoloration  and  cracking  of 
the  structure.  The  joint  is  shown  in  the  accompanying 
drawing.  It  consists  of  two  pieces  of  copper  held  in  the 
concrete  by  lugs  made  by  bending  back  the  split  ends 
of  each  piece  and  placed  on  each  side  of  the  joint  with 
one  end  projecting,  through  a  groove  in  the  concrete, 
beyond  the  inside  face  of  the  wall.  These  protruding 
ends  are  then  bent  over  to  hold  a  copper  flashing  piece 
across  the  joint  between  the  sections  in  the  wall.  Flash- 
ing and  straps  are  bound  together  as  shown  with  the 
waterproofing  fabric,  against  which  the  fill  is  placed. 
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CRADLE  OP  BOAT  INCLINE  READY  TO  ENTER  THE  WATER 


Cable  Inclines  Carry  Boats  Over  Illinois  River  Levee 

Electrically  Operated  Marine  Railway  Eliminates  Necessity  for  Lock 
Connection — Turntable  at  Top  of  Bank  Reverses  Cradle 


TRANSFER  of  river  barges  and  boats  across  an 
embankment  nearly  30  ft.  high  is  a  condition  ne- 
cessitated by  the  construction  of  a  levee  which  closes 
the  channel  formerly  connecting  the  Illinois  River  with 
Spring  Lake,  about  30  miles  below  Peoria,  111. 

Flood  protection  for  about  14,000  acres  of  overflow 
and  along  the  river,  by  the  construction  of  this  levee, 
A'as  proposed  by  the  Spring  Lake  Drainage  and  Levee 
District.  Protest  against  the  closing  of  the  channel  was 
Tiade  on  the  ground  of  the  lake  being  a  navigable  body. 
This  was  upheld  by  the  courts,  which  required  the  dis- 
rict  to  construct  and  maintain  works  for  providing 
communication  between  the  river  and  the  lake.  A  lock 
vas  found  to  be  too  expensive,  both  for  construction 
ind  maintenance.  A  cable  incline  of  the  marine  rail- 
vay  type  was  suggested,  and  this  was  adopted  after  hav- 
ng  been  approved  as  affording  adequate  service  for  the 
lavigation  interests. 

;  This  marine  railway  consists  of  two  inclines  on  oppo- 
,ite  sides  of  the  levee,  with  their  center  lines  at  an 
ngle  of  about  135°.  On  the  incline  tracks  travels  a 
•oat  carriage  or  cradle.  This  descenas  to  the  ends  of 
he  inclines  to  receive  or  discharge  boats,  its  floor  being 
ubmerged  to  permit  the  boat  to  be  floated  on  or  out  of 
he  cradle.  The  heads  of  the  incHnes  are  connected  by  a 
urntable,  which  swings  the  cradle  from  one  to  the 
ther.  In  this  way  the  side  to  which  the  hauling  cables 
[re  attached  always  face^  the  power  house  at  the 
lummit. 

'  Each  incline  is  about  300  ft.  long,  on  a  grade  of  10^, 
nd  has  two  standard-gage  tracks  spaced  50  ft.  c.  to  c. 
j'hese  tracks  are  laid  with  120-lb.  T-rails  on  creosoted 
•es  6x8  in.,  10  ft.  long,  spaced  16  in.  c.  to  c.  and 
edded  in  coarse  sand  which  is  12  in.  deep  under  the 
es.  The  ends  of  the  inclines  are  submerged  in  dredged 
lannels  leading  to  the  river  and  the  lake.  The  maxi- 
lum  vertical  lift  is  27  ft. 


The  cradle  or  boat  carriage  has  a  pair  of  through 
trusses  80  ft.  long  and  10  ft.  deep,  spaced  32  ft.  c.  to  c. 
These  are  connected  by  floor  beams,  each  composed  of  a 
pair  of  I-beams  riveted  against  the  sides  of  the  posts. 
Diagonal  bracing  extends  under  the  floor  beams.  The 
truss  chords  and  posts  are  composed  of  pairs  of  chan- 
nels, laced  over  the  flanges.  The  post  channels  fit  be- 
tween those  of  the  chords,  and  large  connection  plates 
provide  for  riveting  up  the  chords,  posts  and  diagonals. 

Adjustable  floor  beams  or  boat  beams  suspended  from 
the  top  chords  form  a  deck  which  carries  the  boat  during 
its  transit  over  the  inclines.  These  are  rectangular  box 
girders  which  fit  between  the  pairs  of  fixed  I-beams  of 
the  floor  system.  They  are  carried  by  suspension  rods 
placed  inside  the  posts  and  having  threaded  ends  which 
pass  up  through  bearing  plates  on  the  top  chords.     At 


Sec+ional  Elevation  of  Mc^rine  Railwov 

PLAN   AND    SEOTIO.N'    OK    MARINE    li.\ILWAY    FOR   TR.\NS- 
FERRING   BOATS   ACROSS   LEVEE 
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each  end  of  the  beam  is  a  vertical  cable  leading  to  a 
hand-operated  drum  in  the  truss  and  carrying  a  con- 
crete counterweight  block. 

When  a  boat  is  floated  into  the  cradle  and  over  the 
submerged  floor  the  boat  beams  are  first  raised  by  the 
handvi^heels  operating  the  cable  drums.  Then  split  nuts 
fitted  vi^ith  handles  are  clamped  on  the  threaded  rods, 
and  are  turned  by  hand  so  as  to  bring  the  beams  to  a 
firm  bearing  against  the  hull,  thus  taking  the  load.  The 
boat  beams  are  made  watertight  so  as  to  have  some 
buoyancy  and  thus  facilitate  the  work  of  raising  them 


into  position.  Use  of  the 
cables  for  the  greater  part 
of  the  hoist  and  of  the  nuts 
for  the  final  hoist  makes  a  i 
considerable  saving  of  time.  ! 
Plank  walks  on  brackets 
outside  the  trusses  are  pro- 
vided for  the  operators. 

The      boat      carriage     is 
mounted  on  a  pair  of  eight- 
wheel     trucks     with    33-in. 
Wheels    and    having    frames 
built  up  so  that  the  floor  of 
the  carriage  is  level.     Each 
truck  has  brakes  which  can 
be  applied  by  hand  and  are 
applied  automatically  in  case 
of  breakage  of  the  haulage 
cables.     To  each  truck  is  at- 
tached  a    ll-in.    steel   cable 
which    is    led    over    5-ft. 
sheaves  on  the  turntable  at 
the  head  of  the  incline  and 
thence    to    the    5-ft.    hoist-  ■ 
ing    drum.     Attachment   to  j 
the    truck    is    made    by    a  i 
heavy     drawbar    with    coil  ' 
spring.       Release     of     the 
spring  by  slacking  of  ten-  i 
sion    of   the   cable   will  set  \ 
the    brakes    on    the   wheels.  ; 
The    normal    speed    of    the 
cradle    is    16    ft.   per.   min. 
The  weight  of  the  boat-car- 
riage or  cradle  empty  is  about  55  tons,  and  the  loaded 
weight  with  the  largest  boat  is  about  400  tons. 

Transferring  the  cradle  from  the  head  of  the  ascend- 
ing incline  to  that  of  the  descending  incline  is  effected 
by  means  of  a  turntable  or  pivoted  transfer  table  about 
56  X  57  ft.  which  swings  through  the  angle  between  the 
center  lines  of  the  inclines.  A  vertical  pivot  at  the  rear  j 
end  and  corresponding  with  the  intersection  of  these 
center  lines  forms  the  center  around  which  the  table  1 
swings.  At  the  front  end  of  the  table  is  a  concrete  curb 
wall,  but  the  pit  is  open  at  the  rear. 
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Each  side  of  the  turntable  consists  of  a  pair  of  plate 
girders  about  541  ft.  long  and  spaced  5  ft.  apart,  the  two 
pairs  of  girders  being  50  ft.  c.  to  c.  Other  plate  gird- 
ers form  the  ends  of  the  table,  and  diagonal  braces  ex- 
tend across  the  inclosed  space,  with  a  strut  from  the 
pivot  point  to  the  intersection  of  the  diagonals.  The 
side  girders  are  48  in.  and  22  in.  deep  at  the  rear  and 
front  ends  respectively,  and  are  inclined  so  that  their 
top  chords  have  the  same  10%  slope  as  the  inclines. 
No  deck  or  floor  is  built  on  the  table. 

Wheels  under  the  ends  of  the  side  girders  support  the 
table  and  travel  on  two  concentric  tracks  on  the  floor 
of  the  pit.  Swinging  cables  are  attached  to  the  trucks 
at  the  outside  corners  of  the  table,  and  are  led  around 
guide  sheaves  along  the  center  of  the  outer  track.  From 
the  ends  of  the  arc  formed  by  this  track  the  cables  run 
to  guide  sheaves  outside  the  power  house  and  thence  into 


Honzontal  Section  above  Bottom 
BUOYANT   BOX   GIRDERS   SUPPORT   BOAT   ON   CRADLE 

:he  house  and  to  the  36-in.  hoisting  drum.  The  end  of 
:he  table  travels  at  about  20  ft.  per  min. 
.  Two  tracks  on  the  table  are  carried  by  the  pairs  of 
5ide  girders  and  register  with  those  of  the  inclines.  The 
laulage  cable  attached  to  each  truck  of  the  cradle  passes 
lown  over  a  large  vertical  sheave  mounted  at  the  rear 
!nd  of  the  table  track  and  around  a  horizontal  guide 
iheave  which  leads  it  out  through  a  hole  in  the  web 
>f  the  inner  girder.  From  these  side  sheaves  the  two 
ables  pass  to  horizontal  sheaves  over  the  pivot  and  then 
'ut  through  openings  in  the  rear  girder,  from  which 
hey  lead  to  the  power  house.  Midway  between  this 
lOuse  and  the  turntable  pivot  they  are  supported  by  a 
lair  of  horizontal  guide  sheaves  mounted  on  a  concrete 
'edestal. 

Electric  power  is  used  for  operating  the  machinery, 
urrent  being  taken  from  a  13,000-volt  transmission  line 
,0  miies  long,  which  also  serves  two  drainage  pumping 
lants.  A  75-hp.  motor  drives  the  drum  of  the  cradle 
|Oist,  and  an  18-hp.  motor  drives  that  of  the  turntable 
jable.  A  powerful  band  brake  on  the  hoist  is  con- 
rolled  from  the  operating  platform  and  will  be  applied 
lutomatically  if  the  cable  should  start  to  unwind  or 
!verhaul,  if  the  cradle  speed  should  exceed  16  ft.  per 
lin.  and  if  the  current  should  be  interrupted.  On  the 
perating  platform  are  a  speed  indicator,  a  diagram 
lith  pointer  showing  the  position  of  the  cradle  during 
|S  travel,  and  a  circular  dial  with  pointer  to  show  the 
|ovement  of  the  turntable. 

The  Spring  Lake  marine  railway  was  designed  by  the 
lliott  &  Harmon  Engineering  Co.,  of  Peoria,  111.,  as 
ligineers  for  the  Spring  Lake  Drainage  District.     It 


was  built  by  the  John  T.  Walbridge  Engineering  Co.,  of 
Chicago.  The  cradle  and  turntable  were  built  by  the 
Milwaukee  Bridge  Co.,  of  Milwaukee,  Wi.s.,  and  the 
operating  machinery  by  the  Connell.sville  Mfg.  &  Mine 
Supply  Co.,  of  Connellsville,  Penn.  Electrical  equipment 
was  furnished  by  the  General  Electric  Company. 


Engineer's  Story  of  Building  Dam 

Describes  Various  Steps  Taken  in  Making  Earth  Fill 

with  Concrete  Core-Wall  Pierced  by 

Concrete  Conduit 

THE  construction  of  an  earth  dam  on  Phelps  Brook 
for  an  additional  water-supply  for  Hartford,  Conn., 
was  described  at  the  November  meeting  of  the  New 
England  Water-Works  Association  by  J.  F.  Shaughnessy, 
assistant  engineer.  The  dam  is  of  earth  with  a  concrete 
core-wall,  and  a  reinforced-concrete  conduit  is  built 
through  it.  An  abstract  of  Mr.  Shaughnessy's  paper, 
which  is  an  engineer's  story  of  a  construction  job,  fol- 
lows: 

After  diverting  road  traffic  around  the  dam  and  pro- 
viding a  flume  12  ft.  v.dde,  4  ft.  deep  and  400  ft.  long 
to  carry  the  stream  flow,  excavation  for  the  conduit 
trench  was  begun.  About  two-thirds  of  this  was  in 
rock,  the  foundations  for  both  gate  chambers  being  in- 
cluded in  this  portion.  Blasting  was  necessan.'  for  a 
distance  of  about  100  ft.  In  order  to  guard  against 
opening  up  the  already  seamy  rock,  light  charges  of  40'^c 
dynamite  were  used  in  shallow  holes.  Near  the  bottom 
of  the  trench  loose  pieces  were  barred  out. 

All  surfaces  not  showing  clean  were  gone  over  thor- 
oughly with  picks,  to  remove  anything  that  would  pre- 
vent actual  contact  between  the  ledge  and  concrete  to  be 
poured  above  it.  After  a  sci-ubbing  with  water  and 
wire  brooms  a  coating  of  dry  cement  was  spread,  about 
one-fourth  bag  to  the  square  yard.  This  was  then  wet- 
ted to  the  consistency  of  thick  paint  and  brushed  in  with 
wire  brooms.  On  this  was  placed  a  thin  coat  of  mortar 
consisting  of  one  part  cement  to  three  parts  sand.  The 
pouring  of  the  concrete  was  immediately  started  on  this 
prepared  surface. 

The  conduit  is  of  horseshoe  shape,  6*  x  6*  ft.  inside 
measurement,  10  to  18  in.  thick,  according  to  the  depth 
of  cover.  The  longitudinal  reinforcement  'vas  1-in. 
twisted  steel  bars  about  12  in.  apart  and  3  in.  from  the 
inner  and  outer  faces.  Similar  reinforcement  was  used 
circumferentially  for  the  arcn,  the  two  being  tied  to- 
gether. 

T;ie  forms  lor  the  invert  and  the  outside  of  the  con- 
duit were  of  wood  and  were  built  as  the  work  pro- 
gressed. For  the  inside,  Blaw  metal  forms  were  used. 
Both  metal  and  Wooden  forms  received  a  coat  of  form 
oil  before  any  concrete  was  placed,  and  during  the 
pouring  the  concrete  was  spaded  to  assure  a  smooth 
surface  after  completion.  Special  spades  were  made  for 
use  in  the  arch,  to  enable  the  workmen  to  reach  be- 
tween the  reinforcement  rods. 

Contraction  joints  were  provided  every  25  ft.,  ingot 
iron  water  stops  being  inserted  at  each  joint.  The 
ends  of  the  sections  first  built  were  made  smooth,  except 
that  4  in.  of  8  x  s-in.  iron  were  left  protruding.  Before 
the   adjacent   sections   were   started   these   ends   were 
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coated  with  asphaltuni  paint.  The  outer  ends  of  each 
section  were  treated  in  like  manner,  making  every  25 
ft.  a  joint  that  was  virtually  watertight. 

While  the  building  of  the  conduit  was  under  way  the 
excavation  of  the  core-wall  trench  was  carried  on,  the 
deepest  part  being  about  30  ft.  below  the  level  of  the 
brook  at  a  point  150  ft.  south  of  the  conduit.  The  ma- 
terial in  this  cut  consisted  principally  of  fragments  that 
had  been  broken  from  the  ledge,  with  some  silt  washed 
in  from  the  valley  above.  It  was  removed  by  clamshell 
and  orange-peel  buckets. 

After  the  material  above  the  ledge  and  along  the  line 
of  the  core-wall  had  been  removed  and  the  grouting  done 
in  the  low  section,  the  building  of  the  core-wall  was  be- 
gun. A  section  30  x  21  ft.  was  cleaned,  and  cement  and 
mortar  were  applied,  as  already  described  in  the  case  of 
the  conduit. 

The  core-wall  was  built  8  ft.  thick  up  to  the  elevation 
of  the  brook,  430  ft.  above  sea  level,  and  tapered  to  2 
ft.  thick  at  the  water  line,  Elev.  485.  From  Elev.  485 
to  490  the  thickness  is  2  feet. 

At  the  bottom  of  the  core-wall  are  two  aprons,  one 
extending  10  ft.  from  the  upstream  and  one  extending 
3  ft.  from  the  downstream  face,  making  in  all  a  21-ft. 
contact  between  the  ledge  and  the  concrete.  These 
aprons  were  built  to  such  a  height  that  at  any  point  the 
ledge  was  covered  with  at  least  3  ft.  of  concrete. 

The  forms  for  the  sections  in  contact  with  the  ledge 
were  generally  built  of  wood,  as  this  material  could 
more  easily  be  made  to  conform  to  the  varying  shapes 
of  the  rock  encountered.  Above  the  first  lifts,  Blaw 
forms  were  used.  These  forms  were  made  of  channels, 
each  side  consisting  of  three  parts — a  center  piece  36  in. 
deep  with  a  6-in.  piece  bolted  on  either  side.  Through 
the  center  of  these  6-in.  channels  and  at  intervvals  of  5 
ft.  were  passed  I -in.  rods.  Struts  cut  to  a  length 
equalling  the  thickness  of  the  core-wall  kept  the  forms 
at  the  proper  distance  apart,  while  a  setscrew  on  the 
rods  outside  the  forms  prevented  spreading.  In  each 
completed  lift  the  upper  channel  was  allowed  to  remain 
in  place  and  become  the  lower  channel  of  the  form  for 
the  lift  above. 

At  the  end  of  each  30-ft.  section  a  contraction  joint 
with  water  stop  is  provided.  The  water  stops  are  placed 
in  grooves  varying  in  size  from  4  x  30  in.  to  3  x  16  in., 
according  to  the  thickness  of  the  wall.  In  the  middle  of 
each  groove  was  inserted  4  in.  of  the  8-in.  water  stop. 
These  contraction  joints  were  begun  at  the  ledge  and 
carried  vertically  to  the  top  of  the  wall.  The  ingot  iron 
is  given  a  6-in.  lap  and  is  bolted  wherever  joints  are 
broken. 

Three  keys  were  inserted  at  the  top  of  each  layer 
while  the  concrete  was  fresh.  Two  rows  of  keys  were 
fastened  to  the  forms,  leaving  grooves  4  in.  wide  on  the 
bottom  and  8  in.  wide  on  top.  The  center  groove  was 
triangular,  8  in.  wide  on  top.  All  grooves  were  6  in. 
deep. 

The  gravel  composing  the  outer  portion  of  the  dam 
was  rolled  in  layers  not  exceeding  1  ft.  in  thickness,  and 
the  loam  between  the  gravel  and  the  core-wall  was  rolled 
in  layers  not  exceeding  8  in.,  or  tamped  in  layers  not 
exceeding  4  in.  At  the  bottom  of  the  deep  cuts  it  was 
impossible  to  use  the  rollers  on  account  of  lack  of  space, 
so  puddling  was  substituted  for  rolling. 


Flood  Floats  Road  Guard  Railing 

By  C.  p.  Mo  wry 

OfFioe    Deputy     lOng-ineei',     King    County,    Washington. 

DURING  the  recent  floods  in  the  lower  valleys  of 
King  County,  Washington — the  worst  experienced 
since  the  system  of  modern  highways  was  begun — an 
unexpected  weakness  was  developed  in  the  massive 
timber  embanKment  rails  which  have  been  standard 
construction  in  the  county  for  several  years.  These 
railings  are  built  of  straight  peeled  fir  logs,  10  in.  to 
14  in.  in  diameter  with  scarfed  end  joints  adzed  to  a 
bearing  and  drift  bolted  to  the  tops  of  heavy  cedar 
posts,  and  spaced  8  ft.  center3.  These  posts  are  set 
into  the  ground  to  a  depth  of  about  3  ft.,  the  whole 
structure  being  designed  to  give  protection  both  mental 
and  physical  to  the  motorist  driving  along  high  places. 
For  a  week  or  two  a  considerable  portion  of  the  paved 
road  between  Seattle  and  Tacoma  was  under  water  to 


GUARD   RAILING  RAISED   WHEN  FLOOD   FLOATS   TIMBER 
DESPITE  GROUND  FRICTION  OF  POSTS 

a  depth  in  places  of  several  feet,  and  the  bouyancy  of 
the  railing  proved  to  be  in  excess  of  the  frictional 
resistance  of  the  surrounding  earth.  As  is  indicated 
in  the  accompanying  photograph,  considerably  more  than 
a  mile  of  railing  was  raised  in  this  manner,  in  some 
instances  enough  to  float  the  entire  structure  away  and 
lodge  it  against  the  fence  at  the  side  of  the  right-of-way. 

In  resetting  the  rails  it  is  proposed  to  spike  to  the 
lower  part  of  each  post  a  piece  of  3  x  8-in.  timber  2 
ft.  long.  Farm  fences  in  the  vicinity  built  with  the 
posts  similarly  treated  Avent  through  the  floods  without 
serious  injury,  while  those  built  in  the  ordinary  manner 
were  generally  destroyed. 

The  work  of  repairing  all  flood  damage  to  the  pei 
manent   highways   and   all   bridges   within   the  count 
is  being  carried  out  by  the  forces  of  the  county  engineer. 
Samuel  J.  Humes. 


Complete  One-Hundred-and-Twelve-Mile 
Paved  Road 

With  the  completion  and  opening  of  the  concrete-paveci 
road  between  Duwamish  and  Ronton  Junction,  Wash., 
there  is  now  completed  a  paved  highway  112  mile> 
long,  extending  from  a  point  near  Olympia,  Wash- 
to  Marysville,  in  Snohomish  County.  This  is  part  ot 
the  so-called  Pacific  Highway. 
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Common  Use  of  Records  of  Minimum 
Stream  Flow  Is  Pernicious 

Minimum  Flows  Not  Considered  in  Fixing  vSize  of 

Power  Development;  May  Indicate  Weak 

Report  or  Ulterior  Purpose 

By  George  F.  Ladshaw 

Consulting    Hydraulic    Engineei-.    Spaitanburg-,    S.    C. 

THE  record  minimum   flows  of  streams    (for   1904 
in  this  district)    are  discussed  in  so  many  recent 
engineering  reports  on  power  development  that  the  rea- 
sons for  such  action  demand  comment.     For  a  long  time 
the  writer  has  hesitated  to  offer  the  folloM^ing  remarks, 
hoping  that  the  abuse  would  be  discontinued  as  general 
,  public  knowledge  of  hydraulics  increased.    But  it  is  nec- 
•  essary  to  speak,  for  the  practice  still  is  rampant,  inter- 
.  fering  with  economic    development,    entailing   an    im- 
mense amount  of  unnecessary  work  on  engineers,  and 
<  breeding    doubt    and    dissatisfaction    among    business 
people. 

i  The  developments  exist  in  contradiction  to  the  re- 
ports. No  water-power  property  would  be  v^^orth  de- 
velopment if  these  low-flow  data  were  used  in  preparing 
designs.  Why,  then,  a  discussion  of  data  that  never 
reaches  the  power  house?  In  the  absence  of  exact 
knowledge  it  becomes  necessary  to  presume  rational 
bases  for  the  inclusion  in  engineering  reports  of  data 
that  are  expunged  in  making  designs: 
,  First,  these  records  are  dwelt  upon  by  young  men, 
only  just  knocking  at  the  door  of  notice  and  experi- 
ence, who  mistake  volume  of  data  for  depth  of  treat- 
ment. 

Secondly,  such  data  are  paraded  to  exert  influence  for 
some  ulterior  purpose. 

Some  Questions  Interjected  ^ 

Some  pertinent  questions  suggest  themselves:  What 
water  power  has  been  developed  considering  abnormal 
minimum  flow?  Are  all  the  technical  developments 
failures,  or  are  the  artists  who  manipulate  low-flow  data 
only  "bunco-steerers"?  Would  any  promoter  agree  to 
sell  property  basing  the  primary  capacity  on  the  record 
minimum  flow  and  accepting  a  proportionate  price  for 
the  excess  capacity,  after  an  allowance  of  10%  of  the 
plant  needed  for  regulation?  Does  not  about  90%  of 
jlant  capacity — barring  draft  on  reservoir  and  back- 
.vater  allowances — commonly  represent  the  available 
marketable  power?  Are  not  the  flgures  of  abnormal 
Tiinima  often  employed  to  derive  '"'fake"  values  of 
slants,  to  discourage  development,  to  yield  subterfuges 
i'or  opposing  interests? 

I  In  the  writer's  practice,  the  size  of  a  development  not 
laving  seasonal  storage  (and  seasonal  reservoir  ca- 
^)acity  is  generally  unavailable  on  streams  of  over  50 
^iq.mi,  drainage  area,  while  on  smaller  streams  it  is  usu- 
>  lly  cheaper  to  supplement  with  steam  than  to  provide 
'lecessary  reservoir  capacity)  is  fixed  by  judgment  after 
weighing  the  seasonal  demands  of  the  power  market, 
, iter  studying  the  daily  variations  in  demand  and  the 
>ossibility  of  daily  storage,  and  by  finding  that  com- 
>ination  of  hydraulic  and  steam  plants  that  will  de- 
elop  the  maximum  power  at  a  cost  which  the  market 
vill  support.     Minimum-flow  data  do  not  enter  in. 


The  interplay  of  complex  natural  phenom.era  back  of 
record  low  flows  is  an  interesting  subject  which  it  is 
well  to  study  to  learn  whether  ignorance  or  mischief  is 
the  cause  for  the  undue  di.splay  of  minimum-flow  data. 
So  far  as  design  goes,  however,  the  following  dis- 
cussion is  rather  academic. 

In  hydraulic-power  studies  a  calendar  year  consti- 
tutes a  complete  cycle  of  events,  varying  in  degree  only. 
Acceptance  of  a  tendency  to  recurrent  phenomena  in 
nature  and  a  scientific  basis  for  all  events  imposes  ex- 
pectation of  a  cyclic  character  for  minimum  rainfall; 
but  meteorological  science  shows  an  element  of  chance 
in  the  rainfall  coupled  with  the  tendency  of  nature  to 
"even  up"  within  short  periods.  It  is  evident  the  nor- 
mal rainfall  in  any  section  is  due  to  continental  and 
physical  conditions  as  yet  little  known,  but  the  variation 
in  amount  from  year  to  year  is  a  matter  of  chance  and 
subject  to  investigation  according  to  the  doctrine  of 
probability  as  used  by  actuaries. 

Normal  Rainfall  Average  of  Years 

The  normal  rainfall  for  any  section  is  the  average  for 
a  number  of  years.  Computation  of  this  average  could 
be  improved  by  least-square  treatment.  The  rainfall 
is  the  only  source  of  the  flow  of  streams.  The  flow  of 
streams,  run-off,  varies  directly  with  the  rainfall,  modi- 
fied principally  by  ground  storage  and  forest  condi- 
tions. The  flow  of  a  stream  during  a  year  of  normal 
rainfall  is  a  normal  flow,  modified  by  ground  storage. 
More  water  discharged  than  accounted  for  by  a  normal 
rainfall  is  due  to  ground  storage.  The  power  or  de- 
veloped flow  of  a  stream  for  twelve  months  is  ordinarily 
greater  than  a  normal  flow. 

The  normal  flow  of  streams  is  directly  proportional  to 
the  normal  rainfall  modified  by  geologic  structure  and 
forestation;  and  the  normal  flow  of  any  stream  can  be 
determined  from  the  rainfall  on  its  basin  or  on  a  simi- 
lar basin  where  the  rainfall  or  flow  is  known.  The  flow 
of  an  ungaged  stream  is  determined  by  comparison  with 
the  daily  records  of  a  gaged  stream  of  similar  condi- 
tions. That  is,  similar  conditions  in  drainage  areas  pro- 
duce similar  flow.  In  comparing  the  flow  of  gaged 
streams  to  determine  the  flow  of  an  ungaged  stream,  the 
rainfall  must  be  approximately  the  same,  as  well  as 
drainage  area,  geologic  structure  and  topography. 
Quite  often  the  elevations  above  sea  level  should  be 
approximately  the  same  and  the  areas  contiguous.  The 
conditions  are  given  in  the  order  of  import-mce.  The 
government  daily  recoi-ds  of  rainfall  and  stream  gag- 
ings  afford  voluminous  data  for  the  discussion  of  stream 
flow  in  hydraulic-power  development. 

The  writer  has  records  of  local  fluctuations  of  ground 
waier  for  over  twenty  years.  1894-1911),  and  in  making 
stuuies  of  everything  supposed  to  be  relevant  found  that 
fluctuations  in  ground  water  did  not  agree  with  tlie 
rainfall  as  light  or  heavy,  but  finally  deduced  the  im- 
portant principle  that  the  fluctuations  are  directly  pro- 
portional to  the  duration  of  the  rainfall — not  the 
amount. 

Forty-year  records  of  rainfall  in  this  district,  cor- 
rected for  local  excesses  and  deficiencies,  show  a  minor 
cycle  of  seven  years,  in  which  four  years  are  normal 
(variation  8<"r  and  less),  two  years  are  wet  (va- 
riation,  8<'r    excess   and   more),   and   one   year   is   dry 
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(variation,  8  to  15V  deficiency).  The  long-period 
minimum  in  this  section  is  26^^  deficiency.  The  records 
show  that  no  order  is  maintained.  The  sequence  of  wet, 
dry  and  normal  is  mere  chance. 

From  tabulating  a  cycle  of  events  as  observed  to 
obtain  the  degree  of  variation  affecting  a  yearly  period 
it  is  found  that  wet,  dry,  and  normal,  are  more  par- 
ticularly applicable  to  seasonal  periods,  and  frequently 
extend  beyond  a  yearly  period  in  which  the  rainfall 
strikes  a  balance  as  between  any  two  successive  sea- 
sonal periods.  That  is  to  say:  A  wet  following  a  dry 
period  balances  to  give  a  normal  condition.  But  in  hy- 
dropower  development  there  is  greater  interest  in  what 
happens  when  dry  periods  follow  dry  and  normal  pe- 
riods. The  periods  within  a  calendar  year  are  the  same 
as  given  by  Vermeule  and  Rafter  (U.  S.  Water  Supply 
Paper  No.  80)  except  that  the  winter  period  is  five 
months  and  the  summer  period  is  four  months  in  this 
section. 

It  is  well  known  that  the  ground-water  reservoir  of 
the  streams  sustains  the  normal,  low-season  flow  for 
several  weeks  during  a  total  absence  of  precipitation, 
and  the  rate  of  depletion  is  very  slow.  Streams  fre- 
quently discharge  an  inch  or  more  per  month  from  the 
watersheds  without  addition  of  rainfall.  This  is  par- 
ticularly true  of  the  summer  period,  when  rainfall  sel- 
dom affects  the  ground-water  reservoir. 

In  the  seven-year  cycle  investigated  there  were:  win- 
ter period,  3  wet,  2  dry,  and  2  normal  years;  summer 
period,  3  wet,  2  dry,  and  2  normal  years;  autumn  pe- 
riod, 3  normal,  3  dry,  and  1  wet.  This  cycle  includes 
the  record  minimum  year,  1904.  As  general  corollaries 
in  stream  flow,  wet  periods  are  independent  events 
and  normal  and  dry  periods  dependent  events,  as  to  suc- 
cessive influence.  A  regular  order  would  be  normal 
throughout  a  year  but  usually  exceptional.  Hence  order 
is  not  a  rule  and  combination  in  sequence  of  these 
events  produces  high  and  low  water  in  the  streams,  but, 
through  many  seasons,  a  normal  condition  is  main- 
tained. Also,  extreme  low  water  always  occurs  during 
the  third  or  autumn  period. 

Analysis  of  observations  shows  that  any  two  dry  or 
normal  periods  in  unbroken  sequence  following  any  wet 
period  reduces  the  stream  flow  to  normal  conditions  only. 
Three  or  more  dry  periods  in  sequence  produce  ab- 
normally low  water  and  reduce  the  power  available  at 
any  moment  during  the  third  dry  period  l)y  4%  to  20% 
as  the  dry  period  continues. 

Preceding  the  dry  autumn  period  of  the  year  1904, 
there  were  successively  one  normal  and  three  dry  pe- 
riods. During  that  dry  autumn  (which  was  the  fourth 
period  in  the  unbroken  sequence)  the  power  available 
dwindled  by  39.48%  of  normal  and  the  deficiency  ex- 
isted for  46.85%  of  the  year  (8760  hours).  The  deficit 
of  the  normal  total  annual  energy  yield  then  was 
18.497  per  cent. 

For  comparison,  in  the  year  1907  the  deficiency  in 
power,  as  above,  was  22.147%  for  18.63%  of  the  year 
and  the  deficit  in  total  normal  energy  was  4.126  per  cent. 
As  shown  by  observations,  three  or  more  dry  periods 
must  occur  successively  to  produce  an  abnormally  dry 
period  or  excessively  low  water.  Hence,  what  is  the 
probability  that  three  successive  dry  periods  will  recur? 
There   are   21   events,    7iv,   7d  and   7n.      Three   suc- 


cessive d  events  equals  A  X  Ai  X  "/i„.  or  3/114,  or  38 
to  1  against  a  triple  succession  of  like  events.  The 
records  of  rainfall  for  40  years  and  more  justify  this 
probability.  To  be  exact,  the  tabulations  prepared  in 
making  this  study  show  one  normal  and  four  dry  pe- 
riods preceding  the  1904  minimum  flow,  which  would 
make  the  probable  events  much  more  than  38  years 
apart. 

A  deficiency  in  rainfall  of  less  than  8%  during  any 
year,  following  wet  or  normal  years,  yields  normal 
stream  flow — the  stream  being  sustained  by  ground  wa- 
ter. Deficiency  in  rainfall  of  more  than  8%  and  less  than 
about  15%  affects  stream  flow  for  power  purposes  to 
the  extent  of  about  4%  of  the  time  of  normal  flow  and 
amount  of  power  available  during  one  year.  The 
greater  percentage  of  deficiency  succeeds  a  normal  year 
or  a  dry  winter,  usually,  and  occurs  once  only  in  any 
7-year  cycle,  as  so  far  observed. 

Curve  diagrams,  from  records,  for  drainage  area  and 
sectional  rainfall  reduction,  show  a  drop  in  rate  of  nor- 
mal flow  of  25%  for  between  150  and  500  miles  drain- 
age area,  50%  for  1000  miles,  and  70%  for  5000  miles, 
rainfall  being  50  to  65  inches  per  annum. 


Hazardous  Work  Produced  Few  Accidents 

Study  of  over  3000  accidents  which  occurred  during 
the  reconstruction  of  the  Manhattan  Elevated  Ry.  sys- 
tem in  New  York  City  for  three-track  operation  shows 
that  the  most  hazardous  work  did  not  produce  many 
accidents.  Very  few  fatal  or  other  accidents  occurred 
when  those  engaged  on  the  work  realized  that  special 
precautions  had  to  be  taken.  Not  a  single  accident 
happened  on  work  that  could  be  classed  as  extra  hazard- 
ous. Replacing  the  three  spans  of  the  Harlem  River 
Bridge,  which  work  was  done  at  night  (and  in  the  case 
of  one  span  during  a  heavy  snowstorm),  was  accom- 
plished without  an  accident  even  of  minor  character, 
although  the  work  was  done  at  maximum  speed  to  per- 
mit earliest  possible  resumption  of  traffic. 

Over  70%  of  the  accidents  caused  no  loss  of  time  to 
the  employee  hurt,  and  in  only  12%  of  the  total  number 
was  the  employee  away  from  work  more  than  two  weeks. 
Bruises,  sprains  and  cuts  made  up  74%  of  the  entire 
list;  accidents  to  the  eye,  10% ;  accidents  caused  by 
projecting  nails,  6%  ;  various  minor  causes  were  repre- 
sented in  the  other  10%.  With  respect  to  the  causes  of 
the  accidents  the  following  flgures  are  of  interest" 
56%  were  chargeable  to  the  injured  peison  himself, 
while  33%  occurred  when  working  with  others;  4'^r 
were  caused  by  falling  material,  3%  by  failure  of  plant 
(this  included  the  slipping  of  a  ladder  or  the  blowinp 
out  of  the  snap  of  a  riveting  hammer),  2%  by  train^ 
and  2%  by  short  circuits. 

The  work  was  carried  on  under  special  precautions 
to  guard  against  accidents,  although  on  the  other  hand 
it  was  necessarily  of  such  character  as  to  expose  the 
men  to  an  unusual  number  of  mischances.  The  average 
for  3334  accidents,  occurring  during  1,050,000  single 
man  working  days,  is  one  accident  per  318  men  a  day 
as  given  by  F.  W.  Gardiner  and  S.  Johannesson  in  a 
paper  entitled  "Manhattan  Elevated  Railway  Improve- 
ments," published  in  the  December.  1917,  "Proceedings' 
of  the  American  Society  of  Civil  Engineers,  and  pre- 
sented Feb.  6. 
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New  Shipyards  Built  on  Canadian 
Pacific  Coast 

rypes  of  Plants  for  Both  Wooden  and  Steel  Vessels 
Established  Within  Past  Year  in 
British  Columbia 

By  R.  Mackay  Fripp 

Architect.   Vancouver,  B.  C. 

AS  IN  practically  every  coast  section  of  America, 
British  Columbia  is  now  developing  a  shipbuilding 
ndustry.  A  year  and  a  half  ago  scarcely  a  vessel  of 
onnage  greater  than  a  tug  or  a  ferry,  a  scow  or  a 
mall  yacht  had  been  built  in  the  province.  Ships 
equiring  anything  approaching  extensive  repairs  had 
0  go  elsewhere,  even  though  the  finest  dock  on  the 
Pacific  Coast  is  at  Prince  Rupert.  The  high  price  of 
naterials  coupled  with  the  rate  of  wages  rendered  it 
mpossible  to  compete  with  those  places  enjoying  greater 
acilities  and  advantages  in  these  respects.  Today  with 
he  world-wide  demand  for  ships,  yards  for  the  con- 
traction of  both  wooden  and  steel  vessels  are  in  opera- 
ion  or  in  course  of  construction.  Of  a  dozen  such  yards 
n  the  vicinity  of  Vancouver  there  is  given  herewith 
he  description  of  some  typical  layouts  as  an  indication 
if  the  size  and  scope  of  the  plants  and  of  the  principles 
governing  their  construction. 

Some  twenty  years  ago  the  parts  of  two  or  three 
mall  steel  cargo  boats  were  brought  from  Great  Britain 
nd  assembled  in  Coal  Harbour,  B.  C,  but  no  serious 
ffort  was  made  in  shipbuilding  until  the  spring  of 
916,  by  which  time  the  shortage  of  tonnage  was  be- 
oming  acutely  felt,  particularly  in  the  export-lumber 
rade.  The  Provincial  Government  offered  encourage- 
aent  to  the  construction  of  wooden  auxiliary  steam 
ailing  schooners  and  a  score  of  them  were  quickly  un- 


1.       l.YALL    SHIPBUILDING     YARDS     AT     WKST     VAN- 
COUVKR,   B.   C,   A  TYPICAL   NORTH-SVKSTERN 
WOODEN-SHIP  YARD 


PIG.    ■>.      ANOTHER    TYPICAL    WOODEN-SHIP    YARD    NEAR 
VANCOUVER,   B.  C. 

der  construction.  They  are  built  to  one  type,  of  25.50 
tons  dead  weight  and  1,500,000  ft.  of  lumber  in  capacity. 
Each  has  twin  Bolinder  engines  of  360  hp.  to  give  a 
speed  of  8  knots.  Many  of  this  first  group  of  ships 
have  been  launched  and  several  have  actually  completed 
their  first  voyages. 

Steel  steam  shipbuilding  quickly  followed  on  the  first 
wooden  shipbuilding  program  and  on  May  17,  1917, 
the  first  oceangoing  steamer  built  in  Western  Canada 
was  successfully  launched  from  the  Wallace  Shipbuilding 
yards  at  North  Vancouver.  This  was  War  Dog,  a  boat 
of  4800  tons  dead  weight,  315  ft.  in  length,  45  ft. 
molded  beam,  27  ft.  depth,  and  6750  tons  displacement. 
Engines  designed  and  built  in  the  yards  gave  her  a 
speed  of  10  knots. 

The  wooden-ship  yards  are,  broadly  speaking,  laid  out 
on  the  same  general  plan,  a  typical  example  of  which 
is  the  Lyall  yards  near  Vancouver,  shown  in  Fig.  1. 
There  is,  for  instance,  a  wide  frontage  to  the  sea  or 
river  with  space  suflficient  for  laying  down  the  number 
of  vessels  required  side  by  side,  with  a  pier  or  wharfage 
for  unloading  waterborne  materiiw  and  a  narrow-gage 
line  or  lines  to  carry  it  to  the  workshops,  aerial  con- 
veyors or  traveling  derricks  to  distribute  it  where  re- 
quired when  worked  up  and  hoists  to  handle  it  at  the 
respective  ships.  In  everj-  case  the  base  of  the  yard 
Is  contiguous  to  railway  trackage  with  a  spur  or  spurs 
into  the  yard. 

Facing  the  line  of  vessels  is  a  row  of  machine  shops 
and  adjoining  these  are  the  compressors,  usually  three 
in  number,  for  furnishing  power  to  the  compressed  air 
tools.  These  consist  of  boring,  drilling  and  turning 
machines,  a  plant  foi  cutting,  threading  and  heading 
boltp,  and  another  for  gf.lvanizing.  A  model  loft,  pat- 
tern shops,  a  floor  for  templates  and  the  drafting  office 
are  grouped  together. 

As  compared  with  the  plant  for  building  steel  ships, 
that  for  the  construction  of  wooden  vessels  is  simple. 
The  massive  timbers  are  unloaded  from  the  scow  by  the 
traveling  derrick  on  the  wharf  and  stacked  in  the  space 
between  the  lines  of  the  derrick  and  the  overhead 
conveyors  which  cany  the  material  to  the  band-saw 
shops,  where  it  is  cut  to  the  templets  and  swung  over 
to  the  second  traveling  derrick  and  by   it  transferred 
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FIG.    3.      CRANEWAYS    BUILDING    STEEL   SHIPS    IN 
WALLACE   YARD   IN   NORTH   VANCOUVER 


to  a  third.  It  is  then  delivered  to  the  ship  cranes  and 
hoisted  into  position. 

Fig.  2  shows  the  layout  by  another  wooden-ship  yard, 
of  slightly  different  layout  from  the  Lyall  yard,  though 
the  plant  contained  is  practically  similar.  Where  the 
lumber  is  brought  to  the  yard  on  the  cars  it  is  stacked 
along  the  rails  of  the  traveling  derrick  by  which  it 
is  taken  to  the  shops,  the  overhead  conveyor  in  this  case 
being  dispensed  with.  This  derrick  also  travels  on 
tracks  between  the  shipways  which  it  controls. 

Ample  space  is  required  for  stacking  the  lumber  upon 
delivery  and  again  when  shaped  and  prepared.  A  great 
deal  of  work  is  done  in  the  open  air  by  hand,  such 
as  the  shaping  of  the  massive  rudder  and  bow  pieces, 
and  stern  posts,  scarving,  trimming  knees,  etc.,  the 
preparation  of  the  masts,  yards  and  booms. 

A  much  greater  space  is  demanded  for  wooden  ship- 
building in  proportion  to  tonnage  than  for  building  in 
steel.  In  the  latter  yards  materials  require  much  less 
space.  Plates  are  placed  on  edge  in  racks  and  passed 
with  the  minimum  of  handling  to  the  punching  and 
boring  machines.  A  few  months  ago  steel  ships  in 
tTiis  territory  were  ''assembled"  rather  than  built,  but 
a  complete  change  is  being  brought  about.  Though 
no  steel  is  rolled  in  the  province  as  yet,  all  shaping, 
cutting,  bending,  welding,  casting,  turning,  boring, 
drilling  and  punching  are  now  done  in  the  shops  of  the 
yards.  Engines  are  designed  and  built  complete  instead 
of  being  simply  imported  and  set  up. 

The  Wallace  shipyard  at  North  Vancouver  (Fig.  4) 
is  a  good  example  of  this  type.     Here  a  large  runway 


with  overhead  crane  is  placed  between  two  piers.  The  one  ' 
to  the  west  is  for  loading  and  unloading  scows,  and 
the  eastern  pier  has  a  traveling  derrick  but  has  sheer 
legs  as  well  at  the  pierhead  and  the  pier  is  upon  a  ' 
greater  scale  and  is  carried  out  to  deep  water.  Im-  j 
mediately  east  of  the  shipway  with  its  crane,  which  is 
shown  in  the  view,  is  a  ship  railway  of  2500  tons  capac- 
ity and  parallel  with  that  are  the  machine  shops,  smithy, 
shaping  floor,  furnace  room  and  galvanizing  plant  in 
the  order  nanied.  The  offices  and  drafting  rooms  occupy 
a  second  story  over  a  portion  of  the  machine  shops. 
Then  comes  ship  railway  No.  2,  of  1500  tons  capacity, 
and  more  wharfage  where  an  extension  of  the  machine 
shops  is  being  made.  The  crane,  it  will  be  noticed  from 
the  view  in  Fig.  3,  travels  on  light  steel  runways  braced 
by  overhead  trusses. 

North  of  the  gantry  extend  the  boiler  shop  sheds, 
punching  and  riveting  shops,  all  beneath  the  same  roof. 
The  L-shaped  building  in  the  northeast  corner  contains 
joiner  and  carpenter  shops  and  pattern  rooms.  The 
forge  connected  with  these  yards  is  on  the  Vancouver 
side  of  the  harbor.  The  entire  capacity  of  the  yard 
is  limited  to  the  construction  of  one  ship  of  8800  tons 
and  the  simultaneous  docking  and  repairing  of  two 
others,  not  exceeding  2500  and  1500  tons  deadweight. 

In  the  John  Coughlan  yards  on  False  Creek  six  steel 
steamers  aggregating  52,800  tons  deadweight  are  in  j 
course  of  construction.  The  position  is  ideal,  having 
a  wide  frontage  on  sufficiently  deep  and  wide  water 
with  a  bay  and  wharfage  on  the  west  side.  The  Great 
Northern  Ry.  tracks  form  the  southern  base.  The 
building  is  carried  on  in  the  open,  but  one  of  the  last 
ships  laid  down  is  to  be  covered  in.  The  plant  is  ar- 
ranged on  three  sides  of  a  square  of  which  the  ships 
may  be  said  to  form  the  fourth. 

The  buildings  facing  the  railway  (see  Fig.  5)  are 
two-storied  with  a  through  entrance  separating  the 
office  block  from  the  machine  shops,  which  extend  across 
the  balance  of  the  front.  Above  the  machine  shops  are 
the  mold  loft  and  templet  rooms.  The  whole  of  the 
west  wing  is  devoted  to  the  preparation  of  the  plates, 
which  are  unloaded  at  the  wharf  on  that  side  and  placed 
in  the  racks  by  means  of  a  narrow-gage  railway  and 
distributed  thence  to  the  different  boring,  cutting  and 
punching  machines  by  means  of  the  same  narrow-gage,: 
which  is  continued  around  the  building.  A  powerful' 
traveling  crane  takes  the  prepared  materials  to  the 
yard  and  then  they  are  delivered  by  the  overhead  con- 
veyors to  the  different  ships. 


IMU.    4.      WALLACE   SHIPYARD,    NORTH    VANCOUVER.   B. 
WHERE  8800-TON  STEEL  SHIPS  ARE  BUILDING 
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COUGHLAN  SHIPYARDS,  WHERE  BRITISH  COLUM- 
BIA  STEB^L  SHIPS   ARE   BEING   BUILT 


An  extensive  shaping  floor  and  furnaces  are  included 
in  this  wing,  where  the  ribs,  bearers,  beams  and 
stanchions  are  bent  to  the  templets.  A  three-storj' 
boiler  shop  forms  the  eastern  wing,  for  the  engines  and 
boilers  are  designed  and  built  in  the  yards. 


Deep  Drainage  of  Foundation  Soil 
for  Heavy  Building 

Open-Joint  Brick  Sewer  35  Ft.  Below  Ground  Drains 
Foundation  Soil — Straw  and  Cinder 
Filling  Over  Sewer 

DEEP  foundation-soil  drainage  by  an  open-joint 
sewer  was  employed  in  connection  with  the  founda- 
tion work  of  the  Cleveland  municipal  auditorium,  or 
public  hall,  now  under  construction.  The  building,  213  x 
590  ft,  is  not  only  large  but  has  heavy  foundation  loads 
on  account  of  its  large  central  auditorium  with  long- 
span  roof.  The  site  is  within  a  few  hundred  feet  of 
the  edge  of  the  lakeside  bluff,  being  in  the  square  be- 
tween St.  Clair  and  Lakeside  Aves.,  East  6th  St.,  and 
East  4th  St.  The  soil  in  this  vicinity  is  largely  sand 
with  some  clay,  in  varying  strata,  and  hard  quicksand, 
changing  to  blue  clay  35  ft.  below  ground  near  the 
south  end  of  the  site,  and  50  ft.  or  more  near  the  north 
end.  When  wet,  the  sand  is  regarded  as  unreliable 
with  respect  to  settlement,  even  at  moderate  loads.  Yet 
any  other  foundation  than  spread  footings  would  have 
been  very  costly  and  of  doubtful  merit. 

Ground  water  is  about  24  ft.  below  grade.    The  neces- 
sity of  providing  for  a  basement  story  18-  ft.  high  in 


the  clear  brought  the  lowe.st  footings  about  33  ft.  be- 
low ground,  the  basement  floor  itself  being  ju.st  a  few 
feet  above  ground  water  level.  Some  of  the  column 
loads  approach  two  million  pound.s.  It  was  decided  that 
drainage  of  the  subsoil  gave  the  best  a.ssurance  against 
settlement  of  the  footings.  Since  the  sand  has  excel- 
lent bearing  capacity  when  dry,  the  reduced  size  of 
footings  also  made  the  drainage  plan  economical. 

The  underlying  clay  at  its  highest  point,  near  the 
south  end  of  the  building,  fixed  the  elevation  of  the 
drain  as  about  35  ft.  below  ground.  The  drain  slopes 
down  about  27  in.  in  the  600  ft.  from  St.  Clair  Ave.  to 
Lakeside  Ave.  At  its  north  end  it  discharges  into  an 
8-ft.  interceptor  in  Lakeside  Ave.,  45  ft.  below  ground 
level. 

The  drain  is  a  circular  brick  sewer  of  24-in.  inside 
diameter.  Its  location  with  respect  to  some  of  the 
main  building  footings  nearby  is  illustrated  by  the 
sketch  herewith.  The  architect  assumed  that  the 
ground  water  slope  toward  the  drain  might  be  as  steep 
as  1  on  2,  and  that  the  nearest  edge  of  any  footing 
should  be  kept  above  this  slope  line  to  make  sure  of  hav- 
ing dry  ground  beneath  the  footing  unoer  all  conditions. 

The  invert  of  the  drain  is  laid  .solid  in  cement  mortar. 
The  sides  and  arch,  however,  have  open  end  joints  of 
the  brickwork,  only  the  sides  of  the  brick  being  buttered. 
To  facilitate  drainage  to  the  sewer  and  at  the  same  time 
prevent  the  entrance  of  sand,  a  1-ft.  bed  of  straw  is 


1#  Floor    EJ.WO 


Drain  Sewer 


FOUNDATION   DRAINAGE   SEWER   AROUND  CLEVELAND 
PUBLIC  HALL   (SECTION   AT   EAST   SLXTH   ST.    FRONT) 

laid  over  the  top  of  the  arch  and  the  sewer  trench  i.  then 
bt  ckfilled  with  cinders  to  a  depth  of  about  16  ft.,  form- 
in,;  a  permeable  mass  that  will  intercept  groundwater 
flowing  toward  the  site  of  the  building  fi-om  the  sur- 
rounding ground  and  divert  it  to  the  sewer  below. 

With  the  footings  thus  carried  on  dried-out  soil,  a 
loading  of  3  tons  per  sq.ft.  was  used  for  all  the  column 
foundations. 

The  public  hall  was  designed  by  Frederic  H.  Betz,  city 
architect  of  Cleveland.  The  plan  of  subdraimng  the 
foundations  follows  the  method  used  some  years  ago 
at  the  site  of  the  court  house  and  the  city  hall.  Hoag 
&  Dahl  are  contractors  for  the  drain. 
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Mixing  Baffles  Cut  Down  Chemicals 
at  Jackson,  Miss. 

Installed  at  Slight  Expense,  They  Materially  Reduced 

Alum  Required  in  Mechanical  Water 

Filtration  Plant 

By  John  R.  Baylis 

Chemist.    Water-Filtration    Plant,    Baltimore,    Md. 

THE  usefulness  of  baffles  in  the  coagulation  basins  of 
mechanical  filtration  plants  is  illustrated  by  experi- 
ence at  the  water-works  of  Jackson,  Miss.  A  notable  sav- 
ing of  alum  has  been  effected,  but  more  particularly 
when  the  turbidity  is  relatively  low. 

Jackson,  Miss.,  obtains  its  water  supply  from  Pearl 
River  at  a  point  just  above  the  city.  Prior  to  the  con- 
struction of  a  filter  plant  in  1914  the  water  was  used 
without  treatment.  The  river  has  a  drainage  area  of 
over  3000  sq.mi.  above  Jackson,  mostly  woodland 
country,  and  is  not  very  thickly  populated.  The  water 
is  not  highly  polluted  but  at  times  has  considerable 
turbidity. 

Water  is  pumped  from  a  low-lift  pumping  station 
to  a  storage  reservoir  holding  about  6,000,000  gal., 
and  to  the  coagulating  basins.  Electric  current  is  ob- 
tained for  liic.  per  kw.  for  pumping  at  off-peak  loads, 
so  part  of  the  day  water  is  pumped  direct  to  the 
coagulating  basins  and  the  balance  of  the  time  is  taken 
from  the  storage  reservoir.  This  causes  the  turbidity 
to  vary  considerably  during  the  day,  making  it  more 
difficult  to  regulate  the  amount  of  chemicals  to  be  used. 

There  is  nothing  unusual  about  the  design  of  the 
negative-head  mechanical-filter  plant.  It  has  two  coagu- 
lating basins  with  a  capacity  of  325,000  gal.  each,  four 
filters  of  a  capacity  of  1,000,000  gal.  each,  and  a 
500,000-gal.  clear-water  reservoir.  The  period  of  sedi- 
mentation in  the  coagulating  basins  is  usually  from 
4  to  6  hours,  but  may  vary  considerably  from  this  at 
times  through  variation  in  pumpage  to  the  city. 

As  constructed  the  lime  was  fed  into  the  pipe  line 
carrying  the  water  to  the  coagulating  basins  at  a 
point  about  100  ft.  and  the  alum  about  60  ft.  from 
the  basins.  This  gave  the  lime  a  slight  mix  before  the 
alum  was  added.  From  2  to  4  grains  of  alum  per 
gallon  was  added,  depending  on  the  turbidity  of  the 
raw  water;  and  a  email  amount  of  lime  to  prevent  any 
free  alum  in  the  filtered  water. 

Shortly  after  starting  operationithere«were,complaints 
of  red  water  and  bad  taste  due  to  corrosion  of  the  pipes 
by  the  carbonic  acid,  which  varied  from  10  to  20  parts 
per  million  in  the  filtered  water.  The  filter  beds  gave 
considerable  trouble  in  the  summer  of  1915,  becoming 
air-bound  after  4  to  6  hours'  use.  The  cause  of  this 
trouble  was  not  determined,  but  may  have  been  due 
to  the  carbonic  acid,  as  there  was  no  further  trouble 
the  next  year,  after  it  had  been  reduced.  The  bacterial 
results  were  not  very  good,  but  as  the  raw  water  was 
not  badly  polluted  no  great  effort  was  made  to  increase 
the  efficiency 

Beginning  October,  1915,  more  lime  was  added  to 
reduce  the  carbonic  acid,  which  required  more  alum  to 
produce  coagulation.  To  give  a  water  free  from  carbonic 
acid  required  from  li  to  2  grains  of  lime  and  from 
4  to  6  grains  of  alum.    Tnis  was  an  excessive  amount  of 


chemicals,  so  experiments  were  made  toward  obtaining 
better  results.  It  was  found  that  good  coagulation  could 
be  obtained  without  the  use  of  lime  and  with  consider- 
ably less  alum  than  was  being  used.  After  a  slight 
sedimentation  the  addition  of  lime  did  not  affect  the 
coagulation.  The  lime  pipes  were  changed  the  latter 
part  of  February,  1916,  so  as  to  add  lime  to  the  water 
where  it  passed  from  the  first  to  the  second  coagulating 
basin,  being  half  the  period  of  sedimentation.  By  this 
change  the  carbonic  acid  was  reduced  to  nearly  zero 
without  the  use  of  more  alum. 

Table  I,  showing  the  effect  of  adding  lime  to  the  water 
before  alum,  gives  an  average  of  numerous  laboratory 
tests. 

In  making  these  laboratory  tests  it  was  noticed  that 
considerably  less  alum  was  required  than  was  actually 
being  used  in  the  plant.     This  was  thought  to  be  due 


T.\BLK   I. 
( liaw  water 


KFFECT  OF  ADDING   LIME  BEFORE  .VLL'.M 
turbidity,  113;    alkalinity,  20.0;    carbonic  acid,  4.4) 


Amount  of  alum  necpssary  to  form  a  floe  within  5  minutes  after   one   minute 

i.iitation. 


(■rains  per  Gallon 


jimc 

Alum 

Alkalinity 

Carbonic 

0  0 

1.9 

7.0 

15  8 

0  5 

2.6 

10.0 

14.3 

10 

3.0 

17.0 

13   2 

15 

3  4 

20.0 

7  9 

2  0 

3  9 

29  0 

3   5 

3  0 

4   5 

42  0 

0  0 

.Vcid 


to  a  more  thorough  mixing  in  the  laboratory  so  in  July, 
1916,  mixing  baffles  were  constructed  in  the  first  coagu- 
lating basin,  at  a  cost  of  only  $57.  The  results  (Table 
II)  show  a  considerable  saving.  Possibly  some  of  this 
was  due  to  better-trained  operators,  but  it  is  believed 
that  most  of  it  should  be  credited  to  the  mixing  baffles. 

The  saving  seems  to  be  more  when  the  turbidity  is 
low  than  when  it  is  high.  .When  the  turbidity  is  above 
100  the  amount  saved  is  not  very  great.  In  tests  at 
the  plant  to  get  some  idea  of  the  saving  in  alum  it 
was  found  that  it  amounted  to  nearly  50%  when  the 
turbidity  was  below  15  and  only  something  over  109c 
when  above  100. 

It  will  be  seen  from  Table  II  that  the  average  amount 
of  alum  used  after  constructing  the  mixing  baffles  in 
July,  1916,  was  1.8  grains  as  compared  with  3.1  grains 
used  before  their  construction.     The  turbidities  were 

TABLE  II.    AVERAGE  AMOUNTS  OF  LIME  AND  ALUM,  1915-17 


Grains  per  Gallon 

Carbonic 

Acid 

Approximate 

Date 

Alum                      Li'ne 

Filtered  Water 

Turbidity 

July, 

1915 

2.6                        04 

15 

Aug., 

1915 

2.6                        0   1 

15  0 

12 

Sept. 

1915    • 

2.5                        01 

16  0 

10 

Oct., 

1915 

3.6                        20 

6  0 

15 

Nov. 

1915 

2.8                        2  6 

7  0 

12 

Dec, 

1915 

3.6                        21 

16  0 

40 

.Jan., 

1916 

3.8                        20 

17  0 

65 

Feb., 

1916 

29                        14 

18  0 

25 

Mar. 

1916 

3   1                         17 

1.0 

30 

Apr., 

1916 

3.1                        17 

0.5 

25 

May, 

1916 

3.6                        17 

0.9 

50 

.June, 

1916 

3.7                        19 

1.0 

55 

*Jul> 

,  1916 

2.8                       18 

0  6 

35 

Auk.. 

1916 

3.0                       10 

1.0 

115 

Sept. 

1916 

1.6                       10 

13 

35 

Oct., 

1916 

1.2                      09 

2  0 

15 

Nov. 

1916 

1.0                      07 

2  2 

10 

Dec., 

1916 

1.5                      0  6 

2  6 

20 

Jan., 

1917 

2.4                      03 

Feb., 

1917 

2.6                        02 

Mar. 

1917 

1.9                        05 

Apr., 

1917 

2.1                        0  3 

May, 

1917 

1.7                      0.3 

June, 

1917 

13                      03 

July, 

1917 

15                      01 

*  Mixing  baffles  introduced. 

not  recorded  as  regularly  as  they  should  have  been,  so 

the  true  turbidity  may  vary  a  little  from  that  given. 

The  water-treatment  plant  was  designed  in  the  office 

of  George  W.  Fuller,  New  York  City.     The  writer  had 
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charge  of  construction  and  for  two  years  was  also  in 
charge  of  operation.  He  resigned  as  manager  of  the 
Jackson  water-works  in  December,  1916.  The  results 
given  since  that  date  are  from  records  kept  at  the 
plant  and  are  believed  to  be  nearly  accurate.  From 
the  best  intormation  that  can  be  obtained  the  turbidity 
for  the  two  years  lias  averaged  about  the  same. 


Punching  Test  To  Indicate  Strength  of 
Steel  Trench  Helmets 

By  Harold  A.  Thomas 

Associate    Professor    of    Civil    Engineering,    Rose    Polytechnic 
Institute,  Tei-re  Haute,  Ind. 

TO  devise  a  test  capable  of  measuring  the  bullet- 
resisting  capacity  of  trench  helmets  proved  an  in- 
teresting problem  for  the  testing  laboratory  at  Rose 
Polytechnic  Institute.  These  helmets  have  somewhat 
the  shape  of  inverted  washbasins  and  are  made  of 
alloy  steel  of  great  strength  and  toughness,  the  thick- 
ness of  the  metal  being  about  that  of  ordinary  blotting 
paper.  They  are  purchased  by  the  military  authori- 
ties on.  the  basis  of  their  ability  to  withstand  the 
penetration  of  an  actual  bullet  fired  in  the  "ballistic 
test." 

While  'this  test  is  satisfactory  for  purposes  of  accept- 
ance, it  was  found  by  a  manufacturer  to  be  lacking  in 
sensitiveness  and  quantitative  value  as  a  control  in 
determining  neat-treatments  to  develop  the  highest 
qualities  of  the  material. 

In  order  to  establish  a  test  suitable  for  such  control, 
experiments  were  made  with  the  Brinell  hardness  test, 
tensile  tests  on  narrow  strips  cut  from  the  helmets,  and 
punching  tests  with  a  round-nosed  punch.  The  latter 
proved  to  be  more  con- 
venient and  sensitive 
than  the  others,  bring- 
ing out  differences 
in  the  helmets  quick- 
ly and  positively.  A 
punch  and  die  of  the 
dimensions  shown  on 
the  drawing  were 
found  to  give  satis- 
factory results.  The 
failure  of  the  material 
in  this  test  is  similar 
to  that  $vhich  occurs 
,  under  the  "flattened  nose,  of  a  bullet,,  the  metal  tearing 
apart  under  a  stress  of  tension  accompanied  by  more 
or  less  bending. 

For  this'  reason  it  appears  that  the  conditions  of  the 
ballistic  test  are  more  closely  duplicated  in  the  punching 
test  than  in  any  other  simple  static  test  that  is 
available. 

The  punch  used  should  be  designed  with  sufficient 
length  to  permit  a  helmet  to  be  turned  to  bring  any 
portion  over  the  die  without  interference  with  the  com- 
pression head  of  the  testing  machine.  A  centering 
device  for  the  die  is  desirable.  No  trouble  with  buck- 
ling^ of  the  metal  is  experienced  if  the  helmets  are 
punched,  from  the  inside  outward.  In  tests  made*  by  the 
writer  with  apparatus  of  the  dimensions  shown  in  the 
figure,  the  load  required  to  produce  failure  occasionally 
exceeded  6000  pounds. 


Compression  Head 
of  tesfini^  Machine 


Portion  of  Helmet 
under  Test 


Weiqiiing  Table  of 
Testing  Machine 


ROUND-NOSED  PUNCH  GIVES 
SENSITIVE   TEST 


Recommends  Specific  Fees  for 
Engineering  Services 

Edmund  T.  Perkins,  in  Address  to  Illinois  Eni^neers, 

Proposes  Schedule  of  Charges  Based  on 

Percentage  of  Cost 

A  SCHEDULE  of  charges  for  engineering  services, 
based  on  a  percentage  of  the  co.st  of  the  work,  i.s 
given  in  a  paper  by  Edmund  T.  Perkins,  Chicago,  pre- 
sented at  the  recent  annual  meeting  of  the  Illinoi.s 
Society  of  Engineers.  The  percentage  varies  with  the 
total  cost,  its  total  decreasing  a.s  the  total  cost  increa.ses. 
This  is  shown  by  the  accompanying  table.  The  percent- 
ages are  computed  upon  the  entire  cost  of  the  completed 
work,  exclusive  of  engineering;  or  upon  the  estimated 
cost  pending  execution  or  completion.  The  term  "cost" 
refers  only  to  such  part  of  the  whole  work  or  project  as 
the  engineer  may  deal  with. 

Charges  for  engineering  service  on  a  per  diem  basis 
may  be  as  follows,  the  charge  being  for  each  day  absent 
from  the  office.  This  does  not  include  expenses,  which 
will  be  added  to  the  per  diem  charge.  Chief  engineer, 
$500  retaining  fee  and  $100  per  day;  assistant  chief 
engineer,  $50  per  day;  topographical  assistant  engineer 
and  chief  of  party,  $15  to  $25;  designer,  $12.50;  in- 
strument man,  draftsman  and  computer,  $7.50;  stenog- 
rapher, chainman  and  axeman,  $3.50.  Attendance  at 
court  or  expert  testimony  for  any  fraction  of  a  day  is 
considered  as  a  full  day. 

Services  generally  charged  for  on  a  percentage  basic 
include  reconnaissance,  preliminary  reports,  plans 
specifications,  details,  supervision,  progress  estimates, 
superintendence,  alterations,  professional  advice,  con- 
sultation, court  work  and  arbitration.  Surveying  should 
be  charged  for  on  the  per  diem  basis. 

Charges  on  other  bases  than  the  above  were  outlined 
by  Mr.  Perkins  in  his  paper.  A  fixed  fee  for  services 
rendered  may  be  charged  by  agreement.  Where  a  long 
engagement  for  professional  services   is  contemplated, 

TABLE  OF  ENGINEERING  CHARGES  ON  PERCENTAGE   BASI.S 
Less     $5,000   $10,000  $20,000  $30,000    $100,000  $200,000 


than 


to 


Over 


$5,000  $10,000  $20,000  $50,000  JlOO.OOO  $200,000  $500,000  $500,000 


Reconnais- 
sance   

Preliminaries 

Plans      and 
specifications 

*Supervision. 

Superintend- 
ence   

tAlterations. 


2  0 
15 


1    75 
10 


3  5 
18 


4  5 
6  5 


15 
0  8 


0  73 
0  5 


I    0 


4  0 
6  0 


Everything 
from  begin- 
ning to  com- 
pletion of  job  12 


5     10  73       93 


3  5 
5  5 


7  9 


3  3 
5  0 


6  0 


I    3 
0  8 


2  8 
4  0 


5  3 


4  2 


*  Supervision  is  not  charged  for  when  superintendence  is  charged. 
t  Alteration  relates  only  to  value  of  work  involved  in  alteration. 

the  engineer  may  accept  such  retainers  on  a  yearly 
basis,  at  a  compensation  not  less  than  that  of  the  per- 
manently employed  engineer  of  the  client.  E.xcept  in 
cases  where  the  compensation  is  in  the  form  of  an 
annual  retainer,  the  agreement  between  the  engineer 
and  his  client  should  specify  the  period  of  time  during 
which  the  compensation  as  determined  by  per  diem 
charges,  fixed  fee,  or  agreed  percentages,  shall  apply. 
If,  through  no  fault  of  the  engineer,  the  work  should  not 
be  completed  within  the  time  so  specified,  an  additional 
charge  may  be  made,  the  basis  for  which,  if  practicable, 
should  be  agreed  upon  in  advance. 
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Earth  Dam  Has  Screened  Gravel  Core  and  Pipe  Drains 

Pervious  Interior  and  Drainage  System  Prevent  Saturation — Dam  Has  Steel  Movable 
Crest,  Concrete  Spillway  and  Outlet  Culvert  with  Gate  Tower 


SATURATION  of  an  earth  dam  by  seepage  from  the 
sides  was  an  unusual  condition  to  be  provided 
against  in  the  design  of  the  Sherburne  Lakes  irrigation 
dam  in  Montana.  Instead  of  making  the  core-wall 
water-tight,  therefore,  it  is  purposely  made  permeable 
to  allow  the  escape  of  water  that  may  find  its  way  into 
the  upstream  section.  A  system  of  pipe  drains  provides 
for  carrying  off  this  water  so  that  it  will  not  saturate 
the  downstream  section.  The  dam  is  900  ft.  long,  with 
a  maximum  height  of  83  ft.  above  the  bed  of  the  creek, 
and  has  a  content  of  nearly  2^0,000  cu.yd. 

In  connection  with  the  irrigation  of  lands  in  the  Milk 
River  Valley  of  northern  Montana,  the  U.  S.  Reclama- 
tion Service  is  developing  a  storage  reservoir  on  Swift 
Current  Creek,  in  the  eastern  portion  of  the  Glacier 
National  Park.  The  reservoir  is  formed  by  the  con- 
struction of  the  Sherburne  Lakes  Dam,  just  below  the 
outlet  of  the  Lower  Sherburne  Lake.  The  present  de- 
velopment of  the  reservoir  site  will  have  a  capacity  of 
76,000  acre-feet.  The  stored  water  will  be  diverted  to 
the  Milk  River  drainage  area  through  the  St.  Mary 
Canal,  which  was  completed  by  the  Reclamation  Service 
in  1915. 

On  account  of  the  great  amount  of  seepage  from  ad- 
jacent sidehills  and  the  high  clay  content  of  available 
construction  materials,  the  design  of  the  dam  provides 
for  an  unusually  complete  drainage  system.  Instead  of 
the  clay-puddle  or  concrete  core-wall  used  in  many  earth 
dams,  this  dam  has  the  unusual  feature  of  a  core-wall  of 
screened  gravel  with  connecting  drain  pipes.  The  re- 
moval through  the  core  and  drains  of  any  moisture  pene- 
trating the  dam  should  prevent  the  saturation  of  the 
downstream  half  of  the  embankment. 

The  limited  quantity  of  pervious  material  available 
made  it  impracticable  to  incur  the  expense  of  building 
the  downstream  portion  of  the  dam  of  such  material. 
The  whole  dam,  therefore,  is  built  of  the  nearly  imper- 
vious natural  mixture  of  clay,  sand  and  graVel  found 
in  the  spillway  channel  cut.  This  contains  a  consider- 
able excess  of  clay. 

The  maximum  section  of  the  dami,  with  the  location  of 
the  spillway  and  outlet  structures,  and  the  drains  and 
cutoffs  under  the  dam,  are  shown  in  the  drawings.  The 
upstream  slope  has  an  18-in.  paving  of  field  stone  on  a 
12-in.  layer  of  gravel.  The  stones  are  the  largest  avail- 
able that  can  be  placed  by  hand,  none  having  a  depth  less 
than  15  in.  The  paving  above  maximum  water  level  will 
be  grouted,  and  will  be  surmounted  by  a  concrete  para- 
pet wall  projecting  3  ft.  above  the  surface  of  the  grouted 
paving.  The  top  of  the  embankment  will  have  a  ■3-ft. 
layer  of  coarse  gravel  or  cobbles.  The  downstream  slope 
is  covered  with  12  in.  of  gravel. 

The  embankment  is  divided  longitudinally  by  the 
core  of  screened  gravel.  This  extends  from  end  to  end 
of  the  dam,  and  from  the  crest  down  to  a  depth  of  1.5 
ft.  into  the  impervious  boulder  clay  forming  the  foun- 


By  L.  V.  Branch 

Engineer,   IT.    S.    Reclamation    Service,    Shei'burne,    Mont. 

(lation  of  the  dam.  In  the  mid-creek  section,  however, 
the  gravel  core  does  not  extend  below  the  level  of  the 
lateral  drains.  The  width  of  this  core  is  5  ft.  at  the 
crest,  widening  toward  the  base  by  a  batter,  on  each 
side,  of  3.5  in  100.  Built  into  it  at  6  in.  above  the  bot- 
tom is  a  longitudinal  drain  of  8-in.  cast-iron  pipe  laid 
with  open  joints. 

Under  the  upstream  portion  of  the  embankment  two 
cutoff  trenches  were  excavated  to  the  boulder  clay  for- 
mation. These  are  14  to  26  ft.  deep,  with  bottom  width 
of  10  ft.  and  side  slopes  of  1:1.  They  have  concrete 
cutoff  walls  extending  2V  ft.  down  into  the  clay  and 
up  2i  ft.  into  the  dam.  These  walls  are  12  in.  thick  in 
the  clay  and  taper  to  6  in.  at  the  top. 

Stability  is  given  to  the  downstream  toe  by  a  toe- 
trench  20  to  30  ft.  wide,  excavated  to  the  boulder  clay 
and  filled  with  coarse  gravel  and  cobbles,  as  shown.  An 
8-in.  drain  is  placed  in  the  bottom  of  the  downstream 
side  of  this  trench. 

Midway  between  the  core-wall  drain  and  the  toe- 
trench  drain  is  another  8-in.  drain.  These  three  longi- 
tudinal drains  connect  with  two  transverse  10-in.  drains 


PL,AN   OF   SHERBURNIO   T.AKKS    DAM    WITH   DRAINS   AND 
SPILLWAY 


« 
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BUILDING  THE   SHERBURNE  LAKES   DAM   IN  MONTANA 

The  wagon  in  the  center  is  crossing  the  gravel  core  which  provides  for  drainage  ; 

structure   is  in  the  bacl<ground 


the  spillway 


discharging  into  the  creek  below  the  dam  at  the  low- 
water  level  of  the  creek.  All  the  drains  are  of  cast-iron 
pipe,  laid  with  open  joints  in  a  bed  of  screened  gravel. 

A  drag-line  excavator  with  14-ft.  turntable  was  used 
for  a  portion  of  the  cutoff  and  drainage  trench  and  for 
all  of  the  outlet  structure.  But  at  least  half  of  the  78,- 
000  yd.  of  trench  excavation  was  handled  by  teams  with 
slip  and  fresno  scrapers.  The  material  for  the  em- 
bankment is  excavated  by  steam  shovels  from  the  ad- 
jacent spillway  cut.  It  is  hauled  to  the  dam  in  dump 
wagons  and  spread  in  6-in.  layers,  all  rock  having  any 
dimension  over  6  in.  being  removed.  It  is  then  rolled 
with  a  20-ton  traction  engine. 

The  material  as  excavated  contains  approximately  the 
proper  amount  of  moisture  for  proper  compacting.  On 
hot  windy  days  the  material  as  spread  on  the  embank- 
ment receives  a  slight  additional  wetting  from  a  sprink- 
ling cart.  During  wet  weather  it  was  impossible  to 
properly  work  the  material  in  the  embankment  on  ac- 
count of  the  moisture. 

'  The  spillway  is  at  the  north  end,  and  consists  of  an 
overflow  weir  with  a  net  length  of  160.25  ft.,  or  a  gross 
length  of  179.4  ft.  This  discharges  into  a  concrete-lined 
channel  narrowing  to  70-ft.  width.  The  channel  is  554.3 
ft.  long  and  discharges  into  the  creek  at  the  level  of  the 
creek  bed.    The  fixed  crest  of  the  weir  will  be  15  ft.  be- 


low the  top  of  the  dam,  but 
will  be  surmounted  by  a  mov- 
able crest,  giving  an  additional 
5  ft.  of  storage.  This  spill- 
way will  have  a  capacity  of 
8000  cu.ft.  per  .sec.  with  a  9-ft. 
freeboard  on  the  dam. 

The  permanent  crest  of  the 
spillway  is  a  massive  block  of 
concrete,  founded  on  a  bed  of 
compact  boulder  clay  and  pro- 
vided with  protective  apron 
and  cutoff  walls.  It  contains 
the  conduits  and  recesses  nec- 
essary for  the  movable  crest, 
which  will  be  of  structural 
steel. 

The  movable  crest  will  be  a 
sector  in  cross-section,  com- 
posed of  about  one-sixth  of  a 
circle  of  6-ft.  8-in.  radius.  It 
will  be  constructed  in  20-ft. 
sections,  but  will  operate  as 
four  units  of  double  this 
length,  each  unit  controlling 
the  spillway  discharge  in  a 
bridge  piers.  Hinged  at  the 
upstream  side   of  the  pit,   the 


40-ft.   interval  between 

center  of   radii  to  the 

rotary  rising  motion  of  the  gate  is  caused  by  flotation, 

or  water  pressure  on  the  under  side,  due  to  admission 

of  water  from  the  reservoir  to  the  pit  through  small 

conduits. 

The  crest  gates  will  be  lowered  automatically,  at 
proper  reservoir  stage,  by  the  operation  of  siphons 
v/hich  remove  the  water  from  under  the  gates.  These 
siphons  have  a  greater  capacity  than  the  small  openings 
which  admit  the  water  to  the  pit.  Siphon  piping  for  the 
control  of  the  gates  is  installed  in  chambers  in  both 
abutments  and  in  the  middle  bridge  pier  of  the  spillway. 

[The  device  is  fully  described  in  Engineering  News- 
Record  of  Jan.  17,  p.  124.] 

The  outlet  of  the  reservoir  is  a  double  concrete  culvert 
located  in  a  cut.  Each  opening  is  a  modified  horseshoe 
section,  6  ft.  wide  and  8  ft.  high,  giving  a  total  water- 
way area  of  84.4  sq.ft  Connection  to  the  culvert  is 
through  a  double-walled  circular  gate  tower. 

The  tower  is  37  ft.  outside  diameter  at  the  bottom 
and  107  ft.  high  to  gate-house  floor.  The  lower  60  ft. 
is  buried  in  the  dam  for  protection  from  ice  thrust. 
Entrance  is  by  means  of  a  30-ft.  channel  83  ft.  below 
the  crest,  and  formed  in  the  dam  by  parallel  walls.  The 
tops   of  the  walls  conform  to  the   face  slope  of  dam. 


Adjustable  Spillway  Cr^sf  anel            Cnesf,El4SP3: 
Maximum  Wafer  Surface,  El.4793\ 


Permanenf  Crest  of  Spillway,  EI.4788: 
ld"Ravingr- 
IS"&raye/'^^^'^Selectecl  Material 
■%i--\ ..«'^^^        Wetted  ana' ffolleet 


gravel  Core 


yy   „  Selected 
"'     ^Material 

and 


Detail  of  Crest 
Enlarged 
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As  the  Sherburne  Lakes  are  shallow,  providing  little 
natural  storage,  the  floor  of  the  outlet  structure  was 
placed  at  the  same  level  as  the  former  creek  bed.  Be- 
tween the  inlet  retaining  walls  is  placed  a  grillage  of 
steel  rack  bars  supported  by  steel  I-beams  and  concrete 
beams.    This  grillage  has  a  net  waterway  area  of  1135 


INLET  SIDE  OP  GATE  TOWER 

Cross  frames  in  channel  will  support  screen  racks. 
Note  the  paved  slopes 

sq.ft.,  which  is  9  times  the  full  gate  opening  and  131 
times  the  conduit  waterway  opening. 

Back  of  the  grillage  and  connecting  with  the  outer 
tower  is  the  emergency  gate  structure.  This  consists 
of  six  slide  gates  located  side  by  side  between  the  in- 
let retaining  walls.  The  opening  of  each  gate  is  3  ft. 
wide  and  7  ft.  high,  giving  a  total  waterway  of  126 
sq.ft.  These  gates  are  operated  by  steel  stems  connect- 
ing with  18-in.  hydraulic  operating  cylinders  located  at 
the  level  of  the  gate-house  floor.  Oil  pressure  will  be 
furnished  by  a  20-hp.  gas  engine  operating  a  vertical, 
single-acting  triplex  pump.  The  emergency  gates  dis- 
charge into  the  space  between  the  two  circular  walls  of 
the  gate  tower. 

The  regulating  gates  are  in  duplicate  and  located  in 
the  inner  tower  wall.  One  gate  has  its  sill  10  ft.  below 
the  invert  of  the  outlet  conduit  and  will  always  be  sub- 
merged. The  second  gate  is  55  ft.  above  the  other.  For 
each  gate  the  waterway  consists  of  nine  radial  openings 
3  ft.  wide  and  4  ft.  high  through  the  inner  tower  wall. 
The  total  area  for  each  gate  is  126  sq.ft.,  which  is  the 
same  as  that  furnished  by  the  slide  gates. 

The  gates  controlling  the  discharge  through  these 
openings  into  the  inner  tower  are  cast-iron  cylinders 


12  ft.  in  diameter,  each  weighing  18,000  lb.  Each  cyl- 
inder is  operated  by  three  3-in.  steel  stems  controlled 
by  hand  gear  in  the  gate  house  above. 

Work  on  the  Sherburne  Lakes  dam  was  started  under 
the  supervision  of  H.  N.  Savage,  then  supervising  engi- 
neer of  the  U.  S.  Reclamation  Service.  It  is  now  under 
the  direction  of  F.  E.  Weymouth,  chief  of  construction 
for  the  Service.  Arthur  P.  Davis  is  director  and  chief 
engineer  of  the  U.  S.  Reclamation  Service.  The  writer 
is  the  construction  engineer. 


Effect  of  City  Zoning  on  Sewerage 
System  Design  and  Cost 

Impervious  Area,  Volume  of  Sewage,  Length,  Depth 

and  Cost  of  Sewers,  Are  AH  More  or 

Less  AflFected 

HOW  the  cost  of  a  sewerage  system  would  be  affected 
if  a  zoning  or  districting  system  were  adopted 
before  the  sewers  were  designed  has  been  outlined  by 
W.  W.  Horner,  engineer  of  sewer  and  paving  design,  St. 
Louis,  Mo.,  for  the  city  planning  commission  of  that 
city.  Through  the  courtesy  of  Mr.  Horner  and  of  H. 
S.  Bartholomew,  engineer  city  planning  commission,  we 
are  enabled  to  present  Mr.  Horner's  outline. 

"The  cost  of  sewerage  depends  on:  (1)  the  size  of  the 
sewers;  (2j  the  length  of  sewer  per  acre;  (3)  average 
depth. 

"Size:  Sewer  size  varies  with  the  amount  of  rainfall 
to  be  carried  off,  area  to  be  drained  inversely  with  the 
slope,  and  finally  with  the  surface  characteristics  of  the 
area.  The  first  three  are  natural  conditions,  predeter- 
mined for  any  district;  the  last  is  an  artificial  condi- 
tion which,  through  the  class  of  development,  fixes  the 
amount  of  surface  to  become  impervious,  and  thus  af- 
fects radically  the  amount  of  rainfall  reaching  the  sew- 
ers. It  can  be  shown  that  for  the  same  rain  the  amount 
of  water  to  be  carried  in  the  sewers  may  be  twice  as 
much  in  a  business  district  completely  occupied  and  im- 
pervious as  in  a  suburban  district  of  well  separated 
homes. 

"Taking  the  required  sewer  capacity  per  acre  of  the 
office  building  district  as  100%,  the  capacity  required 
for  a  solidly  built  apartment  house  district  would  be 
75%;  for  an  average  residence  district,  65%;  and  for 
a  residence  district  with  large  yards,  55%.  Industrial 
districts  may  vary  from  a  required  capacity  of  90%  for 
manufacturing  largely  under  roof,  to  as  little  as  40% 
for  manufacturing  requiring  large  yard  storage, 

"While  this  factor  of  proportion  of  impervious  area, 
vital  to  the  sewer  designer,  will  be  generally  fixed  by 
occupancy  restrictions,  it  would  undoubtedly  be  of  great 
advantage  to  have  it  even  more  definitely  fixed  by  area 
limitations.  This  would  not  be  of  importance  in  the 
mercantile  district,  where  areas  unoccupied  by  build- 
ings would  undoubtedly  be  paved,  but  would  be  of  great 
advantage  to  the  apartment  house  and  residential  dis- 
tricts, as  such  limitations  would  fix  quite  definitely  the 
proportion  of  the  grounds  in  lawns. 

"With  the  combined  sewer  system  (95%  of  the  St. 
Louis  system  carried  both  sewage  and  storm  water),  the 
height  restrictions  are  of  importance  only  in  extreme 
cases.     This  is  for  the  reason  that  they  will  not  affect 
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the  amount  of  rainfall  reaching  the  sewer  Vjut  will 
only  affect  the  amount  of  sewage,  which  in  ordinary 
residence  districts  is  less  than  1%  of  the  amount  of 
rainfall  and  is  neglected.  In  solid  apartment  house  dis- 
tricts it  is  a  factor  but  will  affect  the  total  very  little. 
In  the  mercantile  districts,  however,  the  difference  in 
the  amount  of  sewage  from  a  five-story  building  and 
from  a  20-story  building  would  be  an  appreciable  per- 
centage of  the  total  capacity  required. 

"Length  of  Sewers:  In  a  mercantile  or  residential 
district  sewage  facilities  must  be  provided  for  every  lot. 
In  an  industrial  district  it  is  sufficient  to  provide  one  or 
two  sewer  connections  for  a  block  and  sometimes  for  two 
or  more  blocks.  It  has  happened  more  than  once  after  an 
area  has  been  sewered  in  such  detail  as  would  be  re- 
quired for  subdivision  into  residence  lots,  and  when  this 
has  been  done  with  the  full  consent  and  approval  of  the 
owners,  that  this  district  is  then  developed  as  industrial 
property;  that  some  of  the  streets  are  either  not  dedi- 
cated, or  if  already  dedicated  are  vacated;  that  the 
location  of  sewers  required  for  the  industries  is  en- 
tirely different  from  that  laid  out  and  generally  a 
much  smaller  length  of  sewers  is  required.  This  is  a 
direct  waste  that  could  have  been  avoided  but  remains 
as  a  charge  against  that  particular  property.  Area 
and  height  limitations  will  have  little  effect  on  this 
factor  in  the  cost  of  the  system. 

"Depth  of  Seivers:  The  cost  of  excavation  for  sew- 
ers will  generally  be  about  one-third  of  the  whole  cost 
of  the  sewer  system,  therefore  any  appreciable  sav- 
ing in  excavation  will  be  a  real  factor  in  reducing  the 
cost  of  the  system. 

"In  purely  residential  districts,  even  in  apartment 
districts  if  there  are  no  stores,  we  find  that  the  base- 
ment floors  are  about  4h  ft.  below  the  yard  level  and 
as  the  yards,  as  a  rule,  are  somewhat  above  the  street, 
a  system  of  sewers  averaging  4  ft.,  or  at  most  5  ft. 
in  depth,  will  be  sufficient  for  all  purposes.  The  base- 
ments of  stores,  on  the  other  hand,  will  be  from  7  to  8 
ft.  below  the  sidewalk  and,  to  allow  for  their  drainage, 
sewers  must  be  laid  from  9  to  10  ft.  deep. 

"If  these  two  classes  of  building  could  be  kept  in 
separate  districts  it  would  be  entirely  possible  to  lay  the 
sewers  in  the  residence  district  with  an  average  depth 
of  5  ft.  Unfortunately,  it  has  been  the  custom  in  St. 
Louis  to  build  up  many  of  the  corner  lots  in  residence 
sections  with  stores  forming  isolated  mercantile  centers. 
Because  of  the  possibility  of  the  occurrence  of  such 
centers  it  has  in  the  past  been  necessary  to  construct 
practically  all  sewers  in  the  residence  district  for  the 
full  depth  required  for  mercantile  districts. 

"If  the  zoning  will  eliminate,  or  at  least  fix  definitely, 
the  possible  locations  of  the  isolated  street  corner  retail 
centers,  the  saving  in  excavation  of  the  sewer  systems 
alone  would  be  enormous. 

"In  the  office  building  district  sewers  of  great  depth 
are  required  to  drain  the  deep  service  basements  of  the 
tall  buildings.  Such  basements  were  naturally  not  con- 
templated when  our  present  office  building  district  was 
sewered  and  it  has  therefore  been  necessary  for  the 
owners  of  the  large  buildings  to  construct  deep  sewers 
privately,  or  to  install  and  operate  pumps.  Eventually 
the  city  must  resewer  this  section.  Even  here  the  effect 
of  districting  on  sewer  design  might  be  felt  if  the  tall 


buildings  with  their  con.sequent  deep  basements  to  be 
confined  to  as  compact  an  area  as  possible. 

"To  summarize  this  from  the  .standpoint  of  di.strict- 
ing:  It  has  been  shown  that  both  occupancy  restric- 
tions and  area  limitations  tend  to  fix  a  definite  per- 
centage of  impervious  area  from  which  the  .sewer  de- 
signer must  be  prepared  to  carry  off  practically  the 
whole  rainfall.  It  has  been  shown  that  occupancy  re- 
strictions tend  to  indicate  points  at  which  sewerage 
service  must  be  given  and  thus  prevent  waste  or  los.s 
through  the  construction  of  a  too  great  or  of  an  in- 
sufficient length  of  sewer. 

"It  has  been  shown  further  that  occupancy  restric- 
tions, aided  possibly  by  area  limitations,  will  indicate 
definitely  the  depth  at  which  sewers  must  be  laid. 

"While  it  would  not  be  expected  that  the  districting 
regulations  would  fix  absolutely  any  of  the  factors  men- 
tioned, they  would  undoubtedly  make  it  possible  for  the 
engineer  to  choose  a  basis  for  his  design  with  a  rea.son- 
able  prospect  of  .seeing  it  accomplished. 

"The  sewerage  system  of  St.  Louis,  as  it  now  stands, 
has  cost  over  $20,000,000.  Many  of  tne  sewers  are  too 
small  and  relief  sewers  must  be  built ;  a  few  of  them  are 
too  large  and  a  portion  of  the  original  investment  has 
been  wasted.  It  does  not  appear  to  me  at  all  impossible 
that  10  or  15%  might  have  been  saved  on  the  cost  of 
this  system  if  a  definite  plan  for  the  development  of 
the  areas  had  been  adapted  when  the  system  was  de- 
signed. 


Water-Works  Should  Push  Sales 

Both  Privately  and  Municipally  Owned  Plants  Urged 

To  Get  Consumers  by  Advertising 

and  Salesmanship 

By  Charles  M.  Bell 

Woodcliff.   X.   J. 

IN  THE  last  decade  it  has  been  the  almost  universal 
custom  of  public  utility  commissions  to  lower  water 
rates  until  there  are  few  comp-'nies  that  have  not  been 
affected.  During  the  last  two  or  three  years  the  in- 
creasing cost  of  labor,  materials,  fuel,  etc.,  has  pre- 
sented another  difficulty  until  at  the  present  time  it  is 
quite  a  problem  for  superintendents  to  keep  the  balance 
on  the  right  side  of  the  ledger  and  the  payment  of 
dividends  in  many  cases  is  out  of  the  question  unless 
some  change  takes  place.  There  is  a  recourse  to  which 
few  companies  have  as  yet  resorted.  That  is  to  carry 
on  a  systematic  campaign  of  advertising  and  salesman- 
ship. There  seems  to  be  no  logical  reason  against  such 
a  plan. 

In  the  water  business  it  is  the  duty  of  corporations 
to  their  stockholders  to  pay  dividends.  With  municipally 
owned  concerns  it  is  their  duty  to  the  taxpayers  to  dis- 
tribute the  cost  as  much  as  possible.  It  is  the  duty  of 
both  to  show  the  people  the  advantages  derived  from 
using  pure  water. 

Campaign  Against  Open  Wells 

Thousands  of  people  live  on  streets  in  which  a  water 
main  has  long  beon  laid,  but  still  persist  in  using  shal- 
low open  wells.  Many  of  these  welh  are  so  polluted  as 
to  render  their  use  a  menace  to  the  health  of  the  com- 
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munity,  but  this  fact  is  unknown  to  the  users.  They 
can  "tell  by  the  taste"  that  the  water  is  good;  they 
need  to  be  shown  that  it  is  dangerous. 

In  many  streets  where  there  are  several  houses  close 
together  no  mains  have  been  laid,  although  it  could  be 
done  with  very  little  expense  compared  to  the  revenue 
which  would  be  received.  The  owners  in  many  cases 
would  be  glad  to  have  water  service  installed  but  they 
lack  initiative.  They  would  gladly  follow  a  leader — a 
water  salesman. 

There  is  a  field  which  has  scarcely  been  touched  as 
yet.  How  many  superintendents,  to  say  nothing  of  con- 
sum.ers,  are  aware  of  the  fact  that  a  water-power  clothes 
washing  machine  can  be  operated  much  more  cheaply 
than  an  electrically-driven  machine  of  like  capacity  and 
can  be  purchased  for  from  one-third  to  one-fourth  the 
cost  of  the  latter?  Yet  the  electric  companies  are  sell- 
ing thousands  of  their  machines.  How  many  water  com- 
panies have  a  sales  department  to  exploit  machines  de- 
signed for  the  consumption  of  water?  The  chances  are 
that  the  use  of  such  appliances  is  discouraged  rather 
than  encouraged. 

Sell  Water  for  Irrigating  Truck  Gardens 

In  late  years  overhead  irrigation  of  truck  gardens  has 
come  to  the  front  and  has  proved  one  of  the  biggest 
boosts  the  farmers  have  had.  This  has  been  discussed 
more  or  less  in  farm  papers  and  to  some  extent  in  engi- 
neering journals,  but  there  are  too  many  farmers  who 
do  not  read  farm  journals  and  few  who  see  engineering 
papers.  It  is  this  class  to  whom  the  water  companies 
should  appeal  by  salesmen.  In  these  war  times  it  is 
the  duty  of  everyone  to  increase  production  in  every 
way  possible.  The  engineering  force  should  be  ready  to 
advise  and  assist  the  farmer  and  inquiries  should  be 
solicited.  This  field  for  advertising  is  almost  limitless 
near  the  large  cities  and  any  water  company  that  does 
not  take  advantage  of  the  opportunity  is  losing  revenue 
by  not  doing  so.  The  only  serious  drawback  is  the 
fact  that  the  greatest  demand  for  water  will  come  in 
the  worst  stage  of  a  drought,  but  where  storage  capacity 
is  ample  or  the  supply  great  enough  this  does  not  enter 
into  the  proposition.  The  cities  getting  their  supply 
from  such  a  source  as  the  great  lakes  are  good  examples 
of  this  class. 

It  should  be  the  policy  of  every  large  concern  selling 
water  to  have  its  own  bacterial  laboratory.  This  does 
not  necessarily  mean  a  large  outlay,  as  it  does  not  take 
an  elaborate  plant  to  make  simple  analyses.  All  persons 
using  private  wells  should  not  only  be  invited  to  make 
use  of  the  laboratory  but  should  be  urged  to  do  so — if 
necessary  by  a  personal  call  of  some  representative  of 
the  water  company.  These  tests  should  be  made  at  the 
expense  of  the  company  which  would  in  the  end  profit 
by  them. 

A  sales  department  should  prove  a  valuable  addition 
to  most  water-works.  A  policy  of  systematic  advertis- 
ing should  be  instituted  the  same  as  any  mercantile 
establishment  and  it  should  have  for  its  object  the 
enlisting  of  every  inhabitant  within  the  territory  sup- 
plied as  a  consumer  of  pure  water.  Such  a  policy  would 
not  only  increase  the  earnings  of  the  water  company 
but  would  also  improve  the  health  of  the  community 
which  it  serves. 


American  Engineer  Officer  Tells  of  Instruction 
at  British  Front 

AN  INDICATION  of  how  American  engineer  officers 
now  in  France  are  preparing  for  their  work  with 
the  fighting  forces  is  given  in  a  letter  just  received  from 
a  well  known  hydraulic  and  water-works  engineer  who 
has  been  assigned  to  the  Chief  Engineer,  American 
Expeditionary  Force,  and  who  for  the  last  three  months 
has  been  connected  with  the  water-supply  and  sewer- 
age work  of  the  American  combatant  troops.  This  en- 
gineer spent  some  months  last  fall  in  an  officers'  train- 
ing camp  and  sailed  for  France  early  in  the  winter. 
Some  interesting  paragraphs  of  his  letter  are  repro- 
duced here : 

"After  nine  days  at  headquarters  I  joined  the  British 
ariny  for  four  weeks  of  intensive  observation  and  study. 
A  week  ago  I  returned  and  am  busy  aiding  in  organ- 
ization matters.  Needless  to  say,  the  experience  at  the 
British  front  was  a  wonderful  one,  intensely  interesting 
and  absorbing.  The  British  officers  made  me  one  of 
themselves,  so  to  speak,  and  I  had  access  to  practically 

every  phase  of  military  activity.     Brig.  Gen.  , 

Royal  Engineers,  invited  me  to  dinner  and  a  day  more 
at  a  certain  corps  headquarters  would  have  meant  din- 
ner with  Lieut.  Gen.  ,  who  is  the  corps  com- 
mander. 

"Then  there  were  the  water-supply  service,  the 
trenches,  the  tanks,  aeroplanes,  anti-aircraft  guns, 
bombing  raids,  razed  villages  by  the  score,  German 
reinforced-concrete  strong  points  (captured  by  the 
British),  marvelous  motor  transport,  hospitals,  artil- 
lery, barelegged  Highlanders,  shivering  Hindus — and 
so  I  could  keep  on.  A  wonderful  machine  is  the  British 
army  and  it  is  fortunate  for  us  that  the  British  so 
cordially  invite  the  American  army  to  benefit  by  British 
experience. 

Interesting  and  Absorbing  Experience 

"The  desolation  in  the  territory  evacuated  by  the 
Boche  in  his  retreat  to  the  Hindenburg  line  is  awful 
to  contemplate.  But,  of  course,  even  that  great  waste 
is  but  little  compared  with  the  loss  of  human  life.  Al- 
together it  has  been  a  mighty  inspiring  as  well  as  ab- 
sorbing experience  for  me. 

"I  want  to  confess  that  the  first  time  I  was  under  shell 
fire  I  felt  like  turning  back,  but  gradually  I  became  used 
to  the  great  game  of  chance — that  is,  the  chance  of  be- 
ing hit.  As  it  was,  a  British  officer  and  I  left  a  certain 
spot  only  ten  minutes  before  a  high  explosive  shell 
wiped  out  the  neighborhood.  However,  I  can't  say  that 
I'll  ever  become  hardened  to  bombing  raids.  One  feels 
so  helpless,  especially  when  one  can  hear  the  Boche 
aeroplane  but  cannot  see  it." 

In  conclusion  the  letter  gives  the  names  of  a  number 
of  very  well  known  American  engineers  whom  the 
writer  has  come  across  at  the  front  and  tells  of  some 
of  the  interesting  work  they  are  doing.  The  exigen- 
cies of  the  censorship  for  the  present  forbid  the  print- 
ing of  such  information.  The  letter  does  say  that  the 
officer  received  his  first  letter  from  home  two  months 
after  he  had  left  America,  which  may  account  for  the  , 
dearth  of  information  that  is  coming  from,  the  engi-  p 
neer  troops  at  the  front. 
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Masterly  Report  on  the  Austin  Dam 

aEPOJlT  ON  THK  DAM  AND  WATER-POWBH  DKVELOP- 
MKXT  AT  Al'STIN,  TEX. — By  Daniel  W.  Mead,  November, 
1917.  Madison,  Wis.:  Daniel  W.  Mead  and  Charles  V.  Sea- 
stone,  Consulting  Engineers.  Paper;  8J  x  11  in.;  pji.  205: 
107   line  and   halftone   illustrations. 

For  this  masterly  report  on  the  ill-fated  Austin  dam 
the  author  deserves  the  thanks  not  only  of  the  City 
of  Austin  but  also  of  other  American  cities,  the  engi- 
neering profession  at  large,  contractors  engaged  in 
public  works,  dealers  in  private  corporation  securities 
and  holders  of  the  bonds  of  franchise  companies.  Al- 
though the  primary  object  of  the  report  was  to  determine 
wliat  should  be  done  to  make  the  dam  safe  and  how  the 
cost  should  be  divided  between  the  franchise-contractor 
and  the  city,  a  clear  understanding  of  the  whole  subject 
and  justice  to  all  concerned  led  Mr.  Mead  to  do  far 
more.  He  presents  in  his  report  a  history  of  the 
whole  dam  and  power  project,  covering  a  period  of 
a  quarter  of  a  century.  It  is  not  easy  to  say  whether 
the  report  is  most  valuable  as  an  engineering  document 
or  as  an  exhibit  of  deplorably  bad  municipal  and  private 
administration.  In  reality,  the  first  value  includes  the 
second. 

The  first  thirty  pages  of  the  volume  contain  the  report 
proper.  There  follow  appendixes  taking  up  in  detail 
the  history  of  the  original  Austin  dam,  including  its 
failure  in  1900,  and  various  reports  thereon ;  the 
franchise  contract  for  the  reconstruction  of  the  dam  and 
power  house  and  their  operation ;  the  construction  work 
under  the  contract  just  mentioned,  as  well  as  changes 
In  plans;  results  of  Mr.  Mead's  searching  examination 
of  the  dam,  power  house  and  accessories  in  August, 
1917;  criticisms  of  "Condition  and  Structures  of  the 
Present  installation";  studies  of  Colorado  River  stream 
flow  and  power  possibilities  at  the  dam;  crest  gates 
betterments  required  for  the  safety  of  the  dam;  cost 
of  work  done  under  the  franchise  contract;  recom- 
mendations of  Dr.  A.  C.  Scott,  Mar.  31,  1915;  and  a 
bibliography.  The  fact  that  the  bibliography  contains 
about  forty  references  to  Engineering  News  and 
Engineering  Record  testifies  to  the  part  this  ill-fated 
structure  has  played  in  the  history  of  engineering  since 
the  beginning  of  1900. 

This  report  will  become  a  classic  in  engineering 
literature.  It  might  well  be  included  as  required  read- 
ing in  the  curricula  of  the  engineering  schools  of  the 
country.  The  portions  of  the  report  which  deal  with 
the  long  series  of  administrative  blunders  on  the  part 
of  the  City  of  Austin,  including  the  slipshod  and  short- 
sighted franchise  contract,  are  commended  to  the  rapidly 
increasing  number  of  instructors  in  municipal  govern- 
ment throughout  the  country  as  source  material,  and  to 
the  more  advanced  of  their  students  as  well.  The 
analysis  of  this  franchise-contract  and  of  the  construc- 
tion and  financing  arrangements  that  followed  it  de- 
servfs  careful  consideration  by  bond  houses  and  by 
contractors. 


Management  Indispensable  to  Labor 

THE  WORKS  MANACEU  TODAY:  An  Addre.s.s  Prepared  for  a 
Series  of  Private  Gatherings  of  Works  .Managers — By  .Sidney 
Webb,  Profe.s.sor  of  Public  .Administration  in  the  L'niveralty 
of  Louden.  New  York:  Longmans,  Green  and  Co  'Moth, 
.5x8    in.  ;   pp.    157  ;    $1. 

Surely  no  labor  radical  could  demand  more  than  the 
recognition  of  the  fact  "that  the  efficiency  of  a  works 
manager  cannot  properly  be  gaged  by  his  employer's 
profit  and  loss  account,"  yet  Sidney  Webb  makes  this 
statement  during  the  course  of  the  development  of  his 
thesis,  going  on  further  to  submit  that  it  is  well  recog- 
nized in  England  that  when  a  falling  off  of  individual 
efficiency  can  be  traced  to  antiquated  machiner>'  or  poor 
working  conditions  it  becomes  the  duty  of  the  manage- 
ment to  raise  rather  than  to  lower  the  piece  rate.  This 
is  modern  doctrine  with  a  vengeance,  and  .so  far  ahead 
of  the  usually  accepted  method  of  thought  that  its  ex- 
planation and  justification  require  a  rather  full  reading 
of  this  address  delivered  by  request  before  a  private 
gathering  of  works  managers. 

Other  conclusions  as  remarkable  as  this  can  be  found 
on  almost  every  page.  For  instance,  he  denies  the  right 
of  management  to  cut  wages  of  the  manual  workers 
while  still  continuing  directors'  fees,  dividends  and 
similar  payments.  He  postulates  that  the  really  able 
manager  will  never  allow  the  workman  to  make  a  bad 
bargain  inadvertently,  and  places  emphasis  on  the  im- 
perative necessity  for  industrial  efficiency  of  a  full  and 
cordial  recognition  of  trade  unionism  as  soon  as  it 
appears  among  the  employees.  Had  such  statements 
come  from  anyone  less  fully  recognized  as  a  thorough 
student  of  conditions,  in  all  probability  they  would  have 
been  put  down  as  hysterical  and  exaggerated  for  a 
purpose.  But  the  nature  of  the  gathering,  the  occasion 
of  the  address  and  the  position  of  the  orator  give  them 
a  grim  significance,  especially  i:  view  of  the  worldwide 
alteration  of  attitude  toward  this  wholly  twentieth 
century  problem. 

But  however  strongly  the  author  comes  out  for  the 
fair  treatment  of  labor,  it  may  always  be  seen  that 
the  animus  has  its  origin  in  the  desire  for  greater 
productivity.  The  complete  utilization  of  the  reservoir 
of  human  energy  is  his  purpose,  and.  he  i.oSumes,  the 
occasion  for  management.  He  sees  in  the  organizer  and 
director  of  indu'^try  the  cornerstone  of  the  social  struc- 
ture, and  ends  as  he  began,  "'by  emphasizing  the  fact 
that,  under  any  social  order,  from  now  to  Utopia,  man- 
agement is  indispensable  and  all  enduring." 


Landscape,  and  Outdoor  Theater  Design 

■PlIK  X.VrrHAL  STVLK  I  .V  L.\X1  KSCAPl-:  c^AIUn:XLN\; — Prank 
A.  Waugh.  Boston:  Richard  C.  Badger.  Toronto:  The 
Copp    Clark    Co..    Ltd.      Clth :    6  x  i)    in.;    pp.    US:    illustrated. 

oirTDDOH  THKATKKS:  The  Design.  Construction  and  Use  of 
Dpen-.\ir  Auditoriums — Frank  .\.  Waugh.  Boston:  Richard 
C  Badger.  Toronto:  The  Copp  Clark  Co.  Ltd.  Cloth: 
6  X  !»    in  :    pp.    H.'i  :    illustrated. 

The  freshness  and  outdoor  spirit  in  which  Professor 
Waugh  treats  the  naturalistic  style  of  landscape  design- 
ing carries  the  reader  quickly  through  the  all  too  few 
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pages  of  this  charming  essay.  The  book,  as  well  as  the 
style  of  landscape  design  which  it  so  sympathetically 
explains,  should  appeal  forcefully  to  the  engineer,  who 
above  all  men  is  thrown  close  to  nature  and  who  might 
well  leave  the  formal  style  of  landscape  design  to  the 
architect. 

After  a  brief  introduction  the  ;^uthor  fittingly  con- 
siders the  native  landscape,  its  form  and  its  spirit,  and 
the  landscape  motive.  Next  come  the  principles  of 
structural  composition,  the  art  of  grouping,  and  features 
and  furnishing.  A  closing  chapter  deals  with  the  "open 
field." 

The  main  thesis  is  that  the  forms  of  nature  must  be 
studied  and  her  spirit  discerned  and  interpreted  if  the 
natural  style  of  landscape  design  is  to  be  successfully 
attained.  Among  other  examples  the  author  shows  how 
some  kinds  of  trees  and  plants  keep  company  under 
certain  conditions  of  soil  or  climate  and  quite  different 
kinds  under  other  conditions. 

The  text  is  forcibly  illustrated  by  gems  of  landscape, 
ihostly  from  nature  herself,  handsomely  shown  by  half- 
tone views. 


A  subject  incidentally  touched  on  in  the  volume  just 
noticed  is  treated  in  a  companion  volume  on  "Outdoor 
Theaters."  The  principles  which  should  govern  the 
design  of  these  are  briefly  explained  and  a  considerable 
number  of  examples  are  exhibited  by  means  of  text, 
very  sketchy  plans  and  sections  and  halftone  views. 
Some  of  the  larger  and  more  formal  and  architectural 
outdoor  theaters,  like  the  one  of  the  University  of  Cali- 
fornia, are  described,  and  one  or  two  municipal  theaters 
are  included. 


Planning  for  Rural  Canada 

RURAL  PLANNING  AND  DEVELOPMENT  : — A  Study  of  Rural 
Conditions  and  Problems  in  Canada — By  Thomas  Adams, 
Town  Planning-  Adviser,  Commission  of  Conservation ;  Past 
President  of  tlie  Town  Planning  Institute  of  Gi'eat  Britain  ; 
formerly  Town  Planning  Inspector  to  the  Local  Government 
Board  of  England  and  Wales,  and  Secretary  and  Manager  of 
Letchworth  Garden  City,  Ottawa,  Ont. :  Commission  of  Con- 
servation of  Canada.  Cloth;  7  x  10  in.  ;  pp.  281  ;  47  figures  in 
the  test,  and  20  halftone  plates  and  3  folding  maps. 

While  it  is  true  that  "God  made  the  country  and  man 
made  the  town"  it  is  equally  true  that  man  has  done 
much  to  spoil  or  to  thwart  the  proper  development  of  the 
rural  districts  of  the  United  States  and  Canada  by  put- 
ting both  in  the  rigid  bonds  of  the  rectangular  system 
of  subdividing  land.  The  evils  of  this  system,  as  ap- 
plied in  Canada,  are  convincingly  told  in  one  of  the 
chapters  of  this  book,  entitled  "Present  Systems  of  Sur- 
veying and  Planning  Land  in  Rural  Areas."  Its  tech- 
nical details  are  given  in  an  appendix,  by  H.  L.  Sey- 
mour, a  dominion  land  surveyor.  The  subject  comes  up 
again  and  again  throughout  the  remainder  of  the  vol- 
ume. Numerous  maps  showing  the  common  and  the 
better  way  of  laying  out  rural  districts  drive  the  argu- 
ment home. 

The  author  is  too  well  informed  and  too  sensible  to 
condemn  the  rectangular  system  out  of  hand.  He  well 
says  that  it  serves  admirably  as  a  quick  and  accurate 
method  of  laying  out  vast  tracts  of  government  land, 
but  he  urges  that  it  is  a  poor  plan  for  the  highest  utili- 
zation of  rural  areas  and  the  furthering  of  the  comfort, 
convenience  and  economic  progress  of  the  inhabitants. 

The  rectangular  or  any  other  primary  system  of  di- 
viding government  land  should  be  followed  by  more  or 


less  detailed  topographic  surveys  as  a  basis  for  farm  lot 
subdivisions  and  the  laying  out  of  highways,  while  with 
or  following  the  secondary  surveys  there  should  be  a 
selection  of  land  in  accordance  with  its  fitness  for  va- 
rious uses. 

Other  subjects  treated  are  rural  population  and  pro- 
duction in  Canada,  railways  and  highways,  organization 
of  rural  life  and  industry,  government  policies  and  land 
development,  returned  soldiers  and  land  settlement  and 
provincial  planning  and  development  legislation. 

It  is  expected  that  the  present  volume  will  be  fol- 
lowed by  one  on  urban  planning  and  that  a  third  will 
be  devoted  to  more  detailed  "solutions  of  both  rural  and 
urban  problems,"  including  "legislative  and  administra- 
tive reforms  needed  in  connection  with  the  planning  and 
development  of  land." 

That  Mr.  Adams  has  been  given  the  opportunity  to 
produce  so  valuable  a  pioneer  work  as  the  present  vol- 
ume and  is  in  a  position  to  promise  two  more  is  a  credit 
to  the  Canadian  Conservation  Commission.  It  should 
also  serve  as  a  stimulus  for  other  countries — first  of  all 
the  United  States — to  enter  upon  similar  broad  minded 
economic  humanitarian  studies,  especially  in  view  of 
the  coming  war  reconstruction  period. 


Surveying  Instruments  and  Their  Use 

Reviewed  by  H.  S.  Spengler 

Assistant  Professor   of  Surveying  and   Railroad   Engineering, 
Lafayette  College,  Eastoii,  Penn. 

TECHNIC  OF  SURVEYING  INSTRUMENTS  AND  METHODS: 
Including  General  and  Detailed  Instruction  for  Field  and 
Office  Work  of  Extended  Students'  Surveys — By  Walter  Lor- 
ing  Webb,  C  E.,  M.  Am.  Soc.  C.  E.,  and  John  Charles  Louns- 
bury  Pish,  C.  E.,  M.  Am.  Soc.  C.  E.  New  York:  .lohn  W'iley 
&  Sons,  Inc.  London :  Chapman  &  Hall,  Ltd  Leather ;  4  x  7 
in.  ;   pp.   319  ;  illustrated.      $2. 

A  rewritten  combination  of  the  greater  part  of 
Webb's  "Engineering  Instruments"  and  Fish's  "Technic 
of  Surveying  Instruments,"  this  book  is  intended  to 
be  used  by  engineering  students  as  a  supplement  to  a 
general  textbook  on  surveying.    It  consists  of  six  parts. 

Part  I  is  devoted  to  general  directions  (with  a  praise- 
worthy lack  of  unnecessary  detail)  and  includes  a  table 
of  references,  giving  for  each  exercise  of  the  book  the 
numbers  of  the  pertinent  articles  of  four  well-known 
texts  on  surveying,  namely,  Breed  and  Hosmer,  John- 
son and  Smith,  Raymond,  and  Tracy. 

Part  II  consists  of  a  number  of  field  exercises  which 
should  give  the  student  a  working  familiarity  with  the 
parts,  motions  and  readings  of  surveying  instruments, 
and  also  an  idea  of  the  degree  of  accuracy  which  is  nec- 
essary, desirable  or  possible  in  instrumental  measure- 
ments. The  attention  of  the  student  is  constantly  called 
to  the  care  and  effort  which  is  required  to  attain  such 
accuracy. 

Part  III  is  composed  of  various  exercises  designed  to 
familiarize  the  student  with  the  methods  commonly 
used  in  surveying,  and  to  give  him  further  practice  in 
the  manipulation  of  the  instruments. 

Part  IV  contains  detailed  directions  for  the  conduct 
of  a  railroad  survey,  and  outlines  the  various  phases  of 
the  field  and  office  work;  general  directions  for  making 
topographic  and  hydrographic  surveys ;  instructions  for 
the  advanced  student  who  may  be  required  to  plan  as 
well  as  perform  a  survey  for  a  specified  puiTJOse. 

Part  V  comprises  a  variety  of  office  exercises,  includ- 
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ing  the  use  of  office  instruments;  construction  of  the 
slide  rule;  vernier  earthwork  tables  and  diagrams; 
graphical  solution  of  topographic  and  mine  survey  prob- 
lems, and  methods  for  expediting  computations. 

Part  VI  is  devoted  to  exercises  in  the  use  of  precision 
instruments  and  some  probable  error  formulas. 

The  authors  have  well  achieved  their  aim  to  make 
detailed  directions  so  complete  that  the  student  can  go 
through  the  routine  of  exercises  without  verbal  instruc- 
tions, so  that  the  instructor  may  be  free  to  watch  the 
performance  of  each  student  and  give  advice,  explana- 
tion, suggestion,  caution,  or  illustration  at  such  time 
and  in  such  quantity  as  best  to  serve  the  needs  of  the 
'  student. 

Reservoir  of  Railway  Information 

RAILRCJAD  STRUCTURES  AND  ESTIMATES — By  J.  W.  Or- 
rock,  M.  Can.  Soc.  C.  E.,  Prin.  Asst.  Engineer  C.  P.  R.  Sec- 
ond Edition.  New  Yorli :  John  Wiley  &  Sons,  Inc.  Liondon : 
Chapman  &  Hall.  Ltd.  Leather  ;  6  x  9  in.  ;  pp.  579  ;  illustrat- 
ed      $5. 

As  a  reservoir  of  information  on  a  wide  range  of 
subjects  related  to  railway  work,  including  costs  and 
prices  for  a  variety  of  materials  and  structures,  this 
work  may  be  regarded  as  highly  successful  and  useful. 
The  present  edition  has  more  than  double  the  contents 
of  the  first  one  (1909)  and  three  times  as  many  illustra- 
tions. Its  wide  scope  ranges  from  grade  separation, 
tunnels,  bridges  and  stations  to  culverts,  tool  houses, 
track  signs  and  spikes.  The  prices  quoted  are  those 
ruling  before  1915. 

As  a  work  on  the  making  of  estimates  the  book  is 
a  disappointment.  Estimating  is  one  of  the  important 
phases  of  the  engineer's  work,  but  it  is  one  in  which 
error  and  confusion  too  often  occur,  due  either  to  lack 
of  knowledge  or  to  failure  to  appreciate  conditions 
and  their  importance.  There  is  nothing  in  the  way  of 
instruction  or  advice  as  to  the  preparation  of  estimates 
or  the  taking  of  quantities ;  nothing  to  show  the  begin- 
ner or  the  inexperienced  man  how  to  proceed.  Nor  is 
there  even  mention  of  the  system  of  "quantity  survey- 
ing" so  long  used  abroad  and  so  little  known  in  this 
country. 

Lack  of  proportion  may  be  expected  when  such  a 
numerous  and  varied  list  of  topics  is  included.  For 
.some  subjects  cost  is  given  in  great  detail;  some  have 
only  lump  sums  stated;  still  others  are  presented  with- 
out prices  or  quantities.  Wood  ties  are  treated  at  some 
length  as  to  price,  cost  and  economy.  Steel  ties  are 
described,  but  not  even  a  price  per  ton  is  given  al- 
though the  type  mentioned  is  in  commercial  use. 

Statements  that  are  not  clear  or  correct  occur  some- 
what frequently.  It  is  said,  for  instance,  that  it  is 
normal  to  place  outer  and  inner  guards  over  the  floors 
of  "all  deck  and  trestle  bridges."  This  gives  the 
erroneous  impression  that  they  are  not  used  on  through 
or  truss  bridges.  In  regard  to  the  distinction  between 
rigid  and  automatic  switch-stands,  it  is  not  shown  that 
I  this  applies  only  to  trailing  movements  on  one  track 
I  when  the  switch  is  set  for  the  other  track.  Possible 
use  of  electricity  in  the  precipitation  of  smoke  at 
roundhouses  is  mentioned,  but  not  the  actual  use  of 
water  for  the  same  purpose. 

Style  and  wording  might  be  much  better,  as  is  so 
'  frequently  (but  unnecessarily)  true  of  books  on  engi- 
neering.    In  this  case  the  fault  is  due  in  part  to  com- 


pilation and  condensation,  but  careless  wording  and 
poor  English  are  too  often  in  evidence.  The.se  are 
minor  defects.  The  main  defect  is  the  failure  to  treat 
the  subject  of  e.stimating.  The  book  contains  .so  much 
material,  however,  that  it  must  needs  prove  highly  use- 
ful to  the  engineer  as  a  source  of  information.  It 
will  also  be  a  help  to  him  in  making  estimates,  pro- 
vided that  he  knows  how  to  use,  with  discrimination, 
such  cost  data  as  are  given. 


The  Great  Miami  Flood  of  1913 

THE  MIAMI  VALLEY  AND  THE  1913  FLOOD — By  Arthur  E 
Morgan,  Chief  Engineer.  Dayton,  Ohio:  The  Miami  Con- 
servancy District.  Miami  Pamphlet,  No.  1.  Paper ;  6  x  9 
in.  ;  pp.  125  ;  illustrated.  $0.50  or  $2  for  series  of  flvf  pam- 
phlets. 

No  more  stirring  account  of  the  1913  flood  in  the 
Great  Miami  River  has  appeared  than  the  one  here  set 
down  by  A.  E.  Morgan.  Popular  interest  was  clearly 
not  the  author's  objective,  however.  As  the  first  of  a 
series  of  reports  on  technical  studies  which  are  intended 
to  make  the  data  and  deductions  of  the  Miami  flood- 
protection  project  common  property,  this  pamphlet  ac- 
complishes the  necessary  function  of  establishing  a 
cause  for  action.  It  gives  convincing  evidence  that  per- 
sistence of  the  Miami  flood  danger  is  incompatible  with 
the  existence  of  civilized  communities. 


Engineering  Studies  From  Holland 

HET  WATERGEVEND  VERMOGEN  VAN  EEN  GROEP 
PUTTEN : — Bulletin  No.  1  of  the  Watei-Supply  Bureau  of 
Holland,  November,  1916.  By  Dr.  J.  Versluys,  Engineer. 
Paper;  6  x  9  in.  ;  pp.  19.  The  Hague:  Gebrs.  Belinfante. 
0.50    franc. 

DUINVORMING  AAN  HET  MARSDIEl': — BuUetin  No.  2  of  the 
Water-Supply  Bureau  of  Holland.  September.  1917.  By  Dr. 
J.  Versluys,  Hydrologist  of  the  Bureau.  The  Hague :  Gebrs. 
Belinfante.  Paper;  6  x  9  in.  :  pp.  11  :  faps  and  profiles  ap- 
pended.     0.50    franc. 

The  first  bulletin  is  a  mathematical  study  of  well 
flow,  to  determine  how  test  pumping  from  one  well  can 
be  used  to  compute  the  yield  of  a  group  of  wells.  The 
second  is  a  study  of  land  accretion  along  the  south  shore 
of  the  Island  of  Texel,  by  shoaling  of  the  Marsdiep. 
sandbank  formation  and  ultimate  reclamation  by  dune 
growth.  Accurate  maps  of  various  periods,  the  oldest 
of  date  1749,  supply  a  record  of  this  accretion.  Sound- 
ings given  on  the  old  maps  whei.  compared  with  modern 
boring  records  give  a  guide  to  identifying  the  age  of 
various  strata.  Alternating  sand  and  clay  deposits 
have  thus  been  shown  to  form  without  oscillations  of 
land  elevation. 


Health  and  Sanitation  in  Russia 

Two  members  of  the  American  Red  Cross  Mission 
which  spent  some  weeks  in  Russia  during  the  autumn 
of  1916  have  written  interesting  papers  based  on  what 
they  learned  at  that  time.  Prof.  George  C.  Whipple. 
Harvard  University,  addressed  the  Boston  Society  of 
Civil  Engineers  on  Nov.  21,  1917.  His  notes  were 
printed  in  the  Journal  of  the  Society  for  December. 
1917,  and  have  been  reprinted  for  private  circulation 
under  the  title,  "Russia — an  Opportunity  for  American 
Engineers."  Prof.  C-E.  A.  Winslow.  Yale  University, 
contributed  a  paper  to  Public  Health  Reports  (Washing- 
ton, D.  C.),  for  Dec.  27.  1917.  on  "Public  Health  Admin- 
istration in  Russia  in  1917."  reviewing  the  subject  in 
considerable  detail  and  including  a  "Plan  for  the  Organi- 
zation of  a   Central   Sanitary    Medical   Service."      The 
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portion  of  Professor  Whipple's  address  which  dealt 
specifically  with  opportunities  for  American  engineers 
in  Russia  was  brief  and  might  perhaps  be  modified,  or 
its  applicability  at  least  postponed,  if  the  author  were 
to  revise  it  in  view  of  what  has  occurred  in  Russia 
since  November.  The  major  part  of  Professor  Whipple's 
address  was  a  sympathetic  review  of  Russian  conditions 
leading  up  to  and  following  in  the  first  few  months  after 
the  revolution. 


Publications  Received 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  'isted  in  these  columns  is  given  in  each  entry.  If  the 
book  or  uaniplilet  is  for  sale  and  the  price  is  known  by  the  editor 
the  price"  is  stated  in  each  entry.  Where  no  price  is  given  it  does 
not  necessai-ily  follow  that  the  book  or  pamphlet  can  be  obtained 
without  cost.  Many,  but  not  all.  of  the  pamphlets,  however,  can 
be  secured  without  cost,  at  least  by  inclosing  postage.  Persons 
who  are  in  doubt  as  to  the  means  to  be  pursued  to  obtain  copies 
ot  the  publications  listed  in  these  columns  should  apply  for  infor- 
mation to  the  stated  publisher,  or  in  case  of  books  or  papers 
privately  printed,  then  to  the  author  or  other  person  indicated  m 
the  notice. 


BIBLIOGRAPHY     OF     NORTH     AMERIOAN     GEOLOGY     FOR 
1916:    With    Subject    Index — By    John    M.    Nickles,   Washing- 
ton,  D.   C. :    United   States  Geological   Survey.      Paper ;    6  x  9 
in.  ;  pp.   172. 
COURS  DE  MECANIQUE— By  L.  Guillot.  Vol.  4,  "Moteurs  a  Gaz  et 
a  Petrole."     Paris:   Ch.  Beranger.     Cloth;  6x9   in.;  pp.  381; 
illustrated.     23   francs. 
A  review  of  gas  producers  is  followed  by  description  of  a  num- 
ber of  gas  engines  of  different  types  with  their  carburetors,  valve 
gears,  governors  and  other  details.     The  Humphrey  gas  pump  of 
the    explosion    type    is    mentioned    briefly.      The    Diesel    motor    is 
accorded  a  separate  chapter,  and  other  chapters  deal  with  means 
of  regulating  the  speed  and  securing  uniformity  of  speed.     About 
75    pages    are    devoted    to    motors    for    automobiles    and    aviation. 

DAM  SITES  ON  THE  MISSOURI  RIVER  IN  SOUTH  DAKOTA— 

By  Charles  McCaffree,  Commissioner  of  Immigration.  Pierre, 

South   Dakota:    The  Commission.      Paper;    6x9    in.;   pp.    32; 

illustrated.  _      ,     ,„.^^^    ,  ^ -j.^. 

Includes   description    of   sites    at    Big   Bend,    18,000    hp.;    Little 

Bf^nd,  52,000  hp.  ;  Mulehead,   43.000  hp.  ;  Chamberlain.   21,000  hp.; 

Reynolds    Creek,    36,000    hp.  ;    Medicine    Butte,    31,000    hp.  ;    Bad 

Hair    41  000    hp.  ;    brief  resume  of   examinations   made   by   West- 

inghouse   Church   Kerr   &   Co.,    in    1911    and   W.    H.    Finley,   chief 

engineer,  Chicago  &  Northwestern  Ry.   in   1917. 

DESCRIPTION   OF  THE   DUTIES   AND   CLASSIFICATION   OF 

POSITIONS  IN  THE  CLJ^SSIFIED  SERVICE  OF  THE  CITY 

OF  ST.  LOUIS — St.  Louis,  Mo. ;  Efficiency  Board  of  St.  Louis. 

Paper;   6x9   in.;  pp.   216.  ,     ,     -j   j 

After   working   up    its   classification    scheme   the    board    decided 

to  print  it  with  .salaries  in  blank  and   send  out   the   report  as   a 

questionnaire   to    determine   what   private   employers   in   St.    Louis 

were  paying  for  services  similar  to  those  performed  by  the  70U0 

employees  of  the   city. 

DISPOSAL  OF  CITY  GARBAGE   BY   FEEDING   TO   HOGS--By 
F    G    Ashbrook  and  J.   D.   Debout,  Washington.   I).   C:    U.   S. 
Department   of   Agriculture.      Paper ;    6x9    in.  ;    pp.    8  ;    illus- 
trated. ,  .  ,  .  ,         ...         ,,    , 
A    brief   popular    review    of    the    subject    which    might    well    be 

brought  to  the  attention  of  city  officials  and  contractors  dealing 

with  municipal  garbage. 

EFFECT  OF  CALCAREOUS  MATERIAL  IN  SOILS  ^AND 
ROCKS  ON  THE  AMOUNT  OF  NITRATES  IN  GROUND 
AND  SURFACE  WATERS — By.  M.  P.  Sanborn,  C.  E.,.  As- 
sistant Engineer.  Division  of  Sanitary  Engineering.  Reprint- 
ed from  the  Report  of  the  New  York  State  Department  of 
Health  for  1915.  Albany,  N.  Y. :  The  Department.  Paper; 
6x0    in.  ;    pp.    27  ;    illustrated. 

ELECTRIC  PUMPING  WITH  RESULTS  OF  TESTS  AND  OPER- 
ATING RECORDS — By  H.  W.  Wagner,  Mechanical  and  Elec- 
trical Engineer.  Bulletin  46,  Engineering  Experiment  Sta- 
tion. Ames,  Iowa:  State  College  of  Agriculture  and  Me- 
chanic Arts.     Paper ;  6  x  9  in.  ;  pp.  79  ;  illustrated. 

THE  ELEMENTS  OF  RAILROAD  ENGINEERING— By  Wil- 
liam G.  Raymond,  C.  E.,  LL.  D.,  M.  Am.  Soc.  C.  E.,  Pro- 
fessor of  Civil  Engineering  and  Dean  of  the  College  of  Ap- 
plied Science,  State  University  of  Iowa.  New  York:  John 
Wiley  &  Sons,  Inc.  London :  Chapman  &  Hall,  Ltd.  Cloth ; 
0  X  9   in.  ;   pp.    447  ;    illustrated.      $4. 

GYPSUM  PRODUCTS.  THEIR  PREPARATION  AND  USES— 
By  R.  W  Stone,  Geologist,  U.  S.  Geological  Survey.  Wash- 
ington, D.  C. ;  Bureau  of  Mines.  Paper;  6x9  in.;  pp.  67; 
illustrated. 

HOW    TO    ORGANIZE    DRAINAGE    DISTRICTS — By    Leroy    K. 

Sherman,   M.   Am.   Soc.   C.   E..   Former  Member  Illinois  Rivers 

and  Lakes  Commission.  Chicago,  111.:   The  Author,  1102  Taco- 

ma  Building.      Paper;  5x7   in.;  pp.   18. 

Relates  specifically  to  operations  under   Illinois   drainage   laws. 

KANSAS  ENGINEERING  SOCIETY:  Report  of  1917  Meeting, 
Lawrence,  Kansa.s:  The  Society.  Paper;  6x9  in.;  pt>.  74; 
illustrated. 

MINING  DEVELOPMENTS  AND  WATER-POWER  INVESTI- 
GATIO.N'S  IN  SOUTHEASTERN  ALASK.A — Papers  by  Theo- 


dore Chapin,  H.  M.  Fakin  and  G.  H.   Canfleld.     Washingrton. 
D.    C. :    United   States   Geological   Survey,      Paper ;    6x9   in. ; 
pp.   154  ;  illustrated. 
THE  NEGLECTED  WATERS  OF  THE  PACIFIC  COAST:  Wash- 
ington,   Oregon,   and   California — By   E.   Lester   Jones,   Super- 
intendent.     Special   Publication   No.    48.      Washington,    D.   C. : 
U.   S.  Coast  and  Geodetic  Survey.     Paper;   8x10  in.;  pp.  21; 
illustrated. 
A  plea  for  better  surveys  of  Pacific  coast  waters  for  the  great- 
er protection  of  all  shipping  in  those  parts,   including  our  Na\'y. 
PRINCIPLES    OF   OCEAN   TRANSPORTATION— By    Emory   R. 
Johnson,    Ph.   D.,   Sc.    D.,    Professor,   and   (trover   G.    Huebner, 
Ph.   D.,  Assistant  Professor  of  Transportation  and  Connnerct- 
in   the   University  of   Pennsylvania.     New    York :    D.    Appleton 
and  Co.     Cloth;   6x9   in.;  pp.    513;    illustrated.      $2.50. 
1>UBLIC    SERVICE    COMMISSION,    SECOND    DISTRICT:      Re- 
port for   1916:     Abstracts  of  Reports  of  Corporations.     New 
York:      The    Commission.       Cloth;    9x12    in.;    pp.    290;    il- 
lustrated. 
RAPID  SAND  FILTRATION — By  George  A.  Johnson,  Consulting 
Hydraulic    Engineer    and    Sanitary    Expert.      Reprinted    from 
Journal  of  the  New   England  Water  Works  Association,  Vol 
XXXI,   No.   3.     New  York  City:   The  Author,   150  Nassau  St. 
Paper  ;    6x9   in.  ;   pp.    83  ;   illustrated. 
RECLAIMING    THE    ARID    WEST:    The    Story    of    the    United 
States     Reclamation     Service — Bv     George    Wharton     James. 
New  York:    Dodd,  Mead  &  Co.     Cloth;  6x9   in.;  pp.  411;  il- 
lustrated.     $3.50. 

RECREATION  IN  ST.  LOUIS:    The  City  Plan  Commission,  Har- 
land  Bartholomew,  Engineer.  St.  Louis,  Mo. :  The  Commission. 
Paper  ;   6x9  in.  ;  pp.  48  ;   illustrated. 
A  comprehensive  study  of  park,   playground  and  other  recrea- 
tion facility  needs,  considered  by  wards. 

REPORT  OF  THE  COMMISSION  FOR  THE  SURVEY  OF 
MUNICIPAL  FINANCING — Trenton,  N.  J.:  The  Commis- 
sion.    Paper;   7x10  in.;   pp.   15. 

REPORT  ON  IRRIGATION  SURVEYS  AND  INSPECTIONS: 
1916-17 — Ottawa,  Canada:  Department  of  the  Interior.  Pa- 
per ;    6x9   in.  ;   pp.    79  ;    illustrated. 

SAND  AND  GRAVEL  IN  1916 — By  R.  W.  Stone.  Washington. 
D.  C. :   U.  S.  Geological  Survey,     Paper;   6x9   in.;  pp.  13. 

SURFACE  WATER  SUPPLY  OF  THE  UNITED  STATES— Na- 
than C.  Grover,  Chief  Hydraulic  Engineer.  Washington, 
D.  C. :  U.  S.  Geological  Survey.  Paper  :  6  x  9  in.  ;  illustrated. 
No.  389:  1914.  Part  IX.  Colorado  River  Basin.  Robert 
Follansbee,  E.  A.  Porter,  C.  C.  Jacob,  and  G.  A.  Gray,  Dis- 
trict Engineers.  Prepared  in  cooperation  with  the  States  of 
Arizona,  Nevada,  New  Mexico,  and  Utah.     Pp.   198.     No.   390: 

1914.  P?rt  X.  The  Great  Basin.  E.  A.  Porter,  H.  D.  Mc- 
Glashan,  F.  F.  Henshaw  and  G.  C.  Baldwin,  District  Engi- 
neers. Prepared  in  cooperation  with  the  States  of  Utah, 
Nevada,    California,   Oregon,    and   Idaho.      Pp.    306.      No.    403: 

1915.  Part  III.  Ohio  River  Basin.  Albert  H.  Horton  and 
Warren  E.  Hall,  District  Engineers.  Prepared  in  cooperation  , 
with  the  States  of  Illinois,  Kentucky,  and  West  Virginia.  Pp. 
171.  No.  408:  1915.  Part  VIII.  Western  Gulf  of  Mexico 
Basins.  Glenn  A.  Gray,  Warren  E.  Hall,  and  Robert  Follans- 
bee, District  Engineers.  Prepared  in  cooperation  with  the 
States  of  Texas  and  New  Mexico.  Pp.  108.  No.  438:  1916 
Part  VIII.  Western  Gulf  of  Mexico  Basins.  Glenn  A.  Gray 
and  Robert  Follansbee,  District  Engineers.  Prepared  iti 
cooperation  with  the  State  of  Texas.  Pp.  106.  No  404:  1915. 
Part  IV.  St.  Lawrence  River  Basin.  W.  G.  Hoyt,  A.  H. 
Horton,  C.  C.  Covert,  and  C.  H.  Pierce,  District  Engineers 
Prepared  in  cooperation  with  the  States  of  Minnesota,  Wis- 
consin, New  York,  and  Vermont.     Washington,  D.  C.     Pp.  15a. 

TECHNOLOGIC  PAPERS  OF  THE  BUREAU  OF  STANIWRDS. 
No.  103  :  Typical  Cases  of  the  Deterioration  of  Muntz  Metal 
(60:  40  Brass)  by  Selective  Corrosion — By  Henry  S  Raw- 
don,  Associate  Physicist,  Bureau  of  Standards.  Washington, 
D.  C. :  Superintendent  of  Documents.  Paper;  7x10  in.; 
pp.   28  :   illustrated.     10  cents. 

THEORY  AND  OPERATION  OF  DIRECT-CURRENT  MACHIN- 
ERY— Prepared  in  the  Extension  Division  of  the  University 
of  Wisconsin  by  Cyril  M.  Jansky.  B.  S.,  B.  A.,  .\ssociate 
Professor  of  Electrical  Engineering.  New  York :  McCJraw- 
Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  285;  illustrated. 
$2.50. 
An    elementary   work,    designed    particularly   for    students   with 

limited    mathematical    knowledge. 

UNITED  STATES  MAGNETIC  TABLE  AND  M.\GNETIC 
CHARTS  FOR  1915 — By  Daniel  L.  Hazard.  Chief.  Division 
of  Terrestrial  Magnetism.  Washington,  D.  C. :  .Superintend- 
ent of  Documents.      Cloth  ;    6  x  9    in.  ;    pp.    256  ;   folding  maps. 

URBAN  AND  RURAL  DEVELOPMENT  IN  CANADA:  Repori 
of  Conference  Held  at  Winnipeg,  May  28-30,  1917 — Ottawa. 
Canada:  Commission  of  Conseiwation.  Paper;  7x10  in.; 
pp.  98. 

WAGES  AND  HOURS  OP  LABOR  IN  THE  IRON  AND  STEEL 
INDUSTRY:  1907  to  1915,  With  a  Glossary  of  Occupations 
— Washington,  D.  C. :  Bureau  of  Labor  Statistics.  Paper : 
6x9   in.  ;   pp.   526. 

THE  WATER-WORKS   SYSTEM  OF  THE  CITY  OP  CHICAGO: 

Report  prepared  bv  the  Chicago  Bureau  of  Public  Efficiency. 

Chicago,    111.:     The    Bureau,    315    Plymouth    Court.      Paper; 

6x9    in.  ;    pp.    207  ;    illustrated. 

A    general    review    of    the    water-works    problems    of    Ch'cago. 

The  portion  of  the  report  dealing  with  water  waste  and   the  de- 

sirabilitv   of   metering  the   supply,   which   is  a   feature  of   the   re- 
port,   was   abstracted    at   length    in    Engineering   News-Record   of 

Feb.   7,   1918,  p.   268. 

WHAT  IS  FAIR:  A  Study  of  Some  Problems  of  Public  Utility 
Regulation — Bv  William  O.  Raymond.  C.  E.,  LL.  D.,  M.  Am. 
Soc.  C.  E.,  Professor  of  Civil  Engineering  and  Dean  of  the 
College  of  Applied  Science  in  the  State  ITniversity  of  Iowa; 
New  York:  ,)ohn  Wiley  &  Sons,  Inc.  London:  Chapman  & 
Hall,   Ltd.     Cloth;    4x7   in.;   pp.    172.      $1. 

THE  WORKMEN'S  COMPENS.\TION  LAW  JOURNAL:  Re- 
ports of  all  Decisions  Rendered  in  Compensation  Cases  in 
the  Federal  Courts  and  in  the  State  Appelate  Courts — Vol.  1 
(Januarv  1918)  ;  New  York:  C.  C.  Hine's  Shns  Co..  100  Wil- 
liam St.     Paper  ;  7  x  10  in. ;  pp.  144  ;  $10  per  year. 
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Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


The  American  Society's  New  Constitution 

Following  are  three  letters  received  by  Engi- 
neering Netvs-Record  on  the  subject  of  the  pro- 
posed revised  constitution  of  the  American  Soci- 
ety of  Civil  Enigneers.     Mr.   Hunt's   and   Mr. 
Noble's  letters  are  obviously  replies  to  that  of 
Hunter  McDonald  and  Clemens  Herschel  in  last 
week's  issue,  p.  325.     The  other  is  an  expansion 
of  some  of  the  ideas  expressed  in  last  week's 
letter.    None  tvere  written  with  any  knowledge 
of  the  others. — Editor. 
Sir — I  have  before  me  your  issue  of  Feb.  14,  p.  325, 
'   in  which  there  appears  a  letter  signed  Hunter  McDonald, 
i    Clemens  Herschel. 

I  do  not  propose  to  enter  into  an  argument  as  to 
the  merits  or  demerits  of  the  proposed  revised  con- 
,  stitution  of  the  American  Society  of  Civil  Engineers. 
Tn  this  letter,  however,  there  are  certain  statements 
made  which  do  not  refer  to  the  more  or  less  academic 
question  as  to  whether  the  secretary  should  or  should 
not  be  a  member  of  the  board  of  direction,  but  directly 
to  the  undersigned.  These  are  contained  in  two 
paragraphs  of  the  letter,  which,  carefully  analyzed, 
make  the  following  statement  of  facts : 

1.  That  the  undersigned  believes  that  the  secretary 
should  be  a  member  of  the  board  of  direction. 

2.  That  he  has  stated  that  he  would  vote  against  the 
revision  of  the  constitution  if  it  contained  a  provision 
changing  the  status  of  the  secretary,  and  that  he  had 
announced  his  intention  to  do  all  he  could  to  defeat 
the  revision  in  that  case. 

3.  That  he  has  done  this  in  some  improper  manner, 
the  direct  inference  being  that  he  has  had  something 
to  do  with  circularizing  the  membership. 

4.  That  the  undersigned,  in  his  official  capacity,  has 
failed  in  his  duty  to  the  society  in  carrying  out  the 
instructions  of  the  board  of  direction. 

rt  is  true  that  I  am  opposed  to  changing  the  status 

of  the  secretary    of   the    American    Society    of    Civil 

Engineers.    It  is  true  that  I  have  already  voted  against 

the  proposed  revision  of  the  constitution,  and  it  is  also 

true  that  a  number  of  members  have  asked  my  opinion 

'  in  regard  to  this  matter,  and  that  it  has  been  freely 

j  given.    It  is  also  true  that  I  have  always  been  outspoken 

I  in  giving  my  opinion   in  regard  to  the  provision   in 

I  question  which  I  regard  as  very  important  to  the  welfare 

jOf  the  society,   but   it   is   also  true  that   each   time   I 

J  have  emphasized  that  I  spoke  as  a  corporate  member, 

•  and  not  as  secretary. 

The  statements  or  inferences  briefed  in  (3)  and  (4) 
;are  absolutely  false. 

I  do  not  think  that  the  public  press  is  the  place  for 
,  discussing,  by  innuendo  or  otherwise,  the  official  action 
of  the  secretary  of  the  American  Society  of  Civil  Engi- 
neers, but  such  statements  as  are  made  in  this  letter 
require  an  answer  because  they  are  contrary  to  the  code 


of  ethics  adopted  by  that  society  a.s  well  as  to  one  of 
the  Ten  Commandments.  Chas.  Warren  Hunt. 

New  York  City. 


Sir:  The  letter  by  Hunter  McDonald  and  Clemens 
Herschel,  in  the  last  issue  of  Engineering  News-Rec- 
ord, in  regard  to  the  proposed  revision  of  the  constitu- 
tion of  the  American  Society  of  Civil  Engineers,  con- 
veys the  inference  that  Secretary  Hunt  has  improp- 
erly endeavored  to  defeat  the  proposed  revision.  It  is 
regrettable  that  statements  heretofore  expunged  by 
order  of  the  board  of  direction  should  have  been  re- 
vived. 

As  a  member  of  the  board  familiar  with  its  business, 
and  of  the  publication  committee  charged  with  present- 
ing the  revision  in  amendment  form  before  the  m.em- 
bership,  I  can  say  from  personal  knowledge  that,  al- 
though Secretary  Hunt,  as  a  member  of  the  committee 
on  revision  of  the  constitution  and  as  a  member  of  the 
board,  opposed  the  incorporation  of  features  he  believed 
to  be  injurious  to  the  society's  interests,  his  official 
opposition  ceased  upon  the  adoption  of  these  features 
by  the  board.  Thereafter,  as  is  clearly  shown  by  the 
full  minutes  of  the  board,  officially  approved  and  adopt- 
ed by  it,  the  meaning  of  which  is  not  changed  by  any 
amount  of  "reading  between  the  lines,"  the  secretar>- 
strictly  followed  the  instructions  of  the  board  as  to 
publication. 

As  one  of  the  meiribers  active  in  preparing  the  cir- 
cular to  which  Messrs.  McDonald  and  Herschel  object, 
both  as  to  its  contents  and  as  to  the  "personnel"  of  its 
signers,  and  in  bringing  it  to  the  attention  of  other 
members  known  to  have  the  welfare  of  the  society  at 
heart,  I  can  also  say  that  Secretan  Hunt  neither  in- 
spired nor  had  a  hand  in  preparing  that  circular. 

Not  a  single  voice  was  raised  at  the  annual  meeting 
in  favor  of  the  proposed  revision,  and  the  vote  in  sup- 
port of  the  resolutions  of  disapproval  was  almost  unani- 
mous. Under  these  conditions  it  miglit  seem  fair  to 
assume  that  the  objections  cited  must  have  been  sound 
or  else  that  the  meeting  lacked  intelligence. 

The  society  may  "look  for  something  better"  in  the 
way  of  a  constitution  when  the  object  of  making  it  a 
vehicle  of  personal  attack  is  forgotten.  JMeanwhile,  the 
present  constitution  will  serve  as  admirably  as  it  has 
for  many  years  past.  Frederick  C.  Noble. 


Sir — The  members  of  the  committee  on  revision  of 
the  constitution  of  the  American  Society  of  Civil  Engi- 
neers who  voted  for  the  proposed  form,  and  those  who 
agreed  with  them,  dutifully  refrained  from  publicly 
discussing  the  matter  until  it  should  constitutionally 
come  before  the  society  at  its  annual  meeting.  Not  so 
the  signers  and  disseminators  of  the  circular  letter  of 
Dec.  31,  1917,  which  few  received  before  Jan.  8 — a  week 
before  the  annual  meeting. 

Because  of  war  work  and  similar  calls  upon  their 
time,  none  of  the  members  in  charge  of  the  subject 
were  present  at  the  meeting,  and  no  discussion  was 
then  had.  Nor  has  there  been  opportunity  since  then 
for  the  opposition  to  the  stampede,  and  to  the  work- 
ings of  society  politics  represented  by  the  resultant 
stampede,  to  confer  and  act. 

The  undersigned  thus  find  themselves  unable  to  solicit 
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signatures  in  support  of  the  position  taken  by  Past 
Presidents  Hunter  McDonald  and  Clemens  Herschel  in 
your  issue  of  Feb.  14.  There  is  little  time  left  in 
which  by  any  practical  method  to  reach  the  membership 
in  time  for  it  to  consider  the  subject  before  voting, 
and  the  undersigned  have  resolved  to  make  such  repre- 
sentations in  the  present  communication. 

Let  no  one  deceive  himself.  There  was  no  opposition 
to  or  disagreement  upon  the  proposed  new  constitution 
until  the  old  question  of  whether  or  not  the  secretary 
should  be  a  member  of  the  board  of  direction  came  up 
for  discussion.  The  record  of  what  then  took  place, 
with  the  expunging  of  papers,  may  be  found  in  the 
Proceedings.  It  thus  seems  insincere,  perhaps  even 
dishonest,  to  discuss  now  and  here  aught  but  the  real 
question  at  issue :  Shall  the  secretary  of  the  American 
Society  of  Civil  Engineers  now  and  henceforth  forever 
be  a  member  of  the  board  of  direction? 

Any  other  criticism  of  the  proposed  constitution  can 
safely  be  left  for  future  consideration,  and,  if  need 
be,  for  amendment.  The  vital  question  today  is  as 
to  the  general  character  of  the  new  constitution  of 
the  society:  Shall  it  be  democratic  or  autocratic?  The 
material  changes  which  have  been  proposed  have  been 
few,  the  general  tendency  followed  having  only  been 
to  be  more  concise,  and  to  separate  the  constitution 
from  the  by-laws,  now  for  the  first  time  established. 

The  main  changes  embodied  in  the  constitution  pro- 
posed, as  has  been  said,  relate  to  the  office  of  secretary, 
in  two  particulars;  he  is  not  to  be  a  member  of  the 
board  of  direction ;  and  he  is  to  be  elected  by  the  board 
at  its  meeting  next  preceding  the  annual  meeting,  in- 
stead of  at  the  one  follotving  that  meeting.  The  com- 
mittee on  special  committees  is  made  a  standing 
committee  under  the  constitution. 

As  regards  the  position  of  the  secretary  of  the 
society : 

It  must  be  remembered  that  in  the  adoption  of  the 
constitution  of  a  society  such  as  that  of  the  American 
Society  of  Civil  Engineers,  considerations  of  who  is 
the  present  incumbent  of  that  office,  his  abilities  and 
what  may  be  his  own  naturally  biased  opinion  on  the 
uses,  prerogatives  and  duties  of  that  office  should  be 
wholly  disregarded,  a  constitution  being  a  thing  to  be 
fashioned  and  adopted  because  of  the  principles  in- 
volved, and  because  of  the  long  future  during  which  it 
is  to  act. 

No  other  engineering  or  scientific  society  that  has 
been  mentioned  in  the  many  and  manifold  considerations 
that  have  been  given  this  subject — none  of  the  three 
other  national  founder  societies — has  a  secretary  that 
is  a  member  of  its  governing  body.  General  experience 
has  been  against  such  a  proposition.  In  the  case  of  the 
American  Society  of  Civil  Engineers  the  secretary  has 
been  a  member  since  the  early  '60s  at  least,  since  the 
time  when  it  was  difficult  to  find  enough  members 
resident  in  New  York  City  to  attend  actively  to  the 
duties  of  the  board  of  direction;  and  the  plan  has  been 
continued,  mainly  because  of  inertia,  being  copied  from 
one  constitution  to  the  next  one.  As  a  matter  of  reason, 
the  practice  can  not  be  sustained. 

The  constitutions,  old  and  new,  provide  in  Article  VII 
that  there  shall  be  s^x  directors  from  District  1 ;  but 
making  the  secretary  a  member  of  the  board  of  direction 


gives  District  1  seven  directors.  This  aggravates  a 
situation,  pronounced  unavoidable  by  some,  and  neces- 
sary for  effectively  conducting  the  business  of  the 
society;  yet  criticised  as  unbalanced  with  respect  to  the 
other  districts,  by  other  members  of  the  society. 

Again,  the  constitutions  named  provide  that  the  mem- 
bership shall  elect  its  board  of  direction,  after  nomina- 
tions in  due  and  extended  form,  by  a  committee  on 
nominations,  itself  created  in  a  decidedly  formal  manner. 
But  allowing  the  secretary  to  be  a  member  of  the  board 
of  direction  places  an  additional  member  in  the  board, 
with  whose  election  to  the  board  neither  the  membership 
nor  the  committee  on  nominations  has  had  anything  to 
do. 

Constitutions  of  societies  must  also  take  cognizance 
of  the  attributes  of  human  nature.  It  is  believed 
that  if  a  seretary  of  a  society  such  as  the  American 
Society  of  Civil  Engineers  is  given  membership  in,  and 
a  vote  on,  the  board  of  direction,  it  will  naturally  and 
always  tend  to  make  him  self-seeking  and  autocratic 
in  his  notions  and  actions,  instead  of  causing  him  to 
act  in  a  democratic  manner,  with  the  best  interests 
of  the  society,  and  of  civil  engineers  in  general,  solely 
in  view.  It  will  tend  to  make  of  our  organization  one 
modeled  on  that  of  some  of  the  typically  undesirable 
political  organizations  that  could  be  named — a  govern- 
ment of  men,  and  not  of  laws;  of  self-seeking,  and  not 
service. 

The  secretary  of  a  society  such  as  the  American 
Society  of  Civil  Engineers  should  not  be  in  position  to 
vote  on  matters  touching  his  relations  to  the  board  and 
affecting  his  position  and  salary  in  the  board.  He 
should  not  be  in  position  to  obscure  the  issue,  and  take 
up  the  time  and  energies  of  the  board  of  direction  and 
of  the  society,  by  injecting  into  the  discussion  ex- 
tended arguments  of  a  personal  nature  whenever  mat- 
ters affecting  the  office  of  secretary  come  up  for  de- 
cision. He  should  not  be  in  position  to  have. any  per- 
sonal interest  in  recording  proceedings  or  issuing  state- 
ments to  the  membership.  He  should  not  be  in  posi- 
tion to  feel  that  he  has  the  right  to  canvass  for  votes 
to  pass  or  defeat  a  measure  that  has  been  put  before 
the  membership  for  decision.  Such  action  would 
savor  of  "pernicious  activity,"  while  the  office  of  secre- 
tary constantly  calls  for  the  exercise  of  high  judicial 
temperament. 

And  the  board  of  direction  should  be  in  position  to 
exercise  the  same  discretion  toward  him,  with  regard 
to  appointment,  salary  and  dismissal,  that  any  employer 
should  exercise  for  the  best  interests  of  the  institution 
which  he  serves. 

On  the  other  hand,  it  is  safe  to  say  that  no  argu- 
ment has  ever  been  made  in  favor  of  conferring  thr 
extraordinary  position  of  member  of  the  board  of  direc 
tion  on  the  secretary  that  has  not  been  based  on  the 
qualities  of  some  particular  and,  of  necessity,  more  or 
less  ephemeral  incumbent,  of  that  office;  all  of  which 
has  no  place  in  the  provisions  of  a  constitution  set  up 
for  a  long  term  of  years. 

It  is  believed  that  the  time  prescribed  in  the  present 
or  old  constitution  at  which  the  secretary  must  be 
elected  is  most  inopportune,  in  that  about  one-third  of 
the  board  has  then  little  or  no  detail  knowledge  of 
the  value  or  harm  to  the  society  of  the  then  incumbent 
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of  the  office.  In  the  hurry  and  excitement  of  the  annual 
meeting,  and  the  organization  of  the  new  board  of  direc- 
tion, it  is  impossible  to  give  the  matter  the  consideration 
which  it  should  have,  and  the  board  should  therefore 
1)6  permitted  to  make  its  selection  at  a  time  which  will 
ivoid  these  objections.  For  these  reasons  the  time  of 
•hoosing  the  secretary  has  been  changed  in  the  proposed 
•onstitution  to  the  meeting  of  the  board  next  preceding 
the  annual  meeting. 

If  a  new  constitution  is  not  now  adopted,  how  can 
it  ever  be  adopted?     If  after  two  years  of  work  and 
ompromise  by  an  able  committee,  mere  skilfully  con- 
ducted  campaigns   are   to    defeat    the    labors    of   that 
ommittee,  who  will  again  undertake  the  thankless  task? 

The  importance  of  this  matter  is  such  that  every 
•orporate  member  should  in  duty  bound  cast  his  vote 
^iccording  to  his  best  judgment  after  giving  careful 
•onsideration  to  the  questions  involved. 
'  The  undersigned  recommend  that  the  members  of  the 
ociety  vote  "Yes."  But  by  all  means  VOTE.  And  if 
'my  who  have  voted  wish  to  change  their  votes,  they 
•an  do  so. 

!  Hunter  McDonald  Mordecai  T.  Endicott 

■  John  A.  Ockerson  J.  Vipond  Davies 

Clemens  Herschel 
)f  the   Committee   on    Revision    of   the    Constitution, 
I  American  Society  of  Civil  Engineers. 

Wishes  To  Serve  the  Nation; 
Applications  Unheeded 

Sir — I  should  like  to  see  Engineering  News-Record 
ake  up  the  subject  of  the  delays  and  unnecessary  ex- 
enses  that  the  volunteer  engineers  have  met  in  dealing 
ith  the  Chief  Engineer  of  the  War  Department  in 
egard  tc  the  examinations  for  Reserve  Officers.  I 
laced  my  application  with  the  War  Department  in 
vpril,  1917,  and  it  was  Oct.  13,  1917,  before  I  was  called 
efore  a  board  at  El  Paso,  Tex.,  for  examination, 
'.bout  the  middle  of  December  I  was  notified  that  no 
lore  commissions  would  be  given  for  some  time.  I 
len  transferred  my  papers  to  the  Bureau  of  Yards 
nd  Docks,  U.  S.  N.,  asking  for  an  examination  for 
lie  rank  of  ensign  in  that  department,  but  to  date 
Ian.  19]  have  had  no  word  from  the  examining  board. 

think  justice  to  many  young  men  of  the  country 
squires  the  News-Record  to  take  up  this  matter  and 
jOp  publishing  advertisements  from  these  departments 
;)r  examinations  unless  applicants  get  more  action. 
^  While  the  delay  may  not  cause  expense  to  young 
igineers  in  the  large  Eastern  cities,  unnecessary  ex- 
Jnse  has  been  incurred  by  young  men  in  the  Western 
;ates  who  liad  to  go  four  or  five  hundred  miles  to  an 
camination,  and  then  never  g  t  satisfactory  answers 
l"om  the  Enq;ineer  Office  in  Washington  as  to  why 
jiey  had  been  turned  down.  One  young  man  in  this 
l>wn,  appointed  a  first  lieutenant  in  the  artillery,  had 
jiver  had  a  profession  in  his  life  and  had  spent  most 
I"  his  time  driving  his  father's  automobile. 
■  We  in  the  West  are  about  as  patriotic  as  Americans 
I  any  other  part  of  the  country,  but  we  feel  that  a  lot 
\  time  has  been  lost  in  the  appointments  to  the  Officers' 
'jserve  Corps  and  we  should  like  to  learn  through  your 
'lumns  what  the  East  thinks  of  these  delays. 

Cimarron,  N.  M.  G.  ft.  Palmes. 


Single-  or  Multiple-Cylinder  Engines  for 
Road  Rollers? 

Sir — You  are  to  be  congratulated  on  the  most  inter- 
esting report  from  France  on  highway  work  by  Mr. 
Tomlin,  your  war  correspondent,  published  in  your  i.s.sue 
of  Jan.  31,  p.  198.  There  is  one  statement  therein 
which  I  think  needs  qualifying  or  clarifying:  that  is 
the  blanket  opinion  condemning  the  single-cylinder  in 
favor  of  the  double-cylinder  internal  combu.stion  en- 
gines. 

I  am  not  writing  to  flatly  contradict  the  statement  in 
the  same  general  terms  in  which  it  was  made,  but  I  will 
state  most  emphatically  that  there  are  many  applica- 
tions wherein  the  single-cylinder  motor  is  infinitely  su- 
perior to  double-  or  multiple-cylinder  types,  one  of  them 
very  closely  associated  with  highway  work  and  there- 
fore with  Mr.  Tomlin's  article,  namely  the  road  roller. 
Single-cylinder  road  rollers  using  gasoline  or  kerosene 
have  been  in  successful  use  for  almost  20  years,  have 
proved  superior  in  economy  and  simplicity  to  multi- 
ple- or  double-cylinder  types  and  do  equally  good  road 
rolling.  1  estimate  there  are  ten  times  rs  many  single- 
cylinder  motor  rollers  in  use  in  the  United  States  as 
all  other  types  combined. 

I  feel  somewhat  qualified  to  speak  on  this  matter,  as 
I  was  associated  with  the  production  of  the  earliest  mo- 
tor road  rollers  in  the  world  and  have  been  continuously 
in  that  business  ever  since.  Coutant-Dujour  of  Paris 
first,  and  then  J.  G.  Allen,  of  Belfast  and  mj'self,  de- 
veloped the  earliest  machines  (1898  to  1902)  and  we 
were  unanimous  in  using  the  single-cylinder,  4-cycle 
motor.  I  mention  this  piece  of  roller  history  because 
the  conditions  that  confronted  us  then  were  exactly 
what  have  forced  themselves  on  all  American  manu- 
facturers of  industrial  engines  today:  namely,  we  must 
use  kerosene  instead  of  gasoline.  In  those  days  motor 
cars  and  gasoline  were  equally  rare  commodities  in  Eu- 
rope, whereas  kerosene  was  cheap  and  plentiful  as  it  still 
is  today.  Since  then  I  designed  the  first  motor-driven 
rollers  made  in  America  (a  single-cylinder  machine) 
and  for  ten  years  it  has  been  widely  and  successfully 
used,  almost  2000  being  in  use. 

I  think  it  will  be  conceded  on  all  sides  that  a  single- 
cylinder  motor  of  equal  power  and  on  the  same  load  will 
use  a  great  deal  less  fuel  than  a  double  cylinder.  Fur- 
thermore, in  using  kerosene,  which  is  a  slow  burning 
fuel,  the  single-cylinder,  heavy,  slow-speed  motor  is 
the  best.  I  am  in  a  position  to  know  that  this  has  been 
confirmed  during  the  war  by  the  Russian,  French  and 
American  Governments  in  succession,  selecting  single- 
cylinder  road  rollers  for  European  use  in  preference  to 
any  other,  and  each  did  so  after  careful  indepenaent 
investigation.  I  claim  that  the  heavy  road  roller,  in 
which  weight,  slow  motion  and  durable  parts  are  such 
desirable  features,  lendj  itself  to  a  single-cylinder  mo- 
tor in  preference  to  any  other  type.  I  might  also  add 
that  four-cylinder  vertical  engines  were  applied  to  road 
rollers  some  years  agj  by  a  firm  in  Germany  and  later 
by  a  firm  in  the  United  States.  Neither  of  these  ful- 
filled requirements  nor  has  survived  so  far  as  I  could 
ascertain. 

The  double-cylinder  engine  on  road  rollers  is  still  on 
its  trial  with  the  evidence  all  in  favor  of  the  single  cyl- 
inder— especially  as  regards  operating  on  kerosene  and 
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economy  of  fuel.    For  these  reasons  the  double  cylinder 
will  likely   remain  decidedly  on  the  defensive.      1   sar 
this  advisedly,  because  the  firm  I  am  associated  with,  the 
Austin     Manufacturing     Co.,     Chicago,     manufacture 
both  single-  and  double-cylinder  road  rollers  and  vv^as  it 
a  position  to  offer  both  types  to  all  these  Governments 
but  it  was  largely  on  the  superiority  of  the  single  cyl 
inder  in  using  kerosene,  as  well  as  other  features,  thai 
decided  the  matter  in  each  case. 

I  wish  to  make  it  clear  that  I  am  not  condemning 
double-  and  multiple-cylinder  engines  for  purposes  to 
rvhich  they  are  better  suited,  as  I  or  no  one  else  could 
defend  that  truthfully  or  successfully.     I  will  leave  it 
to  the  specialists  in  tractors,  motor  trucks,  cars,  boats 
aeroplanes,  etc.,  to  determine  the  motor  best  suited  to 
their   respective   needs,   which   generally   speaking   are 
circumscribed  by  keeping  down  weights  or  getting  high 
power  into  very  limited  spaces,  none  of  which  condition 
present   any    difficulty   on   the   road   roller.      A   single 
cylinder  motor  properly  dimensioned,  well  balanced  and 
honestly  made,  will  fulfill  all  the  requirements  of  the 
most  fastidious  road-roller  men  and  prove  the  most  dur- 
able, simple  and  economical  in  operation. 

I  feel  confident  the  judgment  of  the  engineers  of  the 
various  armies  has  not  erred  in  this  matter  and  I  thank 
you  for  this  opportunity  of  adding  my  humble  opinion 
thereto.  N.  DeWind, 

Sales  Manager,  Austin   Manufacturing  Co. 

Chicago. 

Macadam  Roads  in  War  Zone 

Sir — Like  W.  J.  Weir  and  C.  B.  Burdick  I  am  very 
much  interested  in  the  question  of  war  roads  as  pre 
sented  by  the  former  in  Engineering  News-Record, 
Sept.  13,  1917,  p.  488.  As  had  been  pointed  out  by  both 
writers  war  roads  must  be  built  quickly  and  under  con- 
ditions of  traffic  hardly  to  be  conceived  under  anything 
but  service  conditions.  Certain  war  roads  are  useful 
only  for  a  short  period  and  for  strategic  reasons  should 
be  easily  removed  and  projected  in  other  directions. 

Near  the  front  line  '•oads  are  of  great  strategic  value 
for  moving  troops  quickly,  yet  as  soon  as  they  are 
registered  by  the  enemy  artillery  they  either  cost  us 
tremendous  casualties  or  become  obsolete.  Farther 
back  they  assume  a  more  permanent  nature  and  should 
be  projected  with  greater  care  and  be  made  of  more 
lasting  materials.  Still  farther  back  roads  are  of  less 
value  because  the  railroads  assume  greater  importance. 
Railroads  give  a  possibility  of  moving  heavier  units  at  a 
more  rapid  rate  than  roads. 

Briefly  I  should  say  that  for  battle  arrangements  and 
service  conditions  roads  within  two  miles  of  the  front 
line  should  be  of  a  temporary  nature  and  easily  trans- 
ported from  place  to  place.  From  two  to  eight  miles 
back  they  should  be  of  a  permanent  nature.  From 
there  back  the  importance  of  roads  drops  off  somewhat 
because  the  railroads  should  bear  the  greater  weight  of 
traffic.]  The  condition  for  quick  disembarkation  of 
troops  and  handling  of  material  must  be  carefully  con- 
sidered in  the  whole  scheme  of  things,  otherwise  a  great 
deal  of  lost  motion  and  delay  will  be  caused.  I  am  con- 
sidering the  roads  necessary  for  the  concentration  and 
movement  of  troops  under  battle  conditions,  which  is 
the  thing  that  concerns  us  mo.st  at  present.     If  battle 


conditions  are  designed  for,  road  service  for  trench  war- 
fare will  be  quite  sufficient. 

For  supplies  near  the  front  line  light  railroads  in  sec- 
tions easily  placed  and  transported  from  point  to  point 
are  the  most  serviceable.  These  industrial  tracks  can 
be  projected  even  to  railhead  or  to  the  nearest  railroad 
terminal  with  some  sort  of  a  small  dumpy  engine  for 
quick  transport. 

For  the  strategic  concentration  of  troops  and  sup- 
plies, roads  near  the  front  line  must  be  at  frequent  in- 
tervals. For  infantry  a  road  of  duck  boards  can  be  car- 
ried in  sections  by  the  men  in  support  on  their  way  up 
on  the  day  of  the  attack.  The  enemy  has  no  time  to 
register  it  in  the  heat  of  battle,  and  the  infantry  com- 
mander can  project  his  road  along  the  most  suitable 
route  applicable  to  conditions  presented. 

The  artillery  roads  of  a  temporary  nature  could~be 
of  the  corduroy  type  built  in  the  yard  and  linked  up  in 
short  sections.  Only  light  artillery  need  use  them,  the 
heavier  pieces  being  placed  over  the  more  or  less  permar 
nent  roads  already  in  existence. 

The  greatest  difficulty  in  concentrating  troops  ii^due 
to  the  fact  that  rapidly  moving  units  cannot  travel 
along  a  common  road  faster  that  the  pace  of  the  slowest 
jnit  occupying  it.  Even  then  the  traffic  must  be  in 
one  direction.  Batteries  need  time  in  which  to  take  up 
positions  and  register  and  should  move  forward  much 
faster  than  infantry.  Ten  roads  will  move  troops  more 
than  ten  times  as  fast  as  one  road  provided  traffic  is 
organized. 

In  France  on  most  of  the  battle  front  macadam  road 
material  is  scarce  and  takes  a  lot  of  road  space  to  trans- 
port. This  must  be  borne  in  mind.  The  difficulties  pre- 
sented may  not  be  entered  into  by  any  but  experienced 
road  builders  in  cooperation  with  officers  understanding 
the  strategic  requirements,  if  the  most  economic  and 
best  results  are  to  be  obtained.  J.  McLean  Jasper, 
Captain  Imperial  Forces,  Formerly  with  Alvord  &  Bur- 
dick, Consulting  Engineers,  Chicago. 

Maresfield  Park,  Uckfield,  England. 


Motor  Trucks  and  Centra)  Garbage  Furnaces 

Motor-truck  haulage  of  garbage  from  two  loading 
stations  in  outlying  sections  to  an  enlarged  central  in- 
cinerating plant,  instead  of  building  two  new  incinera- 
tors for  these  sections,  was  decided  upon  recently  by  the 
City  of  Des  Moines,  Iowa,  after  thorough  study.  The 
present  25-ton  plant  is  being  enlarged  to  a  capacity  of 
75  to  100  tons  a  day  by  the  Superior  Garbage  Furnace 
Co.,  Dallas,  Texas.  The  cost  of  the  four  new  furnaces 
and  the  extension  of  the  building  to  house  them  will 
be  about  $40,000.  It  is  expected  that  the  enlarged  plant 
will  be  in  use  by  April.  House  to  house  collectioii- 
throughout  the  city  will  continue  to  be  made  by  horse 
drawn  vehicles.  For  the  district  which  is  direct! 
tributary  to  the  incinerator  quick-dumping  two-hors^ 
carts  will  be  used.  In  the  outlying  districts  the  collec 
tions  will  be  by  end-dump  wagons.  At  the  two  new 
loading  stations  which  the  city  is  building  the  garbage 
will  be  transferred  from  the  wagons  to  3-ton  motor 
trucks.  John  W.  Budd  is  superintendent  of  streets  and 
public  improvements,  and  Karl  C.  Kastberg  is  city  engi- 
neer. 


HINTS  FOR  THE  CONTRACTOR 


DETAILS     WHICH     SAVE     TIME     AND     LABOR     ON     CONSTRUCTION     WORK 

Contractor  Builds   Warehouse   Out  of 
Bridge  Forms 

A  CONTRACTOR'S  warehouse  does  not,  as  a  rule, 
have  to  be  of  any  certain  hard  and  fast  dimensions. 
The  Koss  Construction  Co.,  contractors  of  Des  Moines, 
Iowa,  took  advantage  of  this  fact  to  build  a  warehouse, 
at  a  minimum  cost  for  materials,  by  using  the  falsework 
trusses  from  the  concrete  arch  bridge  shown  by  the 
picture.  This  bridge  is  located  near  the  state  capital 
at  Des  Moines.    When  it  had  been  completed  the  center 
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CENTER  PROM  LARGE  ARCH  MADE  CHEAP  ROOP 
TRUSSES  FOR  WAREHOUSE 

trusses  were  taken  down  and  used  as  warehouse  roof 
trusses  in  the  manner  indicated  by  the  diagram.  The 
bridge  arch  had  a  span  of  50  ft.,  and  the  center  trusses 
were  set  up  as  shown  by  the  diagram  to  form  two  47  ft. 
span  barrel  roofs  for  a  94  x  40  ft,  warehouse.  George  W. 
Koss  is  president  and  H.  H.  Decker  is  secretary  and 
treasurer  of  the  Koss  Construction  Co. 


Timekeeper  Must  Have  "  Go-Out- And- 
Get-It"  Spirit 

THE  successful  timekeeper  on  highway  construction 
is  a  man  of  varied  accomplishments,  permeated 
with  the  "Go-out-and-get-it"  spirit,  according  to  the 
specifications  for  this  job  given  by  G.  E.  Ross,  secretary 
and  auditor  of  the  Oregon  State  Highway  Department, 
in  speaking  recently  before  the  Northwest  Society  of 
Highway  Engineers. 

The  man  who  is  most  valuable  on  construction  work, 
says  Mr.  Ross,  is  frequently  one  who  has  had  very  little 
general  office  experience.  For  a  man  with  long  desk 
training  it  is  difficult  to  develop  the  activity  necessary 
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to  make  good  as  a  field  accountant.  The  right  .sort 
of  man  for  such  a  job  must  be  alive,  have  plenty  of 
initiative,  a  well-balanced  judgment,  and  must  consider 
no  job  on  the  project  beneath  him.  Construction  work 
is  a  poor  place  to  develop  dignity,  and  the  man  who  goes 
out  there  with  a  liberal  supply  either  loses  a  large  por- 
tion of  it  before  he  has  been  long  in  the  game  or  loses  his 
position. 

The  ideas  of  the  inexperienced  applicant  regarding 
the  duties  of  a  timekeeper  on  construction  work  are 
frequently  amusing.  Man  after  man  applies  whose 
general  impression  seems  to  be  that  his  duties  will 
consist  largely  in  securing  the  right  kind  of  clothes, 
sauntering  up  and  down  the  highway  with  his  time  book 
under  his  arm  once  or  twice  a  day,  according  to  the 
conditions  of  the  weather,  and  marking  down  an 
X  wherever  he  finds  a  man  employed. 

The  timekeeper  on  construction  work  should  be  able 
to  handle  a  large  amount  of  detail.  He  should  take 
time  twice  a  day  or  as  many  times  as  the  nature  of 
the  work  requires  it,  and  should  take  it  at  a  different 
hour  every  day.  He  should  be  familiar  wlih  the  plans 
of  the  engineer  or  superintendent.  He  should  have 
a  fair  knowledge  of  grading  work  and  should  know 
where  ever>'  piece  of  equipment  on  the  job  is  ever>-  day. 
If  he  is  observing  he  will  gather  in  his  mind  a  large 
aiHOunt  of  detail  for  which  perhaps  there  is  no  imme- 
diate use,  but  which  sooner  or  later  will  be  called  for. 
He  should  know  what  every  man  is  doing  every  day.  and 
should  not  be  obliged  to  pester  the  superintendent  with 
unnecessary  questions.  His  information  should  be  ob- 
tained on  his  own  initiative. 

The  timekeeper  should  know  enough  about  accounting 
to  handle  details  thoroughly,  but  it  is  far  more  important 
that  he  should  be  active,  energetic  and  have  plenty  of 
initiative. 
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News  of  the  Week 


CURRENT     EVENTS     IN     THE    CIVIL      ENGINEERING     AND     CONTRACTING     FIELDS 


Cast-iron  Pipe  Specifications 
Again  Discussed 

New  England  Water-Works  Association 

Considers    Committee    Report    and 

Hears  Pumping  Engine  Paper 

At  the  meeting  of  the  New  England 
Water-Works  Association  in  Boston  on 
Feb.  13  the  report  of  the  committee  on 
the  revision  of  the  Association's  stand- 
ard specifications  for  cast-iron  pipe 
came  up  for  discussion.  The  report 
had  previously  been  printed  and  sent 
to  all  the  members.  It  was  confined 
almost  wholly  to  a  i-eprint  of  a  report 
by  a  similar  committee  of  the  American 
Water-Works  Association  submitted  at 
the  Richmond  convention  of  that  body 
in  May,  1917.  The  report  was  ab- 
stracted and  the  tentative  draft  of 
specifications  was  printed  in  Engineei- 
ing  News-Record,  of  May  31,  1917,  p 
449,  and  letters  on  the  subject  appeared 
in  the  issue  of  July  19,  1917,  p.  109. 

The  New  England  committee  in- 
dorsed the  recommendation  of  the 
American  committee  to  the  effect  that 
the  tentative  draft  of  specifications  be 
sent  to  all  the  members  for  discussion. 
The  New  England  committee  advised 
that  following  the  discussion  on  Feb. 
13  a  questionnaire  be  sent  out  to  the 
membership  of  the  New  England  As- 
sociation asking  whether  the  members 
were  in  favor  of  (1)  the  adoption  of 
a  uniform  outside  diameter;  (2)  chem- 
ical requirements  of  the  metal;  (3)  i-e- 
lation  between  flexure  and  breaking 
load.  Answers  to  these  questions  were 
to  be  given  "with  the  understanding 
that .  no  change  will  be  made  in  the 
standard  specifications  for  cast-iron 
pipe  and  special  castings  until  after 
the  present  world  war  is  ended,  and 
not  then  until  after  a  reasonable  per- 
iod has  elasped  for  the  manufacturers 
to  revise  their  equipment." 

It  seemed  to  be  the  consensus  of 
opinion  among  those  present  at  the 
meeting  on  Feb.  13  that  the  time  had 
arrived  for  a  revision  of  specifications 
and  that  the  program  outlined  by  the 
committee  should  be  carried  out. 

In  opening  the  d'scussion,  F.  A.  Mc- 
Innes,  chairman  of  the  committee,  said 
that  that  body  would  very  much  like 
to  know  the  cost  of  making  the  changes 
in  patterns  and  molds  to  obtain  a  uni- 
form outside  diameter  for  all  classes 
of  pipe  of  a  given  nominal  size;  also 
whether  the  attempt  to  attain  greatei' 
uniformity  in  metal  by  means  of  chem- 
ical or  physical  tests  would  not  be 
of  greater  advantage.  Thus  far,  Mr. 
Mclnnes  said,  the  committee  had  not 
been  able  to  obtain  from  the  manufac- 
turers any  information  whatever  as  to 
the  cost  of  such  changes. 

(Continued  on  page   383) 
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Waite  Now  Lieutenant  Colonel 
of  Transportation  Corps 

Henry  M.  Waite,  city  manager  of 
Dayton,  Ohio,  has  been  commissioned 
Lieutenant  Colonel  of  the  Transporta- 
tion Corps,  Engineering  Department, 
and  has  received  a  thirty-days  leave 
of  absence. 

If  he  still  is  with  the  army  at  the 
end  of  30  days  it  is  expected  he  will 
resign.  He  thus  gives  up  a  $12,500 
position  for  one  paying  $3500. 

Mr.  Waite  became  manager  of  Day- 
ton, the  largest  city  in  the  country  un- 


HENRY   M.    WAITE 

der  commission  manager  form,  Jan.  1, 
1914.  He  was  born  in  Toledo,  Ohio, 
May  15,  1869,  and  was  educated  in  the 
Toledo  High  School  r.nd  Massachusetts 
Institute  of  Technology. 

His  training  as  transitman  for  the 
Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Ry.  began  in  1890.  He  soon  be- 
came engineer  for  the  St.  Louis  divi- 
sion of  the  company  and  later  division 
engineer  of  the  Central,  New  Orleans 
and  Texas  Pacific  Ry.  Co.  This  was  in 
1893.  Subsequently  he  oecame  bridge 
engineer  and  I'oadmaster  and  followed 
as  superintendent  of  the  Cincinnati  di- 
vision of  the  same  road,  which  position 
he  held  from  1889  to  1905. 

He  later  became  associated  with  the 
Chattanooga  division,  remaining  in 
this  capacity  from  1905  to  1907.  He 
was  the  superintendent  of  the  Sea- 
board Airline  from  1907  to  1909.  From 
1909  to  1912  Mr.  Waite  was  the  vice 
president  and  chief  engineer  of  the 
Clinchfield  Coal  Corporation  at  Dante, 
Va.  From  1912  to  1914,  when  he  went 
to  Dayton,  he  was  chief  engineer  of 
the  Department  of  Public  Works  of 
Cincinnati. 


Highway  Industries  Association 
Completes  Organization 

The  officers  and  the  board  of  direc- 
tors of  the  Highways  Industries  Asso- 
ciation, organized  in  Chicago  Jan.  21, 
met  in  Washington  Feb.  15  and  com- 
pleted its  organization.  At  the  Chicago 
meeting  the  member  organizations 
were  directed  to  report  for  confirma- 
tion nominations  of  men  to  act  as  their 
representatives  on  the  board  of  direc- 
tors. The  following  were  elected  at 
Washington : 

Executive  committee:  A.  P.  Sandles, 
a  director,  representing  the  National 
Crushed  Stone  Manufacturers'  Assn.; 
E.  J.  Rutherford,  a  director,  general 
sales  manager  of  the  Goodrich  Tire  Co. 
and  representative  in  the  association  of 
the  Motor  Car  and  Accessories  Manu- 
facturers' Assn.;  A.  N.  Johnston,  a 
director,  and  representative  of  the 
Portland  Cement  Assn.;  W.  P.  Blair, 
a  director,  and  representative  of  the 
National  Paving  Brick  Manufacturers' 
Assn.;  Windsor  T.  White,  a  director, 
and  representative  of  motor-trucl; 
branch  of  the  National  Automobile 
Chamber  of  Commerce;  all  the  fore- 
going in  addition  to  the  following  offi- 
cers of  the  Association,  who  are  e,i 
officio  members  of  the  executive  com- 
mittee: S.  M.  Williams,  president,  a 
director,  and  general  sales  manager  of 
the  Garford  Motor  Truck  Co.;  A.  R. 
Hirst,  vice  president,  a  director,  and 
the  state  highway  engineer  of  Wiscon- 
sin; E.  J.  Mehren,  vice  pi-esident,  a 
director,  and  vice  president  of  the 
McGraw-Hill  Co.  and  editor  of  Engi- 
neering News-Record,  succeeding  Lion 
Gairdiner,  resigned;  S.  T.  Henr}>,  vice 
president,  a  director,  and  vice  president 
of  the  Allied  Construction  Machinery 
Corporation. 

The  other  directors  of  the  association 
are  as  follows:  H.  J.  Love,  representa 
tive  of  the  National  Stone  Assn.;  E.  G- 
Sutton,  representative  of  the  National 
Assn.  of  Sand  and  Gravel  Producers: 
S.  J.  Morrison,  representative  of  the 
National  Assn.  of  Asphalt  Block  Man- 
ufacturers; S.  T.  Beatty,  representa- 
tive of  the  National  Assn.  of  Road  Ma- 
chinery Manufacturers;  and  W.  E. 
Metzgar,  representative  of  the  motor- 
car branch  of  the  National  Automobile 
Chamber  of  Commerce. 

The  association  will  establish  offices 
in  Washington  at  once  and  enter  upon 
its  activities.  A  program  based  on 
suggestions  by  the  executive  committee 
of  the  American  Association  of  Stati 
Highway  Officials  and  by  agencies  of 
the  Government  is  being  formulated. 

It  was  announced  that  the  industries 
thus  far  represented  had  a  capitaliza- 
tion of  over  $2,000,000,000  and  cm 
ployed  over  1,000,000  persons. 
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Purchase  and  Supply  Director 
for  Army  Buying 

Details  Still  Left  to  Departments,  but 

General  Officer  Will  Supervise 

Contracts  and  Production 

In  the  reorganization  of  the  War  De- 
partment, involving  a  new  system  of 
purchases,  the  director  of  purchases 
and  supplies.  Brig.  Gen.  Palmer  E. 
Pierce,  will  have  supervisory  charge  of 
all  purchases.  Associated  with  and 
subordinate  to  General  Pierce  is  Ed- 
ward R.  Stettinius,  recently  appointed 
civilian  surveyor  of  purchases  and 
supplies. 

The  function  of  Mr.  Stettinius  will 
be  largely  that  of  a  surveyor  of  the 
industrial  field  and  an  accelerator  of 
war  supplies.  He  is  to  be  largely  in- 
strumental in  maintaining  an  even  flow 
of  production  to  the  purchasing  agen- 
cies of  the  War  Department.  It  is 
^yithin  his  province  to  keep  track  of 
the  capacity  and  production  of  contrac- 
tors. If  there  are  changes  in  the  re- 
quirements of  the  American  Expedi- 
tionary Forces  orders  must  be  passed 
down  the  line  by  Mr.  Stettinius.  Mr. 
Stettinius  will  also  watch  closely  the 
transportation  and   shipping  situation. 

In  conjunction  with  the  division  of 
which  General  Pierce  is  the  head,  the 
purchasing  agencies  of  the  War  De- 
partment will  continue  their  opera- 
tions. It  is  not  intended  that  the  di- 
rector of  purchases  and  supplies  shall 
take  over  routine  activities.  He  will 
determine  priorities  of  manufacture 
and  purchase  and  make  estimates  of 
requirements.  In  this  work  he  will  be 
aided  by  Mr.  Stettinius.  The  details 
of  purchasing  will  be  handled  by  the 
departments,  and  in  the  majority  of 
instances  the  signed  contract  will  be 
placed  before  the  director  of  purchases 
and  supplies  for  final  vise.  In  cases 
of  very  large  orders  it  is  likely  that  the 
director  of  purchases  and  supplies 
will  pass  upon  hte  contract  both  before 
and  after  its  making. 

The  office  of  the  director  of  pur- 
chases and  supplies  thus  becomes  a 
clearing  house  for  all  orders  placed  by 
the  War  Department.  The  director  of 
purchases  and  supplies  is  the  overhead 
purchasing  agency.  If  the  War  De- 
partment should  require  some  article 
also  required  by  the  Navy,  or  other 
departments,  or  the  allied  countries, 
the  director  of  purchases  and  supplies 
will  confer  with  a  purchasing  repre- 
sentative of  the  other  department,  and 
the  War  Industries  Board,  and  priori- 
ties then  will  be  determined.  For  the 
internal  requirements  of  the  War  De- 
partment alone  the  director.  General 
Pierce,  is  the  arbiter  of  priority. 
Under  this  system  there  will  be  coor- 
dination and  overhead  regulation,  in  the 
letting  of  contracts  by  the  purchasing 
branches— signal,  medical,  engineers, 
quartermaster  and  engineer. 
'  In  addition  to  his  duties  as  Quarter- 
mastei  General,  Maj.  Gen.  George  W. 
Goethals.  will  act  as  director  of  stor- 
age ana  traffic.     He  wV  direct  priori- 


Housing  Plans  Progress  Toward  Centralization 


Washington  Correapondence 


Both  branches  of  Congress  last  week 
passed  the  bill  appropriating  $50,000,- 
000  to  provide  houses  for  the  shipbuild- 
ers. The  bill  now  has  to  go  to  early 
conference  to  adjust  some  minor  differ- 
ences. This  money  is  to  be  spent  by 
the  Shipping  Board  which,  under  the 
direction  of  J.  Rogers  Flannery,  is 
going  ahead  rapidly  on  the  construc- 
tion of  the  i-emaining  houses  at  Bristol, 
Penn.,  and  the  layout  of  numerous 
other  projects  at  other  shipyards.  An- 
other bill,  also  appropriating  .$50,000,- 
000  to  be  devoted  to  the  other  housing 
needs  of  the  Government,  was  referred 
to  the  House  Committee  on  Labor.  It 
seemed  to  be  progressing  favorably 
through  that  committee  last  week 
when,  for  some  reason  unknown,  but 
apparently  in  accordance  with  House 
precedent,  it  was  referred  to  the 
Committee  on  Public  Buildings  and 
Grounds,  where   it  is  awaiting  action. 

In  testimony  before  the  Labor  Com- 
mittee, John  Lind,  chairman  of  the 
Labor  Advisory  Committee  of  the  De- 
partment of  Labor,  which  is  expected 
to  administer  the  expenditure  of  funds 
provided  in  this  bill,  explained  tAe  im- 
mediate housing  needs  of  the  many  dif- 
ferent branches  of  the  Government  and 
outlined  the  procedure  it  is  hoped  to 
follow.  He  suggested  a  centralized 
control  of  the  whole   Government  pro- 


gram, leaving  the  Shipping  Board  for 
the  present  to  direct  its  own  work  be- 
cause of  the  progress  it  has  already 
made,  but  with  a  view  toward  i)rc 
eventual  assumption  of  even  the  ship- 
yard housing  by  the  central  direction 
vested  in  the  Department  of  Labor.  He 
said  that  a  number  of  names  had  been 
under  consideration  for  the  head  of 
this  work,  but  that  it  had  sifted  down 
to  two,  with  strong  probability  that 
the  one  selected  would  be  Otto  .M.  Eid- 
litz,  the  New  York  builder,  who  i'; 
chairman  of  the  section  on  housing  of 
the  Council  of  National   Defense. 

Meanwhile,  it  can  be  stated  that  the 
divergence  of  opinion  of  the  various 
elements  in  Washington  dealing  with 
the  housing  question  is  gradually  dis- 
appearing, and  that  the  different  de- 
partments concerned  are  working  more 
and  more  in  harmony  with  one  another 
and  with  Mr.  Eidlitz  and  his  committee. 
While  the  shifting  of  authority  for  the 
bill  from  the  House  Labor  Committee  i."; 
not  altogether  understood,  it  is  thought 
that  the  Administration  is  now  so  defi- 
nitely committed  to  a  centralization  of 
control  under  the  Department  of  Labor 
that  Congress  will  soon  be  persuaded 
to  pass  the  act  authorizing  the  new  ap- 
propriation to  be  so  expended,  regard- 
less of  which  committee  assumes  the 
fatherhood  of  the  bill  in  the  House. 
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ties  of  storage  and  war  traffic  in  the 
United  States,  the  embarkation  of  sup- 
plies and  troops,  inland  war  transpor- 
tation and  storage  at  inland  points,  em- 
barkation points  and  overseas  points. 
In  exercising  these  duties  General 
Goethals  must  work  in  conjunction 
with  the  Shipping  Board,  the  Director 
General  of  Railroads,  and  the  several 
supply  bureaus.  He  will,  of  course, 
maintain  cooperative  relations  with  the 
division  of  purchases  and  supplies. 


Army  Cantonment  To  Be  Built 
In  Porto  Rico 

A  cantonment  to  house  the  12,000 
drafted  men  and  650  officers  from 
Porto  Rico  is  to  be  built  near  San 
Juan,  P.  R.  On  account  of  the  favor- 
able climatic  conditions  it  is  not  neces- 
sary to  build  the  standard  frame  houses 
common  to  the  other  National  Army 
camps,  but  tent  accommodation^  are 
provided.  Preliminary  work  has  al- 
ready been  .^tai-ted  under  Capt.  E.  C. 
Stuart,  Engineer  Reserve  Oorps. 
Purdy  &  Henderson  have  the  contract. 


Bill   to   Reorganize    Army 
Engineer  Corps 

The  U.  S,  Senate  has  passed  the  bill 
which  provides  for  the  reorganization 
of  the  army  Engineer  Corps.  Under 
the  bill  the  corps  will  be  composed  of 
seven  regiments  and  two  mounted  bat- 
talions, with  a  brigadier  general,  23 
colonels,  30  lieutenant  colonels,  72  ma- 
jors, and  152  captains. 


McAdoo  Will  Aid  in  Transporting 
Road  Materials 

The  resolutions  passed  by  the  Ameri- 
can Association  of  Highway  Officials 
and  foi-warded  to  the  Federal  Govern- 
ment on  Jan.  7,  through  G.  P.  Coleman, 
chairman  of  the  association,  were  an- 
swered Jan.  11  by  Secretary  Houston, 
whose  reply  N^'as  printed  in  Engineer- 
ing Neivs-Record  of  Jan.  17,  p.  140. 
Under  date  of  Feb.  6  Secretary  McAdoo, 
as  Director  General  of  Railroads, 
forwarded  the  following  letter  to  Mr. 
Colenian : 

"Your  letter  received  inclosing  the 
i-esolutions  adopted  at  the  Richmond 
meeting  by  the  members  of  your  asso- 
ciation, requesting  an  outline  of  a 
policy  defining  the  character  of  roads 
or  streets  for  the  construction  or  main- 
tenance of  which  cars  will  be  furnished 
for  the  shipment  of  materials. 

"The  United  States  Railroad  .A.dmin- 
i^^tration  will  cooperate  with  the  Secre- 
tary of  Agriculture  by  transporting 
materials  for  the  construction  of  na- 
tional highways  designated  by  it  as  a 
militiiry  or  economic  necessity,  >vhen 
the  equipment  is  available  and  not 
needed  to  move  supplies  for  the  army, 
navy,  shipping  board,  or  other  govern- 
mental activities." 

It  is  felt  that  this  reply  of  Secretary 
McAdoo's  promises  as  much  aid  for 
highway  construction  as  is  needed  and 
could  be  expected  under  the  circum- 
stances. 
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Board    for   Nonmilitary   Training 
for  Work  in  the  War 

The  personnel  of  the  board  appointed 
to  take  over  the  control  of  all  nonmili- 
tary training  for  the  war  department 
has  been  announced.  The  lines  laid 
down  for  the  board's  work  were  given 
in  last  week's  issue  of  Engineerivf/ 
News-Record,  p.  332. 

The  civilian  members  of  the  board 
and  their  fields  are  as  follows:  Dr. 
C.  R.  Mann,  Massachusetts  Institute  of 
Technofogy,  engineering  schools;  Dean 
James  Ru  Angell.,  University  of  Chicago, 
liberal  arils;  Dr.  S.  P.  Capen,  Bureau 
of  Education;  J.  Walter  Dietz,  Western 
Electric  Co.,  corpoi'ation  schools;  James 
P.  Munroe,  Vocational  Education 
Board.  The  military  members  of  the 
board  are  Lieutenant  Colonel  Rees,  Col. 
Hugh  S.  Johnson  and  Maj.  Grenville 
Clark. 


Treasury  Department  Checks  Its 
Building 

Secretary  McAdoo  authorized  a 
statement,  in  which  he  said  that  he 
had  received  several  inquiries  as  to 
whether  building  operations  of  one  kind 
and  another  should  be  discouraged. 
With  regard  to  plans  for  public  build- 
ings under  the  control  of  his  Depart- 
ment, he  has  stopped  letting  contracts 
except  in  cases  where  they  were  abso- 
lutely necessary. 


Licenses  for  Dealers  in  Fuel  Oil 

In  order  to  conserve  the  country's 
supply  of  fuel  oil,  which  is  essential  to 
the  conduct  of  the  war,  the  Govern- 
ment has  established  a  system  of  licens- 
ing all  persons,  fii^ms,  corpox~ations  and 
associations  engaged  in  the  business  of 
both  manufacturing  and  distributing 
fuel  oil  (including  gas  oil),  whose 
gross  sales  of  fuel  oil  (including  gas 
oil)  amount  to  more  than  100,000  bbl. 
per  annum.  They  were  required  to  se- 
cure on  or  before  Feb.  11,  1918,  a 
license,  to  be  issued,  under  such  rules 
and  regulations  governing  the  conduct 
of  the  business  as  may  be  prescribed, 
by  the  U.  S.  Fuel  Administration, 
Washington,  D.  C,  License  Division. 


Committee  To  Study  Waterways 
Appointed 

The  committee  to  make  a  rapid  sur- 
vey of  the  inland  and  coastwise  water- 
way navigation  of  the  country,  pro 
dieted  in  Engineering  Neivs-Record  of 
Feb.  14,  1918,  has  been  appointed  by 
Director  General  McAdoo.  The  per- 
sonnel is  as  follows:  Maj.  Gen.  W.  M. 
Black,  Chief  of  Engineers,  U.  S.  Arn.y, 
chairman;  Walter  S.  Dickey,  Kansas 
City,  Mo.;  E.  A.  Tomliuson,  Duluth, 
Minn.;  and  Col.  Charles  Keller,  Corps 
of  Engineers,  U.  S.  A.,  secretary.  Mr 
Dickey,  a  well-known  manufacturer  of 
burnt-clay  products,  has  long  been 
active  in  promoting  waterways  trans- 
portation improvements  and  is  con- 
nected with   the   Kansas   City-Missouri 


River  Navigation  Co.,  which  maintains 
a  line  on  the  rivers  between  St.  Louis 
and  Kansas  City.  Mr.  Tomlinson  is  a 
Great  Lakes  shipper  and  has  come  into 
recent  notice  because  of  his  proposition 
to  build  a  barge  line  for  cooperation 
with  the  New  York  State  barge  canal. 
Colonel  Keller  is  assistant  to  the  Chief 
of  Engineers  in  particular  charge  of 
inland  waterways. 

Announcement  has  been  made  from 
Director  General  McAdoo's  office  that 
the  initial  act  of  the  new  committee 
was  the  assignment  of  Maj.  F.  W.  Fox 
and  Maj.  John  Stewart  of  the  Corps 
of  Engineers,  U.  S.  A.,  to  investigate 
and  report  at  once  on  the  condition  of 
the  Chesapeake  &  Ohio  Canal,  with 
recommendations  as  to  its  utilization 
and  capacity  for  traffic.  This  canal 
parallels  the  Potomac  River  from  Cum- 
berland, Md.,  to  the  City  of  Washing- 
ton. Consideration  will  also  be  given 
to  the  availability  of  other  waterways 
throughout  the  country,  such  as  the 
Hennepin,  *he  Delaware  &  Hudson, 
Morris,  New  York  State  Barge,  Chesa- 
peake &  Delaware,  and  Delaware  & 
Raritan  canals.  The  coastwise  Missis- 
sippi and  lake  traffic  will  also  receive 
.^erious   attention. 


Plans  for  the  Government's 
Smokeless  Powder  Plants 

Details  of  the  plans  and  contracts 
for  the  construction  of  two  smokeless 
powder  plants  for  the  Government, 
each  to  cost  approximately  $50,000,000, 
were  made  public  a  few  days  ago. 

These  plants  will  be  situated  at 
Charleston,  W.  Va.,  and  Nashville, 
Tenn.  The  former  will  be  constructed 
by  the  Du  Pont  Powder  Co.,  through 
its  subsidiary,  the  Du  Pont  Engineer- 
ing Co.  The  plant  at  Charleston,  W. 
Va.,  will   be  built  by  the   Government. 

As  an  engineering  fee,  the  Du  Pont 
Engineering  Co.  will  receive  $500,000 
for  its  preliminary  services  at  Charles- 
ton. For  this  sum  the  engineering 
company  agrees  to  obtain  from  the 
Du  Pont  Powder  Co.  plans,  drawings, 
processes  and  other  requisites  to  the 
construction  of  the  plant.  For  the  exe- 
cution of  the  contract  the  building  of 
the  plant  and  the  installation  of  ma- 
chinery and  processes,  the  Du  Pont 
Co.  will  receive  3%  of  the  estimated 
cost  of  the  plant.  The  total  fee  can- 
not exceed  $2,000,000.  When  com- 
pleted the  two  plants  will  be  placed  un- 
der the  directorship  of  Daniel  C.  Jack- 
ling,  special  representative  of  the 
War  Department,  with  Maj.  Seeley  W. 
Mudd,  Engineers,  U.  S.  Reserves,  as  as- 
sistant director. 


Ohio  Society  Indorses  New  Body 

At  the  convention  of  the  Ohio  Engi- 
neering societies  held  in  Columbus,  Jan. 
29,  the  Ohio  Engineering  Society  in- 
dorsed the  Association  of  Ohio  Techni- 
cal Societies,  and  gave  the  trustees  of 
the  Ohio  Engineering  Society  power 
to  act  in  all  relations  between  the  two 
societies  during  the  coming  year. 


Cleveland  May  Use  Fine 
Screens  for  Sewage 

Secondary  Treatment  To  Be  Required 

If  Year's  Test  Does  Not  Satisfy 

State  Health  Department 

Plans  for  sewage-treatment  works  at 
the  W.  58th  St.  site,  Cleveland,  Ohio, 
were  conditionally  approved  on  Feb.  4 
by  Dr.  Allen  W.  Freeman,  state  com- 
missioner of  health.  The  plans  were 
submitted  in  person  on  Jan.  31  by 
George  W.  Fuller,  consulting  engineer. 
New  York  City,  who  was  accompanied 
by  Robert  Hoffmann,  commissioner  of 
engineering  and  construction,  and 
George  B.  Gascoigne,  sanitary  engineer 
for  the  city,  having  been  officially 
transmitted  by  Alexander  Bernstein, 
director  of  public  service,  Cleveland. 
Dr.  Freeman's  conditional  approval  fol- 
lowed after  a  report  on  the  plans  by 
W.  H.  Dittoe,  chief  engineer  of  the 
Ohio  Department  of  Health.  The  action 
on  these  plans  follows  an  understand- 
ing reached  on  Nov.  15,  1917,  and  for- 
mulated by  Dr.  FT;eeman  in  a  communi- 
cation to  Mr.  Bernstein,  dated  the  fol- 
lowing day.  Dr.  Freeman's  statemem 
and  a  brief  review  of  the  antecedent 
in  the  case  were  published  in  Engineer 
ing  News-Record  of  Dec.  13,  1917 
p.   1128. 

In  accordance  with  the  understand- 
ing just  mentioned,  plans  for  fine 
screens  and  accessories  previously  sub- 
mitted to  the  state  authorities  have 
been  withdrawn,  and  new  plans  hav 
been  filed.  Broadly,  the  new  plan> 
differ  from  the  old  only  in  providing 
for  a  treatment  of  fine-screen  effluent 
by  the  activated-sludge  process,  but  the 
city  requests  that  it  shall  not  be  re- 
quired to  build  the  activated-sludge 
plant  until  after  the  screens  have  been 
in  use  a  year,  hoping  that  by  then  they 
will  have  been  proved  unnecessary. 
The  plans  thus  far  submitted  are 
general. 

The  mam  part  of  the  Dr.  Freeman's 
letter  of  approval  of  the  general  plans, 
addressed  to  Mr.  Bernstein  on  Feb.  4, 
follows : 

"After  due  consideration,  the  com- 
missioner of  health  hereby  approve- 
this  proposal  and  the  plans  as  the; 
apply  to  bar  screens,  grit  chambers^, 
mechanically  operated  fine  screens,  and 
disinfection  appliances,  subject  to  the 
following  conditions: 

"(1)  That  the  installation  of  the 
activated-sludge  or  other  process  for 
clarification  of  the  fine-screen  effluent 
may  be  postponed;  pi'ovided,  however 
that  such  process  shall  be  installc' 
promptly  if  after  at  least  one  year'^ 
trial  of  the  screens  it  is  found  by  tli> 
State  Department  of  Health  that  tlii 
effluent  from  the  screens  does  not  satis- 
factorily meet  the  requirements  pre- 
viously imposed  by  the  State  Board  of 
Health. 

"(2)  That  prior  to  awarding  con- 
tracts for  the  proposed  fine-sci'een  in- 
stallation detail  plans  therefore  shall 
be  submitted  to  the  State  Department 
of  Health. 
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"(3)  That  pending  the  installation 
of  a  secondary  treatment  process  ample 
provision  shall  be  made  for  disinfection 
of  the  fine-screen  effluent,  recognizing 
that  special  treatment  is  required  due 
to  the  presence  of  iron  wastes  in  the 
sewage. 

"(4)  That  this  approval  shall  be  void 
unless  contracts  for  those  portions  of 
the  treatment  plant  proposed  for  im- 
mediate installation  shall  have  been 
awarded  prior  to  Sept.  1,  1918. 

"In  granting  the  foregoing  approval 
it  is  the  intention  to  approve  the  gen- 
oral  features  of  the  complete  installa- 
tion as  proposed,  this  action  being  in 
accordance  with  the  agreement  ex- 
pressed at  the  conference  of  Nov.  15, 
1917.  The  opinion  of  this  department 
regarding  this  proposal  is  fully  set 
forth  in  our  previous  communication  to 
:you  of  Nov.  16,  1917.  This  department 
has  not  made  a  thorough  study  of  the 
!propo.=al  as  it  relates  to  the  activated- 
sludge  process  and  while  indicating  a 
ijeneral  acceptance  of  this  process  as  a 
portion  of  the  plant  as  proposed,  we 
hold  in  abeyance  a  full  approval  of  the 
plans  and  will  expect  the  submission  of 
•omplete  detail  plans  for  this  or  an- 
other      secondary-treatment       process 

"Please  acknowledge   receipt  of  this 
when  it  is  to  be  installed, 
etter  and  state  your  acceptance  of  the 
.'onditions  imposed." 


Cost-Plus    and    Unit-Price    Bids 
Asked  on  Viaduct  Construction 

Cost-plus-fee  bids  as  well  as  unit- 
)rice  bids  are  invited  by  the  Board  of 
'^ublic  Works  of  Kansas  City,  Mo.,  in 
ts  readvertisement  of  the  Twenty-third 
street  Trafficway  Construction,  for 
vhich  tenders  are  to  be  received  until 
*Iar.  8.  The  first  call,  published  in 
•Engineering  News-Record  of  Nov.  29, 
'  917,  was  unsuccessful ;  unit-price  bids 
nly  were  specified.  The  present  invi- 
ation  allows  the  bidder  to  name  an 
stimated  cost  and  a  profit  fee  for 
.hich  he  will  do  the  work,  but  it  is 
tipulated  that  this  fee  must  not  exceed 
0%  of  his  cost  estimate.  The  engi- 
eers  for  the  work  are  Harrington, 
loward  &  Ash,  of  Kansas  City.  W.  C. 
Veaver,  purchasing  agent  of  the  board, 
;sues  the  call  for  bids. 

The  work  to  be  done  is  the  construc- 
tion of  nearly  8000  ft.  of  steel  and  con- 
fete  viaduct. 


'  Dayton  Clubhouse  Dedicated 

i  The  formal  dedication  on  Feb.  2  of 
jie  new  home  of  the  Engineers'  Club 
S  Dayton,  Ohio,  which  was  described 
|i  Engineermg  News-Record  of  Jan.  31, 
234,  was  made  the  occasion  of  a 
(athering  of  prominent  men. 
[  Among  these  were  Dr.  W.  O.  Thomp- 
,'n,  president  of  Ohio  State  Univer- 
ity;  Elmer  Sperry,  Jr.,  member  of 
|ie  naval  consulting  board  and  inven- 
T  of  the  naval  gyroscope;  Dr.  Clark 
.mversity.  Dr.  L.  H.  Baekeland,  mem- 
•r  of  the  naval  consulting  board,  and 
,5l-  J.  J.  Carty,  chief  engineer  of  the 
.merican  Telephone  and  Telegraph  Co. 


(Continued  from  page  3H0) 

Charles  R.  Wood,  for  the  manufac- 
turers, stated  that  they  were  not  pre- 
pared to  discuss  the  terms  of  the  pro- 
posed specifications,  but  asked  that  the 
manufacturers'  representatives  be  al- 
lowed to  submit  suggestions  for  addi- 
tional questions  to  be  incorporated  in 
the  questionnaire  which  the  committee 
is  to  send  out.  Mr.  Mclnnes  said  that 
the  committee  would  welcome  any  such 
suggestions.  It  was  the  opinion  of  the 
meeting  that  the  committee  should  not 
be  instructed,  but  that  it  should  use  its 
own  judgment  upon   suggestions. 

J.  M.  Diven,  secretary  of  th?  Ameri- 
can Water-Works  Association,  asked 
that  arrangements  be  made  to  send  the 
circular  to  members  of  both  associa- 
tions at  the  same  time.  Mr.  Diven  and 
other  members  argued  that  even  if 
the  new  requirements  suggested  by  the 
committee  were  not  adopted,  thei-e 
should  at  least  be  a  revision  and  recon- 
ciliation of  the  two  existing  specifica- 
tions, to  obtain  a  single  standard  speci- 
fication. 

The  recently  adopted  standard  speci- 
fication of  the  British  Institution  of 
Water-Works  Engineers  was  referred 
to,  and  it  was  noted  that  uniform  ex- 
ternal diameter  was  one  of  the  require- 
ments of  that  specification.  All  of  th'e 
speakers,  other  than  manufacturers' 
representatives,  were  of  the  opinion 
that  uniform  outside  diameter  was  ex- 
tremely desirable  and  was  well  worth 
some  addition  to  the  cost  of  pipe.  A. 
B.  Coulters,  representing  the  Builders' 
Iron  Foundry,  stated  that  it  did  not 
appear  to  them  that  a  change  to  a  uni- 
form outside  diameter  would  be  serious. 

Mr.  Wood  stated,  for  the  manufac- 
turers, that  there  would  be  no  delay 
in  acceding  to  new  specifications  when 
they  were  shown  that  any  consider- 
able proportion  of  the  purchasers  of 
pipe  desired  it,  but  that  the  manufac- 
turers generally  felt  that  pipe  users 
were  well  satisfied  with  present  condi- 
tions and  that  it  would  be  a  waste  ox 
energy  and  of  money  to  bother  with  any 
study  of  revision,  under  such  conditions. 

The  discussion  was  participated  in 
by  Patrick  Gear,  superintendent  of 
water-works,  Holyoke,  Mass.,  H.  V. 
Macksey,  commissioner  of  public  works, 
Woburn,  Mass.,  and  others. 

After  this  discussion  had  been  con- 
cluded a  short  paper  on  pumping  en- 
gines, sketching  their  development  from 
earliest  times  to  the  present  date,  and 
drawing  some  comparisons  between 
high-duty,  compound  or  triple-expan- 
sion pumping  engines  and  steam-driven, 
multi-stage  centrifugal  pumps  was  pre- 
sented by  Alfred  O.  Doane,  division 
engineer  of  the  Metropolitan  Water- 
works, Boston. 


Canada  Will  Enlarge  Its  Railroad 
Equipment 

The  Canadian  government  has  de- 
cided to  place  contracts  for  additional 
equipment  for  the  government  rail- 
ways, to  the  amount  of  appi'oximately 
$7,000,000,  in  addition  to  former  orders 
amounting  to  about  $4,000,000. 


Highway  and  Testing   Engineers 
Told  of  Fineness  Modulus 

Results  of  research  studies  on  the 
fineness  modulus  of  concrete  aggre- 
gates were  presented  Feb.  8  to  fifty 
state  highway  and  testiog  engineers 
from  21  states  and  Ontario,  Canada. 
The  occasion  was  a  visit  of  these  men 
to  the  Structural  Materials  Research 
Laboratory  of  Lewis  Institute,  Chicago, 
under  the  auspices  of  the  Portland  Ce- 
ment Association. 

After  demonstration  in  the  labora- 
tory Prof.  D.  A.  Abrams  explained  the 
theory  developed  from  four  years' 
work,  including  50,000  tests,  which  has 
led  to  the  conclusions  as  to  methods  of 
proportioning  aggregates  so  that  the 
result  may  be  as  definitely  predeter- 
mined as  in  the  case  of  steel. 

Prof.  0.  E.  Harder  outlined  a  simple 
field  method  of  detecting  organic  im- 
purities in  sand.  Sodium  hydroxide,  in 
3 "76  solution,  added  to  AV2  oz.  of  sand 
in  a  12-oz.  bottle  to  make  the  total  vol- 
ume 7  oz.,  will  give  a  brown  color,  the 
depth  depending  on  amount  of  organic 
matter  present.  Five  standard  color 
plates  are  used,  corresponding  in  tint 
to  the  reduction  in  compression 
strengths  of  1 :  3  mortars  when  made 
up  with  the  sand  to  which  various 
organic  matter  has  been  added. 

At  an  evening  session  and  dinner 
there  was  discussion  of  the  means  by 
which  the  theories  could  be  introduced 
practically  into  specifications.  Profes- 
sor Abrams  has  not  yet  put  out  any 
literature  on  the  subject,  but  indicated 
that  some  of  the  data  in  blueprint  form 
was  available  to  testing  engineers  anil 
others. 


Engineering  Societies 


Calendar 

Annual  Meetings 

AMERICAN  IXSTITUTE  «7F  MIX- 
IXG  EXGIXEERS.  29  West  SStli 
St..  Xew  York;  Feb.  18-il.  New 
York. 

AMERIC.\.\  R.MLW.VY  E.N'OINEKK- 
l.XO  .VSSOC'I.\TU).\  :  Itio  .Miohiifaii 
Ave..   Ohioago  ;    Mar.    19-L'l,   Chi<.a>"> 

.VMERIC.X.V  W.VTEU-WOUKS  AS- 
SOCIATIOX  :  47  State  St..  Trov. 
X    v.  :    Max    L'O-l'5.   St.   Paul.   Mitin 


The  Kansas  Engineering  Sturiety  held 
its  tenth  annual  nieeting  at  the  Uni- 
versity School  of  Engineering,  Law- 
rence, Jan.  15-16.  The  proceedings  of 
the  society  are  largely  reports  of  re- 
search committees.  Noteworthy  among 
these  were  a  survey  of  electrical  trans- 
mission line  systems  in  Kansas  (an 
apparently  unique  development  in  the 
prairie  districts  during  the  past  few- 
years);  experience  with  various  street 
pavements  in  Kansas  towns;  recom- 
mendations regarding  grade  crossings; 
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the  use  of  tractors  in  Kansas;  recom- 
mendations regarding  sewage  disposal 
and  stream  pollution;  and  a  report  of 
the  organization  of  the  State  Water 
Commission.  Officers  for  1918  are  Con 
M.  Buck.  Topeka,  president;  A.  A. 
Potter,  Manhattan,  vice-president,  and 
Lloyd  B.  Smith,  Topeka,  secretary- 
treasurer.  Dues  of  members  in  war 
service  are  to  be  paid  by  the  members 
at  home. 

The  American  Concrete  Pipe  Asso- 
ciation in  session  in  Chicago  Feb.  8  and 
9,  elected  the  following  officers  for  the 
ensuing  year:  President,  J.  L.  Ziedler, 
St.  Joseph,  Mo.;  vice-pi*esident.  W.  E. 
Goodman;  secretary,  J.  H.  Libberton. 
Universal  Portland  Cement  Co.,  Chi- 
cago. Papei-s  of  an  engineering  nature 
were  presented  by  G.  W.  Porter  on 
"Tile  Testing";  W.  F.  Gillette  on  "Bulk 
Cement  for  Concrete  Tile  Plants";  and 
R.  W.  Crum  on  "Proportioning  Mix- 
tures for  Concrete  Pipe." 

The  next  annual  meeting  of  the  Ver- 
mont Society  of  Engineers  will  be  held 
at   Burlington,   Mar.    13. 

On  Feb.  5,  the  Rochester,  N.  Y.. 
Engineering  Society  listened  to  an  ad- 
dress on  "Experiences  at  Our  Army 
Cantonments,"  by  Dr.  W.  F.  Stone.  On 
Feb.  8  the  speaker  was  Francis  W. 
Davis,  Buffalo,  N.  Y.,  whose  subject 
was  "Increasing  the  Earning  Power 
of  Motor  Trucks."  Mr.  Davis  is  as- 
sistant chief  engineer  of  the  truck  de- 
partment of  the  Pierce-Arrow  Motor 
Car  Co.  On  Feb.  12  the  society  was 
addressed  by  William  H.  Landreth, 
deputy  state  engineer,  on  "Transporta- 
tion Facilities  of  the  Barge  Canal," 
and  on  Feb.  15  by  J.  E.  Freeman,  Chi- 
cago, engineer  of  the  technical  division 
of  the  Portland  Cement  Association,  on 
"Concrete  Ships  and  Barges." 

The  Colorado  Association  of  Members 
of  the  American  Society  of  Civil  Engi- 
neers held  its  ninety-third  regular 
meeting  on  Feb.  9  and  was  addressed 
by  Milo  S.  Ketchum,  Dean  of  the  Col- 
lege of  Engineering,  University  of 
Colorado,  on  "Impressions  of  War  Time 
Activities  in  Washington." 

The  Detroit  Engineering  Society  and 
the  Michigan  Chapter  of  the  American 
Society  of  Heating  and  Ventilating  En- 
gineers held  a  joint  meeting,  Feb.  15. 
The  speaker  of  the  evening  was  Dr.  E. 
Vernon  Hill,  sanitary  engineer,  Board 
of  Health,  Chicago,  who  spoke  on  "Ven- 
tilation— The  New  Science  vs.  The  Old 
Art." 

The  following  organizations  are  in- 
cluded in  the  Association  of  Ohio  Tech- 
nical Societies,  the  formation  of  which 
was  noted  in  Engineering  News-Record 
of  Feb.  7,  p.  282:  Cleveland  Associa- 
tion of  Members  of  the  American  So- 
ciety of  Civil  Engineers;  Cleveland  En- 
gineering Society;  Cleveland  Section, 
American  Institute  of  Electrical  En- 
gineers; Columbus  Chapter,  American 
Institute  of  Architects;  Engineers'  Club 
of  Cincinnati;  Engineers'  Club  of  Co- 
lumbus; Engineers'  Club  of  Dayton; 
Engineers'  Club  of  Youngstown ;  North- 
western  Ohio   Surveyors'  Association; 


Ohio  Engineering  Society;  Ohio  So- 
ciety of  Mechanical,  Steam  and  Elec- 
trical Engineers;  Toledo  Society  of 
Engineers. 

More  than  200  members  of  The  En- 
gineers' Club  of  Kansas  City,  Mo.,  at- 
tended the  sixth  annual  dinner  of  the 
organization  Jan.  29.  An  address  on 
concrete  ships  was  delivered  by  J.  E. 
Freeman,  engineer  of  the  technical  divi- 
sion of  the  Portland  Cement  Associa- 
tion. The  following  officers  for  the 
year  were  elected:  Alfred  Hurlburt, 
president;  F.  B.  Scheetz,  first  vice- 
president;  A.  C.  Everham,  second  vice- 
president;  Robert  S.  Beard,  secretary; 
H.  B.  Treadway,  Ralph  R.  Benedict 
and  William  Bugg,  executive  com- 
mittee. 

The  Engineers'  Club  of  Dayton,  Ohio, 
had  as  its  guest  of  honor  at  a  dinner 
Feb.  4  Prof.  C.  Frank  Allen,  former 
head  of  the  civil  engineering  depart- 
ment of  the  Massachusetts  Institute  of 
Technology. 

The  tenth  annual  convention  of  The 
North    Dakota    Society    of    Engineers 

will  be  held  at  Fargo,  Feb.  21-22. 

The  Engineers'  Society  of  Milwaukee, 

which  is  the  Milwaukee  section  of  all 
national  engineering  societies,  held  its 
regular  meeting  Feb.  13  under  the 
auspices  of  the  Milwaukee  section  of 
the  American  Society  of  Refrigerating 
Engineers. 

The  Engineering  Association  of 
Nashville,  Tenn.,  held  its  regular  month- 
ly meeting  Feb.  4.  The  metering  of 
sprinkler  systems,  smoke  abatement^ 
and  other  important  questions  were 
discussed. 

At  the  meeting  of  The  Providence 
Engineering  Society,  Feb.  20,  the  sub- 
ject was  "Waterpower  Development  in 
New  England."  The  speaker  was 
Henry  I.  Harriman  of  Chace  &  Harri- 
man,  Boston.  Mr.  Harriman  is  presi- 
dent of  the  Boston  Chamber  of  Com- 
merce. The  first  annual  smoker  and 
members'  night  of  the  society  will  be 
held  March  4.  The  speaker  of  the 
meeting  will  be  R.  Livingston  Beeck- 
man,  governor  of  Rhode  Island,  who  is 
a  member  of  the  society.  He  will  de- 
scribe some  of  his  experiences  on  the 
battle  front  of  Europe.  On  Feb.  27  the 
municipal  engineering  section  of  the 
society  was  addressed  by  James  A. 
McKenna,  of  the  city  engineer's  de- 
partment. Providence,  who  gave  an 
illustrated  talk  on  "Electrolysis  Miti- 
gation." 

The    Louisiana    Engineering    Society 

held  its  regular  meeting  Feb.  11.  The 
technical  exercises  of  the  evening  con- 
sisted of  a  paper,  "Some  Notes  on 
Wireless  Telegraphy,"  by  Prof.  P.  E. 
Lehde. 

The  recent  annual  meeting  of  The 
Seattle  Association  of  Members  of  the 
American    Society    of   Civil    Engineers 

was  addressed  by  Alexander  R.  Smith, 
New  York  City.  His  subject  was  "Part 
Development  in  the  United  States  in 
Connection   with   Recent   Activities    in 


Water  Transpoi'tation."  The  following 
officers  were  elected  by  the  association 
to  serve  during  1918:  A.  S.  Downey, 
president;  L.  M.  Grant,  vice  president; 
P.  A.  Franklin,  secretary-treasurer. 
J.  L.  Hall  was  reelected  for  a  3-year 
term  as  councillor. 

The  regular  meeting  of  The  Brook- 
lyn Engineers'  Club  was  held  Feb.  14. 
A  paper  on  "Some  Notes  on  the  Devel- 
opment of  Electric  and  Gas  Facilities 
in  Central  and  Eastern  Long  Island" 
was  presented  by  Andrew  F.  Johnson. 

The  Civil  Engineers'  Society  of  St. 
Paul  held  its  annual  banquet  at  the 
St.  Paul  Association,  Jan.  26.  A  re- 
ception to  the  new  officers  of  the  so- 
ciety, A.  F.  Meyer,  president;  E.  S. 
Spencer,  vice  president;  P.  C.  Gauger, 
secretary,  and  E.  O.  Koremo,  treasurer, 
was  held.  About  150  engineers  at- 
tended the  banquet. 

The  Minnesota  Surveyors'  and  En- 
gineers' Society  will  hold  its  annual 
convention  in   Duluth,  Feb.  21-23. 

The  twelfth  regular  meeting  of  The 
Nebraska  Association  of  Members  of 
the  American  Society  of  Civil  Engi- 
neers was  held  in  Omaha,  Feb.  11. 

The  annual  meeting  of  The  Oregon 
Society  of  Engineers  was  held  Feb.  4 
at  the  University  Club,  Portland. 

The  Feb.  6  meeting  of  The  Engi- 
neers' Club  and  The  Associated  Engi- 
neering Societies  of  St.  Louis,  was 
not  held  at  the  club  rooms,  as  usual,  but 
instead  the  attendance  of  the  members 
at  the  convention  of  the  American 
Roadbuilders'  Association  was  re- 
quested. 

The  Montana  Institute  of  Municipal 
Engineers  at  its  annual  meeting,  held 
in  Bozeman  recently,  elected  John  D. 
McLeod,  city  engineer  of  Helena,  pres- 
ident of  the  Institute. 

The  next  meeting  places  of  the 
Southwestern  Society  of  Engineers  will 
be  at  Douglas,  Bisbee  and  Tucson, 
Ariz.,  on  Apr.  18,  19  and  20.  One  day 
each  will  be  spent  by  the  engineers  at 
Douglas,  Bisbee  and  Tucson,  the  dele- 
gates traveling  between  the  places  at 
night  and  holding  their  meetings  during 
the  day. 

Among  the  officers  installed  at  the 
recent  meeting  of  the  directors  in  El 
Paso,  Tex.,  wei'e: 

G.  M.  Butler,  of  Tucson,  Ariz.,  presi- 
dent; S.  H.  Won-ell,  of  EI  Paso,  first 
vice-president;  Gerald  Sherman,  of  Bis- 
bee, Ariz.,  second  vice-president;  R.  W. 
Goddard,  of  State  College,  N.  M.,  treas- 
urer; C.  E.  Barglebaugh,  of  El  Paso, 
secretary. 

The  Kentucky  Association  of  Road 
Engineers  held  a  meeting  at  NeAvport, 
Feb.  13-15,  at  which  several  important 
road  questions  were  discussed. 

The  annual  dinner  of  the  Minnesota 
Engineering  Societies,  arranged  by  the 
Minnesota  Joint  Engnieering  Board, 
will  be  given  Feb.  22  at  Duluth.  Ad- 
dresses will  be  delivered  by  Mayor  C.  R. 
Magney,  of  Duluth-  C.  E.  Drayer,  Sec- 
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retaiT  Cleveland  Engineering  Society; 
W.  L.  Darling,  Railway  Representative 
to  Russia;  University  of  Minnesota, 
Dean  Allen;  Geo.  L.  Wilson,  Represen- 
tative Minneapolis  Engineers'  Club,  and 
(ieorge  H.  Herrold,  Representative  Civil 
Engineers'  Society,  St.  Paul.  At  the 
business  meeting,  Feb.  23,  various  mat- 
ters of  engineering  interest  will  be  dis- 
cussed. 


Personal  Notes 


MiLO  S.  Ketchum,  dean  of  the 
College  of  Engineering,  University  of 
Colorado,  has  been  granted  a  leave  of 

',  absence  by  the  Regents  of  the  Univer- 
sity to  accept  a  position  as  an  assistant 

j  director,  acting  under  D.  C.  Jackling, 
director  in  charge  of  the   construction 

t  of  U.  S.  Government  explosives  plants. 
Mr.  Ketchum  will  be  located  at  Charles- 
ton, W.  Va.,  as  assistant  director  in 
charge  of  the  construction  of  the  explo- 
sives plant  that  is  being  constructed 
near  that  place.  His  address  for  the 
present  will  be  16  E.  42d  St.,  New 
York  City. 

Maj.  R.  K.  Rochester,  Cleve- 
land, Ohio,  has  been  made  general  man- 
ager of  a  railway  in  France.  He  is  a 
graduate  of  Rose  Polytechnic  Institute 
I  and  has  been  connected  with  the  Penn- 
sylvania system  for  a  number  of  years, 
recently  as  superintendent  of  the  Cleve- 
land and  Pittsburgh  division. 

Henry  C.  Nutt,  general  man- 
ager of  the  Los  Angeles  &  Salt  Lake 
R.R.,  has  offered  his  services  to  the 
Government,  to  aid  in  railroad  con- 
struction and  reconstruction  in  Bel- 
gium and  France.  Mr.  Nutt  was  for- 
merly with  the  Chicago,  Burlington  & 
Quincy  Railroad  Company. 

Carl  H.  Nordell,  formerly 
engineer  of  designs.  Sewerage  Commis- 
sion, Milwaukee,  is  now  with  the  Air 
Nitrates  Corporation,  New  York  City, 
in  charge  of  water  supply,  sanitation 
and  roads  in  connection  with  the  plant 
at  Muscle  Shoals,  Alabama. 

C.  E.  Williams,  who  has  been 
instructor  in  civil  engineering  for  five 
and  a  half  years  at  Lafayette  College, 
has  resigned  to  accept  a  position  as 
testing  engineer  in  the  research  de- 
partment  at  the  Palmerton,  Penn.,  of- 

■  fice  of  the  New  Jersey  Zinc  Company. 
H.  V.  Dickinson  has  been  pro- 
moted  from  first  sergeant  of  F  Com- 
pany, Twenty-third  Engineers,  to  mas- 
ter engineer,   senior  grade,   at   Second 

j    Battalion  headquarters.  Laurel,  Md. 

I       J.  H.  R  0  a  c  H,  valuation  engineer  of 

f  the  New  York  Central  R.R.  west  of 
Buffalo,  has  been  made  valuation  engi- 

,  neer  as  well  of  the  lines  east  of  Buffalo. 
G.  W.  Kittredge,  chief  engineer  of  the 
New  York  Central  east  of  Buffalo,  and 

.  supervising  valuation  engineer  of  the 
entire  New  York  Central  system,  is 
made  consulting  valuation  engineer  of 


the  system,  remaining  chief  engineer  of 
the  Eastern  lines.  Mr.  Roach  first  en- 
tered the  service  of  the  Lake  Shore 
and  Michigan  Southern  Ry.  in  1907, 
and  was  made  valuation  engineer  in 
1914,  before  the  Lake  Shore  became 
a  corporate  part  of  the  New  York 
Central. 

H.  F.  B  r  0  N  s  0  N  ,  R.  F.  Irwin 
and  W.  C.  Riddle,  assistant  engi- 
neers, Pennsylvania  State  Department 
of  Health,  have  been  commissioned  cap- 
tains in  the  Sanitary  Corps,  National 
Army,  and  have  received  leaves  of  ab- 
sence. 

F.  E.  Winter,  district  engineer, 
Pennsylvania  State  Highway  Depart- 
ment, has  been  commissioned  captain  in 
the  Engineer  Reserve  Corps,  and  as- 
signed to  duty  at  Camp  Lee,  Virginia. 
He  was  formerly  in  charge  of  highway 
district  No.  8,  with  headquarters  at 
Dubois,   Penn. 

W.  E.  Brown,  who  was  formerly 
assistant  division  engineer  of  the  Pitts- 
burgh division,  Pennsylvania  Railroad 
Lines  East  of  Pittsburgh,  has  become 
division  engineer  at  Elmira,  N.  Y. 

Gordon  Grant  has  been  ap- 
pointed expert  adviser  to  the  Canadian 
Minister  of  Railways,  occupant  of  a 
new  office  created  by  the  Dominion 
government. 

Fred  Cunningham  has  been 
appointed  engineer  of  Denton  County, 
Texas. 

Dr.  Allan  McLaughlin  has 
resigned  as  health  commissioner  of 
Massachusetts,  as  a  result  of  his  recall 
to  Washington  to  take  the  post  of  As- 
sistant Surgeon  General  in  the  Public 
Health  Service  of  the  United  States. 
His  resignation  will  take  effect  Mar.  31. 
As  second  in  command  in  the  Surgeon 
General's  office.  Dr.  McLaughlin  will 
have  control  of  .all  the  domestic  health 
work  in  the  United  States,  particularly 
with  respect  to  military  cantonment 
areas. 


William  P.  Kenney  was 
elected  president  of  the  Great  North- 
ern R.R.  Feb.  12.  He  was  formerly 
vice-president  in  charge  of  traffic. 

Ralph  Budd,  foi-merly  assistant 
to  the  president  of  the  Great  Northern 
R.R.,  was  elected  executive  vice  presi- 
dent at  the  meeting  of  the  board  of 
directors  Feb.  12.  Mr.  Budd  was  for- 
merly chief  engineer  of  the  Great 
Northern  and  before  holding  that  office 
was  chief  engineer  of  the  Spokane. 
Portland  &  Seattle  l.y.  and  affiliated 
lines.  He  was  born  in  Waterloo,  Iowa. 
40  years  ago  and  began  his  railroad 
career  as  a  draftsman,  rodman  and  in- 
strument man  on  the  Chicago  Great 
Western. 


R.  H.  Pinkham,  division  engi- 
neer of  the  Pittsburgh  division,  Penn- 
sylvania Railroad  Lines  East  of  Pitts- 
burgh, has  been  promoted  to  the  posi- 
tion of  assistant  superintendent  of  the 
Pittsburgh  division,  with  headquarters 
at  Cresson,  Penn.    His  place  as  division 


engineer  of  the  Pittsburgh  division  has 
been  taken  by  Robert  Faries,  who  has 
been  division  engineer  at  Williamsport, 
Penn. 

C.  E.  Z  0  R  t  .M  a  n  has  been  trans- 
ferred from  the  position  of  division  en- 
gineer of  the  Conemaugh  division, 
Penn.sylvania  Railroad  Lines  East  of 
Pittsburgh,  to  that  of  division  engineer 
of    the    Delaware    division. 

Parker-Go  ULD&  Co.,  civil  en- 
gineers, Seattle,  Wash.,  recently  an- 
nounced the  reorganization  of  the  com- 
pany and  removal  to  the  L.  C.  Smith 
building.  The  firm,  organized  in  1892 
at  Stixrud  &  Nasten,  and  more  recently 
as  Nasten,  Parker  &  Gould,  will  en- 
large its  business  to  include  industrial 
and  public  utility  engineering.  For 
this  purpose,  G.  R.  Collins,  who  has 
had  16  years'  experience  in  public  im- 
provements, has  joined  the  staff  as 
consulting    engineer. 

H.  G.  Stokes,  city  engineer  of 
Kewanee,  111.,  has  also  been  selected  to 
serve  as  county  surveyor  of  Henry 
County.  He  succeeds  Curtis  C.  Martin, 
of  Geneseo,  111. 

A.  A.  Matthews  has  been  ap- 
pointed chief  engineer  of  the  St.  Louis 
Southwestern  Ry.  of  Texas.  He  suc- 
ceeds W.  T.  Eaton,  who  has  been  as- 
signed to  other  duties.  Mr.  Matthews' 
office  is  at  Tyler,  Tex. 

Paul  M.  La  Bach,  until  recent- 
ly assistant  engineer  of  the  Chicago, 
Rock  Island  and  Pacific  Ry.,  has  been 
commissioned  as  major  in  the  Engi- 
neer Reserve  Corps.  He  will  perform 
staff  duty  in  France.  A  commission 
as  ensign  in  the  Naval  Reserve  was  held 
for  a  short  time  by  Mr.  La  Bach,  but 
he  preferred  the  army  service,  although 
he  served  as  an  ensign  in  the  Spanish- 
American  War. 


Stephen  A.  Staege.  Water- 
town,  N.  Y.  announces  that  the  firm  of 
Staege  &  De^ey  has  been  dissolved.  He 
will  continue  in  practice  as  a  consult- 
ing engineer. 

E  .  J  .  A  Y  A  R  s  ,  who  was  formerlv 
division  engineer  of  the  Allegheny  divi- 
sion, Pennsylvania  Lines  East  of  Pitts- 
burgh, has  been  made  division  engineer 
of  the  Williamsport  division. 

C  .  H  .  B  u  F  o  R  D  .  trainmaster  of 
the  Chicago,  Milwaukee  &  St.  Paul  Ry., 
at  Sioux  City,  Iowa,  and  formerly  as- 
sistant engineer  in  charge  or  track 
elevation  in  Chicago,  has  been  trans- 
ferred to  Milwaukee. 

The  Tait  Engineering  Co., 
Straus  Building,  Chicago,  is  the  new 
name  of  the  Concrete-Steel  Products 
Co.  The  change  is  made  because  the 
company  now  confines  its  practice  to 
professional  engineering,  while  until 
about  two  years  ago  it  engaged  in  the 
manufacture  and  sale  of  steel.  Its  spe- 
cial line  of  work  is  sti-uctural  design 
in  steel  and  conci'ete. 

Charles  W.  Richey.  who  was 
formerly  master  carpenter  of  the  Pitts- 
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burgh  division,  Pennsylvania  Railroad 
Lines  East  of  Pittsburgh,  has  been 
made  assistant  division  engineer  of  the 
Pittsburgh    division. 

V.  B.  Wagner  is  now  chief  engi 
neer  of  the  Cripple  Creek  &  Colorado 
Springs  R.R.,  with  headquarters  at 
Colorado  Springs,  Colo.  He  succeeds 
M.  J.  Burgdorf.  Mr.  Wagner  was  for- 
merly chief  engineer  of  the  Colorado 
Midland  R.R.  Company. 

Herbert  E.  Howes,  formerly 
assistant  engineer  with  the  St.  An- 
thony Falls  Water  Power  Co.,  Minne- 
apolis, has  been  appointed  assistant 
hydraulic  engineer  with  the  St.  Law- 
rence River  Power  Co.  at  its  Massena. 
N.  Y.,  plant. 

Wilson  S.  Kinnear,  E.  L. 
Little  and  Carl  H.  Stengel  an- 
nounce the  opening  of  the  office  of  W.  S. 
Kinnear  &  Co.,  engineers  and  investi- 
gators, at  111  Broadway,  New  York 
City. 

C.  M.  W  I  s  M  A  N  ,  the  new  division 
engineer  of  the  Allegheny  division, 
Pennsylvania  Railroad  Lines  East  of 
Pittsburgh,  was  formerly  division  engi- 
neer of  the  Elmira,  N.  Y.,  division. 

A  .  J  .  H  A  H  M  ,  attached  until  re- 
cently to  the  office  of  the  county  high- 
way engineer,  Logan  County,  Illinois, 
is  now  a  member  of  the  416th  Railway 
Telegraph    Battalion,    at    Chicago. 

C.  E.  HiCKOK,  city  engineer  and 
uperintendent  of  streets  of   Alameda, 
Calif.,   has   been    appointed    captain    in 
the  U.  S.  Engineer  Reserve  Corps. 

Arthur  Surveyer  and  R . 
De  L.  French  have  formed  a  part- 
nership under  the  name  of  Arthur  Sur- 
veyer &  Co.,  for  the  general  practice 
of  engineering,  with  offices  at  274  Bea- 
ver Hall  Hill,  Montreal,  Que.  Mr.  Sur- 
veyer has  conducted  the  business  under 
this  name  for  the  past  seven  years, 
while  Mr.  French  has  been  principal 
assistant  engineer  for  R.  S.  &  W.  S. 
Lea,  consulting  engineers,  Montreal, 
and  lecturer  in  civil  engineering  at  Mc- 
Gill   University  since  1911. 

S.  L.  Church,  formerly  division 
engineer  of  the  Delaware  division, 
Pennsylvania  Railroad  Lines  East  of 
Pittsburgh,  has  been  made  division  en- 
gineer of  the  Conemaugh  division. 

A.  C.  L  I  N  D  B  E  R  G,  until  recently  at 
Camp  Devens,  Ayer,  Mass.,  with  Fred 
T.  Ley  &  Co.,  is  now  with  the  Thomp- 
son-Stari-ett  Co.,  as  superintendent  of 
the  sewer  division  in  the  construction 
of  the  powder  plant  for  the  Government 
near  Charleston,  W.  Va 

Commander  George  A.  Mc- 
Kay, until  recently  in  charge  of  public 
works  at  Great  Lakes,  111.,  has  gone  to 
Honolulu,  where  he  will  have  charge 
of  completing  the  dry  docks  being  built 
there  for  the  Government. 

M.  J.  Falkenburg  and  I.  F. 
Laucks,  Seattle,  Wa",h.,  heretofore 
associated    as    Falkenburg    &    Laucks, 


have  announced  the  dissolution  of  the 
partnership,  effective  Feb.  10. 

Norman  F.  Brown,  for  the 
past  sixteen  years  assistant  engineer 
of  construction  at  Pittsburgh  for  the 
Pennsylvania  Railroad,  has  left  for 
France,  having  been  commissioned  a 
major  of  engineers  in  the  railway  ex- 
peditionary force  of  General  Pershing's 
army.  Major  Brown  has  served  as  a 
member  of  the  Pennsylvania  Railroad 
engineering  corps  since  his  graduation 
from  the  University  of  Pennsylvania 
in  1898.  As  assistant  engineer  of  con- 
struction he  has  had  charge  of  con- 
struction work  in  the  Pittsburgh  dis- 
trict and  completed  the  union  station, 
the  Duquesne  way  elevated  structure 
and  other  important  works. 

R.  C.  Yeoman,  professor  of 
highway  engineering,  Purdue  Univer- 
sity, Lafayette,  Ind.,  has  been  ap- 
pointed chairman  of  the  engineering 
section  of  the  research  committee  of 
the  Indiana  State  Council  of  Defense. 
Problems  already  referred  to  this  com- 
mittee are  as  follows:  Military  high- 
way routes;  road  use  in  the  spring  of 
year;   ice  jam   conditions   in  the   Ohio. 

W  .  L  .  E  L  K  I  N  ,  division  engineer 
at  St.  Louis  of  the  Pennsylvania  Lines 
West  of  Pittsburgh,  has  been  appointed 
superintendent  of  the  Peoria  division, 
succeeding  Taber  Hamilton,  who  has 
been  transferred  to  the  Louisville  divi- 
sion, vice  H.  E.  Newcomer,  transferred. 

R.  H.  Gillespie  recently  left  the 
service  of  the  City  of  New  York.  For 
the  past  eight  years  he  has  been  chief 
engineer  of  sewers  and  highways  for 
the  borough  of  the  Bronx. 


Obituary 


Capt.  Philip  Vincent 
Sherman,  who  was  drowned  in  the 
torpedoing  of  the  "Tuscania,"  was  a 
jiraduate  of  Norwich  University, 
Northfield,  Vt.  Captain  Sherman  was 
born  in  Cornwall,  Ontario,  Canada, 
Sept.  11,  1885.  He  attended  the  public 
schools  of  Burlington,  Vt.,  and  in  1903 
entered  Norwich  University.  He  was 
graduated  with  the  degree  of  bachelor 
of  science  in  civil  engineering  in  1907. 
Soon  after  his  graduation  he  entered 
the  employ  of  the  maintenance-of-way 
department  of  the  Missouri  Pacific  R.R. 
Before  entering  the  army  he  was 
assistant  engineer  at  Kansas  City,  Kan. 
He  is  survived  by  his  widow  and  three 
children,  the  oldest  being  eight  years 
of  age. 

Augustine  W.  Wright, 
railway  construction  engineer,  died  at 
his  home  in  Los  Angeles,  Calif.,  Feb.  3 
He  was  born  in  Chicago  71  years  ago. 
In  the  late  sixties  Mr.  Wright  had 
charge  of  much  of  the  construction  of 
the  Union  Pacific  R.R.,  and  later  he  led 
the  first  engineering  squads  into  the 
Northwest    for    the    building    of    the 


Northern  Pacific  Ry.  For  five  years  he 
was  chief  engineer  of  that  road.  In  the 
early  seventies  Mr.  Wright  turned  his 
attention  to  cable  railways  and  he 
worked  out  the  first  system  established 
in  Chicago  under  Mr.  Yerkes,  and  was 
chief  engineer  of  the  system  for  a  num- 
ber of  years.  In  1889  and  1890  he  built 
two  cable-car  lines  in  St.  Louis  and 
also  the  first  line  of  that  kind  in  Los 
Angeles.  Mr.  Wright  was  consulting 
engineer  in  the  building  of  the  first 
cable  street  railroad  in  New  York.  He 
went  to  California  in  1889  and  became 
an  orange  grower  near  Pomona,  but 
removed  to  Los  Angeles  in  1912.  At 
the  time  of  his  death  he  was  a  member 
of  the  Los  Angeles  Board  of  Public 
LTtilities. 

Henry  J.  McNichol,  for 
thirty  years  a  prominent  sewer  con- 
tractor in  Chicago,  died  Feb.  4.  He 
was  born  in  Liverpool,  England,  in 
1860,  and  was  brought  to  Chicago  in  il 
1868.  Before  he  was  of  age  he  took  his  r 
first  contract  and  met  with  disaster  on 
a  quicksand  job.  Later,  for  five  years, 
he  was  chief  masonry  inspector  of  the 
City  of  Chicago.  In  1906  he  built  18 
miles  of  sewer  in  Lyons,  111.,  and  the 
next  year  had  a  $500,000  job  in  Litch- 
field, 111.  Many  of  the  sewers  of  the 
Simitary  District  were  built  by  his 
company.  His  largest  contract,  taken 
in  1916,  was  the  Norwood  Park  $750,- 
000  trunk  sewer  for  Chicago.  For 
twenty  years  he  was  president  of  the 
Chicago  Sewer  Contractors'  Associa- 
tion. His  two  sons,  A.  J.  and  Richard, 
were  associated  with  him  in  business. 

Charles  Greenleaf  Grif- 
fith, who  died  in  New  York,  Feb. 
12,  was  a  graduate  of  the  Troy  Poly- 
technic Institute,  class  of  1877.  He  was 
one  of  the  engineers  who  laid  out 
Prospect  Park,  Brooklyn,  N.  Y.  He 
was  also  one  of  the  younger  engineers 
who  planned  and  helped  to  build  the 
first  elevated  railroad  on  Ninth  Ave- 
nue, New  York  City.  Later  Mr.  Grif- 
fith became  one  of  the  pioneers  of  the 
great  Northwest  and  did  professional 
work  in  locating  the  Great  Northern 
Railway  over  the  Rocky  Mountains  as 
well  as  other  important  engineering. 
After  this  Mr.  Griffith  became  a  min- 
ing engineer  of  prominence,  residing  in 
Great  Falls  and  Helena,  Mont.,  for 
some  years.  About  twenty  years  ago 
he  returned  to  his  home  in  New  York 
City  and  about  ten  years  ago  retired 
from  active  business. 

Peter  H.  Lallande,  contrac- 
tor, Birmingham,  Ala.,  died  there  Feb. 
7.  For  many  years  he  was  associated 
with  the  contracting  firm  of  Dunn  & 
Lallande,  but  in  recent  years  had  been 
working  independently .  He  handled 
many  of  the  lai'gest  construction  enter- 
prises in  his  section  of  the  South. 

Marcel  J.  BEULLAC,a  member 
of  the  engineering  staff  of  the  Domin- 
ion Bridge  Co.,  died  recently  at  his 
home  in  Montreal.  He  was  a  special 
lecturer  on  structural  engineering  at 
McGill  University. 


Industrial  News  and  Comment 


ABOUT     MANUFACTURERS     WHO     SERVE     ENGINEERS     AND     CONTRACTORS 


Building  Organizations  Com- 
bine To  Aid  the  Government 

Forty  New  York  Associations  to  Work 

as  Unit  on  Sliipbuilding  and 

Housing  Problems 

With  the  object  of  centralizing  their 
work  in  cooperation  with  the  govern- 
ment, forty  of  the  building  trades,  con- 
struction and  architectural  organiza- 
tions of  the  metropolitan  district  of 
New  York  have  formed  the  Building 
Industries  of  New  York. 
.  This  central  body  will  endeavor  to 
cooperate  with  the  Government  in  its 
shipbuilding  and  housing  problems. 
Efforts  will  be  made  to  anticipate  the 
Government's  demand  for  construction 
materials  and  yet  keep  production 
well  within  the  bounds  of  necessity  in 
order  to  avoid  unnecessary  accumula- 
tion of  stocks  of  materials. 

The  new  organization  includes  the 
National  Lime  Manufacturers'  Associa- 
tion, the  Plate  Glass  Manufacturers 
of  America,  the  Building  Material  Ex- 
change of  New  York,  the  Real  Estate 
Board,  the  Chamber  of  Commerce  of 
Queens  Borough,  the  Credit  Associa- 
tion of  the  Building  Trades  of  New 
York,  the  thirty  members  of  the  Build- 
ing Trades  Employers'  Association,  the 
New  York  and  Brooklyn  Chapters  of 
the  American  Institute  of  Architects 
and  the  New  York  Architectural  So- 
ciety. 

Officers  were  elected  as  follows :  Presi- 
dent, Hugh  Getty,  president  of  the 
Building  Trades  Employers'  Associa- 
tion; vice  presidents,  Ernest  R.  Acker- 
man,  president  of  the  Lawrence  Port- 
land Cement  Co.;  Laurence  McGuire, 
president  of  the  Real  Estate  Board, 
and  F.  T.  Miller,  president  of  the  F. 
W.  Dodge  Co.;  secretary,  Allen  E. 
Beals,  publisher  of  the  Dow  Service 
Daily  Building  Reports;  treasurer, 
G.  Osgood  Andrews,  Eastern  represen- 
tative of  the  Plate  Glass  Manufac- 
turers of  America. 


Passing    of    "Heatless    Monday" 
Heralds  Increased  Production 

Following  close  after  the  ten-day 
thaw  which  loosened  the  bonds  of  win- 
ter on  railroad  motive  power,  came  the 
word  from  Washington  that  the  last 
"heatless  Monday"  had  passed.  More 
effective  than  any  embargo  on  or  shut- 
down of  industry  was  the  mild  weather 
that  permitted  repairs  to  overworked 
locomotives,  the  clearing  of  railroad 
yards  and  the  movement  of  long  strings 
of  loads  and  empties.  Coke  began  to 
flow  from  Connellsville  and  other  coke 
centers  to  the  blast  furnaces.  Byprod- 
uct co}*"  *•  being  produced   in   larger 


volume,  as  these  ovens  are  largely 
dependent  upon  rail  movements  of  coal. 
The  byproduct  ovens  were  operating  at 
75  per  cent,  of  capacity  last  week. 
Steel  output  will  soon  feel  the  stimulus 
of  increased  pig  iron  production  and 
the  resumption  of  rail  traffic.  Steel 
mills  kept  pace  with  the  country's 
major  war  needs,  in  spite  of  all  difficul- 
ties. Shipbuilding  plates  and  struc- 
tural shapes  both  for  equipping  ship- 
yards and  building  ships  were  produced 
in  sufficient  quantity  to  meet  all  de- 
mands. 

It  looks  as  though  the  railroads  have 
reached  "the  top  of  the  grade"  at  last. 

Great  improvement  in  the  steam  coal 
supply  was  reported  from  the  South 
and  Middle  Atlantic  States.  Shortage 
of  steam  grades  still  existed  in  Ohio 
and  the  Great  Lakes  cities,  but  the  out- 
look was  good. 


Thew  Wins  Important  Decision 

A  court  decision  of  interest  to  all 
manufacturers  of  construction  equip- 
ment who  maintain  branch  offices  in 
New  York  State  but  whose  home  offices 
are  elsewhere,  has  been  rendered  in 
favor  of  the  Thew  Automatic  Shovel 
Co.  by  a  New  York  court. 

As  plaintiff  the  shovel  company  was 
given  judgment  for  $1793.06  against 
Christopher  &  Lockwood,  contractors, 
to  cover  costs  and  a  claim  of  $1700  for 
a  payment  due  on  a  steam  shovel.  The 
claim  was  made  that  the  Thew  Auto- 
matic Shovel  Co.,  being  an  Ohio  cor- 
poration and  not  registered  in  New 
York  State,  was  barred  from  bringing 
suit.  Judge  Morschauser,  presiding  at 
White  Plains,  N.  Y.,  decided  that  the 
shovel  company  was  simply  repre- 
sented in  New  York  State  by  a  sales- 
man and  that,  although  the  contract 
was  made  in  Ohio,  the  company  was 
privileged  to  bring  suit  in  New  Y'ork. 


Ask  Industries  To  Make  Room 
for  Crippled  Soldiers 

A  questionnaire  has  been  sent  out  by 
the  Pennsylvania  Department  of  Labor 
and  Industry,  to  aid  in  placing  disabled 
soldiers,  sailors  and  marines  who  re- 
turn from  war  service.  Each  firm  is 
requested  to  tell  how  many  disabled 
men  can  be  used. 


Tramway  To  Unload  Vessels 

All  lumber  received  at  the  Benicia 
shipyards  hereafter  will  be  unloaded 
from  vessels  by  means  of  an  aerial 
tramway,  connected  with  200-ft.  tow- 
ers. An  easement  of  49  years  across 
certain  streets  has  been  secured  from 
the  city. 


Lion  Gardiner  Joins  "Lakewood" 

Lion  Gardiner,  director  of  the  civil  en- 
gineering publications  of  the  McGraw- 
Hill  Co.,  Inc.,  has  resig^ied  to  become 
manager  of  field  sales  for  the  Lake- 
wood  Engineering  Co.,  with  headquar- 
ters in  Cleveland.  Mr.  Gardiner  has 
been  the  inspiring  force  behind  many 
important  movements  in  the  manufac- 
turing fields  related  to  civil  engineering 
and  construction. 

Mr.  Gardiner  entered  industrial  work 
as  assistant  superintendent  of  a  machine 
shop   in   Chicago.     When   the    Chicago 


L.IOX    G.JiRDIXER 

Tunnel  work  started  (the  61-mile 
freight  tunnel  in  the  Loop  District  of 
Chicago)  he  joined  the  engineering 
force  of  George  Jackson,  Inc.  He  was 
graduated  from  the  University  of  Ill- 
inois in  r^echanical  engineering  in  1909. 
For  the  loilowing  three  years  he  was 
engaged  in  manufacturing  and  con- 
struction work  with  the  W.  H.  Zim- 
merman Co.,  consulting  and  construc- 
tion engineers.  Chicago. 

In  1912  Gardiner  joined  the  business 
staff  of  Engineering  Record  and  two 
years  later  became  western  manager. 
Shortly  after  the  conbolidation  of  Engi- 
neering Nen-s  and  Engineering  Record 
he  was  appointed  director  of  the  new 
journal  and  of  the  Contractor.  With 
a  broad  and  intimate  knowLnlge  of  the 
engineering  and  construction  fields,  he 
completed  researches  of  high  value  to 
Engineering    Nens-Record    advertisers. 

Mr.  Gardiner's  work  has  always  been 
guided  by  keen  foresight,  broad  vision 
and  well-founded  knowledge.  Added 
to  a  I'ecord  for  successful  gccomplish- 
ment  he  has  a  capacity  for  winning 
and  holding  friends  tliat  augurs  well 
for  him  in  the  career  which  he  is  en- 
tering at  Lakewood. 

387 


388 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  8 


In  the  Market  for  Equipment 

The  Crescent  Tool  Co.,  Jamestown, 
N.  Y.,  is  preparing  plans  for  a  power 
station  and  concrete  coal-stoiage  bins, 
and  will  shortly  be  in  the  market  for 
one  1000-kw.  steam  turbine  generator 
set  and  boilers,  also  a  1500-hp.  gas  pro- 
ducer for  supplying  gas  engines,  forges 
and  furnaces. 


Francis  D.  West  Joins 
Permtttit  Co. 

Francis  D.  West,  who  has  been  chem- 
ist in  charge  at  the  Torresdale  labora- 
tory, Philadelphia  Bureau  of  Water, 
for  the  past  ten  years,  has  resigned  to 
become  sales  representative  for  New 
York  State  of  the  Permutit  Co.,  manu- 
facturers of  filters.  Mr.  West  has  been 
active  in  the  work  of  the  American 
Water-Works  Association  and  New 
England  Water-Works  Association. 
His  research  work  and  contributions  to 
the  technical  press  on  the  subject  of 
bacteriology  have  gained  wide  recog- 
nition. 

Collapsible  Arch  Culvert  Form 

A  new  type  of  "one-man"  collapsible 
culvert  form,  with  segmental  arch 
roof,  has  been  brought  out  by  the 
Storms  Manufacturing  Co.,  Monad- 
nock  Bldg.,  Chicago.  Four  sections  will 
build  a  30-ft.  culvert.     The  forms  are 


CULVERT   FORM    OPEN 

adjustable  for  various  widths,  and  are 
intended  to  do  away  with  the  need  for 
timber  bracing,  to  reduce  labor  costs, 
and  to  produce  a  culvert  free  from  sag- 
ging. 


r.iime   Manufacturers   Postpone 
Meeting 

The  annual  meeting  of  the  National 
Lime  Manufacturers'  Assn.,  which  was 
scheduled  to  be  held  early  in  February 
in  Chicago,  has  been  postponed  until 
Apr.  3  and  4. 


Trade  Publications 


Catalogs  Wanted  by  Army 
Engineers 

A  file  of  catalogs  of  road,  quarry  and 
bridge  machinery  and  equipment  is 
being  made  by  the  special  highway 
regiment,  the  23d  Engineers,  with 
headquarters  at  Laurel,  Md.  Manu- 
facturers are  requested  to  send  five 
copies  of  all  catalogs  and  other  litera- 
ture to  John  J.  Huber,  Acting  Adju- 
tant, 2nd  Battalion. 


"  'You  Sure  Did  Your  Duty,'  says 
Uncle  Sam,"  is  the  title  of  an  attractive 
folder  on  cantonment  construction,  just 
issued  by  the  C.  H.  Ji  E.  Manufacturing 
Co.,  Inc.,  of  Milwaukee,  Wis.,  makers  of 
the  portable  saw  rigs  so  widely  used  by 
cantonment  contractors. 

Smooth-On  Instruction  Book  No.  16 
has  been  issued  by  the  Smooth-On  Man- 
ufacturing Co.,  Jersey  City,  N.  J.,  which 
describes  the  use  of  various  cements  for 
repairing  breaks  or  leaks  in  iron  pipe, 
castings,  etc.,  and  also  contains  the 
standard  sizes  of  "Smooth-On"  coated 
corrugated  gaskets  for  flanged  pipes 
from  2  in.  to  26  inches. 

Catalogue  "E"  describing  hydro  gas 
meters  has  been  issued  by  the  Bacha- 
rach  Industrial  Instrument  Co.,  422 
First  Ave.,  Pittsburgh,  Penn.  This  con- 
tains information  as  to  the  various 
methods  employed  in  measuring  gases 
and  shows  the  application  of  these  me- 
ters to  blast  furnaces,  gas  works,  by- 
product coke  ovens,  etc.,  as  well  as 
measuring  air  for  building  ventilation. 


KNOCKED  DOWN  READY  TO  MOVE 

One  man  can  readily  set  up  this  port- 
able form  centering  and  knock  it  down 
to  move  to  a  new  job. 


Notes  of  the  Industries 

The  Standard  Slag  Co.  is  preparing 
plans  for  the  reconstruction  of  its 
plant  at  Ironton,  Ohio. 

There  has  been  a  consolidation  of  the 
Moline  Automobile  Co.,  makers  of  Mo- 
line-Knight  motor  cars,  and  the  Root 
&  Van  Dervoort  Engineering  Co.  The 
new  company  will  be  known  as  the  Root 
&  Van  Dervoort  Engineering  Co.  of 
East  Moline,  111.,  an  Illinois  corpora- 
tion. The  officers  and  management  re- 
main the  same  and  there  is  no  change 
other  than  in  the  name  of  the  company. 
During  1918  the  Root  &  Van  Dervoort 
Engineering  Co.,  in  addition  to  building 
Moline-Knight  automobiles,  will  have  a 
big  production  of  stationary  engines, 
tractor  and  automobile  motors. 


"All  the  concrete  to  be  placed  by  tht 
pneumatic  method  on  the  Ford  smelter 
plant  job  at  Detroit  will  be  mixed  with 
hydrated  lime,"  said  Norman  G.  Hough, 
manager  of  the  Hydrated  Lime  Bureau] 
when  seen  in  New  York  recently. 
"There  are  3000  tons  on  the  job  now, 
to  be  used  in  building  the  first  of  the 
three  units  of  the  plant." 

Robert  S.  Barrett,  of  Alexandria, 
Va.,  has  been  appointed  commercial  at- 
tache to  the  American  Embassy  at 
Buenos  Aires,  according  to  an  an- 
nouncement made  by  the  Bureau  of 
Foreign  and  Domestic  Commerce,  De-  ^ 
partment  of  Commerce.  He  will  also  II 
act  as  the  War  Trade  Board's  repre- 
sentative in  Argentina. 

The  Hoisting  Engine  Sales  Co.,  of 
New  York,  was  incorporated  recently 
as  the  Hoisting  Engine  Sales  Co.,  In-, 
corporated.  The  following  officers  were 
elected:  William  C.  Cist,  president; 
Archer  Armstrong,  vice  president  and 
general  manager;  H.  Haaman,  secre- 
tary and  treasurer. 

The  Rensselaer  Valve  Co.,  Troy,  N. 
Y.  announces  the  folloviing  appoint- 
ments in  its  sales  organization,  effec- 
tive Feb.  1 :  Charles  L.  Brown,  sales 
manager.  New  England  branch;  A.  E. 
Jones,  sales  manager,  Chicago  branch; 
George  M.  Keefer,  sales  manager, 
Pittsburgh  branch ;  John  S.  Warde,  Jr., 
sales  manager,  New  York  branch. 

Frank  Bartholomew,  who  has  been 
erecting  engineer  for  the  Shaw  Electric 
Crane  Co.  for  the  past  20  years  and 
who  resigned  his  position  with  that 
company  in  December,  1917,  has  be- 
come associated  with  N.  B.  Payne  in 
the  Havemeyer  Building,  25  Church 
St.,  New  York  City,  specialist  in  elec- 
tric cranes. 

Dodge  &  Dodge,  New  York,  and  A. 
M.  Anderson  &  Co.,  Chicago,  dealers  in 
machinery  and  equipment  for  contrac- 
tors and  builders,  have  consolidated 
their  businesses  under  the  name  of 
Dodge  &  Anderson  Corporation,  with 
offices  at  501  Fifth  Ave.,  New  York, 
and  1340  Old  Colony  Building,  Chicago. 

James  A.  Harris,  Jr.,  for  many  years 
advertising  manager  of  the  White  Co., 
has  resigned  to  accept  a  commission  as 
captain  in  the  quartermaster  corps. 
Captain  Harris  has  already  assumed 
his  military  duties,  having  been  as- 
signed to  Mechanical  Repair  Shop  Unit 
No.  305.  He  will  be  succeeded  as  ad- 
vertising manager  by  Millard  H.  New- 
ton, who  has  been  connected  with  the 
company's  advertising  department  for 
the  past  five  years. 

The  Ransome-Leach  Co.  announces 
that  one  large  warehouse  will  be  estab- 
lished in  each  principal  city  for  the 
purpose  of  handling  the  combined  lines 
of  Ransome  concrete  machinery  and 
Oshkosh  concreting  and  woodworking 
equipment. 


A   Consolidation  ol'   lOnginct-rinK  X(!\vs  anil   Kngineeiing  Kccord 
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Putting  Their  Houses  in  Order 


THE  employers  have  begun  to  set  their  houses  in 
order.    Some  employers,  not  all.    Careful  study  is 
beginning  to  replace  indifferent  handling  of  the 
labor  problem.     Necessity  is  forcing  a  modification  of 
the  autocratic  policy.     The  worker  will  no  longer  be  a 
chattel.    He  demands  to  be  treated  as  a  human  being. 

,  His  aspirations  must  be  consulted. 

I  There  was  plenty  of  reason  in  the  past  for  the  em- 
ployer changing  his  attitude.  V,''here  he  did  not  have 
strikes,  he  found  at  least  indifferent  and  consequently 
wasteful  labor  interest.  His  dominant  thought,  though, 
was  to  hold  all  power.  He  feared  that  any  injection  of 
the  milk  of  human  kindness  would  lead  the  men  to 
believe  that  he  was  weakening,  that  kindness  was  the 
resort  of  waning  strength. 

Yet  there  were  plants  around  him  that  continued 
successful  even  though  the  men  were  treated  like 
humans;  aye,  that  increased  their  profits  through 
greater  efficiency  and  greater  labor  stability.  Gradu- 
ally the  public,  learning  faster  than  the  owner,  forced 
upon  him  shorter  hours,  accident  prevention  measures, 
proper  sanitation,  workmen's  compensation.  And  lo! 
the  industry  was  the  gainer.  There  was  physical  re- 
sponse to  the  improved  conditions;  and  just  as  surely, 
response  in  spirit,  even  if  unconscious. 
Still,  the  absolutism  in  management  remained.    The 

(Changes  were  forced,  not  voluntary. 

I     Then  came  the  war.      Labor,   from   receiving  an  in- 

idifrerent  interest  from  the  employer,  began  to  get  his 
chief  attention.    The  supply  was  ostensibly  short. 

ror  a  decade  those  who  thought  deeply  on  manage- 
ment problems  have  urged  a  closer  study  of  the  human 
element.  Management  inefficiency,  as  affecting  the 
worker,   had   been   berated.      The   value   of   intelligent 


employment  and  promotion  systems,  involving  a  close 
study  of  the  aptitude,  ability  and  ambition  of  each 
employee,  had  been  emphasized.  All  to  no  avail — 
until  the  war  came. 

Now  the  demand  for  skilled  employment  managers  is 
far  greater  than  the  supply.  With  an  apparent  labor 
shortage  the  wisdom  of  putting  each  man  in  his  best 
place,  of  giving  him  the  highest  type  of  work  he  is 
capable  of  Hoing,  of  encouraging  him  to  improve  him- 
self, has  been  apparent. 

Intelligent  employment  methods  must  become  uni- 
versal. They  are  necessary  for  the  development  of  the 
highest  efficiency  of  the  individual  as  an  individual  and 
as  a  member  of  an  industrial  organization.  Moreover, 
they  bring  employee  and  employer  into  close,  sympa- 
thetic touch.  Each  will  profit  from  the  experience  of 
the  other. 

Such  contact,  too,  is  a  necessary  preparation  for 
the  inevitable — cooperative  management.  Any  scheme 
that  is  not  based  on  confidence  and  sympathy  will  fail. 
If  cooperative  management  is  accepted  grudgingly,  if 
an  artificial  structure  of  labor  participation  in  plant 
control  is  nullified  by  an  unjust  employment  system, 
there  is  sure  to  be  strife.  The  insincerity  will  prevent 
effective  coojjerative  work. 

.  ».nd  since  cooperative  management  i.*-  to  be  exj>ected 
as  a  war  product,  it  behooves  industrial  leaders  to 
prepare  for  the  day,  to  put  their  houses  in  order.  There 
must  be  in  each  plant  someone  whose  duty  is  to  know 
the  worker,  whose  seat  at  the  council  table  is  that  of 
the  employee's  advocate. 

Such  is  the  way  that  progressive  «mployers  are  pre- 
paring for  the  industrial  change  that  will  inevitable 
follow  the  war. 
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Another  Weighty  Reason  for 
Municipal  War  Programs 

NOW  that  the  Federal  Reserve  Board's  capital 
issues  committee  has  set  $100,000  instead  of 
ij250,000  as  the  minimum  for  municipal  bond  issues  to 
be  passed  on  by  it,  there  is  more  widespread  need  than 
ever  for  municipal  war  programs  along-  the  lines  urged 
by  Engineering  News-Record  of  Jan.  3,  page  6.  A 
city  with  a  well-considered  municipal  war  program  will 
be  better  able  to  establish  its  claims  for  the  necessary 
character  of  a  proposed  loan  than  one  which  is  taking 
up  each  project  without  regard  to  its  other  wants  for 
the  next  two  or  three  years,  and  with  no  thought  for 
the  broader  needs  of  the  country  during  its  participa- 
tion in  the  war. 

Important  Work  for 
Railway  Convention 

THIS  journal  has  repeatedly  urged  that  the  war  is 
a  reason  for  holding,  not  postponing,  society  con- 
ventions. That  is  the  view  of  the  board  of  direction  of 
the  American  Railway  Engineering  Association.  An  an- 
nouncement issued  to  the  membership  states  that  the 
program  for  the  convention  in  Chicago,  Mar,  19-21, 
will  take  cognizance  of  the  changed  conditions  in  the 
railway  world,  and  points  out  the  duty  of  the  associa- 
tion and  its  members  to  help  devise  ways  and  means 
of  solving  present  problems  and  bettering  conditions. 
Those  unable  to  attend  are  invited  to  send  written 
discussions.  Subjects  mentioned  for  consideration  in- 
clude emergency  yard  improvements  to  relieve  freight 
congestion,  ways  and  means  for  meeting  material  and 
labor  shortages,  reclamation  and  utilization  of  scrap 
material,  conservation  of  resources  and  the  discovery  of 
new  sources  of  economy.  All  are  worthy  of  concerted 
study.  The  conventions  of  the  association  are  always 
fruitful ;  next  month's  should  be  doubly  so. 

Burning  Coal  to 
Consume  Garbage 

IN  THE  face  of  coal  famine,  railway  paralysis  and 
food  shortage  for  man  and  beast  some  American  cities 
have  been  burning  precious  coal  to  incinerate  garbage 
which  might  have  been  fed  to  hogs,  conserving  animal 
feed  stuff  and  producing  much  needed  pork — worth  $16 
to  $20  a  ton.  A  specific  instance  is  afforded  by  Mead- 
ville,  Penn.,  which  paid  out  $1500  for  coal  and  about 
$1000  for  labor  and  other  items  to  burn  mixed  refuse 
in  1917.  While  only  477  tons  of  coal  and  an  estimated 
amount  of  2659  tons  of  mixed  refuse  were  consumed  the 
principle  involved  is  the  same.  In  contrast,  Minne- 
apolis, Minn.,  which  for  some  years  has  been  burning 
coal  at  a  refuse  incinerator  widely  advertised  as  pro- 
ducing electric  current,  has  recently  let  a  contract  under 
which  its  garbage  will  yield  it  $1.26  a  ton.  Earlier, 
Springfield,  Ohio,  shut  down  work  on  an  incinerator 
under  construction  and  turned  its  garbage  over  for 
hogs.  Springfield,  Mass.,  and  Harrisburg,  Penn.,  have 
recently  shifted  their  garbage  from  privately  owned  re- 
duction works  to  hogs,  also  privately  owned.  For  years 
past  many  other  cities  have  been  sending  their  garbage 
to  hogs,  municipa'ly  or  privately  owned — notably 
Worcester,  Mass.,  Grand  Rapids,  Mich.,  and  Denver, 
Colo.     The  argument  for  feeding  garbage  to  hogs   is 


strengthened  by  the  results  of  the  agricultural  census 
of  New  York  State,  taken  Jan.  1,  1917.  which  shows 
a  decrease  in  the  number  of  breeding  sows  but  an 
excess  of  supply  over  demand — "probably  because  hogs 
depend  largely  on  food  shipped  from  the  corn  belt." 
Burning  coal  to  destroy  garbage  in  the  same  territory 
with  such  conditions  is  a  double  crime.  Strong  as  the 
arguments  are  for  garbage  disposal  by  feeding  to  hogs, 
no  ciiy  should  adopt  that  method  without  first  obtaining 
competent  engineering  advice,  since  there  are  pitfalls 
to  be  avoided  in  order  to  ensure  sanitary  and  commercial 
results  and  because  many  4ocal  factors  have  to  be  con- 
sidered before  a  method  of  garbage  disposal  is  selected. 


Is  the  Screw  Spike  a  Good  Rail  Fastening? 

USE  of  the  screw  spike  as  an  improvement  in 
American  railway  track  construction  has  been 
advocated  for  many  years,  and  several  leading  railways 
have  introduced  this  type  of  rail  fastening  extensively 
{ind  with  encouraging  results.  In  contradiction  of  these 
conclusions,  engineers  of  the  Pennsylvania  railroad  sys- 
tem report  that  on  experimental  sections  of  main  track 
the  screw  spike  has  proved  less  reliable  and  less  eco- 
iiomical  than  the  common  drive  spike.  An  abstract  f^f 
this  report  is  given  on  another  page. 

While  the  report  covers  a  variety  of  related  subjects, 
there  arc  a  number  of  aspects  of  the  spike  question 
upon  which  it  does  not  touch.  It  does  not  disciu 
specifically  the  relative  condition  of  the  wood  at  the 
holes  of  screw  spikes  and  drive  spikes.  This  relative 
condition,  after  a  period  of  service,  would  be  influenced 
by  previous  crushing,  disintegration  and  decay  of  the 
ties.  There  is  an  implication,  however,  that  the  wood 
between  and  outside  of  the  screw  threads  is  damaged 
by  vertical  motion  of  the  spike,  so  that  when  the  spike 
is  once  loose  it  does  not  help  to  screw  it  down. 

This  same  condition  occurs  with  the  plain  spike,  after 
it  has  worked  loose  and  been  driven  down  again  and 
again.  The  report  seems  to  indicate,  however,  that  the 
damage  to  wood  and  loss  of  grip  is  quicker  with  the 
positive  hold  of  the  screw  spike  than  with  the  skin 
friction  of  the  drive  spike.  Whether  the  damage  i- 
done  by  shear  or  crushing,  whether  the  boring  tool  h. 
iiny  unfavorable  effect  upon  the  wood  around  the  spike 
hole  or  whether  the  size  of  hole  bored  for  the  screw 
spike  has  any  relation  to  the  damage  of  the  wood  and 
loss  of  grip  are  matters  not  discussed  in  the  report. 
Bored  holes  were  not  used  for  the  drive  spikes,  although 
this  treatment  has  been  recommended  as  a  means  of  im- 
proving the  grip  of  such  spikes. 

Turning  of  the  spikes  when  screwed  into  metal  ex- 
pansion sleeves  is  one  trouble  noted,  and  this  result 
in  raising  the  spike  head  clear  of  the  rail.  This 
due  evidently  to  the  relatively  light  friction  of  metal 
on  metal.  It  should  be  an  easy  matter,  however,  to 
devise  some  simple  means  of  locking  the  spike  against 
rotary  movement.  Nothing  is  said  regarding  the  form 
of  thread  as  a  factor,  or  the  possibility  of  using  a  wider 
thread  to  increase  the  area  of  horizontal  bearing  sur 
face  in  the  wood. 

Long  and  successful  use  of  the  screw  spike  on  Euro- 
pean railways  has  been  one  of  the  main  arguments  for 
adopting  the  same  fastening  in  this  country.     This  i^ 
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■supported  on  the  whole  by  the  experience  of  American 
railways.  On  the  other  hand,  it  must  be  admitted  that 
several  auxiliary  devices  to  secure  the  screw  spike,  as 
mentioned  in  the  Pennsylvania  report,  have  been  in- 
vented and  used  in  Europe,  and  ware  evidently  devised 
to  meet  existing  conditions.  Undoubtedly  the  heavy 
loads,  and  especially  the  heavy  wheel  loads  of  both  loco- 
motives and  cars,  in  American  railway  main-line  traffic 
produce  much  more  severe  conditions  of  service  than 
those  existing  on  most  European  railways.  But  as  some 
American  railways  have  found  the  screw  spike  satis- 
factory on  a  considerable  mileage  of  track  under  heavy 

'  traffic  these  conditions  cannot  entirely  account  for  the 
unsatisfactory  experience  on  the  Pennsylvania. 
Strong  endorsement  of  the  screw-spike  fastening  was 

;  given  about  two  years  ago  by  G.  J.  Ray,  chief  engineer 
of  the  Delaware,  Lackawanna  &  Western  R.R.     As  the 

1  result  of  five  years'  experience  with  some  2,272,000 
screw  spikes,  he  considered  that  they  had  proved  very 
satisfactory,  and  were  superior  to  the  drive  spike  both 

,  in  safety  and  as  a  means  of  reducing  injury  to  the  tie. 

I  He  intimated,  however,  that  a  bolt  fastening  might  be 
still  oetter  for  heavy-traffic  track,  and  this  type  of 
iastening  has  since  been  introduced.  On  this  road  the 
screw  spikes  bear  directly  on  the  rail.  The  Pennsyl- 
vania trials  included  this  method  and  also  the  use  of 
nn  intervening  clip,  but  which  method  is  the  better 
is  left  open  to  question. 

This  recent  unfavorable  report  is  the  latest  word  on 
the  subject  and  carries  weight  from  the  extent  of  the 
trial  and  the  personality  of  the  men  in  charge.  But 
it  is  not  the  last  word,  and  does  not  refute  the  favorable 
conclusions  of  Mr.  Ray  and  others,  based  on  extensive 
experience  under  service  conditions.     The  results  ob- 

,  tained  on  the  Pennsylvania  will  not  be  accepted  gen- 

;  crally  as  classifying  the  drive  spike  as  the  superior 
type  of  fastening.  Some  discussion  of  the  report  may 
be  expected,  and  will  ba  looked  for  with   interest. 


British  Labor  Platform  Significant 
to  Engineers 

THERE  is  food  for  thijught  and  a  spur  to  action 
for  the  American  engineer  in  the  proposed  radical 
reconstruction    program    of   the    British    Labor   party, 
which  the  New  Republic  characterizes  as  "probably  the 
most  mature  and  carefully  considered  program  ever  put 
.  forth  by  a  responsible  political  party." 

Boldly  recognizing  that  the  present  system  of  owner- 
i^hip  of  the  means  of  production  by  individuals  respon- 
>  bible  only  for  the  making  of  profits,  and  responsible  for 
;  even  that  only  to  themselves,  has  led  business  astray 
I  from   the    paths    of    efficient    production    to    those    of 
'  manipulation    and    speculative    profits,    the    document 
j  proposes  such  extreme   remedies  as  public   ownership, 
I  with  public  management  implied,  of  the  means  of  pro- 
:  duction,  and  the  control  of  all  surplus  wealth  by  society. 
These  things  are  being  seriously  considered  in  England, 
I  and  with  good  reason.     It  is  admitted  that  the  party 
I  which  proposes  them  will  at  the  least  hold  the  balance 
of  power  after  the  next  election.     Whether  any  such 
extreme  methods  must  be  seriously  considered  here  de- 
pends on  the  speed  with  which  we  can  swing  production 
from  the  speculative  basis  to  which  the  workers  rightly 


object  to  the  engineering  and  .scientific  ba.si.s  which  this 
document  .shows  to  be  the  British  Labor  party's  ulti- 
mate and  ju.stifiable  object;  and  on  quickly  .spreading 
the  realization  that  in  the  new  order  labor  must  have 
z.  more  responsible  part,  a  larger  and  more  intelligent 
-share  in  the  conduct  of  industry. 

This  document,  socialistic  in  some  of  the  methods  it 
proposes,  nevertheless  defines  many  objects  of  labor 
which  can  be  reached,  not  through  mi.staken  ultra- 
radical measures,  but  only  by  cooperation  with  the  other 
elements  of  society.  If  this  cooperation  is  not  forth- 
coming, there  is  no  denying  the  fact  that  labor  here,  as 
well  as  in  England,  has  the  power  and  the  will  to  force 
a  disastrous  succession  of  socialistic  extremes. 

On  the  engineer,  who  will  be  concerned  with  the 
scientific  planning  of  industrial  development  as  never 
before,  must  fall  the  larger  share  of  this  responsibility. 

Hog  Island 

UNKNOWN  two  months  ago,  today  Hog  Island 
occupies,  unfortunately,  the  center  of  the  war  stage. 
It  has  been  the  target  of  investigation  which  has  pro- 
duced an  impression  in  the  minds  of  the  people  that 
there  has  been  there  a  riot  of  extravagance. 

The  contractor,  who  acts  as  the  Government's  agent. 
IS  soundly  berated.  The  facts  that  he  was  under  the 
orders  of  the  Shipping  Board's  Emergency  Fleet  Cor- 
poration, that  the  plant  and  organization  which  he  put 
on  the  job  were  approved  by  this  corporation,  that  all 
expenditures  were  subjected  to  its  vise,  that  aside  from 
delays  caused  by  the  weather  those  of  chief  moment  were 
due  to  the  failure  of  the  fleet  corporation  to  deliver 
piles,  and  finally  that  despite  all  the  hullabaloo  the  pros- 
pective delivery  of  ships  on  contract  time  has  not  been 
interfered  with — all  these  seem  to  be  forgotten.  Fair 
mindedness  has  been  put  in  the  background.  Sensa- 
tionalism would  be  satisfied. 

The  chief  charge  is  extravagance — men  loafing  on  the 
job.  To  repeat  what  was  said  editorially  last  week, 
the  work  was  done  in  the  severest  winter  officially 
recorded  on  the  Atlantic  Coast,  while  pile  deliveries, 
for  which  the  Government,  not  the  contractor,  was 
responsible,  were  bad.  The  plant  had  been  assembled, 
the  gangs  recruited.  They  had  to  be  held.  It  was 
costly,  but  there  was  no  remedy.  And  the  Government 
knew  that  the  plant  and  men  wers  there,  had  in  fact  the 
right  to  order  them  off  if  it  wished. 

Moreover,  the  contractors  did  not  profit  through  drag- 
ging out  the  work.  The  principal  contract  provides 
no  fee  on  the  yard  construction;  the  subcontractors 
receive  fixed   fees,   not  a  percentage  on   cost. 

On  the  matter  of  efficiency  no  word  is  necessary  for 
inielligent  men.  Who  could,  even  in  the  most  favorable 
times,  put  an  organization  of  2", 000  men  together  in 
six  months  without  efficiency?  How  much  more  diffi- 
cult the  task  in  the  present  state  of  the  labor  market  \ 
Is  the  War  Department  above  criticism,  or  the  Shipping 
Board? 

As  a  matter  of  fact  wonderful  things  have  been  done 
on  Hog  Island.  In  the  face  of  extraordinary  difficulties. 
of  labor  and  material  shortage,  and  of  weather,  a  score 
of  ways  are  fast  nearrng  completion  Uhe  keel  is  being 
laid  on  one),  shops  and  power  plants  are  going  up 
rapidly,  extensive  water  and  sewage  systems  have  been 
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installed,  36  miles  of  railroad  track  have  been  laid — 
and  withal  there  is  a  snap  and  a  spirit  about  the  work 
that  gives  to  the  experienced  eye  assurance  that  the 
job  is  well  in  hand  and  will  be  driven  to  successful 
completion.  It  is  unfortunate  that  idle  talk  has  allowed 
any  other  impression  to  get  out  to  the  country.  Here 
is  a  yard  that  in  22  months  is  to  complete  991,000 
tons  of  shipping,  though  the  maximum  production  of  the 
whole  country  previously  has  been  only  400,000  in  a 
year.  What  was  being  done  should  have  been  told  the 
public  at  frequent  intervals.  If  anything  was  wrong 
it  should  have  been  exposed  and  corrected.  In  so  far  as 
can  be  done  without  giving  aid  and  comfort  to  the 
enemy,  the  work  should  receive  full  publicity.  The 
country  will  be  heartened  if  the  work  goes  well.  Tt 
should  have  the  information  to  bring  those  responsible 
to  time  if  failure  threatens. 

At  present  the  outlook  is  excellent.     Hog  Island  de- 
serves the  country's  confidence — not  its  condemnation. 


Preliminary  Work  on  Great  Federal 
Irrigation  Program  Needed  Now 

FOR  several  years  the  U.  S.  Reclam.ation  Service, 
which  has  been  engaged  since  1902  in  the  construc- 
tion of  irrigation  works  in  the  arid  states  of  the  West, 
has  been  slowing  up  its  operations.  The  policy  of  the 
Administration  has  been  to  complete  the  projects  al- 
ready undertaken  as  fast  as  funds  became  available 
from  the  sale  of  public  lands  and  from  other  sources, 
but  to  undertake  no  new  projects.  This  procedure  has 
bicn  justified  on  the  ground  that  a  considerable  part 
■  )f  the  land  which  has  been  reclaimed  in  these  Federal 
projects  is  not  yet  utilized  for  agriculture.  The  delay 
n  getting  these  lands  under  cultivation  is  one  reason 
v^hy  the  funds  available  for  reclamation  work  have  not 
been  restored  through  payments  by  settlers  on  the  re- 
claimed lands  as  rapidly  as  was  expected  when  the 
law  was  originally  enacted.  In  addition,  the  pressure 
exerted  from  one  source  or  another  upon  this  and  pre- 
vious Administrations  to  give  settlers  a  longer  time  in 
which  to  make  payments  has  further  operated  to  delay 
the  restoration  of  the  Reclamation  Fund. 

Under  these  conditions  it  has  been  urged  that  the 
Federal  Government  ought  not  to  invest  additional 
money  in  large  amounts  in  irrigation  works  until  the 
lands  already  reclaimed  were  taken  up  by  settlers  and 
until  it  became  evident  that  the  Federal  investment  in 
land  reclamation  would  eventually  prove  profitable. 

The  revolutionary  change  in  conditions  resulting 
from  the  war  has  recently  brought  about  a  reconsider- 
ation of  this  policy.  It  has  come  to  be  realized  that 
the  world  is  facing  a  food  scarcity  which  is  not  a  mere 
temporary  condition,  but  which,  as  far  as  can  now  be 
seen,  is  likely  to  persist  for  several  years  before  the 
normal  accumulated  store  of  food  supplies  can  be  re- 
stored. This  means,  of  course,  a  continuation  of  high 
prices  for  crops  of  all  sorts  and  an  urgent  demand  for 
farm  lands  for  settlement.  This  condition  is  certain 
to  be  accentuated  when  peace  is  declared  and  millions 
of  men  are  suddenly  released  from  army  service  and 
have  again  to  find  homes  and  occupations.  If  we  would 
forestall  serious  trouble  when  this  great  influx  comes  in 
the  labor  market,  we  should  begin  to  make  provision  now 


whereby  these  men  can  find  employment  in  productive 
industry  as  soon  as  they  are  mustered  out  of  Govern- 
ment service. 

It  is  with  a  vision  of  these  conditions  that  plans 
are  now  being  worked  out  at  Washington  for  the 
resumption  of  Federal  irrigation  work  on  a  large  scale. 
Opportunities  for  such  work  are  well  known  to  engi- 
neers. Take  for  a  single  example  the  great  Imperial 
Valley  in  southern  California  and  Arizona,  where  275,- 
000  acres  are  now  irrigated  with  water  taken  from  the 
Colorado  River.  Every  year  the  demands  on  the  low- 
water  flow  of  this  stream  have  increased;  and  last 
season  there  was  at  times  not  enough  water  to  supply 
all  the  irrigators.  The  lands  on  the  Mexican  side  of 
the  border  were  taken  care  of,  but  many  irrigators  in 
United  States  territory  suffered  heavy  losses,  because 
just  when  water  was  most  needed  for  their  crops  the 
level  in  the  canals  was  too  low  to  supply  them. 

Government  engineers  have  already  made  preliminarj' 
investigations  for  the  creation  of  enormous  storage 
reservoirs  on  the  headwaters  of  the  Colorado.  The  run- 
off resulting  from  the  melting  snows  on  the  mountains 
and  the  spring  rains,  which  ordinarily  produces  dis- 
astrous floods  in  the  lower  reaches  of  the  river,  can  be 
stored  in  these  reservoirs  to  increase  enormously  the 
area  in  the  Colorado  delta  which  can  be  made  fertile. 

This  is  but  one  example  of  many  that  might  be  cited 
illustrating  the  need  and  the  opportunity  for  a  great 
extension  of  Federal  irrigation  work.  Obviously,  the 
necessary  funds  can  not  be  provided  from  the  present 
limited  income  from  sales  of  public  lands,  but  must  be 
met  from  the  National  treasury. 

•Doubtless  with  the  present  compelling  need  for  funds 
for  the  prosecution  of  the  war,  no  large  sum  can  be 
spared  to  finance  any  works  of  internal  improvement. 
On  the  other  hand,  such  works  as  are  here  referred 
to  will  take  years  to  construct.  Before  any  large 
amount  of  money  can  be  expended  it  will  be  necessary 
to  devote  time  to  preparatory  work  in  surveying,  plan- 
ning and  deciding  upon  the  comparative  merits  of 
various  projects.  In  order  that  thorough  studies  of  this 
sort  may  be  made,  this  work  should  be  undertaken  with- 
out delay.  As  stated  at  the  outset,  moreover,  prepara- 
tion ought  to  be  made  now  for  the  inevitable  great 
influx  of  labor  when  peace  comes;  and  it  will  be  vastly 
better  to  employ  these  discharged  soldiers  on  well- 
planned  internal  improvements  than  to  attempt  make- 
shift work,  as  has  so  often  been  necessary  to  cope 
with    conditions   of   unemployment. 

It  should  not  be  overlooked  in  this  connection  that 
where  flood  waters  are  stored  for  irrigation  it  will 
be  possible  on  many  projects  to  develop  also  a  large 
iniount  of  water  power.  This  has  in  fact  already  been 
done  on  a  number  of  existing  reclamation  projects.  At 
the  Roosevelt  dam  on  the  Salt  River  in  Arizona  water 
power  is  being  generated  the  earnings  from  which  are 
bufiicient  to  pay  the  cost  of  the  whole  work,  so  that 
the  many  millions  of  dollars  of  increased  land  values 
resulting  from  the  reclamation  is  clear  profit.  Both 
Congress  and  executive  officials  are  thoroughly  in 
earnest  in  their  desire  to  have  water-power  develop- 
ment undertaken  on  a  large  scale.  The  opportunity  is 
open  here  to  begin  this  work  by  direct  Government 
action  in  connection  with  the  reclamation  of  arid  lands. 
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High-Line  Viaduct  and  Bridge  Improve  Rail 
Entrance  to  Kansas  City 

Sew  Route  Remedies  Delays  on  Approach  Tracks  on  West  Bank  of  Kansas  River,  Which  Crossed  Streets  and 
Yards  at  Grade— Viaduct  Has  Concrete  Slab  Deck— Bridges  Have  Special  Shallow  Floor 


By 


Former    Assistant    Office    Bnfflneer 

THE  Kansas  City  Terminal  Ry.  is  on  the  eve  of 
completing  the  last  feature  of  its  general  plan  to 
give  Kansas  City  adequate  passenger  facilities.  The 
High  Line  with  its  long  steel  viaduct  and  its  double- 
deck  bridge  over  the  Kansas  River  will  soon  be  open 
to  traffic. 

The  High  Line  is  about  3^  miles  long  and  consists 
if  8800  ft.  of  filled  approach,  7600  ft.  of  steel  viaduct 
supporting  a  concrete  deck,  and  a  740-ft.  truss  bridge 
with  creosoted-wood  deck,  across  the  Kansas  River.  The 
shape  of  the  whole  is  that  of  a  huge  curved  Y  with 
the  stem  pointing  toward  the  Union  Station  and  the 
two  arms,  designated  respectively  the  Missouri  Pacific 
connection  and  the  Union  Pacific  connection,  extending 
out  to  the  north  and  the  west. 

When  the  Kansas  City  Terminal  Railway  Co.  built 
its  new  $6,000,000  Union  Station  and  abandoned  the 
old  structure,  the  provision  contemplated  by  the  plans 
for  efficient  handling  of  traffic  had  been  carried  out 
for  all  lines  except  the  Rock  Island,  the  Union  Pacific, 
the  Missouri  Pacific  from  the  northwest,  and  the 
Chicago  Great  Western,  all  of  which  come  in  through 
Kansas  City,  Kan.  The  first  two,  coming  from  the 
west  over  the  Union  Pacific  tracks,  are  carried  in  over 
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a  track  which  is  in  constant  u.se  for  industrial  switch- 
ing from  three  big  packing  hou.ses  and  numerous  .smaller 
industries,  and  then  cross  the  river  on  a  single-track 
bridge  which  is  carrying  an  average  of  180  train  move- 
ments per  day;  they  traverse  a  busy  yard  and  cros.s 
at  grade  fifteen  other  tracks  and  four  important  streets 
in  Kansas  City,  Kan.  The  last  two  roads  come  in  from 
the  north  over  the  bridge  of  the  Chicago  Great  Western, 
located  near  the  mouth  of  the  Kansas  River.  This 
single-track  bridge  is  used  very  extensively  for  main- 
line freight  and  also  serves  switch  movements  from 
numerous  mills  and  factories  on  the  north  bank  of  the 
river;  the  trains  are  then  carried  through  the  Chicago 
Great  Western  yards  and  down  a  narrow  street  in  the 
wholesale  district,  where  four  streets  are  crossed  at 
grade,  then  on  the  main  freight  tracKs  of  the  Kansas 
City  Terminal,  which  pass  yards  of  four  other  roads 
before  arriving  at  the  Union  Station. 

In  order  to  separate  the  passenger  traffic  from  the 
freight  traffic  on  these  four  lines  and  to  carr>-  the 
passenger  trains  directly  into  the  Union  Station  with 
the  least  possible  delay,  an  overhead  structure  was 
planned.  Construction  upon  this  was  deferred  several 
years  pending  completion  of  franchise  negotiations  with 
Kansas  City,  Kan.  Orders  to  proceed  with  the  work 
were  issued  Apr.  1,  1916. 

The  bridge  department  of  the  terminal  company  wai« 
then  reorganized,  and  preliminarj-  plans  and  estimates 
which  had  been  made  by  th*^  old  organization  were 
l)rought  up  to  date.  The  general  contract  for  the 
entire  High  Line  was  let  on  Oct.  13,  1916.  By  the 
first  of  January.  1917.  details  for  the  river  crossing 
had  been  completed,  orders  for  17,000  tons  of  steel  had 
been  placed  at  the  mills,  the  work  of  detailing  had  been 
begun,  and  by  June  26.  1917.  all  the  detail  drawings 
were  in  the  shop. 

The  filled   approaches,   as   well   as   the  concrete  sub- 
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FIG.  3.     CONCRETE  STRUCTURES  OF  VIADUCT    APT'ROACHES 


structures  of  the  viaduct  and  bridge,  were  taken  in 
hand  as  soon  as  the  work  was  put  under  contract. 
Structures  of  special  interest  contained  in  them  are 
shown  by  views  and  drawings  in  Figs.  2  and  3. 

The  filled  approaches — one  at  the  stem  and  one  at 
each  arm  of  the  Y — are  of  two  kinds,  those  with 
.standard  walls  and  those  of  cellular  construction. 

The  cellular  structure,  shown  in  Fig.  3,  is  used  on 
the  east  approach  where  four  main-line  tracks  running 
from  the  station  were  changed  so  that  the  two  center 
tracks  rise  to  the  viaduct  level.  The  retaining  walls 
of  these  tracks  are  only  30  ft.  apart,  and  it  was  found 
to  be  more  economical  to  put  in  ties  between  them  to 
carry  the  horizontal  thrust  than  to  use  thick  walls  in- 
dependently capable  of  resisting  overturning.  This  tied 
cell  construction  was  used  for  heights  above  10  ft. ; 
under  that  height  two  standard  walls  were  used,  with- 
out connections. 

The  concrete  ties  are  placed  at  intervals  of  14  and 


16  ft.  They  were  designed  to  act  as  a  support  for  a 
construction  track  carrying  dirt  trains  for  the  fill  be- 
tween walls. 

The  standard  wall,  also,  shown  in  Fig.  3,  is  of  broken- 
back  type,  and  is  carried  on  a  base  whose  width  is  five- 
eighths  of  the  total  height  of  the  wall.  This  type  of 
wall  has  been  used  extensively  by  the  Kansas  City 
Terminal.  On  the  High  Line  it  was  used  on  the  west 
and  north  approaches,  wherever  the  fill  had  to  be  kept 
from  enroaching  on  streets  or  private  property. 

The  open  fills  in  the  north  and  west  approaches  were 
made  of  yellow  clay.  Their  slopes  were  planted  in 
alfalfa.  The  finished  roadbed  is  to  have  a  crown  width 
of  33  ft.,  with  side  slopes  Vi :  1,  but  the  fresh  fill  was 
made  42  ft.  wide  to  allow  ample  margin  for  shrinkage. 

Where  the  Union  Pacific  connection  crosses  Second 
St.  the  fill  is  interrupted  by  a  subway  of  unusual  type. 
Each  sidewalk  of  Second  St.  is  separated  from  the 
roadway  by  a  30-in.  wall  which,  with  the  42-in.  back- 
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V\(^.    4.      DECK    OF   VIADUCT    IS    A    HKINFORCED    SLAB 
CARRYING   BALLASTED  TRACK 

A^all,  the  48-in.  base  and  the  24-in.  top,  forms  a  mono- 
ithic  structure  which  is  called  a  box  abutment  (see 
/iew  in  Fig.  2)  ;  this  box  is  reinforced  against  dis- 
ortion  as  a  whole,  and  the  backwall  and  top  are  designed 
,'is  beams  to  carry  the  earth  pressure  and  train  loads 
f(Fig.  3).  Between  these  two  abutments  the  deck  is  in 
lalves  separated  by  a  longitudinal  joint,  so  that  they 
ivill  act  independently  when  one  or  the  other  is  loaded, 
pach  part  is  monolithic  and  is  made  up  of  four  T-beams. 
j  This  style  of  street  crossing  was  used  after  careful 
[lomparison  with  the  usual  type  (abutments  and  piers 
carrying  simple  spans  of  concrete  or  structural  steel). 
Which  showed  quite  a  saving  in  cost,  due  to  the  large 
)earing  area  of  the  box  abutments  compared  with  their 
./ardage. 

Two  of  the  three  abutments  (where  viaduct  joins 
jarth  fill)  are  of  the  ordinary  buttressed  form,  but  the 
■•bird,  on  the  Missouri  Pacific  connection,  consists  of 


an  open  pier  with  backwalls  cantilevered  out  on  each 
side  to  form  wings  which  keep  the  fill  away  from  the 
bridee  seat.  The  fill  flow.s  around  the  wings  and  through 
the  opening  in  the  pier  base  of  the  abutment  and  ex- 
tends so  far  that  its  outer  end  is  cut  off  by  a  low- 
retaining  wall  of  gravity  type,  to  keep  the  fill  on  ter- 
minal property. 

This  abutment  con.struction  was  developed  becau.se 
ample  space  was  available  at  the  sides  and  in  front  of 
the  structure,  a  condition  not  present  at  the  other  ends 
of  the  viaduct. 

The  substructure  of  the  viaduct  consists  in  general 
of  low  concrete  pedestals  for  the  columns.  In  some 
locations  the  pedestals  and  the  steel  bent  re.sting  on 
them  are  replaced  by  a  concrete  pier  high  enough  to 
carry  the  longitudinal  girders  of  the  viaduct.  This 
arrangement  was  adopted  wherever  longitudinal  tower 
bracing  of  the  viaduct  could  not  readily  be  provided  for. 
Piers  were  also  used  under  the  truss  spans  over  the 
Union  Pacific  R.R.  yards. 

In  the  subsoil  no  rock  was  encountered  except 
a  layer  of  boulders  about  70  ft.  below  ground  level. 
The  column  footings  and  piers  were  therefore  founded 
on  creosoted  piles  25  to  30  ft.  long,  figured  to  carr>' 
from  20  to  25  tons  each.  The  bearing  power  of  the 
piles  was  checked  up  by  the  driving  resistance  and  if 
necessary  the  number  was  increased  while  the  founda- 
tion was  being  put  in. 
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In  concreting  the  column  pedestals  the  anchor  bolts 
and  the  plates  at  their  lower  ends  were  set  in  the 
forms,  and  in  order  to  allow  for  adjustment  of  the 
column  bases  to  true  position  3-in.  galvanized-iron  pipe 
was  placed  around  each  anchor  bolt,  thus  coring  out 
a  pocket  around  the  bolt  to  permit  true  placing  of  the 
steelwork.  After  the  bases  were  set  the  pipes  were  filled 
with  grout. 

The  pedestals  were  all  finished  1  in.  high.  They 
were  bush-hammered  to  proper  elevation  and  surface 
at  the  time  of  setting  the  steel,  and  the  bases  were 
then  grouted  in  place. 

The  steel  viaduct  consists  generally  of  transverse 
bents  comprising  two  columns  and  a  cross-girder, 
carrying  four  lines  of  longitudinal  girders  supporting 
the  concrete  slab  deck  on  their  upper  flanges.  The 
railway  track  is  laid  on  ballast  on  the  slab. 

The  design  was  made  for  the  following  loads :  Train 
load,  Cooper's  E60  on  both  tracks,  with  impact  taken 


for  eccentric  loading  from  trains  on  only  one  of  the 
adjoining  spans,  bending  due  to  wind  pressure  on 
bents  having  no  sway  bracing,  and  deflection  of  cross- 
girders.  The  loads  were  determined  according  to  def- 
inite outlines  and  computation  formulas  which  had  been 
previously  worked  out  and  tabulated.  A  series  of  cross- 
sections  varying  by  intervals  of  about  4  sq.in.  in  area 
was  made  up,  and  all  columns  were  selected  from  this 
list. 

For  simplicity  in  making  connections  constant  hori- 
zontal dimensions  were  maintained:  Distance  out  to 
out  of  cover  plates,  25  in.,  and  width  back  to  back 
of  side  angles,  261  in. 

The  heaviest  column  weighs  ISl  tons  and  has  a 
sectional  area  of  186.5  sq.in. 

The  cross-girders  are  double  girders  made  up  gen- 
erally of  two  60-in.  webs  spaced  25J  in.  inside  to 
inside,  and  eight  6  x  6-in.  flange  ^ngles.  This  con- 
struction was  chosen  because  it  makes  a  stiffer  bent, 
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as  three-quarters  of  300  (300  4-  L)  ;  braking  load, 
20%  of  the  uniform  train  load  of  6000  lb.  per  lin.-  ft. 
on  one  track,  between  expansion  points;  wind  load, 
50  lb.  per  sq.ft.  on  the  unloaded  structure,  or  30  lb 
per  sq.ft.  plus  400  lb.  per  lin.ft.  on  the  loaded  struc- 
ture. The  centrifugal  load  on  the  transverse  bents 
figured  about  10%  of  the  wind  load  for  the  sharpest 
curve,  6°,  and  about  30%  for  the  other  curves.  As 
maximum  wind  and  centrifugal  effect  are  not  likely  to 
occur  at  the  same  time,  only  the  larger  force  (wind) 
was  considered  in  the  design,  the  centrifugal  load  thus 
being  ignored.    Temperature  stresses  also  were  ignored. 

As  soon  as  the  determining  points  of  the  structure 
had  been  established,  calculation  diagrams  were  made 
up  giving  the  center  lines  of  girders  and  bracing  and 
lengths  of  all  pieces,  and  locating  all  working  points. 
These  diagrams  after  being  carefully  checked  served 
as  basis  for  the  detailing. 

The  columns  of  the  viaduct  were  designed  of  H- 
shaped  cross-section  built  up  of  plates  and  angles: 
Eight  angles  5x4  in.  ordinarilj',  and  on  the  largest 
column  6x4  in.,  connected  by  a  web  and  two  cover 
plates.  They  are  carried  on  cast-iron  bases,  which 
distribute  the  load  so  as  to  reduce  the  bearing  on  the 
concrete  pedestals  to  600  lb.  per  sq.in.  Only  four  sizes 
of  bases  were  used. 

In  the  design  of  the  columns,   allowance  was  made 


provides  a  much  larger  and  better  seat  for  the  longi- 
tudinal girders,  and  gives  much  better  connections  to 
the  columns  than  the  use  of  single-web  plate  girders; 
the  latter,  moreover,  would  have  required  a  prohibitive 
web  thickness  in  many  instances. 

The  designing  in  this  part  of  the  work  could  not 
be  systematized  as  readily  as  in  the  other  parts,  on 
account  of  the  fact  that  the  standard  distance  of  20  ft, 
center  to  center  of  columns  had  to  be  varied  in  a  great 
many  cases  to  suit  the  tracks  and  streets  on  the  ground. 
However,  this  did  not  prevent  the  following  of  a  definite 
outline  in  the  design,  which  made  the  results  consistent 
and  simplified  the  work,  and  a  chart  was  made  up  for 
girders  falling  into  a  certain  standard  class.  In  general. 
the  cross-girders  are  field-riveted  to  large  gusset  plates 
which  are  shop-riveted  on  each  side  of  the  columns 
and  form  a  butt  splice  with  the  web  plates  of  the 
cross-girders. 

The  other  method  of  connection  that  could  have  been 
used  here  is  to  run  the  webs  of  the  cross-girders  out 
and  connect  them  directly  to  the  faces  of  the  columns. 
Layouts  of  the  two  schemes  showed  that  the  latter 
method  made  the  erection  much  more  difficult  and  gave 
little  room  for  riveting.  The  plan  used  also  permits 
the  columns  to  be  shop  riveted  at  the  top. 

Most  of  the  longitudinal  girders  rest  on  ll-in.  steel 
slabs   on   the  top   flanges   of  the  cross-girders,  but  in 
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FIG.    7.      HIGH-LINE   VIADUCT    DURING    ERECTION 

certain  cases,  where  the  cross-girder  is  raised  for 
clearance,  the  longitudinal  girders  rest  in  stirrups  with 
semicircular  cast-iron  bearings.  The  largest  cross- 
girder  is  46  ft.  long  and  weighs  41  tons. 

The  longitudinal  girders  are  in  pairs,  13  ft.  c.  to  c. 
of  pairs  (the  same  distance  as  the  track  spacing)  ; 
in  each  pairing  the  spacing  is  7  ft.  The  two  systems 
of  laterals  were  placed  low  enough  to  support  the 
forms  for  the  concrete  deck.  The  girders  are  made 
up  generally  of  78-in.  web  plates  with  6  x  6-in.  or  8  x  8- 
in.  flange  angles  and  14-in.  or  18-in.  cover  plates.  The 
constant  depth  was  used  in  order  to  make  the  details 
standard  throughout  the  job. 

In  designing  the  longitudinal  girders  a  chart  was  first 
made  up  giving  the  sections  for  different  girders,  and 
this  was  used  to  make  up  a  table  of  component  parts 
of  girders  for  given  spans.  With  this  table  the  de- 
tailer  could  pick  out  his  sections  and  lengths  of  cover 
plates  as  soon  as  the  girder  was  assigned  to  him.  Sheets 
of  standard  details  were  made  and  these  were  followed 
in   detailing   all   the    steelwork   whenever  possible. 

Where  tracks  pass  under  the  viaduct  the  steelwork 
is  to  be  protected  by  3  in.  of  gunite  shot  on  over  a 
reinforcement  of  A-in.  bars  and  mesh.  Elsewhere  the 
metal  is  sheltered  from  the  weather  by  the  waterproofed 
deck  of  the  viaduct. 

The  deck  consists  of  a  lOA-in.  concrete  slab  rein- 
forced with  l-in.  bars  6  in.  on  centers.  It  was  poured 
in  place,  the  forms  being  made  in  sections  which  were 
.stripped  and  sent  forward  to  be  used  again.  Transverse 
expansion  joints  were  made  about  100  ft.  apart.  A 
longitudinal  joint  was  formed  along  the  center  of  the 
structure  to  take  care  of  unequal  loading  on  the  two 
tracks.  The  sides  of  the  deck  are  cantilevered  out  to 
form  sidewalks  for  the  trainmen  and  it  is  proposed 
to  guard  these  by  a  two-pipe  handrail.  One  pipe  of 
the  handrail  will  be  utilized  as  a  conduit  for  the  air 


which  operates  electropneumatic  signals  and  switches. 

The  top  flanges  of  the  longitudinal  girders  are  pro- 
tected by  a  coat  of  pure  coal-tar  paint  and  a  covering 
of  sheet  lead  weighing  2  lb.  per  sq.ft.  (this  weight 
being  necessary  to  allow  the  sheet  to  be  hammered  down 
over  the  rivet  heads  without  rupture),  which  acts  a.= 
a  protection  to  the  .steel  against  rusting  from  conden- 
sation that  occurs  in  .spite  of  the  waterproofing  of  the 
upper  surface  of  the  deck.  The  waterproofing  is  of 
the  membrane  type  and  is  made  up  of  a  primer,  one 
coat  of  hot  asphalt,  two  layers  or  14-oz.  asphalt - 
saturated  felt,  one  coat  of  asphalt,  one  layer  of  cotton 
drill,  one  coat  of  asphalt,  two  layers  of  felt,  and  one 
coat  of  asphalt,  later  covered  with  1  in.  of  mastic.  The 
surface  is  pitched  to  drain  into  2-in.  holes  provided  in 
the  deck. 

Refuge  bays  8x9'.  ft.  are  provided  abjut  400  ft.  apart 
on  alternate  sides  of  the  viaduct ;  these  bays  are  large 
enough  to  accommodate  a  handcar  and  crew.  Brackets 
are  also  provided  at  several  points  for  signal  masts, 
which   are   located    entirely   outside   the   viaduct. 

The  question  of  open  deck  versus  ballasted  deck  was 
considered,  with  careful  investigation  of  different  de- 
signs. Estimates  showed  that  the  interest  at  5''^  on 
the  difference  in  first  cost  between  the  open  deck  and 
the  ballasted  deck  is  about  one-fourth  of  the  difference 
between  the  yearly  maintenance  on  these  two  tjijes. 
There  are  other  advantages  in  the  ballasted  deck  which 
made  it  the  more  desirable,  such  as  the  smoother  run- 
ning of  passenger  trains  and  the  elimination  of  a  large 
part  of  the  noise  of  rapidly  moving  trains. 

Where  the  Missouri  Pacific  connection  is  carried  over 
the  yards  of  the  Union  Pacific  there  occur  three  truss 
spans  117  to  147  ft.  long,  for  one  of  which  an  extra 
shallow  floor  of  special  type  had  to  be  designed.  The 
trusses  are  35  ft.  deep  and  are  spaced  30  ft.  9  in.  apart. 
The  first  two  spans  have  an  ordinary-  floorbeam-and- 
stringer  floor  supporting  the  creosoted-wood  deck.  The 
third,  however,  crossing  the  main-line  freight  tracks 
and  being  on  a  descending  grade,  had  only  3  ft  11  in. 
depth  available  from  under  clearance  to  top  of  rail, 
and  special  design  had  to  be  resorted  to  in  order  to 
accommodate  a  floor  in  this  depth. 

The  trusses  are  raised  and  the  floor  system  is  carried 
by  running  girders  4  ft.  6j  in.  deep,  which  hang  di- 
rectly below  the  trusses  on  diaphragms  at  the  panel 
points.  The  floor  is  made  up  of  24-in.  cross-girders 
spaced  5  ft.  5  in.  which  support  four  15-in.  I-beams 
under  each  track,  carrying  the  creosoted  deck  for  the 
ballast  and  track. 

The  Kansas  River  crossing  is  a  5300-ton  double-deck 
bridge  wiLh  two  tracks  on  each  deck,  or  four  track? 
'n  all.  It  comprises  two  300-ft.  Pratt  trusses  with 
subdivided  panels  and  one  132-ft.  span  of  similar  type. 
One  of  the  special  features  of  the  bridge  is  an  ex- 
tremely shallow  floor  system  in  the  lower  deck,  differing 
quite  markedly  from  that  described  above.  Even  more 
noteworthy  is  the  erection  procedure,  the  bridge  being 
erected  around  the  existing  bridge.  Various  elements 
of  the  design  were  dictated  by  this  method.  A  subse- 
quent article  will  deal  more  fully  with  this  bridge. 

One  very  interesting  part  of  the  job  was  the  organiza- 
tion of  the  bridge  department,  which  was  carefully 
thought  out  about  a  year  before  the  contract  was  let. 
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The  chief  inspector,  the  chief  of  field  parties,  and  the 
chief  draftsman  were  given  ample  time  to  plan  the 
details  of  their  work.  After  the  contract  was  let  it  was 
found  necessary  to  have  all  the  steel  ordered  by  Jan.  1, 
1917,  and  to  follow  up  with  a  detailing  schedule  of 
about  2000  tons  per  month.  This  schedule  was  carried 
out  by  careful,'  systematic  work  in  the  office  and  draft- 
ing room.  As  the  girders  were  almost  all  of  the  same 
depth,  the  designing  was  done  by  a  chart.  The  design- 
ing of  the  symmetrically  loaded  cross-girders  was  also 
done  by  means  of  a  chart.  The  columns,  being  gen- 
erally of  constant  dimensions,  were  designed  by  means 
of  a  table.  The  calculation  diagrams  previously  men- 
tioned and  tables  of  elevations  of  column  bases  and 
tops  gave  the  detailers  an  accurate  basis  for  their 
work.  Representatives  of  the  bridge  company  were 
sent  down  to  look  over  the  drawings  as  they  came  from 
the  squads,  and  then  prints  were  sent  to  the  shop,  thus 


avoiding   any    delay    due   to   drawings    not   conforming 
to  shop  practice. 

The  High  Line  Viaduct  was  designed  and  detailed  and 
the  construction  supervised  by  the  Bridge  Department 
of  the  Kansas  City  Terminal  Railway  Co.,  J.  V.  Hanna, 
chief  engineer;  G.  E.  Tebbetts,  bridge  engineer,  and 
A.  R.  Eitzen,  office  engineer.  The  general  contractor 
For  the  entire  job  was  the  Arkansas  Bridge  Co.,  of 
Kansas  City,  Mo.,  W.  D.  Pratt,  president.  The  sub- 
contractors were:  For  the  pile  driving,  the  McMurray 
Contracting  Co.,  of  Kansas  City,  Mo. ;  for  the  concrete 
work,  including  the  deck,  D.  Munro,  of  Kansas  City, 
Mo.;  for  the  fabrication  of  the  steel,  the  American 
Bridge  Co.,  Chicago;  for  the  erection  of  the  steel,  the  L 
Kelly- Atkinson  Construction  Co.,  of  Chicago;  for  the  " 
wood  deck  on  the  truss  spans,  the  Kettle  River  Con- 
struction Co.,  of  Minneapolis ;  and  for  the  waterproofing  iw 
of  the  deck,  A.  J.  Shirk  Roofing  Co.,  Kansas  City,  Mo.        ■ 


Commission-Manager  Form  of  City  Government 
Does  Not  Eliminate  Politics 

Experience  of  Engineer-Manager  at  Cadillac,  Mich.,  Indicates  That  While  Plan  May  Cut  Out  Party  Politics  It  Will 
Not  Prevent  General  Apathy  and  Petty  Political  Methods— Commission  Candidates  Should  Declare  Policies 

By  T.  V.  Stephens 

Late  City  Manager,   Cadillac,   Michigan 


FOUR  years  of  commission-manager  government  at 
Cadillac  have  thrown  some  light  on  the  question. 
Does  this  plan  eliminate  politics?  Cadillac  answers  no. 
Furthermore,  its  experience  shows  that  the  elimina- 
tion of  partisan  politics  and  the  substitution  of  busi- 
nesslike government  may  be  followed  by  general  apathy 
on  the  part  of  the  electorate  with  a  consequent  deterior- 
ation on  the  part  of  the  commission. 

Cadillac  adopted  the  commission-manager  form  of 
government  in  1913  with  a  vote  of  621  for  and  518 
against,  a  majority  of  only  103  votes.  The  legislative 
body  consists  of  four  commissioners  nominated  by 
wards  but  elected  at  large,  and  a  mayor  who  is  nomi- 
nated and  elected  at  large.  Two  commissioners  are 
elected  every  two  years  for  a  period  of  four  years  and 
at  the  same  time  a  mayor  is  elected  for  a  period  of  two 
years.  The  commission  appoints  the  city  manager,  who 
need  not  be  a  resident  of  the  city  at  the  time  of  ap- 
pointment. 

In  March,  1914,  0.  E.  Carr,  then  connected  with  the 
engineering  department  of  Cincinnati,  was  appointed 
as  the  first  city  manager  of  Cadillac.  He  served  suc- 
cessfully and  efficiently  for  two  years  under  a  commis- 
sion which,  as  a  body,  desired  the  government  to  be 
placed  on  an  efficient  and  moral  basis.  The  writer  came 
to  Cadillac  from  Cincinnati,  Ohio,  and  served  under  Mr. 
Carr  as  city  engineer  and  deputy  general  manager.  The 
opposition,  which  is  and  has  been  very  much  in  the 
minority,  established  several  petty  complaints  and  even 
indulged  in  political  prevaricating  concoctions.  After 
an  atmosphere  of  uncertainty  existing  for  about  six 
months,  a  petition  for  the  recall  of  all  of  the  commis- 
sioners was  filled,  several  hundred  names  being  at- 
tached thereto.     The  recall  was  lost  by  a  vote  of  1062 


against  to  463  for,  a  majority  of  599  in  favor  of  the 
continuation  in  office  of  all  officials.  The  number  of 
votes  cast  for  the  recall  scarcely  equalled  the  number 
of  legal  voters  who  signed  the  petition.  The  vote  was 
clear  evidence  that  the  form  of  government  and  its 
management  were  favored  by  the  great  majority.  In 
December,  1915,  Mr.  Carr  resigned  to  accept  the  man- 
agership of  Niagara  Falls,  New  York. 

New  Commissioners  Pledged  to  "Home  Man"  Idea 

On  Jan.  1,  1916,  a  new  mayor  and  one  new  commis- 
sioner succeeded  the  two  outgoing  members  whose 
terms  of  office  had  expired  by  virtue  of  the  schedule 
incorporated  in  the  city  charter.  The  first  real  author- 
itative opposition  now  hampered  the  government  from 
the  inside,  and  the  first  "dose  of  poison"  was  at  this 
time  administered  to  the  form  of  government  and  to  the 
high  purposes  for  which  it  was  adopted  and  previously 
conducted.  The  new  officers  were  elected  on  promises, 
known  only  to  a  few  of  their  supporters,  to  elect  a 
"home  man"  for  city  manager  and  to  see  that  the  chief 
of  police,  who  was  a  Sunday  school  superintendent  and 
an  untiring  and  efficient  worker  for  the  moral  uplift  of 
the  community,  was  at  once  removed.  For  this  pur- 
pose the  controllers  of  election  depended  upon  the  vote 
of  one  of  the  three  previously  elected  commissioners. 
His  vote,  however,  was  not  forthcoming.  He  stood 
firmly  with  the  old  commissioners  and  for  what  they 
represented  and  the  labor  of  the  opposition  at  election 
time  was  lost.  The  chief  of  police  was  retained  in  his 
office  for  more  than  a  year,  at  the  end  of  which  time  he 
resigned  to  enter  another  field  of  business.  The  writer, 
who  was  still  considered  an  "outsider"  after  serving  two 
years  as  city  engineer,  was  appointed  city  manager  by  a 
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four  to  one  vote.  The  manager  succeeded  in  dropping 
into  the  "political  cup"  of  the  mayor  the  necessary 
amount  of  "antidote"  to  neutralize  the  aforementioned 
"poison."  This,  together  with  the  strong  influence  of 
public  opinion,  brought  about  his  undivided  support  and 
everything  went  smoothly  and  satisfactorily  for  the  fol- 
lowing two  years.  The  case  against  the  other  com- 
missioner had  long  been  given  up  as  hopeless.  The  re- 
appointment of  the  writer  as  manager  by  the  same  com- 
mission in  January,- 1917,  with  a  60%  increase  in  salary, 
was  accomplished  by  the  same  four  to  one  vote. 

Interest  in  Municipal  Government  Declined 

With  the  elimination  of  partisan  politics  following  the 
adoption  of  the  charter,  the  election  issues  in  1913  and 
1915  became  pronouncedly   "wet"   and   "dry,"   and  the 

'■  "drys"  were  overwhelmingly  successful.  Since  the  vote 
of  November,  1916,  which  placed  Michigan  under  state- 
wide prohibition  after  May  1,  1918,  little  has  been 
said  relative  to  government  and  elections.  The  gov- 
ernment ran  very  smoothly  and  satisfactorily — in  fact 
too  much  so,  as  is  now  realized  after  the  last  election. 
The  resultant  issues  of  immorality  and  inefficiency  vs. 
morality  and  efficiency  were  apparently  lost  sight  of 
for  the  time  being  to  the  progressive  element  of  the 
city.  The  "gumshoe"  methods  of  the  opposition  pre- 
vious to  the  election  worked  hand  in  hand  with  the 
"peace  and  quiet"  of  municipal  affairs.     The  last  elec- 

'  tion  took  place  on  Nov.  6,  1917.  About  one-fourth  of 
the  voters  cast  ballots,  and  the  fruitful  results  of  the 
opposition  were  realized  only  after  the  unprogressive 
members  were  well  established  in  office.  Secret  meet- 
ings were  called  by  the  mayor  where  the  slate  was  ar- 
ranged, which  action  is  significant  of  the  poor  represen- 
tation of  the  people  in  general  and  entirely  foreign  to 
honest  government. 

One  Commissioner  Opposed  to  Manager  Plan 

The  mayor,  who  held  the  same  office  during  the  first 
two  years  of  commission-manager  government  and  who 
stood  at  that  time  for  sound  principles,  the  basis  on 
which  the  charter  was  adopted,  was  reelected  with  no 
opponent  on  the  ticket.  Never  doubting  his  continued 
sincerity  of  purpose  to  carry  out  the  full  intent  of  the 
charter,  his  supporters  took  everything  for  granted  and 
were  disgustingly  astonished  when  it  was  learned  that 
the  principles  of  good  representative  government  were 
being  abused.  The  voters,  further,  through  their  ap- 
parent lack  of  interest  in  city  affairs  allowed  other 
typical  "absurdities"  to  gain  control  of  the  legislative 
power  of  a  previously  up-to-date  and  progressive  little 
city. 

One  member  of  the  present  commission  is  and  always 
has  been  flatly  opposed  to  the  commission-manager  form 
i  of  government,  yet  this  fact  was  not  generally  known 
'  to  the  electors  previous  to  his  election.  He  now  repre- 
sents one-fifth  of  the  legislative  power  of  the  city.  An- 
other member  is  of  the  type  which  declares  that  meth- 
ods used  in  the  woods  thirty  years  ago  are  applicable 
today  and  are  good  enough  for  the  modern  city.  A 
fourth  member  asserts  that  the  reason  he  voted  as  he 
did  was  that  "the  Christian  Workers'  League  worked 
against  him  when  he  was  running  for  an  office  on  the 
wet'  ticket  ana  that  he  was  going  to  get  even  with  them 


now."  Can  you  picture  yourself  associated  with  such 
"representatives  of  the  people"?  The  fifth  one,  a  mem- 
ber of  the  old  commission,  .stands  alone  on  all  action.s 
taken  and  undoubtedly  will  resign  in  favor  of  one  whose 
principles  paraHel  those  of  the  majority. 

Listless  Attitude  of  Majority 
The  government  is  now  working  under  the  most  de- 
plorable political  conditions  ever  existing  in  the  city. 
The  people  are  "up  in  arms"  and  were  it  not  for  the 
charter  provisions  stipulating  that  the  commissioners 
hold  office  for  a  period  of  six  months  before  a  recall 
petition  can  be  filed  there  would  be  an  efficient  and  pro- 
gressive government  reestablished  within  a  period  of 
thirty  days. 

This  condition  of  affairs  is  not  a  fault  of  the  form  of 
government  or  the  manner  in  which  it  has  been  con- 
ducted in  the  past.  Neither  is  it  the  desire  of  the  ma- 
jority of  the  people  of  the  city,  but  due  merely  to  the 
listless  attitude  taken  by  the  progressive  element  of  the 
city.  Tnings  have  run  too  smoothly  and  satisfactorily  to 
maintain  the  fighting  spirit  necessary  to  hold  the  offen- 
sive position  in  good  government.  The  city  manager 
under  such  a  legislative  body  becomes  merely  the  tool 
of  corrupt,  inefficient  and  immoral  politics  and  ample 
justification  is  evident  for  the  search  of  another  field 
of  employment  by  any  manager  or  other  employee  who 
desires  his  efforts  to  harmonize  with  progressiveness. 

Candidates  Should  Declare  Policies 
The  commission-manager  form  of  government  has 
been  generally  accepted  as  a  means  of  eliminating  poli- 
tics. "Party  politics"  is  eliminated,  but  not  always 
"politics."  Without  the  party  committees  there  seems 
to  be  no  one  whose  duty  it  is  to  place  before  the  voters 
not  only  the  names  of  men  but  what  principles  these  men 
represent.  The  local  charter  as  well  as  many  others 
provides  for  the  nominating  of  the  mayor  and  commis- 
sioners by  petitions  only.  The  method  seems  satis- 
factory when  particular  issues  are  at  stake.  When  all  is 
well  organized  and  when  there  appears  to  be  no  issue, 
the  opponents  to  good  government,  whose  purpose  is 
unknown  publicly,  circulate  their  petitions  with  no  op- 
position. The  people  elect  the  candidates  as  mere  men 
and  not  for  what  they  represent,  and'  deplorable  results 
follow.  Provision  should  be  made  whereby  the  public 
in  general  knows  before  election  how  each  candidate 
stands  relative  to  the  important  matters  to  he  dealt  with 
during  his  term  of  office  and  especially  whether  or  not 
the  candidate  will  uphold  the  honest  and  efficient  gov- 
ernment that  the  public  desires  and  deserves. 

Other  communities  should  join  with  Cadillac  in  or- 
ganizing with  a  determination  to  defeat  the  repetition 
of  such  a  catastrophe  here  or  elsewhere  Keep  clean- 
cut  business  men  on  the  commission  and  the  form  of 
government  will  prove  a  success  anywhere. 


Fireproof  Column  Tests  Are  Co-operative 

Several  organizations  are  cooperating  in  the  conduct 
of  the  fire-and-load  tests  of  building  columns  now  under 
way  at  the  Underwriters  Laboratories,  Chicago,  as  re- 
ported in  the  Jan.  31  issue,  p.  207.  The  Associated 
Factory  Mutual  Fire  Insurance  Companies,  the  Na- 
tional Board  of  Fire  Underwriters,  and  the  United  States 
Bureau  of  Standards  are  joined  in  the  work. 
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(PANORA^SJA)    KASILY   THE  LARGEST  CONCRETE  PIPE  JOB    ON    RECORD — HALF    A    MILE    OF    PIPE    IN    2-FOOT 
LENGTHS  IS  TURNED  OUT  DAILY— CASTING    YARD    COVERS    FIVE   ACRES 

Cast  Half  a  Mile  of  Concrete  Pipe  Per  Day 

Materials  Handled  in  Central  Plant,  Concrete  Delivered  to  Yard  by  Motor  Truck  on  Rails  and  Carried  to 

Forms  in  Buggies  in  Largest  Pipe  Job  on  Record 


AN  ENORMOUS  quantity  of  concrete  pipe  is  being 
cast  at  Fresno,  Calif.,  by  methods  involving  machine 
handling  of  materials  and  motor  truck  distribution 
which  are  stated  to  have  proved  most  efficient.  The 
work  is  in  connection  with  a  15,000-acre  tract  of  land 
which  is  being  brought  under  cultivation  by  the  Boston 
Land  Co.  on  rush  schedule.  Although  the  district 
is  considered  excellent  grain  land,  the  annual  rainfall 
is  only  six  or  seven  inches,  so  that  irrigation  is  neces- 
sary. When  the  project  was  launched  it  was  determined 
to  get  water  to  the  land  as  quickly  as  possible,  and 
a  contract  was  made  with  Bent  Brothers,  of  Los  Angeles, 
for  the  construction  and  placing  of  125  miles  of  14- 
and  18-in.  pipe,  under  terms  of  which  the  pipe  is  being 
cast  and  placed  at  the  rate  of  about  2000  ft.  per  day. 

The  fact  that  the  tract  is  almost  perfectly  level  makes 
it  possible  to  lay  out  a  very  comprehensive  irrigation 
system  on  a  simple  scale.  The  source  of  water  is  wells, 
1200  to  2500  ft.  deep,  in  which  the  water  rises  to 
within  about  90  ft.  of  the  surface.  From  each  well 
is  pumped  the  supply  for  a  300-acre  unit  of  the  cul- 
tivated area,  which  is  served  through  concrete  pipe 
mains  18  in.  in  diameter,  from  which  branch  laterals 
14  in.  in  diameter.  At  intervals  along  the  main  are 
placed  36-in.  concrete  standpipes  containing  gates, 
baffles,  overflows  and  rotating  recording  weirs  which 
measure  the  water  being  delivered  into  the  connecting 
laterals.  Along  the  laterals,  at  the  high  corner  of  each 
20  acres,  are  placed  14-in.  risers  capped  with  valves 
for  the  delivery  of  water  on  the  ground. 

As  laid  out,  the  casting  yard  covers  about  5  acres 
and  is  operated  by  a  crew  of  about  100  men.  Materials 
brought  in  by  rail  are  dumped  from  hopper  bottom  cars 
into  compartments  under  the  track,  whence  dragline 
scoops  convey  them  to  bunkers  over  the  mixers.  This 
dragline  arrangement  is  so  devised  that  one  operator 
controls  sand  and  gravel  scoops,  which  operate  inde- 
pendently and  which  pick  up  a  load  of  either  material 
desired  without  requiring  an  attendant  at  the  loading 
point. 

Concrete  is  mixed  in  two  Kellar-Thomason  mixers  of 
the  trough  and  paddle  type,  making  a  thorough  dry 
mix  before  adding  water.    From  the  mixers  the  concrete 


^goes  by  chute  to  a  four-compartment  steel  hopper  on  a 
(Ford  automobile,  each  compartment  having  a  capacity 
of  5  cu.ft.  This  car  is  provided  with  double  flanged 
steel  wheels  and  runs  on  steel  rails  from  the  mixer 
directly  across  the  center  of  the  casting  yard. 

The  forms  are  set  up  in  rows  about  300  ft.  long  on 
each  side  of  the  center  line  of  the  yard  in  bays.  These 
bays  are  arranged  so  that  when  about  2000  sections 
of  pipe  have  been  cast  there  will  be  a  roadway  between 
adjacent  bays.  Two  5-cu.ft.  concrete  buggies  and  a 
wheeler  are  supplied  to  each  two-man  casting  crew  and 
these  buggies  are  used  to  bring  concrete  from  the  Ford 
supply  car  to  the  forms. 

The  mix  is  handled  as  wet  as  it  is  possible  to  use 
it  and  still  have  the  pipe  sections  stand  without  dis- 
tortion when  the  forms  are  removed  immediately  after 
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casting,  which  is  not  very  wet.    Each  mixer  batch  con- 
tains 3  cu.ft.  of  cement,  7^  cu.ft.  of  sand  and  4i  cu.ft. 
of  rock,  which  is  in  the  ratio  of  about  1:  2|  :lh.     The 
amount  of  water  per  batch  is  determined  by  observa- 
tion, and  is  approximately  6%  by  weight.     In  deciding 
upon  the  mixture,  primary  importance  was  placed  upon 
'securing  the  maximum  density  of  the  mix  rather  than 
the  maximum  strength.     The  primary  requirement  will 
be  for  impervious  pipe  rather  than  for  strength, 
i     With  this  method  of  casting  in  operation,  two  sets 
*of  forms  are  all  that  each  three-man   crew   requires. 
The  forms  are  2  ft.  long.     The  usual  removable  hopper 


top  is  used  for  the  forms  and  one  man  .shovels  while 
the  .second  tamps  the  concrete  into  place  with  a  heavy, 
narrow  iron  tamper,  shaped  to  the  shell  of  the  pipe. 
When  the  forms  are  full  the  usual  heavy  cast-iron  ring 
handled  by  botii  operators  is  used  to  form  the  bevel 
edge  on  the  top  of  the  section. 

After  the  forms  have  been  removed,  the  sections  are 
kept  saturated  continuously  for  seven  days.  That  is, 
during  daylight  hours  men  are  continually  sprinkling 
the  sections.  After  the  seventh  day  they  are  given  a 
heavy  interior  coat  of  neat  cement  wash  applied  with 
brushes  immediately  after  wetting  the  pipe  thoroughly. 
Sections  are  not  handled  for  two  or  three  hours  after 
the  application  of  this  finishing  coat. 

Crews  of  four  men  each  place  the  pipe  in  ditches 
excavated  by  trench  machines.  After  placing,  the  pipe 
is  immediately  covered  to  prevent  the  joint  mortar 
from  drying  out  in  the  sun.  The  average  depth  of 
fill  over  the  top  of  the  pipe  is  about  2  ft.  The  back- 
fill is  placed  with  teams  and  road  graders.  It  is  the 
plan  to  employ  a  suflicient  number  of  men  on  each  part 
of  the  work  so  that  the  pipe  will  be  laid  as  fast  as 
it  is  cured  and  ready  for  use.  A  single  9-hour  shift 
is  employed. 

At  first  a  battery  of  motor  trucks  was  tried  out  for 
delivering  pipe  sections  from  casting  yard  to  trench, 
but  this  was  abandoned  as  uneconomical.  If  loaded 
to  .><uch  a  capacity  that  the  use  of  motor  trucks  was 
economical  there  was  difficulty  in  getting  them  over  the 
poor  roadways  without  delay.  The  result  was  that 
in  order  to  avoid  getting  stuck,  partial  loads  would  be 
taken.  On  this  basis  it  was  more  economical  to  use 
horses,  as  compared  with  large  trucks.  At  present  the 
work  is  being  carried  on  with  four-horse  teams,  each  of 
which  handles  about  30  sections  of  pipe  per  load. 

The  work  was  started  approximately  a  year  ago  and 
since  it  has  been  well  under  way  the  progress  has  been 
about  200  feet  per  day.  It  is  estimated  that  approxi- 
mately another  year  will  be  reouired  to  complete  the 
contract. 
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Porous  Rock  Makes  Good  Concrete 
of  Lig:ht  Weight 

In   Early  Tests  Lava  Rock  Proves  To  Be  Acceptable 

Aggregate,  Which  May  Be  of  Value  ior 

Concrete  Ships 

FROM  noticing  a  piece  of  pumice  stone  afloat,  C. 
E.  Barglebaugh,  of  Lan<j:  &  Witchell,  architects  and 
engineers.  El  Paso,  Tex.,  concluded  that  concrete  made 
of  light  v^^eight  lava  rock,  if  possessing  the  necessary 
strength,  might  assist  in  the  solution  of  the  problem  of 
the  concrete  ship.  One  of  the  principal  objections  urged 
against  this  use  of  concrete  has  been  the  fact  that  ships 
built  of  it  weigh  from  10  to  20":^  more  than  steel  ships 
of  the  same  capacity.  If,  then,  concrete  can  be  made 
light  in  weight  and  still  of  a  fair  compressive  strength  a 
step  forward  toward  its  adaptation  to  shipbuilding  has 
been  made. 

Acting  on  these  ideas  Mr.  Barglebaugh  had  made  at 
the  University  of  Texas  a  series  of  tests  on  concrete 
cylinders  using  as  coarse  aggregate  a  lava  rock  which 
made  a  concrete  averaging  about  80%  of  the  weight  of 
limestone  concrete.  As  the  accompanying  tabulations 
show,  the  corresponding  compressive  strength  ratio  at 
the  end  of  one  month  was  between  90%  and  100%. 
Ninety-day  tests  will  be  published  when  available,  but 
the  matter  is  so  live  that  it  is  thought  worth  while  to 
give  the  early  results. 

The  porous  aggregate  used  was  a  lava  rock  from 
New  Mexico  near  El  Paso,  Tex.  It  is  of  a  kind  found 
in  large  quantities  all  over  the  western  portion  of  the 
United  States  from  the  eastern  foothills  of  the  Rockies 
to  the  Pacific  coast.  Different  specimens  were  tested 
for  crushing  strength  and  gave  values  for  the  softest 
of  approximately  3000  lb.  per  sq.in.,  while  the  hardest 
tested  above  5000  lb.  per  sq.in.  Its  mechanical  analysis 
was  as  follows : 

Per  f^pnt. 

On  a  2-in.  rinK   .  .  .' 0  0 

On  a  I  i-in.  ring 13  4 

On  a  ij-iii.  I'itiK    35.  7 

On  a     1-in.  rinjj     59. 2 

On  a     J-in.  linK   74.  3 

On  u     '-in.  linn 84.8 

On  a     1-iii.  liiiK    94  6 

PnssiiiK  l-iii    riiiK 5.3 

Sand  and  cement  were  thoroughly  mixed  dry  by  hand 
and  stone  and  water  added  during  subsequent  hand  mix- 
ing. Specimens  were  kept  under  moist  sand  for  six 
days,  after  which  they  were  kept  in  the  dry  air  of  the 

CO.MI'HIOSSIVK  TKSTS  ON    1;1. 4:3.6  CONrHKTI': 

6  X  12-iii.  C'ylinili''''*-     ■'^K<'  28  Days 

No.  of     WKt.pcrCn.  Total  Loud,  Unit  Load 

AKK''<'Hi>tc                 Spccinioiis     i'"'t.  iiiIJ).  lib.                        Lb. 

Porous  rock      3                  117  73,233                   2,585 

l.inic-Mtonc          .                                  2                  144  .75,500                   2,670 

COMPKMSSIVK   TKSTS   ON    1:2.4:5   CONCRRTK 

6x  12-iii.  Cylinders.     A^e  28  Days 

No.  of      VVnt    iM  r  Cu        TMtal  Loiiil,      t'liit    l.o.-.d. 
Speeinieiis     Ft     in   l.b.  Lb  Lb 

PorouB  roek 3  116  45,531  L610 

Limestone 2  142  58.650  2,058 

TENSILE  TESTS  ON  POHOl'S  HOCK  CONf'HKTE 

25  Sf".  in.  Section.     ,\it,<:  28  Days 
Averam'  of  3  SpeeinuMis 

W"t.  I,b.  pci-  Intal  Load  I'nit  I,o:id 

Mix  {"'1  Kl.  Lb  per  S(i.   In- 

1:1.4:3.6    117  5,501  212 

1:2.4:5 116  4,  )0J  173 


laboratory.     Testing  was  done  in  a  100,000-lb.  compres-  ; 
sion  machine.     Absorption  tests  were  also  made,  but  re-  , 
suits  will  not  be  available  until  after  the  90-day  period, 
('omparative  tests  were  made  on  a  limestone  concrete  of 
similar  physical  characteristics. 

From  these  tests  it  will  be  seen  that  in  the  richer 
mix  there  is  a  loss  of  strength  of  3.2%,  with  a  reduced 
weight  of  almost  20%  from  the  limestone  concrete,  | 
while  the  loss  of  strength  in  the  lean  mix  more  than 
offsets  the  reduced  weight.  Though  promising  in  some 
respects,  much  more  experimenting  is  necessary  to  de- 
termine proper  values.  Then,  too,  the  porosity  of  the 
concrete  must  be  looked  into  and  the  possibility  of 
waterproofing  this  kind  of  concrete  before  it  can  be 
used  in  ship  work. 

The  tests  were  made  for  the  Bureau  of  Economic 
Geology  and  Technology  of  the  University  of  Texas  by 
S.  P.  Finch  and  F.  E.  Giesecke. 


Brick  Pavements  Being  Adapted 
to  Country  Roads 

Surface  Is  Practically  Indestructible    Under    Rubber  j 

Truck  Tires    Monolithic  Construction 

Is  Proving  Economical 

WHILE  no  fundamentally  new  features  have  been 
developed    during    the    past    year,    well    directed 
efforts  are  being  made  to  adapt  the  vitrified-brick  pave- 
ment to  fit  the  necessities  of  rural  road  construction.    It  1 
has   become   obvious   that   paved   country,  roads  which  j 
connect  centers  of  population,  or  which  serve  consider-  \ 
i.,ble  areas  of  farming  country,  will  carry  as  heavy  con- ' 
centrated    truck    loads    as   the    ordinary   city    business 
street.     There  exists  also  an  unmistakable  tendency  to  { 
increase  motor  truck  wheel  loads.     These  facts  should  ' 
lead  us  to  give  the  most  careful  consideration  to  the 
transverse    strength,    or   load    supporting   capacity,   of 
rural    pavements,    according    to    Clifford    Older,    from 
whose  paper  before  the  recent  convention  of  the  Amer- 1 
ican  Road  Builders  Association  the  following  has  been 
taken. 

The  chipping  or  spalling  and  abrasive  action,  due  to  j 
sharp  shod  horses  and  steel  tires,  is  becoming  less  pro- 
nounced because  of  the  motorization  of  traffic.     When 
considerable  stretches  of  rural  roads  become  paved,  mo-. 
tor  traffic  may  be  expected  to  predominate  more  quickly  i 
than  on  city  streets  on  account  of  the  greater  length  of ! 
the  average  haul.     A  brick  wearing  surface,  laid  now, 
may   not   be   expected   to   wear   appreciably   under  the 
traflSc  conditions  likely  to  apply  during  its  life.     The! 
anticipated  eventual  elimination  of  the  spalling  action  i 
of   steel-tired,    horse-drawn   traffic    fosters   a   tendency  i 
to  use  bituminous  and  sand  fillers.    As  the  use  of  either 
of  these  fillers  obviously  results  in  reducing  the  trans- 
verse strength  or  load  supporting  capacity  of  the  pave-; 
ment  below  that  of  one  of  the  monolithic  type  having' 
the  same  total  thickness,  the  use  of  these  fillers  should! 
be    accompanied    by    a   corresponding    increase    in   the 
transverse  strength  of  the  base. 

The  growing  tendency  to  use  3-in.  rather  than  4-in.| 
brick  with  bituminous  fillers  seems  logical,  since  the., 
base,  which  furnishes  the  transverse  strength,  may  be 
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made  thicker,  and  therefore  stronger,  without  increas- 
ing the  total  thickness  or  cost  of  the  pavement. 

Three-inch  lug-brrck,  laid  with  a  cement  grout  filler 
directly  on  a  concrete  base  or  on  a  sand  cement  bed  on 
a  concrete  base,  should  provide  as  great  transverse 
strength  as  4-in.  brick  used  in  the  same  way,  providing 
the  total  thickness  of  the  pavement  and  the  proportions 
used  in  the  concrete  base  are  the  same.  This  conclu- 
sion is  supported  by  the  tests  made  by  Prof.  Wiley 
of  the  University  of  Illinois  and  reported  in  Engineer- 
ing News-Record,  Nov.  1,  1917,  p.  820.  These  tests, 
while  perhaps  not  conclusive,  indicate  strongly  that  the 
so-called  monolithic  types  of  brick  pavements  are  truly 
monolithic  as  far  as  transverse  strength  is  concerned. 
The  3-in.  brick  used  in  this  way  should  provide  ample 
wearing  resistance  for  present  traffic  conditions,  and 
has  the  advantage  of  economy  of  first  cost.  To  use  the 
ame  base  for  a  3-in.  as  for  a  4-in.  monolithic  brick 
pavement  under  the  same  traffic  conditions,  or  to  sub- 
stitute a  bituminous  filler,  would  be  illogical. 

Monolithic  and  semi-monolithic  (sand-cement  cush- 
ion) brick  pavements  are  deservedly  becoming  popular. 
The  greater  difficulty  encountered  in  rolling  the  brick 
to  an  even  surface  has  led  to  a  tendency  toward  more 
rigid  specifications  for  rolling  and  for  brick  of  rnore 
uniform  thickness.  Brick  of  uniform  thickness  may 
readily  be  handled  so  as  to  produce  the  necessary 
smoothness  of  finished  surface.  The  ordinary  variation 
in  thickness  need  present  no  serious  difficulty,  however, 
if  the  base  is  carefully  laid  and  the  rolling  is  properly 
controlled. 

Arguments  are  being  advanced  for  the  use  of  water- 
bound  and  bituminous-macadam  bases  for  brick  pave- 
ments for  rural  roads.  It  is  the  experience  of  the 
writer  that  for  heavy  motor-truck  traffic,  and  under  the 
conditions  of  frequent  rainfall — which  in  Illinois  at 
least  make  it  difficult  and  costly  to  prepare  a  uniform 
sub-grade — it  is  economically  impracticable  to  build  a 
road  of  this  character  that  will  not  become  depressed  in 
the  wheel  tracks  or  other  well  defined  areas.  If  not  worn 
out,  old  macadam  roads  of  proper  width  and  having 
suitable  grades  may  well  be  resurfaced  and  used  for  the 
base,  for  the  weak  spots  are  usually  eliminated  during 
the  first  years  of  maintenance.  Such  roads  are.  how- 
ever, hard  to  find  in  Illinois. 

There  is  a  definite  field  for  brick  country  roads  where 
traffic  conditions  demand  wear  resisting  qualities,  but 
it  would  seem  to  be  a  mistake  to  sacrifice  any  of  the 
distinctive  qualities  of  well-built  brick  pavements  in 
order  to  bring  them  into  competition  with  essentially 
cheaper  types — or  for  any  other  reason. 


Coal  Tar  Bond  for  Portland  Cement  Concrete 

Recently  the  concrete  roads  of  Wayne  County,  Michi- 
gan, were  repaired  in  certain  places  and  widened  from 
16  to  20  ft.  On  the  resurfacing  a  rather  unusual  pro- 
cedure was  followed  which  so  far,  after  a  year's  wear 
under  average  heavy  traffic  conditions,  seems  to  have 
proved  very  satisfactory.  After  the  old  concrete  sur- 
face had  been  leveled  it  was  wet  down  with  water  and 
slushed  with  a  hot  mixture  of  tar,  upon  which  the  fresh 
concrete  was  deposited.  The  surfacing  as  well  as  the 
shoulder  extension  was  reinforced,  and  while  some 
cracks  have  appeared,  none  has  developed  seriously. 


Electrification  Urged  To  Solve 
Railroad  Problem 

E.  W.  Rice,  Jr.,  Thinks  Possible  Saving  in  Coal  and 

Increase  in  Operating  Capacity  Justify 

Immediate  Program 

RAILROAD  electrification  on  a  large  scale  is  re- 
garded by  E.  W.  Rice,  Jr.,  president  of  the  General 
Electric  Co.,  Schenectady,  N.  Y.,  as  the  quicke.st  and 
most  effective  solution  of  our  transportation  problem. 
As  president  of  the  American  Institute  of  Electrical 
Engineers  he  expressed  to  that  society,  at  the  midwinter 
convention  Feb.  15,  the  belief  that  if  the  roads  of  the 
country  were  now  electrified  no  breakdown  of  our  coal 
supply  due  to  failure  of  distribution  would  exist.  He 
pointed  out  that  electric  equipment  does  not  fail  as 
steam  locomotives  do  in  extreme  cold  weather;  that 
where  coal  is  necessary  for  generating  electric  power, 
far  less  must  be  used — and  transported  over  crowded 
railroads — than  steam  locomotives  would  need ;  and  that 
electric  operation  in  many  parts  of  the  country  affords 
opportunities  to  utilize  water  power.  He  therefore  felt 
that  in  spite  of  the  many  other  demands  on  the  countr\''s 
money  at  this  time,  electrification  should  be  undertaken 
at  once  to  prevent  next  winter  as  far  as  possible  a 
recurrence  of  the  congestion  of  this  winter. 

These  notes   are   taken   from   Mr.   Rice's   address: 

Electrification  Increases  Track  Capacity 

Where  electricity  has  been  substituted  for  steam 
in  the  operation  of  railroads,  fully  oO'^'c  increase  in 
available  capacity  of  existing  tracks  and  other  facili- 
ties has  been  secured.  This  increased  capacity  has 
been  due  to  a  number  of  causes,  but  largely  to  the  in- 
creased reliability  and  capacity  of  electric  locomotives 
under  all  conditions  of  service.  They  thus  permit  a 
speeding  up  of  train  schedules  by  some  25 ''r  under 
average  conditions.  Of  course,  under  the  paralyzing 
conditions  which  prevail  in  extremely  cold  weather, 
when  the  steam  locomotives  practically  go  out  of 
business,  the  electric  locomotives  make  an  even  better 
showing.  At  a  time  when  the  steam  locomotive  is  using 
up  all  of  its  energy  by  radiation,  leaving  practically  no 
useful  power  available  to  move  the  train,  the  electric 
locomotive  is  operating  under  its  most  efficient  condi- 
tions, and  may  even  haul  a  greater  load  than  in  warm 
weather. 

Something  like  150,000,000  tons  of  coal,  it  i.-.  esti- 
mated, was  consumed  by  the  railroads  in  1917.  Results 
o'jtained  from  the  operation  of  such  railroads  as  are 
already  electrified  in  this  country  show  that  it  would 
be  possible  to  save  at  least  two-thirds  of  this  coal  if 
electric  locomotives  were  substituted  for  the  present 
steam  locomotives.  On  this  basis  there  would  be  a 
saving  of  more  than  100,000,000  tons  of  coal  in  one 
year.  This  is  an  amount  three  times  as  great  as  the 
total  amount  of  coal  exported  from  the  United  States 
during   1917. 

The  carrying  capacity  of  our  steam  roads  is  also 
seriously  restricted  by  the  movement  of  coal  required 
for  hauling  the  trains  themselves.  It  is  estimated  that 
fully  10 "^r  of  the  total  ton-mileage  movement  is  made 
up  of  company   coal  and  coal   cars,   including  in   this 
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connection  the  steam  engine  tender  and  its  contents. 
The  revenue  carryinjr  capacity  of  our  steam  roads  could 
be  increased  about  10 ^(  with  existing  track  facilities 
by  elimination  of  the  entire  company  coal  movement. 

It  is  estimated  that  there  is  not  less  than  25.000,000 
hp.  of  water  power  available  in  the  United  States.  If 
this  were  developed  and  could  be  used  in  driving  our 
railroads,  each  horsepower  so  used  would  save  at  least 
6  lb.  of  coal  now  burned  under  the  boilers  of  our  steam 
locomotives  for  each  horsepower-hour  developed.  This 
water  power  is  not  uniformly  distributed  in  the  districts 
where  the  railroad  requirements  are  greatest,  but  the 
possibilities  indicated  by  the  figures  are  so  impressive 
as  to  justify  careful  examination  as  to  the  extent  to 
which  water  power  could  be  so  employed. 

Where  water  power  may  be  utilized,  as  in  our  moun- 
tainous districts  in  the  West,  all  of  the  coal  used  for 
steam  locomotives  can  be  saved.  In  the  Middle  and 
Eastern  states  water  powers  are  not  sufficient,  and  it 
will  be  necessary  in  a  universal  scheme  of  electrification 
for  the  locomotives  to  be  operated  from  steam-turbine 
stations.  However,  as  already  stated,  the  operation  of 
the  electrified  railroads  from  steam-turbine  stations  will 
result  in  the  saving  of  two-thirds  of  the  coal  now  em- 
ployed for  equivalent  tonnage  movement  by  steam  loco- 
motives. 

Keeping  Pace  with  Country's  Development 

We  have  had  enough  experience  upon  which  to  base 
a  fairly  accurate  determination  of  the  stupendous  ad- 
vantages and  savings  which  will  surely  follow  the  gen- 
eral electrification  of  the  railroads.  There  is,  it  can 
probably  be  demonstrated,  no  other  way  known  to  us  by 
which  the  railroad  problem  facing  the  country  can  be 
as  quickly  and  as  cheaply  solved  as  by  electrification. 
If  it  is  a  fact  that  the  steam  railroads  of  the  country 
have  failed  to  keep  pace  with  the  country's  productive 
capacity,  with  the  increase  in  output  of  manufacturing 
industries,  and  the  extension  of  agriculture  and  other 
demands  for  transportation,  then  it  is  obvious  that  if 
the  country  is  to  go  ahead  the  railroad  transportation 
problem  must  be  solved,  and  it  must  be  solved  at  the 
earliest  possible  date.  It  becomes  a  matter  of  national 
importance  that  the  best  solution  should  be  reached  in 
the  shortest  possible  time.  That  solution  is  best  which 
will  give  the  greatest  amount  of  transportation  over 
existing  tracks  in  the  most  reliable  manner  and,  if  pos- 
sible, at  the  lowest  operating  cost.  As  electrical  engi- 
neers we  are  confident  that  we  can  make  good  our 
claim  that  the  best  solution  is  to  be  found  in  a  general 
electrification  of  the  railroads. 

We  could  not  be  so  confident  of  the  benefits  of  elec- 
trification of  railroads  if  every  element  in  the  problem 
had  not  been  solved  in  a  thoroughly  practical  manner. 
The  electric  generating  power  stations,  operated  either 
by  water  or  by  steam  turbines,  have  reached  the  highest 
degree  of  perfection,  efficiency  and  reliability,  while  the 
transmission  of  electricity  over  long  distances  with  re- 
liability has  becom.e  a  commonplace.  Electric  locomo- 
tives capable  of  hauling  the  heaviest  trains  at  the 
highest  speeds  over  tne  heaviest  grades  have  been  built 
and  have  been  found  in  practical  operation  to  meet 
every  requiremnt  of  an  exacting  service.  There  is, 
therefore,   no  element  of  uncertainty,   nothing  experi- 


mental or  problematical,  which  should  cause  us  to  hesi- 
tate in  pressing  our  claims  upon  the  attention  of  the 
country.  Electrification  of  railroads  has  progressed 
with  relative  slowness  during  these  many  years,  waiting 
upon  the  development  and  perfection  of  all  of  the 
processes  of  generation  and  transmission  and  of  the  per- 
fection of  the  electric  locomotive  itself.  When  all  of 
these  elements  had  been  perfected,  as  they  now  have 
been  for  several  years,  the  railroads  found  themselves 
without  the  necessary  capital  to  make  the  investment. 

Electrification  Need  Not  Be  Universal 

The  task  of  electrifying  all  of  the  steam  railroads 
of  the  country  is  one  of  tremendous  proportions.  It 
would  require  under  the  best  of  conditions  many  years 
to  complete  and  would  demand  the  expenditure  of 
billions  of  dollars.  The  country,  however,  has  clearly 
outgrown  its  railway  facilities  and  it  would  require,  in 
any  event,  the  expenditure  of  billions  of  dollars  and 
many  years  of  time  to  bring  the  transportation  facilities 
up  to  the  country's  requirements.  .It  is  not  necessari- 
that  electrification  should  be  universal  in  order  -to  obtain 
many  of  its  benefits.  Probably  the  most  serious  limita- 
tions of  our  transportation  system,  at  least  in  so  far  as 
the  supply  of  coal  is  concerned,  is  to  be  found  in  the 
mountainous  districts  and  it  is  in  such  situations  that 
electrification  has  demonstrated  its  greatest  value.  Elec- 
trification of  a  railroad  in  a  mountainous  district  will 
in  the  worst  cases  permit  double  the  amount  of  traffic 
to  be  moved  over  existing  tracks  and  grades.  If  a 
general  scheme  of  electrification  were  decided  upon  the 
natural  precedure  would  therefore  be  to  electrify  those 
portions  of  the  steam  railroads  which  would  yield  the 
greatest  results  and  give  the  greatest  relief  from  exist- 
ing congestion. 

It  may  be  said  that  the  present  is  not  a  propitioii 
time  in  which  to  deflect  any  of  the  country's  money 
into  railroad  electrification.     But  the  question  for  the 
country  to  decide  is  whether  we  dare   risk   restricted 
production,   due   to   limited   transportation,   at   a   time 
when    the    world    demands    and    expects    from    us   the  j 
greatest  possible   increase   in   our   efficiency   and   total  ; 
production.     What  assurance  have  we  that  the  present 
conditions  are  temporary,  and  even  if  they  improve,  as 
they   surely  will,   with  the  coming  of  warm   weather,  i 
what  are  we  going  to  do  next  winter?     Of  course,  even  j 
if  we  should  start  electrification  at  once  we  could  not 
have  all  our  railroads  electrified  by  next  winter,  but  we 
could  have  made  a  ofood  start. 


Individuals,  Not  Companies,  File  on  Water 

Actual  reclamation   development  by  settlers  is  indi- 
cated  by   the    records    of   filings    for   water    rights    in  ^ 
Coloi-ado  in  1917.    The  claims  were  made  almost  entirely  | 
by  individuals  rather  than  corporations  and  were  mainly 
for  gulches  and  small  streams  in  the  higher  plateaus, 
90%    being  on   the  western  slope,   according  to   A.  J.  | 
McCune,    state   engineer.      These   claims    included   248 ; 
for  ditches  for  direct  irrigation,  59  for  reservoirs,  and  ' 
24  for  dilchas  and  pipe  lines  for  power,  mining,  milling 
and  manufacturing.    Based  on  100  acres  per  second-foot 
the  amount  of  water  claimed  represents  100,000  acres. 
Estimated  cost  of  construction   of  the  several  ditches 
and  reservoirs  amounts  to  $564,742. 


February  28,   1918 


ENGINEERING     NEWS -RECORD 


405 


Freight  Station  and  Warehouse  Has  23  Acres  of  Floor 

Six-Story  Structure  of  Standardized  Design  Houses  L.  C.  L.  Clearing  House  —First  of 
Industrial  Group  Interconnected  by  Tunnels  for  Trucking 


ONE  of  the  largest  reinforced-concrete  buildings  in 
the  world  is  a  six-story  combined  freight  station 
and  warehouse  recently  constructed  in  Chicago.  Cover- 
ing a  site  of  SI  acres,  it  has  nearly  23  acres  of  floor 
space.  Five  upper  floors  are  for  storage.  The  first 
floor  and  basement  will  be  used  as  a  central  freight 
.station  serving  not  only  this  warehouse  but  also  a 
group  of  about  70  six-story  buildings  to  be  erected 
for  industrial  and  manufacturing  purposes.  These 
buildings  will  average  30,000  sq.ft.  for  each  floor.  They 
will  be  connected  with  the  freight  station  by  tunnels 
for  trucking,  and  all  pipes,  conduits  and  other  utilities 
will  be  laid  in  tunnels.  A  power-house  and  cold-storage 
warehouse  already  are  built. 

All  the  structures  are  for  the  Central  Manufacturing 
District,  a  corporation  which  owns  a  similar  group  of 
buildings  already  in  use.  The  construction  plant  and 
methods  employed  at  the  station  and  warehouse  were 
described  in  Engineering  Neivs-Record  of  Aug.  9,  1917, 
p.  267.  This  one  building  cost  about  $1,350,000,  while 
the  cost  for  the  entire  group  will  be  approximately 
$18,000,000. 

The  building  is  590  x  275  ft.  in  plan,  six  stories  high, 
with  nearly  20  acres  of  floor  area,  or  23  acres  including 
the  freight  platforms  and  track  space.  As  the  cubic 
content  from  4  ft.  below  the  basement  floor  to  the  top 
of  the  coping  is  13,617,000  cu.ft,  the  cost  per  cubic 
foot  is  a  little  less  than  10c.  Standardization  of  design 
and  architectural  treatment  for  the  entire  group  of 
buildings  contributed  largely  to  the  low  cost,  owing  to 
the  facility  of  construction  and  the  purchase  of  mate- 
rial in  large  quantities  at  wholesale  prices.    The  struc- 
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tural  materials  in  this  one  building  include  42,000  cu.yd. 
of  concrete  and  2700  tons  of  reinforcing  .steel. 

Structural  design  is  of  the  loft  type,  with  circular 
columns  and  flat-slab  floors  and  roof.  Window  areas 
are  large,  and  are  fitted  with  .steel  .sash.  Doors  and 
door  frames  also  are  of  steel.  The  structure  is  fire 
resistent,  and  has  sprinkler  equipment  throughout  for 
the  protection  of  its  contents.  The  exterior  finish  is 
of  dark-red  face  brick  and  cream-colored  terra  cotta; 


INTERIOR  OF  ONE  OF  THE  WAREHOUSE   FLOORS   SHOWS 
TYPE    OF    PONSTRUCTTON 

the  steel  sash  and  concrete  spandrels  are  painted  green. 
Although  the  brick  facing  was  not  started  until  after 
the  completion  of  the  roof,  it  was  done  in  24  working 
days.  This  included  the  placing  of  2,400,000  common 
brick,  1,000,000  face  brick,  and  376  tons  of  terra  cotta. 
This  work  was  done  by  a  force  of  300  men.  The  force 
on  the  concrete  work  for  the  construction  of  the  building 
numbered  about  900  men. 

Column  spacing,  17  x  17^  ft.,  was  governed  largely  by 
the  track  spacing  on  the  first  floor.  A  14-ft.  clearance 
was  required  for  the  tracks,  and  this  dimension  plus 
the  size  of  the  columns  gave  17  ft.  spacing,  which  was 
also  found  the  most  economical  spacing  for  the  given 
loads.  The  live-loads  are  250  lb.  for  the  first  floor, 
350  lb.  for  the  second,  300  lb.  for  the  third,  and  250 
lb.  for  the  three  upper  floors.  The  interior  columns  are 
circular  and  the  exterior  columns  rectangular,  with 
beveled  corners.  Between  the  tracks  the  columns  ex- 
tend uninterrupted  from  the  footings  to  the  second 
floor,  and  these  tall  lengths  are  braced  by  longitudinal 
girders.  The  girders  are  at  the  level  of  the  freight 
platforms  and  serve  to  support  the  movable  plates  or 
bridges  on  which  trucks  are  wheeled  through  the  cars. 

Floor  slabs  are  finished  to  stand  wear  and  trucking, 
but  no  special  hardener  was  used  in  the  surface.  The 
concrete  was  made  with  as  little  water  as  possible,  and 
after  being  leveled  in  the  forms  a  small  addition  of 
cement  and  sand  was  spread  over  the  surface.  This 
was  worked  in  by  thorough  troweling  and  floating  so 
as  to  make  a  hard  and  wear-resisting  finish.  The  slab 
thickness  is  8-|  in.  for  the  350-lb.  load,  8  in.  for  300 
lb.   and   1\    in.   for  250   lb.     The   roof  is  a  6-in.   slab, 
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covered  with  three-ply  roofing  bedded  in  asphalt  and 
having  an  asphalt  top  coat.  All  stairways  are  of  con- 
crete. 

The  spandrel  walls  are  of  concrete,  and  a  feature  of 
the  construction  is  that  the  pouring  of  these  was  left 
until  after  the  completion  of  the  brick  facing  of  the 
building.  This  is  said  to  admit  of  better  alignment 
of  the  brick,  as  it  avoids  the  chipping  to  fit  around 
pilasters  and  columns  which  is  necessary  where  brick 
spandrels  are  carried  by  a  shelf  poured  with  or  at- 
tached to  the  concrete  frame.  The  arrangement  enabled 
larger  window  openings  to  be  used.  It  also  avoided 
the  usual  necessity  of  cleaning  brickwork  from  the 
drippings  of  superimposed  concrete,  the  brick  facing 
being  used  only  on  the  vertical  strips  between  the 
spandrel  walls  and  window  openings. 

Horizontal  rods  in  the  columns  projected  into  the 
spaces  to  be  filled  later  by  the  spandrel  walls.  Similar 
bars  embedded  in  the  floor  slabs  had  the  projecting 
ends  bent  upward.  In  this  way  the  reinforced-concrete 
walls  were  securely  anchored  to  the  columns  and  floor 
slabs  already  built. 

This  construction  was  economical,  since  an  8-in. 
spandrel  of  concrete  was  considerably  cheaper  than  the 
18-in.  brick  wall  which  would  have  been  required  by 
the  city  building  code.  With  this  method  large  open- 
ings were  left  extending  from  the  second  to  the  sixth 
floor,  as  shown  in  one  of  the  accompanying  views.  This 
facilitated  the  work  of  the  crews  of  the  various  sub- 
trades  in  getting  their  materials  into  the  building. 

The  site  was  vacant  land  and  partly  a  city  dump  at  39th 
and  Robey  Sts.,  near  the  bank  of  the  Bubbly  Creek 
arm  of  the  Chicago  River.  This  arm  has  now  been 
filled.  The  foundations  are  spread  footings,  except  that 
Raymond  concrete  piles  are  used  near  the  creek.  Where 
the  old  dock  line  made  it  impracticable  to  use  these 
piles,  open  shafts  were  sunk  for  concrete  piers.  These 
were  carried  to  hardpan,  the  bottom  shaft  being  belled 
out  to  twice  the  diameter  of  the  shaft. 

Good  blue  clay  being  found  only  about  4  ft.  below 
the  surface,  it  was  economical  to  strip  the  entire  area 
with  a  steam  shovel,  instead  of  excavating  for  in- 
dividual foundations.  This  left  only  about  1  ft.  of  hand 
excavation  for  the  footings.  The  spaces  to  be  occupied 
by  tracks  on  the  first  floor  were  afterward  backfilled 
to  the  track  level. 

In  the  five  upper  floors  the  building  is  divided  into 
four  units  125  x  240  ft.,  separated  by  30-ft.  spaces,  and 
having  light  on  all  sides.     These  units  are  connected 


across  the  30-ft.  open  spaces  by  narrow  sections  in 
which  are  electric  elevators  extending  to  the  central 
outbound  platform  of  the  freight  station  on  the  first 
floor.  This  entire  upper  portion  of  the  structure  has 
been  leased  to  Montgomery  Ward  &  Co.  for  25  years 
for  warehouse  purposes.  There  are  ten  elevators  of 
5000  lb.  capacity,  8  x  12  ft.,  with  speeds  of  300  and  400 
ft.   per   min. 

Special  facilities  for  access  to  this  part  of  the  build- 
ing by  the  lessee  had  to  be  provided,  as  all  the  street 
frontage  on  the  first  floor  is  required  by  the  freight 
station  for  the  receipt  and  delivery  of  package  freight. 
A  roadway  therefore  is  constructed  at  the  second  floor 
level.  This  is  built  over  the  inbound  platform  on  the 
first  floor,  which  thus  becomes  a  covered  space.  The 
upper  roadway  is  paved  with  wood  blocks.  Wagons 
and  motor-trucks  have  access  to  it  by  means  of  two 
inclosed  7J-ton  electric  elevators,  one  at  each  end  of 
the  roadway. 

The  collection  and  distribution  of  freight  for  a  large 
group  of  industries  by  the  central  station  or  clearing- 
house method  is  one  of  the  special  features  of  the  plant. 
The  first  floor  will  form  a  union  station  for  incoming 
and  outgoing  "less-than-carload"  freight  or  freight  in 
small  lots.  This  station  will  be  590  x  275  ft.  in  plan. 
Beneath  the  platforms  is  a  basement,  which  forms  the 
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LONOTTUDTNAL  SECTION  THROUGH  END  OF  HOUSE 

receiving  and  distributing  station  for  the  industries  in 
the  group  of  outlying  buildings.  It  will  be  connected 
with  these  by  a  system  of  tunnels  extending  about  half 
a  mile  in  both  directions,  and  having  elevators  to  serve 
the  several  buildings.  In  these  tunnels  the  package 
freight  will  be  transported  on  specially  designed  trucks 
hauled  by  electric  tractors. 

On  the  first  floor  there  will  be  eight  stub  tracks  550 
ft.  long  for  outbound  shipments,  four  on  each  side  of 
a  central  platform  70  x  590  ft.  Here  trap  or  collecting 
cars  from  the  several  industries  will  be  unloaded,  and 
the   contents   classified   and   placed   with   the   package 


freight  received  through  the  trucking  tunnels.  This 
outbound  freight  will  then  be  loaded  into  cars  for  ship- 
ment. Two  stub  tracks  450  ft.  long  are  provided  for 
trap  cars  which  bring  inbound  freight  from  the  .sta- 
tions of  the  various  trunk  lines  entering  Chicago. 
Here  the  freight  is  unloaded  to  be  placed  at  the  dis- 
posal of  the  several  industries,  or  lowered  to  the  base- 
ment for  distribution  by  the  tunnel  trucks  and  tractors 
to  the  group  of  buildings. 

Carloads  of  incoming  freight  for  the  warehouse  are 
accommodated  on  two  tracks  590  ft.  long,  with  a  20-ft. 
platform  having  elevators  to  the  five  upper  floors.  Two 
tracks  at  grade  will  extend  through  the  group  of  build- 
ings and  provide  for  direct  handling  of  the  carload 
business  of  the  several  indu.stries.  All  of  the  tracks 
will  be  operated  by  the  Chicago  Junction  Ry. 

Heat,  electric  light  and  sprinkler  service  for  the 
present  structure  and  the  entire  group  of  buildings  will 
be  supplied  from  a  central  power  station.  The  lighting 
plant  is  designed  on  the  basis  of  4  watts  per  sq.ft.  for 
the  office  sections  and  i-watt  per  sq.ft.  for  the  re- 
mainder of  the  building.  For  the  water  service  there  is 
a  two-story  elevated  tank  in  the  tower  of  the  power 
station.  The  upper  part  is  for  the  sprinkler  service 
and  the   lower  part   for  the   domestic   service.     This 
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building  and  all  the  others  of  the  group  are  of  the 
same  general  type  as  the  freight  station  and  warehouse. 
The  buildings  have  been  designed  by  S.  Scott  Joy, 
architect  for  the  Central  Manufacturing  District.  John 
L.  McConnell  is  assistant  architect.  The  structural 
design  and  all  concrete  detailing  were  handled  by  the 
Concrete-Steel  Products  Company  as  structural  engi- 
neers. The  contractor  for  the  present  work  is  the  E. 
W.  Sproul  Company. 


Illinois  Has  $17,000,000  for  Road  Work  in  1918 

For  road  construction  and  improvement  in  Illinois 
during  the  coming  season  there  is  available  about  $9,- 
000,000,  including  the  county,  state-aid  and  Federal-aid 
funds.  In  addition  there  is  about  $8,000,000  provided 
by  the  townships  for  the  maintenance  of  township  roads 
and  bridges.  Under  the  state  law  the  greater  propor- 
tion of  the  former  amount  will  be  expended  in  the  con- 
struction of  roads  forming  continuous  routes,  rather 
than  laid  out  in  providing  scattered  sections  of  good 
roads. 


Pennsylvania  Keeps  Roads  Open  for 
Army  Motor  Convoy 

Work  Falls  on  Maintenance  Section  of  State  Highway 

Department,  Which  Organized  Equipment 

and  Forces  Long  in  Advance 

By  George  H.  Biles 

Second    Uepiity   State    Highway   Commis.sioner.    Harrisburg. 
Pennsylvania 

ANTICIPATING  trouble  from  deep  snows,  the  Penn- 
sylvania Highway  Department  prepared  long  in 
advance  to  keep  open  the  route  that  was  being  followed 
by  the  Army  motor  truck  convoy  from  Detroit  and 
Cleveland  to  the  Atlantic  ports.  Arrangements  were 
made  with  the  Pittsburgh  office  of  the  Weather  Bureau 
to  furnish  advance  information  upon  which  the  ma- 
chinery could  be  started  to  prevent  a  complete  blockade. 
The  work  was  placed  under  the  direction  of  the  main- 
tenance division  of  the  department,  and  trucks  equipped 
with  snowplow  attachments  were  stationed  at  the  larger 
towns  along  the  route.    The  work  of  these  was  supple- 
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mented  by  road  drags  and  machines  and  by  the  liberal 
use  of  labor. 

The  first  snow  of  any  consequence  occurred  Dec.  6 

and  7,  and  was   general   over  the   entire   route.      For 

many  miles  the  drifts  averaged  from  three  to  six  feet 

in   depth.     In   these    cases    the   work   was    begun    by 

breaking  a  track  through  the  drifts  with  teams  and 

drags.     This  was   followed   by   the   road   machines   or 

trucks  with  plow  attachments  and  shovelers.    Turnouts 

were  made  along  the  line  and  thereafter  the  road  was 

,    widened  to  between  14  and  16  ft.,  depending  upon  the 

location.    The  entire  travelable  width  of  roadway  was 

■    finally  opened  in  order  that  traffic  would  not  track  and 

;    cut  through  the  road  surface  during  periods  of  freezing 

'    and  thawing.    The  snow  at  first  was  removed  to  within 

j    three   inches   of  the   road    surface   and    what   did    not 

melt  was  afterward   removed   entirely.     Through   the 

'    deep  cuts,  after  a  track  was  broken,  it  was  necessary 

to  resort  to  shoveling. 

As  soon  as  any  section  of  the  road  was  opened,  shovel- 

ers   followed,   cutting   openings    from   the   side   to   the 

ditches  at  various  intervals  along  the  road.    When  thi.s 

work  was  completed  the  road  was  again  turned  over  to 

,    the  caretaker  or  patrolman  to  look  after  the  drainage 

,   details. 

1       From  observations  taken  since  1913  it  has  been  found 

'  that  at  certain  locations  snow  fence  would  be  advan- 

;    tageous  and  economical.    Although  it  was  impossible  to 

put  all  the  necessary  fence  in  place  this  season,  some 

of  it  has  been  constructed  and  before  another  season 

arrives  the  remaining  sections  will  be  provided. 

Work  Done  With  Night  and  Day  Shifts 

,  There  were  certain  sections  along  the  line  of  the 
j  route  where  it  became  necessary  to  work  night  and  day 
$  shifts,  and  since  the  organization  was  perfected  each 
I  succeeding  snowfall  has  been  handled  with  increased 
alacrity  and  efficiency. 

In  the  beginning  the  work  was  accomplished  with  the 
following  organization  and  equipment,  which  has  been 
augmented  from  tim.e  to  time:  Seven  motor  trucks 
and  plows,  22  road  machines,  20  drags,  105  teams,  3 
tractors  and  200  men. 

The  patrol  force  of  thirty-four  men  is  continuously 
engaged  in  repairing  and  patrolling  this  highway,  each 
man  looking  after  his  particular  section,  and  this  plan 
is  an  important  factor  in  reporting  emergency  condi- 
tions of  consequence  to  the  district  head  or  superin- 
.  tendent,  who  reports  by  wire  or  phone  direct  to  the 
I  main  office.     The  caretaker  is  empowered  to  organize 
f  forces,  if  need  be,  to  take  care  of  conditions  until  the 
I  arrival  of  the  superintendent.     If  the  conditions  are 
j  unusual,  the  superintendent   reports  by  phone  to  the 
assistant  engineer,  who  arranges  to  inspect  and  handle 
the  work. 

The  report  is  followed  by  a  postal-card  report  form 
giving  details  and  is  addressed  to  the  main  office  at 
Harrisburg.  This  information  is  charted  as  soon  as 
received  and  the  same  practice  is  followed  upon  the 
completion  of  the  work.  If  the  drifts  are  abnormal  and 
the  road  is  not  opened  within  twenty-four  hours,  the 
office  must  be  advised  by  wire  and  in  this  way  head- 
quarters is  in  direct  touch  with  and  control  of  the  entire 
route  at  all  times. 


Operating  Problems  of  Imhoff  Tanks 
Passed  in  Review 

Normal  Sludge  Digestion  Depends  on  Enzyme  Lique- 
faction Overbalancing  Bacterial  Decomposition 
Foam— Scum 

A  COMPREHENSIVE  review  of  the  operating  prob- 
lems of  Imhoff  tanks  formed  the  larger  part  of  a 
paper  by  George  W.  Fuller,  consulting  engineer,  New 
York  City,  read  before  the  New  Jersey  Sewage-Works 
Association  on  Feb.  15.  The  paper  was  concerned  with 
small  rather  than  large  plants.  Mr.  Fuller's  admirable 
summary  of  his  observations  on  Imhoff  tanks  is  here 
given  in  full: 

1.  Small  plants  of  the  Imhoff  tank  type,  receiving  the 
flow  of  separate  sewers,  are  frequently  more  difficult 
to  operate  than  larger  ones  receiving  the  flow  of  com- 
bined severs,  because  the  relatively  large  suspended 
particles  reaching  the  digestion  chamber  respond  for 
long  periods  at  a  time  to  flotation  rather  than  sedimen- 
tation. 

Keep  Solids  in  Their  Place 

2.  Careful  attention  to  the  prevention  or  frequent  re- 
moval of  stranded  solids  in  the  collecting  sewers,  inlet 
channels  of  the  tanks  and  on  the  bottom  and  sides  of 
the  upper  or  sedimentation  compartment;  to  the  uni- 
form distribution  of  solids  in  the  several  sections  of  the 
tanks ;  to  the  frequent  removal  of  grease  and  scum  from 
the  surface  of  the  sedimentation  compartment,  is  help- 
ful and  important.  But  it  will  not  necessarily  eliminate 
abnormally  long  periods  for  the  "ripening  process,"  fol- 
lowing which  well  digested  sludge  is  obtained  without 
objectionable  odors. 

3.  Normal  digestion  of  sludge  to  an  inodorous  humus 
mass,  with  a  fairly  uniform  liberation  of  the  resulting 
gases  caused  by  the  inevitable  splitting  apart  of  car- 
bon, hydrogen,  nitrogen  and  sulnhur  atoms  contained  in 
the  complex  molecules  of  suspemled  organic  substances, 
is  seemingly  effected  by  enzymes  or  liquid  ferments  ex- 
creted by  certain  kinds  of  bacteria. 

4.  When  tanks  are  new,  and  when  for  any  unfore- 
seen reason  old  tanks  lose  their  efficient  digestive  func- 
tions, ordinary  bacterial  decomposition  predominates 
over  enzyme  digestion;  with  attending  pos-'ibilities  as 
to  odor  complications  from  incompletely  digested  sludge, 
or  from  the  release  of  intermediate  decomposition  prod- 
ucts, particularly  those  of  a  sulphurous  nature,  or  from 
Loth.  Tanks  in  this  condition  are  said  to  be  undergo- 
inw  the  "ripening  process,"  which  fortunately  does  not 
seem  to  be  necessary,  as  a  rule,  other  than  with  new 
tanks,  although  there  have  been  some  exceptions  to  this 
general  experience. 

Ripening  Period  Cannot  Be  Predicted 

5.  There  is  no  way  of  telling  in  advance  how  long  a 
period  of  ripening  may  be  necessary  for  a  given  tank, 
as  different  results  come  in  different  units  of  the  same 
plant.  Some  kinds  of  bacteria  grow  prolificall\-  and  pre- 
clude the  development  of  suitable  enz\-me-producing 
bacteria  as  a  result  of  "bacterial  antagonism"  caused 
by  the  excretion  of  waste  products.  This  may  be  as 
capricious  a  matter  as  the  occurrence  of  weeds  in  a  field 
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or  of  algae  in  an  unpolluted  lake.  "Seeding"  a  tank  with 
ripened  sludge  from  another  tank  has  not  proved  to  be 
as  reliably  helpful  as  was  expected. 

6.  Objectionable  odors  may  arise  in  varying  degree, 
depending  upon  local  factors,  but  largely  upon  the  lack 
of  opportunities  for  absorption  of  odoriferous  com- 
pounds by  surrounding  water  and  upon  accumulations 
cf  gas  which  may  be  released  intermittently  in  masses 
or  "whiffs"  so  to  speak,  following  barometric  changes 
and  interruptions  in  free  venting. 

Secret  of  Successful  Tank  Operation 

7.  The  secret  of  success  in  operating  Imhoff  tanks  is 
to  retain  in  them  relatively  small  quantities  of  decom- 
posing solids  and  to  do  all  that  is  practicable  to  secure 
a  proper  balance  between  enzyme  liquefaction  and  bac- 
terial decomposition  with  a  predominance,  of  course,  of 
the  former.  This  explains  why  tanks  receiving  only 
relatively  small  quantities  of  sewage  when  new  do  so 
well  in  digesting  sludge.  It  raises  the  issue  of  sludge 
storage  capacities. 

8.  Quiescent  masses  of  sewage  solids,  either  scum  or 
bottom  sludge,  are  scarcely  capable  of  satisfactory  de- 
composition as  antagonistic  products  of  bacterial  life 
seem  to  have  a  decidedly  retarding  effect. 

9.  Lime  will  lessen  excessive  acid  formation  in  sludge, 
but  it  will  scarcely  cause  the  establishment  of  the  right 
kinds  of  bacteria  for  enzyme  production.  In  fact,  it 
may   result   in   increasing   abnormalities. 

10.  Agitation  by  pressure  water  jets  or  paddling  may 
be  of  aid.  In  Europe,  mechanical  stirring  devices  have 
been  proposed.  The  benefit  of  stirring  and  mixing 
seems  to  lessen  with  increasing  volumes  of  sewage 
solids  in  a  tank,  due  to  a  loss  of  efficiency  of  the  stirring 
arrangeemnts.  This  step  if  carried  too  far  may  also 
remove  entrained  gas  to  such  an  extent  that  non-gas- 
eous, sticky,  foul-smelling  sludge  is  obtained  under  cir- 
cumstances requiring  its  removal  and  burial  or  treat- 
"ttient  with  a  deodorant. 

Floating  Scum  and  Acid  Foaming 

11.  Acid  foaming  at  gas  vents  sometimes  becomes 
very  bothersome  where  the  gas  vents  contain  large 
quantities  of  floating  scum  undergoing  bacterial  de- 
composition in  the  absence  of  adequate  enzyme  diges- 
tion. 

12.  Slot  trapping  by  gas  and  gas-lifted  solids,  which 
fill  the  space  above  the  slots,  frequently  accompanies 
foaming  and  may  carry  decomposing  solids  into  the  set- 
tling compartment  from  the  sludge  chamber  below  as 
well  as  by  overflowing  from  the  top  of  the  gas  vents. 

13.  Overflowing  from  foaming  cannot  be  stopped  in 
some  tanks  even  if  the  gas  vents  be  extended  5  or  10 
ft.  or  more  above  the  flow  line.  High  freeboard,  hous- 
ing with  pressure  water,  stirring  and  liming,  all  tend 
to  help,  but  collectively  may  not  be  a  prompt  cure. 
Aggravated  cases  are  not  cured  by  putting  a  tank  out  of 
service  for  months.  In  some  tanks,  sludge  removal 
from  the  bottom  affords  a  remedy,  but  this  is  not  avail- 
r.ble  for  tanks  containing  most  of  the  solid  matter  in  a 
floating  condition.  The  surest  remedy  in  such  cases  is 
to  remove  the  great  bulk  of  floating  solids  from  the  gas 
vents   until   only   small   quantities   remain.     Obviously 


such  removal  must  be  done  in  a  way  to  minimize  of- 
fense. 

14.  Scum  storage  for  floating  soUds  above  the  eleva- 
tion of  the  slot  should  be  provided  for  much  more  liber- 
ally than  hitherto  for  small  plants,  expected  to  receive 
during  the  first  year  of  their  operation  a  substantial 
proportion  of  their  normal  daily  quantity  of  sewage. 

15.  Scum  removal  may  be  necessary  in  some  plants 
even  where  there  is  fairly  liberal  allowance  for  scum 
storage.  It  depends  partly  on  intensity  of  gasification, 
partly  on  the  adhesiveness  of  the  scum  (gas-retaining 
capacity)  and  partly  on  the  success  attending  efforts 
to  make  portions  of  the  sludge  remain  in  the  lower  part 
cf  the  digestion  chamber.  In  aggravated  cases  scum 
removal  is  imperative,  but  it  should  be  carried  out  with 
caution. 

16.  Scum  prevention  comes  about  in  some  degree 
through  comminution  incident  to  pumping  and  may  be 
iurther  aided  through  the  use  of  screens.  Sometimes  b 
screening  is  provided  in  front  of  pumps.  At  Rochester,  "^ 
N.  y.,  the  flow  of  a  gravity  outfall  sewer  now  passe;, 
through  a  fine  screen  on  its  way  to  Imhoff  tanks.  Sim- 
ilar provision  has  been  recommended  at  Plainfield,  N.  J. 
Such  a  step  adds  materially  to  the  cost  of  sewage  treat- 
ment, but  evidence  at  Reading,  Philadelphia  and  Chi- 
cago shows  that  it  reduces  scum  formation  to  a  sub- 
stantial degree.  Its  advisability  for  a  given  project  de- 
pends upon  whether  the  need  is  commensurate  with  the 
cost. 

Should  Note  Sludge  Condition  Before  Removal 

17.  Normal  Imhoff  sludge  is  dark-colored,  practically 
inodorous  and  shows  a  curdled  appearance  when  it  flows 
in  a  thin  layer  down  the  side  of  a  container.  Much  diffi- 
culty with  odor  has  followed  the  withdrawal  of  undi- 
gested sludge  to  a  drying  bed,  and  an  operator  should 
carefully  note  the  condition  of  the  sludge  before  and 
during  its  removal.  But  diflRculty  has  also  resulted 
from  retaining  sludge  for  a  year  or  more  in  a  tank 
under  conditions  where  suitable  enzyme  digestion  does 
not  prevail.  Such  sticky  gray  or  yellowish  sludge  may 
be  foul-smelling,  but  it  is  wisest  in  some  cases  to  re- 
move it,  with  greatest  care  taken  to  prevent  nuisance 
from  odors.  Complete  digestion  is  not  always  attainable. 

18.  Sludge  storage  capacities  are  provided  more  liber- 
ally than  formerly  and  with  good  reason.  It  is  not  unu- 
sual to  find  extremely  thin  or  dilute  sludge  in  a  diges- 
tion chamber  and  this  high  water  content  is  quite  n 
factor  in  causing  a  demand  for  larger  sludge  chambers. 
Another  item  isi  the  relatively  long  period  of  cold 
weather  during  which  little  or  no  sludge  can  be  removed. 
This  applies  particularly  to  northern  plants  put  in  serv- 
ice during  the  late  summer  or  fall. 

19.  Sludge  beds  should  be  at  least  double  the  areas 
recommended  by  Dr.  Imhoff,  due  to  the  frequency  and 
intensity  of  rainfall  in  our  northern  states — unless 
covers  of  the  greenhouse  type  should  be  provided. 

20.  It  is  well  to  empty  idle  tanks  and  conduits;  other- 
wise offensive  odors  may  ensue. 

Regardless  of  method  of  treatment,  Mr.  Fuller  ad- 
vised that  each  plant  operator  keep  daily  records  of 
volume  of  sewage  treated,  stability  of  effluent  by  his 
methylene  blue  test,  volumes  of  solid  in  influent  and  efflu- 
ent and  other  pertinent  performance  data. 
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LONG  CONCRETE  WAREHOUSE  HAS  THREE  UPPER  FLOORS   OVERHANGING   RAILWAY   SIDING 


Cantilevers  Carry  Concrete  Floors  Over  Loading  Platforms 

In  Large  Reinforced -Concrete  Warehouse  at  Buffalo  Special  Design  of  Exterior  Panels  on 
Both  Long  Sides  Permits  Extension  of  Upper  Stories 


IN  A  large  reinforced-concrete  warehouse  completed 
last  j'ear  for  the  Schoellkopf  plant  of  the  National 
Aniline  Chemical  Co.,  Inc.,  at  Buffalo,  N.  Y.,  the  outside 
panels  on  both  long  sides  were  carried  for  three  stories 
and  roof  on  cantilevers  extending  out  from  the  interior 
row  of  columns  in  order  to  permit  a  clear  loading 
platform  on  one  side  and  roadway  on  the  other.  The 
detail  design  of  the  cantilevers,  while  not  extraordinary, 
is  informing  as  to  the  methods  taken  to  meet  the  con- 
ditions imposed. 

The  foundations  of  the  building  are  68  x  400  ft.  in 
plan,  one  long  side  being  on  a  railway  siding  and  the 
other  on  a  30-ft.  driveway  between  buildings.  The 
loading  platform  on  the  railway  side  had  to  be  kept 
clear  of  columns,  and  the  driveway  width,  while  re- 
quired for  traffic,  did  not  have  to  continue  at  30-ft. 
to  the  top  of  the  building,  so  on  both  sides  the  outer 
panels  for  most  of  the  length  of  the  building  were 
designed  as  overhangs.  The  railway  side  wall  was  kept 
just  above  the  retaining  wall  of  the  basement  there  and 
the  roadway  side  extended  out  to  make  a  total  width  in 
the  upper  stories  of  76  ft.  This  resulted  in  a  gain  of 
nearly  30%  in  usable  floor  space  for  each  of  the  top 
three  floors. 

The  floors  and  roof  are  of  beam  and  girder  con- 
struction throughout,  in  panels  of  14  ft.  4  in.  trans- 
versely and  18  ft.  longitudinally.  The  columns  are  round 
and  spiralled  except  for  the  lower  tiers  in  the  outside 
row,  which  are  square  and  reinforced  with  straight 
rods  and  hoops  12  in.  on  center.  The  beams  and  girders 
inside  the  building  were  made  of  the  same  depth,  which 
simplifies  form  work  somewhat  but  requires  the  bottom 
bars  of  the  beams  to  be  bent  at  the  ends  to  clear  the 
girder  steel. 

The  cantilever  girder  design  is  shown  both  in  the 
general  cross-section  and  on  the  reinforcing  detail  draw- 
ing herewith.  In  order  to  relieve  the  outside  row  of 
columns  from  excessive  bending  when  the  cantilevers 
were  fully  loaded,  with  no  live-load  on  the  adjacent 
interior  girder,  the  cantilever  girder  A  steel  was  carried 


through  into  the  adjacent  girder  B.  The  point  of  in- 
flection for  girder  B,  the  right  hand  being  considered 
fixed  for  the  above  condition  of  loading,  is  approximately 
at  midspan  and  a  considerable  amount  of  tension  steel 
is  therefore  required  in  the  bottom  of  this  girder  near 
the  interior  column  to  provide  for  the  negative  moment 
at  this  point.  It  will  be  noted  that  the  clearance  height 
for  girder  B  is  maintained  the  same  as  for  C  to  allow 
the  sprinkler  piping,  shafting,  etc.,  to  be  run  at  the 
same  elevation  in  all  bays. 

An  accompanying  diagram  illustrates  the  method  of 
computing  the  stresses  and  designing  the  cantilever 
girders. 

Another  novel  feature  for  a  concrete  building  is  the 
conveyor  system  which  is  outlined  in  part  on  the  cross- 
section.  Large  amounts  of  salt  in  bulk  as  well  as  ground 
iron  are  handled  daily  in  this  building.  The  salt  is 
unloaded    directly    from    the    cars    into    the    basement 
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through  openings  in  the  loading  platform.  It  is  re- 
claimed from  the  basement  by  means  of  14-in.  screw 
conveyors  located  in  trenches  in  the  basement  floor. 
These  conveyors  deliver  the  material  to  the  boot  of  a 
two-strand  steel  bucket  elevator.  This  elevator  carries 
the  material  to  the  fourth  floor  and  delivers  to  a  belt 
conveyor  which  conveys  the  salt  to  a  building  on  the 


opposite  side  of  the  driveway.  The  conveying  and  ele- 
vating system  has  a  rated  capacity  of  40  tons  per  hour. 

This  building  is  four  stories  in  height  with  basement 
and  was  designed  for  a  live-load  of  250  lb.  per  sq.ft. 
on  all  floors.  There  were  6375  cu.yd.  concrete  and  585 
tons  of  reinforcing  steel  used  in  its  construction.  It 
is  divided  into  three  sections  by  two  fire  walls  extending 
from  the  basement  to  the  roof,  and  there  are  two 
expansion  joints  on  line  with  the  fire  walls,  details  of 
which  are  shown.  Each  section  is  served  by  two  600- 
Ib.  elevators  and  two  fireproof  inclosed  stairways. 

Wilson  rolling  steel  doors  are  provided  on  the  first 
floor  for  openings  in  nearly  every  bay  on  both  sides 
of  the  building.  The  basement  is  waterproofed  by  the 
membrane  method,  using  four-ply  waterproofing  felt. 

The  building  and  the  special  equipment  were  designed 
and  constructed  by  the  John  W.  Cowper  Co.,  Inc.,  engi- 
neers and  contractors,  of  Buffalo,  N.  Y.,  of  which  L.  N. 
Harding  is  chief  engineer. 
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Screw  Spikes  Unsatisfactory  on 
Pennsylvania  Lines 

Committee  Finds  They  Loosen  Under  Rail  Movements 

as  Drive  Spikes  Do,  and  Afford  No  Gain  in 

Efficiency  or  Economy 

S3REW  spikes  as  rail  fastenings  are  unsatisfactory 
and  costly;  they  effect  no  reduction  in  track  main- 
tenance expense,  and  they  have  no  advantage  over 
the  common  drive  spike  in  safety,  efficiency  or 
economy.  This  statement  summarizes  the  conclusions 
of  a  report  made  by  a  committee  of  seven  engineers  of 
the  Pennsylvania  railroad  system,  and  based  on  nine 
years  of  experience  and  observation.  This  report  is 
printed  in  full  in  the  Bulletin  of  the  American  Rail- 
way Engineering  Association  for  October,  1917. 

The  trials  were  made  on  two  heavy-traffic  sections  of 
main  line  carrying  140,000  tons  and  53,000  tons  daily. 

This  report  is  both  unfavorable  to  the  screw  spike 
and  favorable  to  the  drive  spike.  For  many  years  there 
has  been  a  very  general  opinion  that  the  latter  is  not 
adapted  to  track  carrying  heavy  traffic,  and  that  on  the 
other  hand  the  screw  spike  not  only  is  efficient  as  a 
fastening  but  also  effects  a  material  improvement  in 
safety  and  ultimate  economy.  The  comr.uttee's  report 
is  directly  contradictory  of  these  views. 
Screw  Spikes  Work  Loose 

One  defect  attributed  to  the  screw  spike  is  that  it 
works  loose  in  the  tie,  being  pulled  vertically  under  the 
influence  of  track  forces  in  spite  of  the  positive  hold 
in  the  wood  which  is  afforded  by  the  screw  thread. 
Screw  spikes  are  said  to  have  been  found  with  their 
heads  I  to  i  in.  above  the  rail  base,  very  much  as  in  the 
common  experience  with  drive  spikes.  In  fact,  the  re- 
port says  that  the  screw  spike  is  less  reliable  than  the 
drive  spike.  While  the  former  was  found  to  hold  better 
'  at  first,  owing  to  its  greater  initial  resistance  to  ex- 
traction, it  became  entirely  loose  under  continued  rais- 
ing by  the  undulating  motion  of  the  rail.  On  the  other 
hand,  the  drive  spike  under  similar  circumstances  still 
retained  a  considerable  part  of  its  holding  power. 
"Throughout  this  experiment,  as  elsewhere,"  states  the 
committee,  "it  has  been  evident  that  there  is  no  danger 
to  traffic  from  failure  of  ordinary  nail  spikes  either  by 
shearing  or  extraction." 

Resetting  and  making  secure  the  loose  screw  spikes 
was  the  next  point  considered.  When  some  of  them  be- 
came so  loose  that  they  could  be  extracted  by  hand 
'.several  devices  for  securing  the  spikes  were  investi- 
gated, and  a  trial  was  given  the  Lakhovsky  split  lining. 
jThis  is  inserted  in  the  hole  and  the  spike  is  then  screwed 
linto  it.  It  did  not  prove  effective,  as  the  spikes  worked 
loose,  the  friction  between  the  metal  sleeve  and  spike 
jbeing  insufficient  to  prevent  the  latter  from  turning. 
The  same  objection  led  to  discarding  the  Tenax  lining 
•{Engineering  News,  Oct,  19,  1916,  p.  727)  and  to  the 
tlecision  not  to  apply  the  ThioUier  lining,  especially  as 
he  latter  cannot  be  applied  to  track  in  service. 

Hardwood  plugs  to  receive  the  screws  were  also  tried, 
n  accordance  with  French  practice,  but  the  spikes  soon 
)ecame  loose,  and  in  tests  the  plugs  were  partly  pulled 
)ut  also.  Trial  of  the  Collet  hollow  hardwood  plug, 
crewed  into  the  tie,  was  not  considered  advisable,  on 


account  of  the  injury  which  would  be  done  to  the  tie 
by  boring  holes  of  the  large  diameter  required  for 
these  plugs. 

In  some  of  the  experiments  the  screw  spikes  were 
used  with  steei  clips  re.sting  on  the  rail.  It  was  found 
that  if  tieplates  are  not  used  the  cutting  of  the  tie 
by  the  rail  will  permit  the  rail  to  slip  under  the  clip. 
It  is  pointed  out  that  if  splice  bars  must  be  slotted 
to  permit  the  use  of  clips,  these  slots  should  be  semi- 
circular, as  large  rectangular  slots  weaken  the  bars  and 
may  lead  to  breakage.  Pads  of  cow-hair  felt  beneath  the 
tieplates  have  proved  valueless  as  a  protection  to  the 
ties,  since  with  heavy  traffic  the  pads  are  squeezed  out 
from  under  the  tieplates. 

First  and  Maintenance  Cost 

In  first  cost  and  maintenance  cost  the  screw  spike 
made  an  unfavorable  showing  in  the  Pennsylvania  ex- 
periments. For  ties,  tieplates  and  rail  fastenings  on 
1000  ft.  of  track  the  cost  was  $1044  with  drive  spikes 
and  $1782  with  screw  spikes,  the  latter  thus  co.sting 
71%  more  than  the  former.  It  is  in  track  maintenance 
that  the  screw  spike  is  generally  supposed  to  show  its 
i'dvantage,  but  here  the  average  annual  maintenance 
cost  was  $338  and  $593,  respectively,  or  an  increase  of 
75%  for  the  screw-spike  track.  On  heavy-traffic  lines 
tieplates  can  be  omitted  only  on  tangents.  Where  they 
were  not  used  the  first  cost  was  $812  and  $1087,  while 
the  maintenance  cost  was  $309  and  $396 — excesses  of 
33%  and  30%  for  the  screw  spikes.  As  to  repairs  of 
track  damaged  by  derailment,  it  is  estimated  that  the 
time  would  be  60%  greater  if  screw  spikes  were  used, 
even  if  ties  ready  bored  were  available. 


Unprecedented  Ice  Conditions  on  the  Ohio  River 

The  unusually  severe  winter  has  produced  ice  con- 
ditions on  the  Ohio  River  worse  than  ever  before  re- 
corded. During  recent  weeks  ice  packs  have  caused 
local  floods  and  in  moving  have  carried  away  barges  and 
other  river  craft.  Col.  Lansing  H.  Beach,  of  the  U.  S. 
Engineer  Office,  Cincinnati,  states  the  conditions  as 
follows : 

"The  records  of  the  Government  since  the  establish- 
ment of  the  Weather  Buieau  show  nothing  approaching 
the  conditions  which  have  prevailed  this  winter.  The 
records  of  localities  or  recollection  of  individ'.als  or  tra- 
ditions tell  of  nothing  approaching  in  severity  the  condi- 
tions which  have  prevailed  on  the  Ohio  and  its  tribu- 
taries since  the  first  part  of  December.  The  Tennes- 
see River  has  ordina'"ily  been  regarded  as  the  most  ex- 
cellent and  safe  winter  harbor  for  vessels  from  the 
upiyer  Mississippi,  and  che  Kentucky  and  Green  Rivers 
have  been  used  for  this  purpose  by  Ohio  River  craft. 
Engineering  work  has  been  interrupted  on  the  Tennes- 
see by  ice  for  the  past  two  months,  and  the  ice  which 
swept  out  of  that  stream  in  the  latter  part  of  January  is 
the  only  instance  known  of  such  occurrence  on  that 
stream.  The  Ohio  has  been  solidly  choked  with  ice  from 
Pittsburgh  to  Cairo,  a  condition  which  it  is  known  has 
not  prevailed  on  that  stream  for  more  than  125  years. 
The  Mississippi  has  been  frozen  over  in  places  as  far 
south  as  Vicksburg.  The  conditions  are  so  abnormal 
that  there  is  no  reason  to  expect  that  they  will  occur 
again  within  the  memory  of  any  man  now  living." 
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Pumping  Station  Addition  Built 
Under  Difficulties 

Knoxville  Puts  Temporary  15,000,000-GalIon  High 

Duty  Pump  on  Steep  Hillside  Between  Boiler 

House  and  Tracks 

By  John  W.  Hill 

Consulting-   Engineer,    Cincinnati,    Ohio. 

URGENT  need  for  an  immediate  increase  in  pumping 
capacity  compelled  Knoxville,  Tenn.,  to  install  a 
15,000,000-gal.  high-duty  pumping  engine  at  its  old 
pumping  station,  although  the  city  expects  within  a 
few  years  to  abandon  this  station.  The  extension  of 
the  old  station  is  being  made  under  unfavorable  cor- 
ditions  of  site  unparalleled  in  the  writer's  experience 
with  the  installation  of  large  temporary  pumping  plants. 
The  work  is  all  the  more  notable  because  when  the  new- 
station  is  built  there  will  be  no  salvage  on  the  pump  pit 
and  the  engine  house  extension,  which  are  the  more 
costly  of  the  new  work. 

The  existing  pumping  station  at  Knoxville  is  located 
on  the  right  bank  of  the  Tennessee  River.  At  this  point 
the  river  bank  rises  97  ft.  from  low  water  to  East 
Front  St.,  a  horizontal  distance  of  only  126  ft.  Within 
this  distance  the  old  engine  and  boiler  houses  are  placed, 
with  the  belt  line  of  the  Southern  Railway  between  them 
and  the  intake  tower.  The  addition  to  the  engine  house 
had  to  be  placed  between  the  boiler  house  and  the  river. 
This  required  a  temporary  relocation  of  several  hun- 
dred feet  of  railway  track,  the  location  of  which  is  shown 
by  the  illustrations. 

The  over-all  dimensions  of  the  new  pump  pit,  not  in- 
cluding space  for  the  suction  pipe,  air  pump  and  con- 
denser, are  25i  x572  ft.  The  inside  dimensions  of  the 
pump  pit  are  36  x  80  ft.  at  the  level  of  the  engine  room 
sub-floor    (El.   817.5)    and  411x851   ft.   at  the  top  or 


n 


the  fact  that  the  old  boiler  house  wall,  on  the  river  side, 
rested  on  clay  and  silt,  instead  of  rock,  as  had  been  sup- 
posed. This  necessitated  22  to  29  ft.  of  underpinning 
as  a  part  of  the  new  work.    Low  water  is  at  El.  809. 

The  new  engine  pit  has  been  extended  242  ft.  beyond 
the  length  already  mentioned  to  provide  space  for  bring- 
ing the  engine  parts  in  by  rail.  The  overhead  traveling 
crane  which  forms  a  part  of  the  new  equipment  will 
run  out  over  the  extension.    When  the  engine  has  been 
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in  close  quarters 

erected  a  floor  will  be  built  at  the  railway  track  level. 
The  room  thus  formed  will  be  used  as  a  shop  and  store 
room.  When  the  time  comes  to  dismantle  the  pumping 
station  the  floor  will  be  removed  and  the  engine  parts 
loaded  by  the  crane  onto  cars  for  removal  to  the  new 
up-river  station. 

J.  G.  Crumbliss  is  commissioner  of  parks  and  prop- 
erty.   A.  S.  Birdsong  is  superintendent  of  water-works. 
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RAILWAY  TRACK  HAD  TO  BE  MOVED  DURING  CONSTRUC- 
TION OF  PUMPING  STATION  EXTENSION 


ground  line  (El.  853).  The  total  space  between  the 
boiler  house  and  the  railway  right  of  way  is  about  55 
ft.  The  outer  wall  of  the  pump  was  designed  as  a  retain- 
ing wall  below  bank  level  (El.  830)  and  as  a  dam  above 
that  level.  The  inner  wall  was  designed  as  a  retaining 
wall  to  resist  the  hillside  thrust.     Excavation  disclosed 


Summers  Hinshaw  is  resident  construction  engineer  and 
John  W.  Hill  &  Sons,  Cincinnati,  Ohio,  are  consulting 
engineers  for  the  work.  The  new  pumping  engine  is 
being  supplied  by  the  Hooven,  Owens,  Rentschler  Co- 
Hamilton,  Ohio,  under  a  contract  bearing  date  of  Dec. 
8,  1916. 
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How  to  Proportion  Unsymmetrical 
Concrete  Arches 

By  Combining  Halves  of  Two  Symmetrical  Arches  of 

Different  Spans  Formula  for  Dimensions 

of  Ring  Is  Developed 

By  Joseph  P.  Schwada 

Engineei'ing  Depai-tment,   Raili-oad  (Commission  of  Wisconsin, 
Madison 

ONE  of  the  steps  in  the  design  of  an  unsymmetrical 
concrete  arch  is  the  proportioning  of  the  arch  ring. 
This  consists  of  the  determination  of  the  position  of  the 
;rown  with  respect  to  the  springing  lines,  and  the  selec- 
ion  of  a  proper  crown  thickness,  the  curvature  of  the 
irch  axis  and  the  thickness  of  the  arch  ring  from  the 
^rown  to  the  springing  lines.  The  writer  has  developed 
jin  empirical  method  of  determining  these  dimensions. 
An  unsymmetrical  arch  ring  may  properly  be  consid- 
ered as  made  up  of  half-spans  of  unequal  symmetrical 
irches,  selected  so  that  when  treated  as  the  half -spans 
ff  symmetrical  arches,  the  crown  thrusts  for  dead-load 
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Kin.    1.      OUTLINE    OP   UNSYMMETRICAL    ARCH 

inly  will  be  equal.  The  position  of  the  crown,  then,  will 
e  at  the  point  of  zero  shear  and  the  crown  thickness, 
irvature  of  the  arch  axis  and  the  thickness  of  the  arch 
ing  may  be  obtained  as  for  symmetrical  arches. 
Considering  now  in  detail  the  determination  of  the 
osition  of  the  crown,  in  the  sketch  of  the  unsymmetrical 
-•ch,  Fig.  1,  let  L  equal  span  of  arch  intrados;  2  L„ 
ngth  of  shorter  segment  of  arch  intrados ;  \  L,,  length 
'  longer  segment  of  arch  intrados;  i2„  rise  of  shorter 
'gment  of  arch  intrados ;  R^,  rise  of  longer  segment  of 
'ch  intrados;  d,  crown  depth  of  ring,  and  F,  depth  of 
1  at  crown  (not  including  track  or  ballast) — all  in 
let.    Also  B,  weight  of  track  and  ballast  or  pavement, 

pounds  per  square  foot,  and  T,  crown  thrust,  for  dead 
ad  only,  in  pounds. 

If  the  segments  of  the  unsymmetrical  arch  ring  in 
ig.  1  be  considered  the  half -spans  of  symmetrical 
ches,  the  arches  are  as  shown  in  Fig.  2.    Here  T,  and 

represent  the  crown  thrust  for  dead  load  only  and 
■le  assumed  to  be  appUed  at  the  arch  axis.    With  thrust 

made  equal  to  thrust  T.,  the  position  of  the  crown 
'  the  lengths  of  the  segments  3  L,  and  1  L,  may  be  ob- 
^ined. 

•An  empirical  expression  for  the  crown  thrust  of  sym- 
ntrical  arches,  in  terms  of  the  rise  and  span,  is  derived 
J  an  article,  "New  Formula  for  Crown  Thickness  of 
>ches,"  Engineering  Neivs,  Nov.  9,  1916,  p.  880.  The 
*pression  for  thrust,  for  dead  load  only,  is  there  shown 
the 


_  2.5L=  r 

R-  d\ 


+  R-^  Sd  +  6F\ 


Mere  in  addition  to  the  notation  used  above  R 
0  arch  intrados,  in  feet. 


=  rise 


Applying  the  expre.ssion  for  thrust  to  the  arches  in 
Fig.  2, 


and 


^■=Sffo-«'-«<^-H 


R 


M  -  6F 


^'  -  R-'^^l  [2-0  -  f'^^-  H 
Equating  the  crown  thrusts  T,  and  T„ 

20 

20      ^'-'       ""^       ""Ji?o-£/ 
For  convenience  let 

B       ^        „,       .„!      2.5 
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R2  -  8d  -  6F 
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2.5 


L:D/C. 


=  z> 


=  c 


Then 

Also  from  Fig.  1, 

L,  =  2  L  —  L, 
Solving  these  equations  simultaneously,  there  is  ob- 
tained the  expression 

+L,  = 

1  -  \   DC 

where  ■>  L,  represents  the  length  of  the  shorter  segment 
of  the  unsymmetrical  arch  of  span  L  in  Fig.  1. 

In  the  foregoing  derivation  the  factor  d,  thickness  of 
crown,  enters  into  the  values  of  C  and  D  and  is  an  un- 
known quantity.  However,  from  the  span  length  and 
high  rise  of  the  unsymmetrical  arch,  it  is  possible  to 
determine  an  approximate  value  of  crown  depth  d,  as  for 


FIG. 


TWO    SYMMETRICAL    ARCHES    WHOSE    HALVES 
MAKE    UP    UNSYMMETRICAL    ARCH 


symmetrical  arches.  Knowing  that  the  span  length  of 
the  equivalent  symmetrical  arch  with  the  high  rise  is 
greater  than  the  span  length  of  the  uns.\-mmetrical 
arch,  a  close  approximation  of  the  crown  depth  may  be 
made,  by  assuming  the  span  length  to  be  1.1  times  the 
given  span.  With  the  value  of  L,  determined,  the  span 
length  assumed  to  obtain  the  value  of  d  may  be  checked. 
To  illustrate  the  application  of  the  method  to  a  high- 
way arch  assume :  Span.  80  ft. ;  rise  of  longer  segment 
72,,  16  ft.;  rise  of  shorter  segment  /?,.  10  ft.;  no  pave- 
ment; fill  over  the  crovm,  2  ft;  live-load,  200  lb.  per 
sq.ft.  According  to  the  formula  for  crown  thickness, 
in  the  article  previously  referred  to,  the  crown  thickness 
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for  a  symmetrical  arch  with  span  equal  to  1.1  times  80 
or  88  ft.,  and  rise  equal  to  R,  =  16  ft.,  stress  /  =  550 
lb.  per  sq.in.  and  with  given  conditions  of  fill  and  load- 
ing, is  about  15  in.  or  1.25  ft.    Then 

C  =  [0  +  16  +  10  +  12]  ^g  ^125  ^  ^-^^ 

2.5 


D 

C 


Z>  =  [0  +  10  +  10  +  12]  ^Q  _•  ^  2^  =  9.14 

80 


9.14 
6^44 


1.42  and  ^L,  = 


=  36.6 /it. 


1  +  1     1.42 
The  longer  segment  h  L,  =  80.0  —  36.6  =  43.4  ft. 

The  proper  crown  thickness  for  the  unsymmetrical 
arch  ring  may  now  be  definitely  determined  by  consider- 
ing the  segments  with  the  respective  rises  to  be  the  half- 
span  of  symmetrical  arches.  With  span  L,  86.8  ft.  and 
iJ,  16  ft.,  the  crovni  thickness  is  15  in.  With  span  L, 
73.2  ft.,  and  rise  /?,  10  ft.,  the  crown  thickness  is  14.8 
in.  A  thickness  of  15  in.  will  be  used  in  the  tentative 
design  of  the  arch  in  Fig.  3. 


Roadway 


FIG.    3.      DIMENSIONS    OF   UNSYMMETRICAL   ARCH    AS 
DERIVED    FROM   FORMULA 

The  curvature  of  the  arch  axis  and  the  thickness  of 
the  arch  ring  from  the  crown  to  the  springing  lines  is 
now  selected  by  treating  each  segment  of  the  unsym- 
metrical arch  ring  independently  as  the  half -span  of  a 
symmetrical  arch.  The  vertical  thickness  of  the  ring  at 
the  springing  lines  is  made  equal  to  about  three  times 
the  crown  thickness  and  the  arch  axis  is  made  to  coincide 
with  the  dead-load  pressure  line.  The  central  portion 
of  the  arch  ring  is  made  symmetrical.  In  drawing  in 
the  pressure  line,  it  is  assumed  that  the  shear  at  the 
crown  is  zero.     This  is  not  mathematically  correct,  be- 

COMPARISON  OF  CROWN  THRUSTS— DEAD  LOAD  ONLY 
Method 
Elastic  Theory 
Elastic  Theory 
Elastic  Theory 
Empirical  Formula 

cause  the  formula  for  the  crown  thrust  is  empirical. 
The  shear  obtained  at  the  crown,  however,  will  not  ma- 
terially change  the  position  of  the  dead-load  pressure 
line  used  in  drawing  up  the  tentative  arch  ring. 

That  the  general  assumptions  made  in  the  derivation 
of  the  formula  for  the  lengths  of  the  segments  are  rea- 
sonable is  shown  by  a  comparison  in  the  accompanying 
table  between  the  crown  thrust  for  the  unsymmetrical 
arch  in  Fig.  3,  determined  according  to  the  elastic  theory, 
and  the  crown  thrust  for  the  symmetrical  arches  with 
half-spans  equal  to  the  segments  of  the  unsymmetrical 
arch,  determined  according  to  both  the  empirical  formula 
and  the  elastic  theory. 

The  shear  at  the  crown  for  the  unsymmetrical  arch  is 


Arch 

Unsymmetrical 
Shorter  Symmetrical 
Longer  Symmetrical 
Both  Symmetrical 


Crown  Thrust,  Lb. 
51,8)0 
51,100 
52,800 
51,500 


+235  lb.  and  the  bending  moment  at  the  crown  is  — 2485 
foot-pounds. 

If  the  method  proposed  is  applied  to  arches  differing 
considerably  from  the  type  of  arch  adopted  in  deriving 
the  expression  for  the  crown  thrust,  and  the  pressure 
line  is  found  to  be  unsatisfactory,  the  tentative  design 
should  be  modified.  The  shear  obtained  at  the  crc  m 
will  determine  the  change  to  be  made  in  the  length  of 
the  segments  of  the  unsymmetrical  arch,  in  order  ta 
place  the  crown  at  the  point  of  zero  shear. 


Plane-Table   Surveys  Advocated  for 
Drainage  Work 

Direct  Plotting  on  Drafting  Table  in  the  Field  is 

Great  Advantage  Over  Plotting  From  Field 

Notes  in  the  Office 

IN  MAKING  surveys  for  drainage  projects  the  plane- 
table  system  of  combining  surveys  and  direct  plotting 
in  the  field  is  superior  to  the  system  of  transit  survey 
followed  by  office  plotting  from  notes,  according  to  a 
paper  read  by  L.  H.  Williams,  Quincy,  111.,  at  the  annual 
meeting  of  the  Illinois  Society  of  Engineers. 

For  the  transit  method  of  survey  the  party  will  con- 
sist ordinarily  of  recorder,  transitman  and  one  rodman, 
but  where  the  rodman  has  to  walk  long  distances  be- 
tween shots  it  is  often  advantageous  to  have  two  men. 
So  far  as  the  transitman  is  concerned,  there  is  little 
difficulty  in  taking  instrument  readings  rapidly  enough 
to  keep  up  with  two  rodmen.  The  recorder  is  the  gov- 
ernor of  the  speed  of  the  party,  for  his  duty  requires  the 
noting  of  all  instrument  readings  such  as  horizontal 
angles  and  foresight  for  elevation,  besides  the  task  of 
giving  detail  descriptions  and  making  sketches  sufficient 
to  enable  the  office  draftsmen  to  plot  the  results. 

Necessity  of  having  sufficient  data  is  a  point  where- 
in the  transitman  may  fail  in  his  efforts  to  gain  speed, 
and  this  may  leave  large  areas  in  question  as  to  the 
correct  placing  and  joining  of  contours.  It  is  not  a 
matter  of  knowledge  as  to  the  many  horizontal  angles 
which  may  be  either  incorrectly  observed  or  recorded 
and  upon  which  there  is  no  check  either  in  field  or  office. 
No  control  point  closed  upon  can  give  a  check  as  to  azi- 
muth of  distance  in  the  circuit,  and  thus  an  error  may 
be  carried  through  an  entire  day's  work. 

Field  work  must  be  accurate,  concise  and  complete  in 
every  detail  to  be  of  significance  to  the  draftsman.  If 
the  transitman  is  to  do  the  drafting,  he  must  do  it  very 
soon  after  he  has  left  the  field  or  he  will  not  be  able  to 
rely  on  his  memory  for  a  true  portrayal  of  positions  or 
form.  Some  transit  parties  are  accompanied  by  an  as- 
sistant with  a  sketch  board,  but  this  is  an  added  cost 
and  is  the  same  as  having  two  recorders.  The  transit 
method  involves  the  transcribing  of  one  man's  notes 
by  another  who  gets  his  conception  of  the  topography 
from  the  notes  alone. 

With  the  plane  table  method  there  is  literally  a  draft- 
ing office  in  the  field.  The  outfit  consists  of  an  instru- 
ment by  which  points  are  located  in  the  field  graphically, 
the  map  being  fastened  to  a  board  or  table  top  sup- 
ported by  a  tripod.  The  instrument  or  alidade  has  a 
flat  rectangular  base  which  rests  on  the  map  and  may 
be  moved  to  any  desired  position.    One  side  of  this  base 
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has  a  ruling  edge  and  is  parallel  to  the  line  of  sight, 
which  permits  the  immediate  drafting  of  the  direction 
of  any  points  desired. 

Perhaps  the  main  objection  to  this  method  is  that  the 
map  is  necessarily  exposed  to  the  weather.  But  the 
source  of  error  due  to  distortion  or  shrinking  and  ex- 
panding of  the  paper  with  the  temperature  and  humid- 
ity is  easily  eliminated  by  using  a  paper  double  mounted 
on  linen,  with  the  grain  of  the  papers  at  right  angles. 
Seasoning  the  paper,  by  keeping  it  in  stock  for  some 
time  and  exposing  it  to  changeable  temperatures,  will 
help  to  prevent  changes  in  the  field. 

Scaling  the  distance  represented  between  the  rect- 
angular coordinates  plotted  on  the  maps  constitutes  the 
best  check  for  accuracy.  For  example,  coordinates 
plotted  five  inches  apart  on  a  scale  of  600  ft.  to  the  inch 
would  give  3000  ft.  on  each  axis.  If  the  tested  distance 
is  found  to  be  2995,  there  is  an  error  of  paper  shrinkage 
of  5  ft.  in  3000,  or  1  ft.  in  600,  and  the  corresponding 
correction  can  be  applied  to  plotting  of  instrument  read- 
ings. Since  most  distances  for  lengths  of  courses  for 
table  stations  and  side  shots  are  more  nearly  in  the 
neighborhood  of  400  or  500  ft.  this  correction  can  be 
neglected.  The  same  applies  to  the  correction  of 
(/  -|-  c)  instrument  equation. 

The  plane  table  is  not  mathematically  an  exact  in- 
strument so  far  as  the  readings  are  taken  when  the 
alidade  in  many  instances  is  not  precisely  centered  over 
the  position  of  the  plotted  station  occupied.  The  ele- 
ment of  accuracy  of  any  map  is  correct  only  to  the  ex- 
tent that  the  scale  will  permit  of  drafting  and  plotting, 
regardless  of  the  precision  of  field  measurements. 

Regarding  the  comparison  of  the  plotting  of  transit 
notes  in  the  office  with  that  of  plane  table  data  in  the 
field,  the  former  has  many  devices  which  tend  for  speed 
and  accuracy,  such  as  various  forms  of  protractors  with 
attachments  and  radial  arms.  These  cannot  supplant 
the  method  of  scaling  the  desired  distance  with  the  in- 
strument set  on  the  line  of  sight,  as  in  the  plane  table 
method.  This  forms  the  foundation  of  the  advantage 
the  plane  table  has  over  any  other  method,  for  with  the 
country  before  him  and  a  rodman  ready  to  send  to  any 
point  desired,  the  engineer  can  sketch  in  the  contour  at 
once,  thus  eliminating  time  spent  in  taking  unnecessary 
readings.  He  does  not  have  to  burden  his  memory  with 
detail,  and  has  no  conglomeration  of  notes  to  translate 
in  order  to  obtain  the  true  conception  of  topographic 
form. 

Plane  table  work  requires  an  instrument  man  and 
two  rodmen.  No  recorder  is  needed  on  drainage  sur- 
veys. The  only  records  are  level  notes,  fore  and  back 
sights  of  turning  points,  and  their  distances.  The  side 
shots  can  be  made  mentally  with  the  H.  I.  in  sight  on 
the  cover  sheet  of  the  map.  Side  shots  are  taken  only 
to  the  nearest  tenth,  and  the  result  is  marked  on  the 
plotted  position  on  the  map,  using  the  dot  denoting  the 
.station  as  decimal  point. 

Comparison  of  time  spent  in  the  field  work  may  seem 
to  give  the  plane  table  a  disadvantage,  considering  the 
portion  spent  in  sketching  contours  and  drafting  the  ca- 
dastral features.  However,  with  this  part  accomplished 
the  work  is  completed  and  ready  for  inking  or  tracing. 
With  other  methods  the  office  force  must  spend  even  a 
greater  length  of  time  for  the  same  drafting,  for  they 


must  work  from  descriptive  notes.  Even  so,  with 
skilled  men  in  both  positions,  the  number  of  acres 
covered  in  a  day  by  plane  table  methods,  completing  the 
work  as  they  go,  has  in  many  cases  far  surpassed  the 
acreage  ever  which  a  trained  transit  party  has  merely 
taken  notes. 

As  to  the  scale  for  maps  of  drainage  surveys,  Mr. 
Williams  advocated  400,  500  or  600  ft.  to  the  inch. 
Maps  on  these  scales  can  show  topographic  and  hydro- 
graphic  forms  in  proper  relief,  and  enable  the  engineer 
to  make  calculations  for  estimates  and  designs  for  con- 
struction works. 


Massachusetts  May  Standardize  Salaries 

A  SPECIAL  recess  committee  on  standarization  of 
salaries  of  state  employees  has  made  its  report  to 
the  Massachusetts  legislature.  The  plan  presented  is 
based  on  equal  salaries  for  the  same  classes  of  work  in 
practically  all  the  branches  of  the  state's  public  service. 
It  would  apply  to  all  classes  from  judges  to  laborers,  in- 
cluding hundreds  of  men  in  the  engineering,  inspection 
and  other  technical  departments. 

The  proposed  salary  range  for  engineering  and  some 
other  technical  classes  of  employees  is  as  follows : 


Engineer,  Grade 

I 

Engineering  assistant 

$60(>-$840-$l,020t 

II* 

Junior  engineer 

$1,080-$  1.800: 

III* 

Assistant  engineer 

$1  80O-$2,820 

IV* 

Senior  assistant  engineer 

$2,820-$3,600 

v 

Chief  engineer 

$3.900-$6,000 

Laboratory  assistant 

$480-$  1,200 

Health  instructor 

$1,080-$  1,680 

Analyst  of  explosives 

$I,800-J2.340 

Industrial  accident  investigator 

$1,320-$  1,800 

Insurance  examiner,  I 

Assistant  examiner 

$1,200-$  1,800 

u 

Examiner 

$I,980-$2.820 

III 

Chief  examiner 

$2,820-$3,6O0 

Minimum-wage  examiner 

$1,200-$  1,560 

Boiler  Inspector, 

I 

Inspector 

$1,440-$  1,800 

II 

Deputy  chief  inspector 

$2.340-$2.820 

Inspector  of  dredging 

Prevailing  rat^ 

Inspector  of  dumping 

Prevailing  rate 

Inspector  of  engine,  fire 

Prevention  appliances 

$900-$  L  200 

Fire  Warden, 

I 

Warden 

$900-$  1,440 

II 

Chief  warden 

$1.800-$2,340 

Gas  Meters 

I 

Inspector  of  meters 

$840-$!, 200 

II 

Inspector  and  analyst  of  gas 

$l,32O-$2,340 

III 

Chief  of  division  of  gas 
and  gas  meter  inspector 
(Gas  and  Electric  Light 

Commission) 

$3.600- $4,000 

Watershed  Inspector 

$840-$!, 320 
$1,200-$  1,680 

Smoke  Abatement    I 

Inspector 

II 

Chief  of  smoke  abatement 

$l.98O-$2.820 

Railroad  and  Rai 

way  I 

Inspector  steam  railroads 
(track    roadbed),    (car 

equipment) ,  (locomotives) 

$1,440-$!, 800 

II 

Senior  inspector 

$l,98O-$2.580 

III 

Chief  of  inspection  division 

$3, 600- $4, 800 

Telephone  and  Tele-     I 

Inspector  telephone  plant 

$l,440-$l,980 

graph  Inspector       II 

Chief  of  division 

$3.600-$4.800 

*  Includes  also  civil,  electrical,  mechanical  and  sanitary  engineers. 
t  Entrance  rates  dependent  upon  special  character  of  the  duties  to  b«  per- 
formed or  special  qualifications  necessary. 

};$ 1, 440 is  the  maxinuim  rate  for  transitmen  who  are  not  heads  of  oarties. 


Surface  Rights  Over  Coal  Mines  Protected 

A  court  decision  at  Scranton,  Penn.,  on  Jan.  8,  gives 
extensive  protection  to  surface  property  against  sub- 
sidence due  to  mining  operations.  Judge  O'Neill 
granted  an  injunction  restraining  the  People's  Coal  Co. 
from  mining  and  removing  coal  so  as  to  endanger  th< 
support  of  streets  and  public  highways  in  West  Scran- 
ton. The  city  is  held  entitled  to  TOO  ft.  of  lateral 
support  on  each  side  of  the  street,  more  or  less.  It  is 
understood  the  case  will  be  appealed  by  the  coal-mine 
operators.  The  injunction  carries  with  it  a  judgment 
in  favor  of  the  city  for  damages  to  the  sewer  system 
and  streets  amounting  to  about  $29,000. 
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First  Frost  Is  Never  Responsible  for  Cracked 
Concrete  Roadways 

Damage  Can  Be  Traced  to  the  Freezing  Which  Follows  a  Thaw— Water-Logged  Soil,  Confined  Between  Solidly 

Frozen  Earth  and  New  Layer  of  Ice,  Expands  and  Cracks  Slabs 

By  J.  L.  Harrison 

Highway  Engineer 


PROBABLY  the  most  serious  objection  that  can  be 
raised  against  concrete  as  a  surfacing  for  rural 
roads  and  light-traffic  city  streets  is  that  as  yet  no 
method  has  been  devised  for  preventing  the  "heaving" 
and  cracking  which  is  of  frequent  occurrence  in  the  late 
winter  and  early  spring  months.  If  this  seasonal 
destruction  is  ever  to  be  avoided,  the  nature  of  the 
causative  forces  must  be  understood;  for  though  the 
troubles  which  concrete  pavements  undergo  seem  almost 
universally  ascribed  to  frost  action,  there  is  little  ap- 
preciation of  just  what  phenomena  are  actually  covered 
by  this  term. 

A  consideration  of  certain  facts,  vi^hich  are  well 
known  or  can  be  easily  verified  by  observation,  will 
simplify  the  understanding  of  the  question;  and,  rea- 
soning from  them,  the  basis  of  a  proper  design  for  a 
concrete  roadway  may  be  determined.  Briefly  stated, 
these  are  as  follows : 

(1)  Throughout  the  greater  part  of  the  United  States 
the  soil  freezes  every  w^inter  to  a  depth  of  from  a  few 
inches  to  as  much  as  4  or  5  ft. — depending,  of  course, 
upon  the  isothermic  latitude. 

(2)  Pavements  do  not  heave  during  the  first  freeze. 
This  fact  is  attested  by  practically  all  engineers  in 
charge  of  their  maintenance.  Therefore  it  may  be  con- 
cluded that  such  swelling  as  may  attend  the  first  freez- 
ing of  the  soil  is  general  in  its  nature  and  of  no  conse- 
quence so  far  as  its  effect  on  hard  surface  pavements 
is  concerned. 


(3)  After  the  ground  has  frozen,  warm  periods  which 
thaw  the  surface  occur  rather  frequently,  this  thawing 
process  often  extending  to  a  depth  greater  than  the 
thickness  of  the  concrete  surfacing  of  the  ordinary 
highway,  but  not  to  the  full  depth  to  which  the  ground 
is  frozen. 

(4)  Any  snow  on  the  ground,  or  any  rain  or  snow 
which  falls  during  these  warm  periods,  is  absorbed  by 
the  thawed  out  layer  of  topsoil,  for  the  possibility  of 
the  escape  of  any  of  this  moisture  downward  through 
the  soil  is  largely,  if  not  wholly,  cut  off  by  the  still 
frozen  ground.  If  this  frozen  layer  is  not  at  first  im- 
pervious, it  will  rapidly  become  so,  as  any  water  seep- 
ing through  the  thawed  out  topsoil  will  freeze  soon  after 
reaching  the  still  frozen  ground.  In  this  vv^ay  it  may, 
and  in  fact  often  does,  happen  that  the  escape  of  water 
downward  is  wholly  cut  off  and  that  the  top  soil  becomes 
extremely  wet. 

(5)  During  the  late  winter  and  early  spring  months, 
thaws  are  followed  by  cold  periods  during  which  the 
layer  that  was  thawed  out  is  again  frozen  solid.  But 
whereas  the  original  freezing  of  the  ground  caused  no 
local  disturbances,  the  freezing  of  a  layer  of  wet  ground 
on  the  top  of  a  thick  sheet  of  frozen  earth  will  behave 
more  like  a  layer  of  water  which  freezes  on  top  of  a 
sheet  of  ice.  Consider  the  action  which  takes  place 
under  these  circumstances.  In  the  first  place,  the  old 
sheet  of  ice  has  not  melted  uniformly,  and  therefore 
presents  many  points  which  project  above  the  average 
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surface.  As  the  new  ice  begins  to  form  on  the  layer 
of  melted  ice,  its  under  surface  is  not  flat  and  smooth, 
but  irregular,  as  was  the  under  surface  of  the  original 
layer  of  ice.  As  this  new  layer  thickens  it  soon  comes 
in  contact  with  the  upward  projecting  portions  of  the 
original  ice  layer,  becoming  attached  thereto  at  many 
points.  The  freezing  progressing,  pressure  is  developed. 
Perhaps  in  many  cases  this  pressure  breaks  the  con- 
tact between  the  old  and  new  layers,  but  in  many  in- 
stances the  pressure  will  rupture  the  new  surface  of  ice 
and  relieve  itself  by  flowing  out  on  top.  However,  the 
temperature  of  the  water  between  the  two  layers  of 
ice  has  fallen  below  freezing,  due  to  the  pressure,  and 
therefore  as  soon  as  the  new  ice  layer  ruptures,  the  re- 
lease water  freezes  before  it  has  a  chance  to  spread  out 
uniformly  over  the  upper  layer  of  ice.  It  piles  up  in  a 
more  or  less  circular  mass,  often  a  number  of  inches 
higher  than  the  general  level  of  the  top  of  the  upper 
ice  sheet.  This  phenomenon  will  be  recalled  by  all  who 
have  witnessed  the  freezing  of  an  inch  or  two  of  water 
on  an  old  ice  sheet  during  the  skating  season. 

If  the  amount  of  moisture  which  has  fallen  during  a 
warm  period  has  saturated  the  layer  of  soil  which  has 
been  thawed  out-  if  the  design  of  the  highway  is  such 
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.Hot  Under .. 


The  writer  has  heard  of  cases  where  it  was  possible  to 
see  clear  across  the  subgrade  under  concrete  blocks. 

(8)  If  the  pressure  is  relieved  by  an  outpouring  of 
water  only,  the  pavement  will  settle  back  in  place  when 
the  gro'md  thaws  out  in  the  spring.  Unfortunately, 
however,  the  water  often  carries  with  it  enough  solid 
matter  so  that  the  bunch  formed  at  the  point  of  rupture 
will  not  completely  disappear. 

The  writer  believes  that  relief  from  heaving  will  in- 
volve a  complete  alteration  of  the  design  of  the  foun- 
dation for  all  hard  surface  pavements.  There  can  be  no 
doubt  that  a  dry  subgrade  would  never  heave  and 
though  much  attention  has  been  given  to  this  point, 
engineers  have  assumed  that  water  can  drain  dowTi  and 
sway  in  the  winter  just  as  it  does  in  the  summer;  and 
have  overlooked  the  fact  that  all  subdrains,  as  now  de- 
signed, are  likely  to  become  clogged  with  ice. 

The  designs  at  present  used,  and  as  here  illustrated, 
are  faulty  in  that  they  take  no  account  of  frozen  sub- 
grades.  Thus  if  there  id  a  thaw  which  has,  let  it  be  as- 
sumed, penetrated  the  ordinary  surface  soil  to  a  depth 
of  about  a  foot,  the  subsoil  and  any  subdrainage  system 
used  being  still  frozen  to  a  line  about  as  B-B.  Then  if 
there  is  a  rain  or  snow  fall,  and  if  the  soil  in  the  ditches 
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that  either  capillary  action  or  direct  ssepage  will  en- 
able this  moisture  to  penetrate  to  any  thawed  ground 
under  the  pavement;  and  if  the  warm  period  is  of  suflfi- 
cient  duration  to  enable  this  moisture  to  work  its  way 
under  the  pavement,  conditions  are  ideal  for  the  heaving 
of  the  pavement  whenever  there  is  a  sufficiently  pro- 
tracted drop  in  the  temperature.  For  water  freezing 
between  a  thick  layer  of  frozen  ground  and  a  hard  pave- 
ment can  hardly  be  materially  different  from  water 
freezing  between  two  ice  sheets. 

(6)  As  concrete  is  a  poor  conductor  of  heat,  it  is 
probable  that  both  the  thawing  out  of  the  ground  and 
its  refreezing  will  take  place  more  slowly  through  a 
concrete  pavement  than  they  do  through  ordinary  soil, 
especially  if  the  soil  is  pretty  well  saturated.  When 
there  is  saturation  of  even  a  small  thickness  of  soil  be- 
tween a  concrete  pavement  and  a  thick  layer  of  frozen 
ground  under  the  pavement,  there  can  be  no  escape  from 
heaving  if  the  following  weather  is  severe,  for  the  frost 
action  will  work  down  in  the  wet  shoulders  faster  than 
it  will  through  the  pavement  itself,  and  in  this  way  so 
seal  the  edges  of  the  pavement  that  the  final  release  of 
the  pressure  can  come  only  by  a  process  of  rupture. 
But  as  rupture  always  takes  place  at  the  weakest  point, 
it  is  local  in  its  effect. 

(7)  That  the  blocks  affected  are  not  raised  or  frac- 
tured by  any  general  movement  of  the  base  is  usually 
evident  from  the  fact  that  when  newly  "heaved,"  and 
before  traffic  has  affected  their  position,  it  is  often  pos- 
sible to  push  sticks  between  the  blocks  and  the  base. 


and  slopes  is  porous,  water  can  readily  seep  through 
into  the  base.  But  as  under  such  circumstances  the 
larger  part  of  any  stone  base  as  now  designed  is  in  the 
still  frozen  stratum,  water  that  percolates  into  the  lower 
and  colder  part  of  it  will  freeze,  thus  gradually  closing 
the  pores  in  the  base.  If  the  process  is  continued  over 
a  period  of  some  days,  during  which  there  may  be  al- 
ternate periods  of  thawing  and  freezing,  the  voids  in 
the  base  may  become  thoroughly  filled  with  ice  and  con- 
sequently as  inoperative  for  drainage  purposes  as  the 
normal  subsoil. 

In  this  connection  it  might  be  remarked  that  what- 
ever success  has  attended  the  use  of  the  heav>-  gravel 
and  stone  drain  under  concrete  pavements  is  easily  ex- 
plained as  having  been  wholly  due  to  the  fact  that  such 
structures  act  as  a  reservoir  into  which  the  leakage 
from  the  ditches  and  oversaturated  shoulders  can  be 
poured,  and  that  as  long  as  the  leakage  does  not  exceed 
this  storage  capacity  the  pavement  is  safe  from  heav- 
ing. But  when  the  soil  or  broken  stone  below  B-B  has 
been  converted  into  a  solid  mass  by  the  filling  of  all  of 
the  voids  with  ice,  and  the  leakage  has  continued  until 
the  volume  between  B-B  and  the  bottom  of  the  pavement 
has  become  saturated,  then  a  drop  in  temperature  re- 
sults in  the  lifting  and  breaking  up  of  the  overlying 
slabs. 

To  avoid  tnese  harmful  results  it  is  necessary  to  raise 
the  concrete  pavement  or  lower  the  ditches  such  a  dis- 
tance that  the  saturation  of  the  top  layer  of  soil  ad- 
jacent to  the  road  will  not  result  in  the  saturation  of 
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any  porous  or  thawed  out  material  under  the  pavement 
itself.  This  may  be  done  by  providing  a  drainage  sys- 
tem so  located  that  it  will  surely  function  whenever  any 
part  of  the  ground  under  the  pavement  thaws.  This 
provision  establishes  four  requirements: 

(1)  The  ditches  should  be  placed  far  enough  below 
the  bottom  of  the  concrete  pavement  that  there  can 
never  be  direct  leakage  from  the  ditches  into  any  part 
of  the  subgrade  which  might  thaw  out  during  winter. 

(2)  The  base  should  be  so  constructed  that  any  leak- 
age through  the  shoulders  or  through  cracks  in  the 
pavement  can  drain  into  the  ditches  at  once. 

(3)  The  thickness  of  the  sub-base  should  always  be 
great  enough  that  the  depth  of  the  base  plus  the  depth 
of  the  pavement  will  at  least  equal  the  total  depth  to 
which  winter  thaws  are  likely  to  reach. 

(4)  All  side  ditches  and  all  lateral  drainage  ditches 
must  be  so  sloped  that  surface  water  will  be  thoroughly 
and  promptly  drawn  off. 

'  Improvements  usually  cost  something.     However,  in 
'  this'  case,  as  it  should  usually  be  sufficient  to  place  only 
,  about  6  in.  of  stone  under  a  concrete  pavement;  and  as 
a  foot  of  stone  is  now  used  in  many  instances,  the  cost 
'  of  the  completed  pavement  ought  not  to  be  much  in- 
/  creased.    As  little  as  4  in.  of  stone,  properly  placed,  will 
be  enough  for  a  base  in  many  regions. 
>  The  necessity  of  raising  the  subgrade  or  lowering 
.  the  ."ditches  enough  to  give  at  least  8  in.  clear  distance 
between  the  bottom  of  the  ditch  and  the  bottom  of  the 
concrete   slabs  will   be  open  to   some   objection   where 
pavements  are  to  be  built  within  the  corporate  limits  of 
towns  and  cities.    This  provision  will  also  involve  some 
expense.     However,   in   answer  to   these   objections    it 
should  be  pointed  out  that  whenever  the  roofed  area  ap- 
proaches 100%,  as  it  does  even  in  the  residence  districts 
of  many  large  cities,  and  the  sewer  systems  are  nearly 
complete,  heaving  has  never  been  enough  of  a  problem 
to  cause  trouble.     Where  the  conditions   fall  between 
those  prevailing  in  the  city  and  those  in  the  open  coun- 
try, the  engineers  in  charge  should  make  such  provi- 
sions for  winter  drainage  as  seem  necessary — a  matter 
which  it  will  not  be  hard  to  do  when  it  is  fully  appreci- 
ated that  winter  drainage  problems  are  distinctly  dif- 
ferent from  summer  drainage  problems. 


Price  of  Export  Cement  High 

According  to  a  special  statement  of  the  division  of 
statistics  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, the  185,592  barrels  of  cement  exported  from  this 
country  in  October  last  was  valued  at  $388,724,  or  about 
$2.10  per  barrel.  The  price,  f.o.b.  New  York  on  Nov.  1, 
without  containers  was  $1.82,  it  being  assumed  that  a 
large  share  of  the  material  was  shipped  from  that  port. 
On  the  basis  of  the  statement,  Brazil,  the  Panama 
Canal,  Cuba,  and  the  Argentine  Republic,  in  the  order 
named,  are  the  principal  consumers  of  American  cement, 
being  the  only  ones  receiving  more  than  10,000  bbls. 
each,  and  taking  between  them  nearly  half  the  total. 
All  of  the  cement  shipped  during  the  month  went  to  the 
Americas,  and  the  prices  indicated  ranged  from  about 
$1.70  per  bbl.  for  that  sent  to  Panama  to  about  $2.70 
for  that  sent  into  Mexico.  The  55,000  bbls.  bought  by 
Brazil  and  20,000  bbls.  sent  to  the  Argentine  were  ap- 
parently sold  at  the  average  price  given  above. 


Railway  Bridge  Live  Load  and  Impact 
To  Be  Studied  in  India 

AN  OFFICIAL  committee  of  railway  bridge  engi- 
neers in  India,  convened  by  the  Government  Rail- 
way Board,  recently  began  the  formulation  of  new  li^e 
load  standards  for  Indian  railways.  The  four  gages  in 
use  there,  G-^-ft.,  meter,  30  in.  and  24  in.,  call  for  four 
separate  standards.  Present  standards,  existing  for  a 
number  of  years,  are  believed  to  be  no  longer  ample. 

A  provisional  recommendation  has  been  made  by  the 
committee  that  a  train  loading  of  4000  lb.  per  foot  of 
track  for  5i  ft.  gage  and  2800  lb.  per  foot  of  track  for 
meter  gage  be  used.  No  agreement  has  yet  been 
reached  on  the  type  or  axle  loading  of  a  standard  en- 
gine for  bridge  design  purposes. 

Allowable  unit  stresses,  the  committee  recommends, 
should  be  kept  at  the  present  standards,  which  for  teel 
are  18,000  lb.  per  sq.in.  for  tension  and  compression, 
11,200  lb.  for  shear,  and  24,600  lb.  for  bearing.  These 
are  assumed  to  be  based  on  a  tensile  elastic  limit  of 
about  36,000  lb.  per  sq.in.,  and  the  principle  is  held  that 
"ordinary  stresses  which  are  readily  computable  should 
be  limited  to  one-half  the  elastic  limit."  It  is  considered 
that  these  unit  stresses  allow  a  margin  for  accidental 
defects  in  material  and  workmanship,  corrosion,  tem- 
perature, stress,  and  other  stresses  not  readily  com- 
putable, but  do  not  allow  a  margin  that  will  cover  large 
secondary  stresses  in  badly  designed  structures. 

The  committee  is  planning  in  its  future  work  to  pre- 
pare specifications  for  bridge  design  "which  will  draw 
attention  to  the  principal  defects  of  badly  designed  gir- 
ders which  cause  excessive  secondary  stresses." 

The  committee  was  requested  also  to  consider  impact. 
So  far  the  Pencoyd  formula,  300/(300  +  L)  has  been 
in  use,  but  it  was  recently  proposed  to  substitute  the 
new  American  Railway  Engineering  Association  for- 
mula, 30,000/  (30,000  +  U) .  The  fact  that  the  new  for- 
mula gives  reduced  impact  allowances  on  long  spans, 
but  that  few  of  the  experiments  on  which  it  is  founded 
were  made  on  long  spans,  was  one  of  the  factors  that 
led  the  committee  to  retain  the  older  formula. 

The  members  also  agreed  that  experiments  on  which 
an  impact  formula  for  Indian  railways  should  be  based 
ought  to  be  made  in  India,  and  such  investigations  have 
been  recommended  to  the  Government.  As  a  prelim- 
inary, the  question  of  the  best  type  of  extensometer  and 
deflectcmeter  is  to  be  looked  into. 

The  question  came  up  whether  different  impact  allow- 
ances should  be  made  for  each  of  the  four  gages.  The 
chief  fact  of  influence  is  that  on  the  narrow  gages  only 
moderate  speed  can  be  reached.  However,  since  certain 
impact  experiments  have  shown  that  the  dynamic  effect 
of  a  train  may  be  greater  at  25  miles  per  hour  than  at 
higher  speed,  the  committee — pending  the  tests  which  it 
purposes  to  have  made — considers  that  the  Pencoyd  for- 
mula should  be  applied  to  narrow-gage  railway  bridges 
as  well  as  to  the  meter  gage  and  5i-ft.  gage. 

The  committee  consists  of  G.  Richards,  chief  engi- 
neer of  the  railway  board,  chairman ;  A.  A.  Biggs,  chief 
engineer,  Madras  &  Southern  Mahratta  Ry. ;  C.  W.  An- 
derson, engineer  of  bridges,  Bengal-Nagpur  Ry. ;  H.  S. 
Sales,  bridge  engineer.  North  Western  Ry. ;  and  T.  C. 
Hood,  Great  Indian  Peninsula  Ry. 
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French  Quarries  Inspected  by  U.  S.  Engineers 

In  900-Mile  Automobile  Trip  Two  Officers  Find  Hand  Labor  the  Prevailing  Method 
of  Operation — Average  Daily  Output  1  to  U  Metric  Tons  Per  Man 

By  Robert  K.  Tomlin,  Jr. 

Ensineorinp  News-Record  War  Con-espondent   in    France 


I 


WITH  up-to-date  mechanical  equipment  installed  in 
those  French  quarries  which  will  be  worked 
ultimately  by  American  forces  to  supply  crushed  rock 
for  military  road  building  and  track  ballast,  it  is  hoped 
that  substantial  increases  in  the  present  output  per 
,  ((.man  per  day  may  be  made.  Under  the  present  methods 
of  operation  by  the  French  the  average  daily  output  per 
man  is  from  1  to  I2  metric  tons.  In  order  to  get  first- 
hand information  regarding  French  quarry  resources 
in  the  territory  which  our  troops  will  occupy,  the 
manager  of  roads,  American  Expeditionary  Force,  dele- 
gated two  of  his  officers  to  make  an  inspection  trip. 
The  engineers,  one  formerly  in  the  quarry  business 
on  the  Pacific  coast,  the  other  a  former  representa- 
tive of  a  large  machinery  manufacturing  company, 
have  just  completed  their  mission,  which  involved  a 
900-mile  automobile  journey,  and  have  told  me  in  a 
general  way  the  results  of  their  observations. 

Almost  the  first  thing  an  engineer  learns  in  France 
is  that  mechanical  equipment  of  any  kind,  except  in 
the  plants  now  working  on  munitions  and  other  war 
material,  is  about  as  difficult  to  get  as  white  bread, 
or    telephone    service    which    has    even    the    semblance 


of  efficiency.  And  so,  while  one  can  make  all  sorts  of 
estimates  of  quarry  output  with  mechanical  plant,  the 
first  real  big  job  is  to  land  the  machinery  and  the 
men  to  operate  it  safely  on  this  side  of  the  Atlantic. 
Then  the  output  will  very  largely  take  care  of  itself. 
With  regard  to  the  French  quarries,  however,  I  am 
told  that  with  a  few  exceptions  hand  labor  has  been  the 
chief  reliance  ever  since  the  war  began.  No  local 
quarries  are  being  worked  by  American  forces  at  this 
writing,  and  until  some  definite  arrangement  is  made 
with  the  French  for  the  taking  over  of  quarries  in 
certain  territory  by  our  men,  very  little  can  be  said 
on  the  subject. 

The  labor  used  in  the  French  quarries  which  were 
visited  by  the  two  engineers  of  the  road  department 
of  our  army  is  to  a  large  extent  African,  although 
some  French  workers  are  used.  Sometimes  an  Ingersoll- 
Rand  compressor  and  jackhamer  drills  were  in  evidence, 
but  for  the  most  part  the  drilling  is  done  by  hand. 
I  was  told  that  the  rate  of  drilling  was  from  1  to 
1:^  meters  per  man  daily.  The  rock  is  a  soft  limestone, 
with  layers  of  clay  intervening.  The  quarries  as  a  rule 
are  worked  in  low  faces,  and  drill  holes  are  commonly 


French  oflicial  pictures 

IN  THK  FRENCH  METHOD  OF  QUARRY  OPERATION  HAND  LABOR  HAS  BEEN  USED  TO  A  LARGE  EXTENT 
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French  official  pictures 

DELIVERING  QUARRY  OUTPUT  TO  CRUSHERS— NOTE  GABLED  SHAPE  OF  MOTOR-TRUCK  BOTTOM  IN 
FOREGROUND— DUMPING  BODIES  ON  TRUCKS  VERY  UNUSUAL 


about  8  ft.  deep.  After  being  broken  out  by  explosives, 
the  rock  is  fed  into  small  jaw  crushers,  or  else  reduced 
in  size  by  hand  tools.  The  rock  is  screened  in  inclined 
grizzlies  with  2 -in.  spacing,  and  for  breaking  the  large 
chunks  one  of  the  prevailing  implements  is  a  small 
hammer  on  the  end  of  what  is  described  as  a  "bamboo 
cane."  Such  mechanical  crushers  as  were  observed 
were  run  with  any  kind  of  power  available — sometimes 
steam,  sometimes  gasoline,  sometimes  electricity. 


Most  of  the  loading  into  cars  is  hand  work,  and  a 
radical  difference  between  these  wartime  quarries  and 
the  kind  an  American  engineer  is  accustomed  to  is  the 
absence  of  storage  bins.  This  lack  of  bjns  was  noted 
throughout  their  trip  by  the  two  American  engineer 
officers.  All  rock  storage  of  the  smaller  quarries  is 
either  in  stockpiles  on  the  ground  or  in  the  cars  them- 
selves. Two  reasons  are  advanced  for  this  practice. 
In  the  first  place,  lumber  in   France  is  pretty  much 


French  official  pictures 
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of  a  luxury  these  days,  and  in  the  second,  a  group  of 
storage  bins  might  tempt  an  enemy  airman  to  a  test 
of  his  markmanship  with  high-explosive  bombs.  As  a 
means  of  increasing  output  in  any  quarries  which 
American  forces  may  operate,  it  is  the  intention  to 
dispense  with  hand  loading  of  cars  to  as  great  an  extent 
as  possible.  Much  of  the  crushed  rock,  I  learn,  is 
transported  by  means  of  the  French  system  of  canals 
in  boatloads  of  250  metric  tons  each. 

There  is  one  French  quarry  of  large  size  where  trap- 
rock  is  procured  and  where  crushers  and  mechanical 
devices  of  various  kinds  are  more  in  evidence  than  at 
the  smaller  limestone  quarries.  This  big  quarry  is  in 
the  form  of  a  large  "glory  hole"  which  is  worked  in 
six  benches  each  25  ft.  high.  The  stone,  however,  is 
lowered  in  cars  on  gravity  planes  to  the  tunnel  level 
instead  of  being  drawn  through   chutes.     The  output 


of  this  quarry  is  600  tons  a  day  with  a  force  of  about 
400  men.  Steam-driven  air  compressors,  tripod  drills, 
jackhamers  and  mechanical  chain  haulage  through  a 
long  tunnel  are  features  of  these  works.  The  storage, 
however,  is  principally  on  the  ground  or  in  the  small 
wooden  quarry  cars,  of  which  there  are  about  1500. 
This  is  the  biggest  of  the  French  quarries,  and  trap 
rock  is  shipped  from  it  by  rail  to  points  as  far  di.stant 
as  150  miles. 

From  my  conversation  with  the  engineers  who  in- 
spected the  French  quarries,  I  infer  that  our  chief  task 
in  procuring  crushed  rock  for  road  construction  and 
maintenance  will  be  to  revise  the  operating  system  now 
in  force  with  a  view  to  securing  greater  output  with 
fewer  men.  This  will  mean  the  installation  of  up-to- 
date  machinery,  the  provision  of  elevated  storage  capac- 
ity, and  the  speeding  up  of  car  loading. 


Society  Service 

A  Section  Dealing  with 
the  Results  of  Teamwork  by  Technical  Men 


Public  Work  of  One  Engineering  Society 
During  the  Past  Year 

"*T^AKING  organized  action  on  affairs  of  public 
J.  policy  is  generally  regarded  as  a  new  departure 
for  engineers.  It  is  not  new  to  the  engineers  of  Nash- 
ville," said  Hunter  Macdonald,  president  of  the  Engi- 
neering Association  of  Nashville,  in  his  address  to  that 
society  on  Jan.  4.  "While  it  is  true  that  in  the  not 
very  distant  past  the  generally  accepted  object  of  engi- 
neering organization  was  the  advancement  of  engineer- 
ing knowledge  and  practice,  the  history  of  this  organiza- 
tion is  replete  with  instances  of  having  forcibly  injected 
itself  into  public  affairs  when  convinced  that  our  city 
government  was  in  danger  of  adopting  some  policy  not 
in  accord  with  good  engineering  and  flagrantly  against 
the  public  interest." 

Carrying  out  these  remarks,  Mr.  Macdonald  gave  a 
summary  of  the  public  service  work  done  by  the  Engi- 
neering Association  of  the  South  and  then  reviewed  the 
work  done  during  the  past  year  by  its  successor,  the 
Engineering  Association  of  Nashville,  The  earlier  parts 
of  this  record  include  some  notable  items  of  society  ac- 
tivity: Opposing  and  defeating  a  dangerous  water  fil- 
tration contract  in  1904;  advising  the  city  on  methods 
to  pursue  in  securing  a  purified  water  supply,  at  the  re- 
quest of  the  city  officials,  in  1907 ;  work  in  park  adminis- 
tration, carried  on  continuously  during  a  number  of 
years;  joint  work  with  the  fire  commissioner  and  the 
building  inspector  in  framing  a  new  building  law 
subsequently  enacted;  assistance  in  organizing  smoke 
abatement  work;  study  of  city  government  leading  to 
report  on  the  impracticability  of  securing  efficient  ad- 
ministration under  the  present  so-called  commission 
form  of  government  and  pointing  out  how  the  charter 
should  be  amended  for  efficient  administration ;  coopera- 
tion with  other  public  bodies  in  a  central  health  board, 


including  propaganda  for  sewera^^e  extension,  and  finally 
the  great  undertaking  carried  out  a  year  ago  in  study- 
ing and  promoting  the  Muscle  Shoals  power  project  as 
part  of  the  government  nitrate  plant  proposal. 

The  past  year  brought  many  more  opportunities  to 
the  Nashville  association,  and  a  large  total  of  public 
service  work  was  accomplished.  An  unusual  feature  is 
participation  in  routine  administrative  work  of  the  city. 
Continuous  contact  through  the  central  health  board 
with  city  sanitation,  and  contact  with  the  building  de- 
partment through  a  committee,  are  two  examples.  A 
related  item  of  service  was  the  nomination  of  a  smoke 
inspector,  at  the  request  of  the  mayor;  the  man  named 
by  the  committee  on  smoke  abatement  was  appointed. 

Most  of  the  other  work  was  of  the  character 
of  investigation,  in  some  cases  combined  with  active 
promotion  of  the  resulting  recommendations. 

Continuation  of  earlier  work  of  the  society  on  the 
study  of  city  sanitation  and  sewer  extension  culminated 
in  the  passage  of  a  bond  issue  by  vote  of  the  citizens, 
so  that  construction  work  on  sewer  extension  will  soon 
be  under  way.  The  society  helped  actively  in  bringing 
about  this  favorable  result.  A  committee  joined  hands 
with  the  CO'  nty  authorities  in  securing  highway  legis- 
lation for  the  Federal  aid  work ;  these  efforts  were  par- 
tially successful  and  more  is  to  be  done  in  the  same  di- 
rection at  the  next  session  of  the  st?'"e  legislature. 

A  special  committee  studied  the  situation  of  the  water- 
works and  electric  light  plant,  and  drew  public  attention 
to  the  importance  of  improving  the  operation  of  both 
plants.  This  work  apparently  has  not  yet  led  to  remedial 
action.  Another  committee  studied  traffic  conditions  in 
Nashville's  narrow  streets,  and  assisted  in  bringing 
about  a  one-way  traffic  arrangement.  The  society 
joined  in  the  effort  that  helped  to  formulate  and  promote 
a  national  water-power  law.  Delegates  were  sent  to  a 
national  conference  on  a  uniform  boiler  code,  and  both 
a  national  and  a  Tennessee  law  were  drawn  up,  the  latter 
failing  of  passage  in  the  legislature.  Investigations  of 
the  working  of  the  city  charter  led  to  the  drawing  of 
amendments  designed  to  make  the  government  more 
efficient. 

In  all  war  activities  the  association  bore  its  share, 
especially  in  promoting  enlistment.  Thirteen  of  its 
members  went  into  service. 
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Service  to  the  engineering  profession  was  represented 
by  one  important  item  of  the  association's  work,  namely, 
participation  in  the  engineering  cooperation  conference. 
This  participation  continues.  In  addition  the  association 
is  represented  on  the  committee  of  five  to  devise  ways 
and  means  for  carrying  the  hoped-for  cooperation  into 
effect. 


Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


The  American  Society's  New  Constitution 

Sir — Having  read  the  letter  which  appeared  in  your 
issue  of  Feb.  14,  over  the  names  of  Hunter  McDonald 
and  Clemens  Herschel,  relative  to  the  proposed  revision 
of  the  constitution  of  the  American  Society  of  Civil 
Engineers,  the  circular  letter  in  opposition  thereto,  and 
the  resolutions  adopted  at  the  annual  meeting,  the 
writer,  as  the  author  and  mover  of  the  resolutions,  asks 
the  privilege  of  your  columns  for  the  following: 

The  letter  plainly  insinuates  that  the  opposition  was 
promoted  by  the  secretary  of  the  society.  The  resolu- 
tions were  prepared  by  the  mover  after  a  very  careful 
study  of  every  section  of  the  proposed  new  constitution, 
which  resulted  in  the  firm  conviction  that  it  contained 
serious  defects.  The  resolutions  offered  and  the  outline 
of  the  arguments  supporting  them  were  shown  to  and 
discussed  with  but  one  member  of  the  society,  and  that 
one  member  was  not  the  secretary,  who  subsequently 
expressed  to  the  writer  his  lack  of  sympathy  with  some 
of  the  objections. 

It  is  needless  to  review  the  arguments  submitted  in 
opposition  to  the  proposed  revision,  but  special  emphasis 
was  placed  upon  the  extraordinary  provisions  which 
would  make  it  possible  for  four  members  of  the  exec- 
utive committee  to  change  the  by-laws  relating  to 
disciplinary  measures  at  any  meeting  of  the  committee 
and  deprive  any  member  of  the  society  of  rights  which 
should  be  assured  him  by  the  constitution.  While  it 
may  be  inconceivable  that  such  a  thing  would  be  done, 
it  would  be  legally  possible  were  the  new  constitution 
to  be  adopted.  Such  a  defect  appears  to  be  fundamental, 
and  that  those  present  at  the  annual  meeting  shared 
this  conviction  was  indicated  by  the  vote  in  favor  of  the 
resolutions,  which  was  almost  unanimous,  scarcely  more 
than  a  dozen  of  the  500  or  more  present  indicating  their 
disapproval. 

As  to  the  circular  letter  in  opposition  to  the  pro- 
posed constitution,  an  analysis  of  which  "both  as  to 
contents  and  personnel  of  signature"  is  invited  by 
Messrs.  McDonald  and  Herschel,  the  writer  has  no 
apology  to  offer  for  the  company  he  was  in,  these  signers 
including  no  less  than  five  past  presidents  of  the  society, 
seven  former  vice  presidents  and  thirty-one  former  or 
present  directors,  one  of  whom  also  served  as  secretary 
of  the  society  for  13  years.  Is  it  possible  that  these, 
as  well  as  the  113  other  signers,  are  simply  deliberate 
or  unconscious  agents  of  an  individual  who  is  said  to 


have  threatened  to  do  all  he  could  to  defeat  the  con- 
stitution and   "has  kept  his  promise"? 
New  York  City.  Nelson  P.  Lewis. 


Sir — I  regret  to  see  in  a  letter  regarding  the  proposed 
revision  of  the  constitution  of  the  American  Society  of 
Civil  Engineers  which  appeared  in  your  issue  of  Feb. 
14  an  insinuation  that  the  secretary  of  the  society 
inspired  the  opposition  to  the  adoption  of  this  revision, 
thereby  raising  a  question  as  to  the  good  faith  of  those 
signing  the  letter  sent  to  the  corporate  members  of 
the  society.  As  I  took  no  part  in  the  preparation  of 
this  letter,  I  leave  this  insinuation  to  be  answered  by 
others,  but  I  deem  it  only  fair  to  state  that  in  my  five 
years'  service  on  the  board  of  direction  of  the  society — 
three  years  as  director  and  two  years  as  vice  president — 
during  which  period  there  were  many  controversies  over 
the  constitution  and  other  matters,  I  have  known  of  no 
case  where  the  secretary  either  inspired  or  took  any 
part  in  preparing  or  directing  any  action  intended  to 
influence  the  members  in  their  votes. 

The  present  constitution  has  been  operative  for  many 
years,  and  with  minor  amendments  from  time  to  time 
to  conform  to  the  growth  of  the  society  has  served  its 
purpose  well.  No  situation  has  arisen  which  it  did 
not  adequately  meet.  The  present,  while  so  many  of 
the  members  are  absent  on  war  duty  and  the  minds 
and  hearts  of  all  are  occupied  with  worthier  subjects, 
is  not  an  opportune  time  to  consider  such  radical  changes 
as  are  proposed. 

One  reason  alone  is  sufficient  for  the  decisive  rejec- 
tion of  the  revised  constitution,  if  no  others  had  been 
set  forth.  The  membership  is  again  asked  to  determine 
the  status  of  the  secretary — although  only  four  years 
ago,  by  a  majority  of  an  extraordinarily  large  vote, 
they  settled  this  question — without  even  the  securing, 
by  the  revision  committee,  of  the  approval  of  the 
majority  of  the  entire  board  of  direction. 

New  York  City.  J.  Waldo  Smith. 


Sir — We  regret  that  in  the  interests  of  fair  play  and 
the  welfare  of  the  American  Society  of  Civil  Engineers 
we  feel  obliged  to  take  part  in  the  public  discussion  of 
the  questions  which  have  arisen  in  connection  with  the 
proposed  revision  of  the  society's  constitution.  We  re- 
gret particularly  that  certain  of  the  members  of  the 
society  should  have,  in  this  connection,  made  a  per- 
sonal attack  upon  the  secretary. 

We  will  refer  briefly  to  the  letter  signed  by  Messrs. 
McDonald  and  Herschel  in  your  issue  of  Feb.  14,  and 
the  letter  in  your  issue  of  Feb.  21,  by  Messrs.  McDonald, 
Ockerson,  Endicott,  Davies  and  Herschel.  We  suggest 
that  two  other  letters  in  your  issue  of  Feb.  21  deserve 
a  careful  hearing,  namely,  the  one  signed  by  Charles 
Warren  Hunt  and  the  one  by  Frederick  C.  Noble.  We 
find  ourselves  in  agreement  with  statements  made  in 
these  two  letters. 

In  the  first  letter  named,  exception  is  taken  to  the 
statement  in  the  second  paragraph  of  the  resolution 
adopted  at  the  annual  meeting,  as  follows :  "Whereas, 
it  appears  that  the  opinion  of  the  members  of  the  board 
of  direction  was  greatly   divided  as   to   some  of  the 
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changes."  This  statement  is  correct,  and  it  is  true 
that  there  were  developed  in  the  discussions  in  the  board 
of  direction  such  differences  of  opinion. 

Referring:  to  the  letter  by  the  five  members,  it  is  not 
justifiable  to  indicate  that  the  members  who  signed  the 
circular  letter  of  Dec.  31  took  an  unfair  advantage  of 
the  membership  in  sending  out  their  letter,  for,  as  is 
shown  in  the  letter  now  under  discussion,  this  circular 
letter  was  received  a  week  before  the  annual  meeting, 
thus  giving  the  members  an  opportunity  to  study  in 
advance  the  involved  questions  and  so  be  prepared  to 
act  affirmatively  or  negatively. 

It  is  also  pertinent  to  draw  attention  to  the  fact  that 
the  letter  of  Past  Presidents  McDonald  and  Herschel 
appeared  in  your  issue  of  Feb.  14. 

Furthermore,  this  circular  letter  of  Dec.  31  disposes 
of  the  statement  in  the  paragraph  beginning,  "Let  no 
one  deceive  himself,"  wherein  it  is  stated  that  "there 
was  no  opposition  to  or  disagreement  upon  the  proposed 
new  constitution"  except  on  the  one  question  of  the 
secretary  being  a  member  of  the  board  of  direction. 
This  circular  letter,  to  which  are  attached  the  names 
of  a  number  of  members  of  the  board  of  direction, 
clearly  shows  that  the  authors  of  that  letter  objected  on 
many  other  grounds  than  the  one  named. 

It  is  stated  in  the  fourth  paragraph  from  the  end  of 
the  letter  now  under  discussion  that  the  proposed  con- 
stitution provides  for  the  election  of  the  secretary 
"at  the  meeting  of  the  board  next  preceding  the  annual 
meeting."  This  is  an  error.  The  proposed  change 
leaves  the  time  of  election  unspecified,  as  is  seen  by  re- 
ferring to  page  14  of  the  circular  issued  by  order  of 
the  board  of  direction,  under  date  of  Dec.  15.  This 
error  seems  to  be  an  example  of  marked  carelessness 
in  statement  in  the  letter  signed  by  Messrs.  McDonald, 
Ockerson,  Endicott,  Davies  and  Herschel,  which  is  evi- 
dent  to  anyone  who  will  take  the  trouble  to  examine 
the  record. 

Furthermore,  the  undersigned  do  not  agree  that  the 
time  set  for  organizing  the  new  board  is  an  inappropri- 
ate time  for  electing  the  secretary.  On  the  contrary, 
we  believe  that  that  is  the  best  time  for  electing  the 
secretary,  for  the  meeting  is  held  expressly  for  the  pur- 
pose of  organizing  for  the  coming  year  and  there  is  no 
reason  why  sufficient  time  should  not  be  devoted  to  this 
important  matter. 

While  we  do  not  question  the  sincerity  of  these 
gentlemen,  we  feel  that  one  of  the  five  who  drafted 
this  letter  was  led  away  by  his  desire  to  see  the  pro- 
■  posed  constitution  adopted  and  so  neglected  to  consult 
the  records.  We  believe  that  if  these  five  gentlemen 
will  study  carefully  their  own  letter,  and  compare  its 
statements  with  the  records,  they  will  be  willing  to 
acknowledge  that  their  letter  is  misleading. 
;  We  could  furnish  other  examples  of  inaccuracy;  for 
instance,  the  statement  "that  none  of  the  members  in 
charge  of  the  subject  were  present  at  the  meeting 
(annual),  and  no  discussion  was  had."  Presumably, 
"the  members  in  charge"  means  the  members  of  the 
committee  including  the  signers  of  the  joint  letter. 
At  least  one  of  the  signers  of  the  letter  was  at  the  meet- 
ing and  was  free  to  discuss  the  proposed  revision 
The  membership  had  been  notified  in  advance,  in  accor- 
dance with  the  contsitutional  requirements,  and  so  the 


fact  that  there  was  little  opposition  apparent  in  the 
discussion  indicated  an  agreement  of  the  minds  of  those 
present  in  opposition  to  the  revision  as  proposed. 

Again,  as  another  example  of  inaccuracy,  the  policy 
of  keeping  the  secretary  a  member  of  the  board  of  di- 
rection has  not  been  due  to  inertia  or  lack  of  effort  on 
the  part  of  certain  members.  A  separate  and  distinct 
amendent  to  effect  this  change,  promoted  by  certain 
of  those  now  similarly  active  in  promoting  this  change 
in  combination  with  other  changes,  was  rejected  by  the 
membership  by  a  large  and  decisive  note  as  recently  as 
1914. 

We  do  not  care  to  center  this  discussion  on  the  ques- 
tion of  the  secretary  holding  membership  in  the  board 
of  direction,  but  we  would,  in  the  interest  of  a  fuller 
comprehension  of  the  elements  involved,  call  attention 
to  Article  VI,  Section  4,  of  our  constitution,  which  states 
that  "He  shall  be,  under  the  direction  of  the  president 
and  board  of  direction,  the  executive  officer  of  the  soci- 
ety." Because  our  society  chooses  to  call  its  execu- 
tive officer  by  the  title  of  secretary  offers  no  valid 
reason  for  excluding  him  from  the  board  of  direction 
on  the  ground  that  secretaries  who  are  not  executive 
officers  are  not  generally  admitted  to  the  board  of  direc- 
tion. The  fact  is,  the  practice  of  placing  the  chief 
executive  officer  on  the  board  of  direction  is  becoming 
more  and  more  general,  George  H.  Pegram. 

New  York  City.  Ale  •:.  C.  Humphreys. 


Thacher  Appeal  Not  Lost,  But  Dismissed 
on  Motion  of  Appellee 

Sir — In  your  issue  of  Jan.  31,  1918,  p.  233,  there 
appeared  a  news  item  entitled  "Thacher's  Patent 
Appeal  Lost,"  in  which  it  was  stated  that  the  Court 
of  Appeals  had  "upheld  the  lower  court  decision  against 
the  well-known  reinforced-concrete  bridge  patent  (No. 
617615)  rendered  by  Judge  Martin  J.  Wade  on  Sept. 
12,  1916," 

This  statement  is  erront^ous.  I  asked  my  attorney  to 
secure  confirmation  of  it,  and  he  received  the  following 
reply  from  the  clerk  of  the  United  States  Circuit  Court 
of  Appeals  of  the  Eighth  Circuit: 

"I  have  received  your  letter  of  the  7th  instant 
inclosing  copy  of  a  news  item  relative  to  the  case  of 
Thacher  vs.  Board  Supervisors  of  Polk  County,  Iowa, 
et  al..  No.  4928,  in  this  court.  The  news  item  would 
indicate  that  this  court  upheld  the  lower  court,  but  that 
is  an  error,  as  the  case  was  dismissed  upon  motion  of 
appellee  without  consideration  of  the  merits,  so  that 
the  decision  of  this  court  simply  amounts  to  a  dismissal 
of  the  appeal.  The  record  was  printed  in  the  court 
below,  but  copies  thereof  were  not  filed  within  the  time 
required  by  the  rules  nor  were  briefs  filed  by  appellant. 
I  take  it  that  inasmuch  as  the  case  was  not  considered 
on  the  merits  you  do  not  desire  a  certified  copy  of  the 
dismissal  of  the  appeal."  Daniel  B.  Luten. 

Indianapolis. 


Regulation  of  Engineering  Practice 

Sir — The  letter  regarding  "Intelligent  Statutory  Reg- 
ulation of  Engineering  Practice"  published  in  Engineer- 
ing News-Record  cf  Jan.  10,  p.  89,  has  been  read  with 
much  interest. 
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Intelligent  regulation  is  not  merely  desirable  but  is 
decidedly  necessary.  The  legal  and  medical  professions 
have  long  seen  the  need  of  a  certain  minimum  standard 
for  all  practitioners.  While  the  present  laws  do  not 
eliminate  the  incompetents  they  surely  do  a  great  deal 
toward  sifting  out  the  unfitted,  thereby  creating  a  high 
standard  of  service  and  helping  to  inspire  public  con- 
fidence. 

The  engineer,  as  much  if  not  more  than  other  pro- 
fessional men,  needs  the  confidence  of  the  public.  Then, 
too,  the  public  is  justly  entitled  to  some  knowledge  of 
the  fitness  or  capability  of  the  engineer  it  employs. 

Proper  standard  requirements,  fixed  by  law,  which 
must  be  attained  by  prospective  engineers  before  they 
are  entitled  to  practice  independently,  can  in  no  way 
produce  other  than  a  beneficial  effect  and  a  general 
raising  of  the  engineering  standard.  Any  action  tend- 
ing to  stabilize  and  unify  the  profession  should  be  wel- 
comed by  all  engineers.  W.  H.  Burrage, 
Assistant  Engineer,  Valuation  Department,  New  York, 
Chicago  &  St.  Louis  R.R. 

Cleveland. 


New  Staten  Island  Freight  Terminal  and 
Short- Radius  Track  Layouts 

Sir — I  have  noted  with  much  interest  the  track  plan 
for  the  new  Pouch  terminal  now  building  on  Staten 
Island,  as  published  in  Engineering  News-Record  of 
Jan.  17,  p.  120.  This  plan  is  of  special  interest  because 
it  appears,  in  nearly  every  feature,  to  be  laid  out  con- 
trary to  what  is  generally  accepted  as  necessary  to  ob- 
tain economical  cost  of  construction  and  maintenance 
and  ease  of  operation  in  a  small  terminal  yard.  [For 
the  reader's  convenience  the  plan  referred  to  is  here 
reproduced,  but  turned  90°  to  orient  it  with  the  modi- 
fied plan  suggested  by  Mr.  Piatt. — Editor.] 

Eight  very  serious  objections  can  be  made  to  the 
plan:  (1)  Unnecessarily  short  radii  of  curves;  (2) 
short-radius  reverse  curves  with  a  common  tangent 
point;  (3)  unnecessary  number  of  track  crossings;  (4) 
lack  of  uniformity  in  size  of  frogs  and  switches;  (5) 
use  of  special  frogs  and  switches;  (6)  necessity  for 
using  standing  or  loading  tracks  as  operating  tracks; 
(7)  absence  of  flexibility  of  operation  for  placing  or 
.switching  out  cars,  and  (8)  impracticability  of  track 
connection  with  float  bridge. 

The  layout  at  the  northwest  corner  of  building  16 
demands  that  three  switches  be  taken  off  the  inside  of  a 
curve  of  not  more  than  200  ft.  radius,  and  all  of  this  in 
a  distance  of  not  more  than  150  ft.  along  the  main  track. 
The  curve  of  the  inside  switch  would  be  very  sharp,  and 
the  whole  would  be  something  in  the  nature  of  a  four- 
way  switch.  At  the  point  of  the  switches  is  another 
turnout  in  the  reverse  direction,  leading  to  pier  A,  and 
all  of  this  aggregation  is  at  the  common  tangent  point 
of  two  sharp  reverse  curves  and  in  a  piece  of  track 
which  would  be  run  over  more  than  any  other.  Pos- 
sibly the  four-way  switch  could  be  built,  but  no  guard 
rails  could  be  laid  through  the  switches. 

On  a  curve  of  any  radius  less  than  about  104  ft.  the 
corners  of  box  cars  will  often  jam  when  pushed  around 
the  curve,  and  stiff  steel  cars  40  ft.  long  will  seldom 
take  such  a  curve.     I  once  laid  out,  to  reach  an  other- 


wise inaccessible  point,  two  reverse  curves  of  respec- 
tively 120  and  125  ft.  radius,  with  connecting  tangent 
only  15  ft.  long.  I  stayed  several  years  in  charge  of 
that  yard  and  spent  considerable  of  that  time  trying 
by  banking,  gage  widening  and  guard  railing  to  keep 
cars  on  that  piece  of  track — and  dodging  the  wrath  of 
the  yardmaster. 

Seven  track  crossings  are  shown  on  the  plan.     These 
are  expensive  things  to  build,  install  and  maintain,  and 


PUBLISHED    PLAN,   WHICH   THIS   LETTER   CRITICISES 

apparently  two  of  them  might  have  been  omitted;  in 
fact,  all  but  one  at  the  north  property  line  could  have 
been  left  out  had  the  approach  to  the  piers  been  made 
from  a  second  or  running  track  along  the  bulkhead. 

The  use  of  odd-size  frogs  involves  considerable  extra 
fir.st  cost,  and  the  use  of  different  sizes  necessitates,  of 
course,  carrying  many  in  stock 

In  the  operation  of  this  yard  there  would  be  an  im- 
mense amount  of  running  around.  The  movement  to 
the  float  bridge  and  pier  C  is  opposite  to  that  to  piers 
A  and  B.  This  means  slow,  difficult  work  and  the 
possibility  that  one  extra  track  must  be  left  open  for 
this  purpose.  Here  again  the  additional  track  along 
the  bulkhead  would  be  useful  in  permitting  cars  to 
run  on  piers  A  and  B  in  the  same  direction  as  to  the 
float  bridge. 

Of  course  all  loading  tracks  should,  so  far  as  possible, 
be  kept  clear  of  movements  for  all  other  tracks.  On 
the  published  plan,  all  cars  to  and  from  the  tracks  be- 
tween buildings  1-4  and  5-8  would  have  to  move  over 
the  loading  tracks  between  buildings  9-12  and  13-16, 
and  cars  placed  along  the  west  side  of  buildings  5-8 
would  have  to  be  pulled  to  clear  a  track  for  movement 
to  or  from  pier  B. 

The  operation  of  the  yard  involves  the  switching  of 
cars  in  and  out  for  the  Baltimore  &  Ohio  R.R.,  for  floats 
for  pier  tracks,  tracks  alongside  warehouses  and  pos- 
sibly for  team  tracks — evidently,  with  the  reverse  move- 
ments required  and  the  lack  of  room,  involving  very 
difficult  operation. 
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The  plan  of  tracks  to  the  float  bridge  is  altogether 
impracticable.  On  the  north  track  to  the  bridge  the 
distance  between  the  inshore  end  of  the  bridge  and  the 
first  switch,  which  switch  must  be  at  dock  level,  is  not 
more  than  160  ft.  Taking  the  elevation  of  the  deck 
of  the  level  bridge  as  7.5  (New  York  Dock  Department 
datum)  and  the  yard  level  at  9.5,  this  makes  the  tracks 
from  the  bridge  ascend  on  a  1.25%  grade.  Add  to  this 
the  grade  of  the  bridge  itself,  which  is  2%  at  mean  low 
water  and  often  more  than  3%  at  very  low  water,  and 
also  the  resistance  of  the  curve  equal  to  about  0.9% 
grade,  and  the  whole  makes  a  very  formidable  grade  to 
operate  on  with  a  locomotive  which  is  necessarily  light 
because  of  the  sharp  curves  it  must  run  over.  Bridges 
are  operated  over  tracks  as  steep  as  these,  but  the 
grades  should  be  reduced  if  possible.  Another  serious 
objection  to  steep  grades  to  the  bridge  is  that,  at 
high  tide,  the  tops  of  box  cars  will  often  jam  where  they 


MODIFIED   PLAN    SUGGESTED 

meet  at  the  intersection  of  the  dovra  grade  to  the  bridge 
and  the  up  grade  on  the  bridge. 

On  the  publishad  plan  the  nearest  crossing  between 
the  two  tracks  to  the  bridge  is  1400  ft.  back  from  the 
bridge.  In  pulling  a  two-track  float,  heavily  loaded, 
when  all  the  cars  cannot  be  removed  from  one  side  at 
once,  the  locomotive  must  make  the  crossing  twice.  In 
this  case  to  pull  a  12-car  float  the  engine  would  have  to 
travel,  starting  from  the  offshore  end  of  the  bridge,  at 
least  7900  ft.  to  put  the  float  load  of  cars  on  one  of  the 
long  tracks  in  the  yard.  For  2700  ft.  of  this  distance 
the  locomotive  would  travel  light.  If  a  crossover  were 
provided  near  the  end  of  bridge,  these  cars  could  be 
placed  in  the  yard  with  a  locomotive  travel  of  not  more 
than  3700  ft,  only  500  ft.  of  which  would  be  light. 

For  the  relief  of  the  rest  of  the  yard  and  quick  release 
of  the  float,  tracks  should  be  provided  near  the  bridge 
to  hold  at  least  one  float  load,  either  for  a  full  load  com- 
ing in  or  for  assembling  a  load  to  go  out,  and  a  run- 
around  near  the  end  of  the  bridge  would  add  materially 
to  the  flexibility  of  such  a  yard,  requiring  reverse 
movements  as  it  does. 

To  illustrate  the  points  I  have  made,  I  submit  the 
accompanying  plan,  utilizing  as  far  as  possible  the  gen- 
eral layout  published.  In  this  plan  there  is  no  curve  of 
less  than  125  ft.  radius,  which  is  that  of  the  shortened 
lead  of  a  No.  4  switch  using  7J-ft.  straight  switch 
points  ^nd  a  straight-rail  frog.  All  frogs  are  either 
No.  4  or  No.  6. 

There  are  five  crossings  on  this  plan  instead  of  seven. 


The  movement  of  all  cars  is  in  the  direction  of  the  float- 
bridge  movement  except  in  the  case  of  pier  A.  The 
tracks  for  warehouse  loading  are  independent  of  move- 
ment over  all  other  tracks.  There  is  a  tangent  of  at 
least  30  ft.  between  all  reverse  curves. 

A  wye  is  provided,  more  by  accident  than  design, 
which  may  prove  very  convenient  for  turning  a  box  car 
with  a  broken  drawbar  or  knuckle,  a  door  that  will 
not  open  or  a  load  that  has  shifted  and  tilted  the  car 
so  it  will  not  clear  some  point;  or  for  turning  a  loco- 
motive when  its  flanges  have  worn  more  on  one  side 
than  the  other,  as  often  happens  when  the  locomotive 
has  run  some  time  over  sharp  curves  most  of  which 
are  in  one  direction.  Frank  E.  Pratt, 

New  York  City.  Consulting  Engineer. 

[The  article  which  gave  rise  to  this  letter  said  little 
or  nothing  about  the  track  plan,  being  confined  chiefly  to 
the  one  pier  and  two  warehouse  units  now  under  con- 
struction. It  is  likely  that 
the  track  layout  for  the 
whole  terminal  is  more  or 
less  tentative,  and  it  is  the 
function  of  neither  this  jour- 
nal nor  Mr.  Pratt  to  tell 
the  terminal  company  at 
long  range  how  to  build  its 
plant.  At  the  same  time 
the  criticisms  seem  to  be 
pertinent,  and  they  are  a 
reminder  of  a  rather  common 
tendency  of  terminal  and 
industrial-plant  designers  to 
fix  the  locations  of  their 
buildings  and  perhaps  erect  a 
few,  and  then  call  upon  the  track  expert  to  fit  in  a  work- 
able track  scheme.  And  the  results  are  frequently  un- 
satisfactory. The  importance  of  the  track  plan  should 
not  be  underrated,  and  the  best  operating  results  can 
be  obtained  only  when  this  plan  is  worked  out  as  a 
vital  part  of  the  whole  ?cheme. — Editor.] 


Na6  Frog 


Board  of  Consulting  Engineers  Recommended 

In  his  annual  report  for  the  calendar  year  191'i, 
submitted  to  the  Columbia,  S.  C,  city  council  on  Jan.  8, 
T.  Keith  Legare  suggests  that  the  council  "appoint  a 
board  of  consulting  engineers  to  give  expert  advice  and 
information^  to  the  council  on  any  matters  referred  to" 
the  proposed  board.  He  suggests  that  the  board  be  em- 
powered "to  make  recommendations  on  any  subject 
connected  with  the  administrative  work  of  the  city 
government."  He  adds:  "Atlanta,  Ga.,  has  such 
a  board  and  the  mayor  of  that  city  reports  that  it  has 
been  of  great  assistance."  The  Atlanta  board  is  com- 
posed of  local  engineers. 


Can  Issue  More  Water  Bonds 

Hereafter  outlays  for  water-works  construction  will 
be  excluded  from  bonded  debt  limit  calculations  affect- 
ing New  York  City,  Buffalo  and  Rochester  as  a  result 
of  a  constitutional  amendment  adopted  on  Nov.  6.  The 
vote,  which  was  oflJicially  announced  on  Dec.  31,  1917, 
stood  591,728  to  420,303,  or  a  majority  of  171,425  in 
a  total  of  1,012,031.  The  highest  number  of  ballots 
cast  at  the  election  was  1,443,734,  for  attorney  general. 


Hints  for  the  Contractor 


DETAILS     WHICH     SAVE     TIME     AND     LABOR     ON     CONSTRUCTION     WORK 


Short  Base  Cast  in  Advance  Makes  Setting  of 
Column  Forms  Easy 


By  Howard  L.  Richardson 

Resident   Engineer,   the  Lorain  County   Electric  C( 


Lorain,    Oliio. 


IN  BUILDING  concrete  columns  at  the  Edgewater 
power  plant  of  the  Lorain  County  Electric  Co.,  at 
Lorain,  Ohio,  time  was  saved  in  centering  and  adjusting 
column  forms  by  building  4-in.  bases  in  advance  of  this 
work.  As  soon  as  the  column  centers  were  established 
on  a  finished  floor,  forms  for  the  middle  row,  built  of 
2  X  4's  4-in.  deep,  were  placed  and  this  small  base  poured 
for  each  column.  The  full  length  column  form  was 
then  centered  on  this  concrete  templet.  Outside  wall 
forms  and  the  adjacent  column  forms  were  braced 
against  these  middle  column  bases  so  that  all  could  be 
held  in  exact  position.  In  the  case  of  columns  having 
flaring  tops,  when  the  column  form  was  found  to  be 
a  trifle  low  it  was  easy  to  wedge  it  up  the  desired 
amount  from  the  floor,  the  4-in.  base  supporting  a  casing 
steel  at  the  bottom.  The  same  mixture  is  used  for  the 
4-in.  base  as  for  the  rest  of  the  column,  so  that  no  dis- 
coloration or  seam  appears. 

Some  of  the  column  bases  were  cast  in  zero  weather 
by  using  a  hand  torch  to  melt  all  ice  and  snow  on  the 
floor  inside  the  forms,  and  by  using  hot  water  to  mix 
the  concrete.  As  soon  as  poured  the  bases  were  covered 
with  snow.  In  two  days  this  was  removed  and  the 
concrete  found  in  excellent  condition. 

The  photograph  shows  how  reinforcing  rods  were  al- 


lowed to  stick  up  through  the  floor  in  the  column  base, 
giving  a  lap  of  about  2\  ft.  in  the  upper  part  of  the 
column. 

The  plant  is  being  constructed  by  the  Utilities  Con- 
struction Co.,  Lorain,  Ohio,  for  which  W.  J.  Donnelley 
is  superintendent. 

Blueprints  Bound  in  Center,  Each  on 
Separate  Gummed  Strip 

STIFF  paper  covers  with  cloth  backs  used  by  the 
Dravo  Contracting  Co.  of  Pittsburgh,  Penn.,  are 
made  to  hold  blueprints  folded  once,  so  that  each  print 
may  be  opened  flat,  with  no  part  of  the  drawing  or 
margins  inaccessible. 

To  the  cloth  back,  which  may  be  I2  in.  or  2  in.  wide, 
are  pasted  and  fastened  together  by  means  of  wire 
staples  a  number 
of  gummed  strips. 
These  gummed 
strips  have  a  loose 
or  projecting  eage 
about  1 1  in.  wide 
to  which  the  blue- 
prints are  pasted. 
The  24  X  36-in. 
prints  are  folded 
once,  making  a  size 
24  X  18  in.  The 
back  of  each  print 
on  one  side  of  the 
fold  is  pasted  to 
the  outstanding 
edge  of  the  gum- 
med   strip.       This 

holds  the  print  on  only  one  side  of  the  fold,  making  it 
easy  to  flatten  out  and  read.  The  stiff  paper  or  fiber 
side  of  the  binder  is  19  x  25  in.,  making  the  books 
easier  to  file  than  binders  bound  flat  by  one  edge. 
The  full  size  prints  (24  x  36  in.)  bound  in  this  way 
take  up  little  more  room  than  photostat  reductions, 
which  are  not  always  legible. 


76^-tnps 


'RECAST  BASE  CENTERS  AND  SEALS  FORM 


Use  Second  Piledriver  to  Hold  Out 
Hinged  Leads 

THE  chief  problem  involved  in  satisfactorily  han- 
dling 105-ft.  reinforced-concrete  batter  piles  on 
this  concrete  ferry  slip  job  in  San  Francisco  was  that  of 
holding  the  pile  at  the  desired  angle  of  30°  for  driving. 
This  was  done  as  shown  in  the  accompanying  illustra- 
tion, by  using  as  a  supporting  tower  a  second  piledriv- 
er. Cables  were  run  to  pull  the  pile  from  the  top  of 
this  second  driver  into  the  desired  position. 

The  piles  were  brought  to  the  work  on  scows  and  were 
picked  up  in  the  usual  manner  and  placed  in  a  pair 
of  swinging  leads  suspended  by  tackle  from  the  top  of 
the  driver  frame.    Although  the  piles  were  much  longer 
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LEADS    RB:AD[LY    PULLED    TO    THIRTY-DEGREE    AXGLf-. 


than  these  leads  and  projected  above  the  top  when 
first  slung  into  position,  they  sank  in  the  mud  far 
enough  so  that  the  steam  hammer  working  in  the 
leads  could  work  on  the  pile  head. 

While  the  swinging  leads  were  hung  in  a  vertical 
position,  tackle  from  the  driver  across  the  pier  was  at- 
tached to  the  swinging  leads  at  four  points  and  this 
tackle  was  tightened  by  lines  running  to  the  two  drums 
on  the  second  piledriver.  Both  piledrivers,  of  course, 
were  held  in  position  by  suitable  lines  to  the  pier  itself 
or  across  the  slips  in  which  they  were  working.  Fifty 
piles  were  driven  in  this  manner.  A  maximum  penetra- 
tion of  75  ft.  was  obtained  in  the  soft  mud  bottom. 

A  No.  0  Vulcan  steam  hammer  which  has  a  7500-lb. 
ram  operating  on  a  4-ft.  stroke  was  used. 

The  work  was  done  under  the  direction 
G.  White,  chief  engineer,  California  State 
Harbor  Commissioners. 


and  the  drum  was  a  perfect  cylinder  when  finished. 
Then  the  drag  drum  got  worn  through  in  spots  at  the 
end  where  the  brake  belt  works  on  the  drum  band.  I 
had  this  drum  taken  out  and  brought  to  our  machine 
shop,  where  we  had  a  lathe  big  enough  to  accommodate 
it.  We  turned  the  band  completely  off  the  drum.  Then 
we  had  patterns  made  for  a  new  band  in  four  segments. 
Steel  castings  were  made,  bolted  to  the  drum  and  turned 
up  true.  This  made  a  first-class  job  and  gave  us  prac- 
tically a  new  drum  at  one-quarter  of  the  cost.  \^Tien 
any  segment  becomes  worn  now  we  can  bolt  on  a  new 
one  and  turn  it  down  to  size  in  place. 


of   Frank 
Board    of 


Repairing  a  Dragline  Excavator  Drum 
in  the  Field  Shop 

By  J.  W.  Owens 

434  W.   11th  St.,   Erie,   Penn. 

HERE  are  two  field  repairs  that  we  made  to  keep  a 
dragline  excavator  in  operation  that  may  prove 
useful  to  other  construction  superintendents  or  con- 
tractors. A  deep  rut  was  worn  on  the  surface  of  the 
drum.  This  caused  a  great  deal  of  trouble  in  reeling  up 
the  line.  So  I  fastened  a  heavy  timber  across  the  bed 
of  the  frame  and  bolted  a  universal  tool  post  and  slide 
on  this  timber.  Then  I  had  the  operator  rotate  the 
drum  slowly  while  we  turned  it  down  just  as  though  we 
had  the  drum  on  a  big  lathe.     The  job  took  six  hours 


Toothless  Metal  Saws  in  Germany 

Quickly-revolving  smooth  steel  disks  are  now  being 
used  in  Germany  for  cutting  metals,  with  results  said 
to  be  better  than  those  obtained  wth  toothed  saws. 
The  actual  cutting  is  not  effected,  as  was  formerly  un- 
derstood, by  removing  the  metal,  reports  the  Scientific 
American,  but  by  the  heat  generated  by  the  friction 
between  the  rapidly  revolving  disk  and  the  metal.  That 
heat  is  so  great  that  the  metal  is  melted  at  the  point 
of  contact.  The  disk  has  consequently  only  to  discard 
the  molten  metal,  and  so  clear  the  dividing  groove. 
Naturally  the  steel  disk  also  becomes  heated  in  the 
operation,  but  as  the  greater  part  of  its  circumference 
is  always  out  of  contact,  and  continuously  being  cooled 
by  air,  its  own  heat  remains  always  below  the  melting 
point.  When  that  fact  was  realized,  toothless  saws  were 
soon  constructed  which  were  able  to  cut  through  aK 
metals  in  a  minimum  of  time.  The  advantage  over  tb'^ 
toothed  metal  saws  is  that  the  disks  do  not  wear  out  so 
quickly. 


News  of  the  Week 


CURRENT     EVENTS     IN     THE    CIVIL      ENGINEERING     AND     CONTRACTING     FIELDS 


Minnesota  Society  Meeting  Lays 
Stress  on  Human  Elements 

The  annual  meeting  of  the  Minnesota 
Surveyors'  and  Engineers'  Society,  held 
at  Duluth,  Feb.  21-23,  differed  in  many 
respects  from  those  which  have  gone 
before,  not  only  because  fewer  techni- 
cal papers  were  presented  and  there 
was  more  opportunity  to  discuss  them, 
but  also  because  it  gave  evidence  of 
widespread  interest  in  the  more  human 
elements  of  such  a  meeting — sociabil- 
ity, society  activities  and  professional 
unity. 

The  presidential  address  by  John 
Wilson  dealt  with  the  lives  of  engineers 
from  1724  to  1848,  and  the  beginning 
of  engineering  as  a  profession.  It  was 
a  profitable  review  of  the  history  of 
engineering  by  means  of  which  those 
present  gained  a  wider  horizon  and  a 
better  conception  of  their  relation  to 
the  world  at  large. 

However,  technical  matters  were  not 
neglected.  Papers  on  tar  treatment  of 
roads,  the  nonpressure  treatment  of 
bridge  timber  with  creosote  oil,  and  on 
the  work  of  the  State  Highway  Depart- 
ment brought  forth  the  most  construc- 
tive discussion  in  years  on  methods  and 
results  along  these  lines.  Papers  were 
read  also  on  garbage  and  refuse  dis- 
posal and  the  Camp  Dodge  cantonment. 

A  paper  by  W.  A.  Clark,  chief  engi- 
neer of  the  Duluth  &  Iron  Range  Ry., 
on  government  ownership  of  railways, 
was  discussed  by  F.  E.  House,  presi- 
dent of  the  same  road,  and  by  others. 
It  dealt  with  the  largest  and  most  seri- 
ous problem  of  the  day  aside  from  win- 
ning the  war. 

The  report  of  the  railway  committee 
of  the  society,  made  by  J.  L.  Pickles, 
chief  engineer  of  the  Canadian  North- 
ern, stated  that  the  auto  truck  has  now 
entered  into  sharp  competition  with  the 
railways  and  is  operating  upon  publicly 
maintained  thoroughfares.  It  was 
pointed  out  that  the  auto  truck  and 
the  railways  should  really  be  compotent 
parts  of  the  same  general  scheme  of 
transportation,  which,  linked  with  ade- 
quate water  shipping  facilities,  would 
make  an  ideal  transportation  system. 

The  principal  speaker  at  the  banquet 
was  C.  E.  Drayer,  secretary  of  the 
Cleveland  Engineering  Society.  His 
talk  on  "Engineering  Unity'  met  with 
a  hearty  response.  The  engineers  of 
Minnesota  have  also  been  working  for 
engineering  cooperation  and  as  a  result 
have  formed  the  Minnesota  Joint  Engi- 
neering Board.  Other  speakers  at  the 
banquet  were  W.  L.  Darling,  who  gave 
his  experiences  as  railway  representa- 
tive to  Russia  on  the  Stevens  Commis- 
sion, and  Dean  John  R.  Alle.i,  Univer- 
sity of  Minnesota,  who  talked  on  his 
engineering  experiences  in   Turkey. 
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Engineer  Officer  Who  Lost 

Life  When  "Tuscania"  Was 

Torpedoed 


CAPT.    PHILIP    V.    SHERMAN 

[Notice    of    Captain    Sherman's    death    was 

published    in    last   week's    Engineering 

News-Record.  ] 


Entertainment  features  were  fur- 
nished in  the  evening  by  the  Oliver 
Iron  Mining  Co.,  which  presented  five 
reels  of  moving  pictures  illustrating 
mining  operations  in  Minnesota.  Those 
astronomically  inclined  visited  the  pri- 
vate observatory  of  J.  H.  Darling,  a 
retired  engineer  who  refuses  to  retire 
mentally,  and  who  at  an  expense  of 
$22,000  has  equipped  this  observatory 
for  the  benefit  of  the  citizens  of  Duluth. 
A  visit  to  the  plant  of  the  Universal 
Portland  Cement  Co.  near  Morgan 
Park,  the  famous  steel  city,  was  made. 

The  society  elected  C.  H.  West,  St. 
Cloud,  president,  and  C.  H.  Stewart, 
St.  Paul,  secretary,  for  1918. 

Texas  Has  $500,000  for  Through 
Route  Construction 

Money  for  the  construction  of  the 
Meridian  road,  one  of  the  main  north 
and  south  trunk  lines  in  Texas,  is 
available  from  Federal,  state  and 
county  aid  to  the  extent  of  nearly  $500,- 
000.  Thirteen  counties  have  already 
met  the  appropriation  made  by  Federal 
and  state  aid.  The  Meridian  road 
branches  at  Waco,  one  section  leading 
through  San  Antonio  to  Laredo  and  the 
other  running  southeast  to  Corpus 
Christi. 


Engineering  Council  Holds  Its 
First  Annual  Meeting 

Elects  Officers  and  Adopts  Definition  of 
Principles — Promotes  United  Ac- 
tion of  Founder  Societies 

The  first  annual  meeting  of  the  En- 
gineering Council  was  held  Feb.  21. 
The  following  officers  were  elected: 
Chairman,  J.  Parke  Channing;  first 
vice  chairman,  Harold  W.  Buck;  second 
vice  chairman,  George  F.  Swain;  secre- 
tary, Alfred  D.  Flinn.  Committees 
were  appointed  as  follows:  Executive 
committee,  the  chairman,  the  two  vice 
chairmen  and  David  S.  Jacobus,  Cal- 
vert Townley,  George  J.  Foran;  finance 
committee,  E.  Wilbur  Rice,  Jr.,  chair- 
man; Charles  F.  Loweth,  Sidney  J. 
Jennings,  David  S.  Jacobus;  rules  com- 
mittee, J.  Parke  Channing,  chairman; 
Clemens  Herschel,  Nathaniel  A.  Carle, 
Irving  E.  Moultrop;  public  affairs  com- 
mittee, Charles  Whiting  Baker,  chair- 
man; George  F.  Swain,  Benjamin  B. 
Thayer,  E.  W.  Rice,  Jr.,  Charles  E.- 
Skinner.  American  engineering  serv- 
ice, George  J.  Foran,  chairman;  George 

C.  Stone,  Alfred  D.  Flinn,  Dr.  Addams 
S.  McAllister,  Edward  B.  Sturgis,  sec- 
retary; war  committee  of  technical 
societies,  D.  W.  Brunton,  chairman; 
Arthur  H.  Storrs,  secretary;  James  M. 
Boyle,  Nelson  P.  Lewis  (American 
Society  of  Civil  Engineers),  Edmund 
B.  Kirby  (American  Institute  of  Min- 
ing Engineers,  A.  A.  Greene,  Jr.,  R.  N. 
Inglis  (American  Society  of  Mechani- 
cal Engineers) ,  Harold  W.  Buck,  Dr. 
Addams  S.  McAllister  (American  In- 
stitute of  Electrical  Engineers),  Dana 

D.  Barnum,  E.  C.  Uhlig  (American  Gas 
Institute) ,  Joseph  Bijur,  Dr.  Charles 
A.  Doremus  (American  Electrochemi- 
cal Society),  Louis  B.  Marks,  Preston 
S.  Milar  (Illuminating  Engineering 
Society),  Christopher  R.  Corning, 
George  C.  Stone  (Mining  and  Metallur- 
gical Society  of  America) ,  Henry  Tor- 
rance, F.  E.  Matthews  (American  Soci- 
ety of  Refrigerating  Engineers)  ;  fuel 
conservation  committee:  L.  P.  Breck- 
enridge,  chairman;  Ozni  P.  Hood,  sec- 
retary; Robert  H.  Fernald,  Charles  R. 
Richards,  Charles  L.  Edgar,  Carl 
Scholz,  David  Moffat  Myers,  Edwin 
Ludlow,  Harold  W.  Buck. 

The  definition  of  the  Engineering 
Council  that  was  adopted  declared  that 
"the  Engineering  Council  is  an  orga- 
nization of  national  technical  societies 
of  America  created  to  provide  for  con- 
sideration of  matters  of  common  con- 
cern to  engineers,  as  well  as  those  of 
public  welfare  in  which  the  profession 
is  interested,  in  order  that  united  action 
may  be  made  possible.  The  Engineer- 
ing Council  is  now  composed  of  the 
American    Society   of    Civil    Engineers, 
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the  American  Institute  of  Mining  En- 
gineers, the  American  Society  of  Me- 
chanical Engineers  and  the  American 
Institute  of  Electrical  Engineers,  hav- 
ing a  membership  of  33,000  and  known 
as  the  'Founder  Societies.'  " 


Capital  Issues  Committee 
Lowers  Municipal  Limit 

Will  Advise  Whether  Bonds  Amounting 

to  $100,000  or  More  Are  Compatible 

with  Public  Interest 

The  capital  issues  committee  of  the 
Federal  Reserve  Board,  recently  ap- 
pointed to  control  the  issuing  of  new 
securities  during  the  war,  announced 
that,  upon  the  recommendation  of  its 
advisory  committee,  in  view  of  the 
large  aggregate  of  municipal  issues 
offered  in  relatively  small  amounts,  it 
had  decided  to  reduce  from  $250,000  to 
$100,000  the  minimum  limit  on  munici- 
pal issues  upon  which  it  would  give 
advice  with  respect  to  the  question  of 
whether  such  issues  at  this  time  were 
compatible  with  the  public  interest. 

In  a  great  many  districts  the  major- 
ity of  the  municipal  issues  (and  par- 
ticularly those  that  might  well  be  post- 
poned at  this  time)  are  of  amounts 
smaller  than  $250,000,  and  it  was  for 
this  reason  felt  desirable  to  make  this 
change. 

The  advisoi'y  committee  has  been  in 
close  touch  with  all  local  committees 
established  by  the  twelve  Federal  Re- 
serve Banks,  and  all  personal  presenta- 
tions of  applications  are  being  made 
to  them. 

A  conference  has  been  arranged  be- 
tween the  capital  issues  committee 
and  its  advisory  committee  and  repre- 
sentatives of  the  Public  Service  Com- 
missions of  the  United  States  for 
Thursday,  Feb.  28. 

The  support  which  the  committee 
had  received  from  all  parts  of  the  coun- 
try was  most  encouraging,  said  its 
chairman. 


Urges  Higher  Compensation  for 
Engineers 

At  the  conference  in  Washington 
Feb.  26,  between  representatives  of 
capital  and  labor,  held  to  forwara  the 
adoption  of  a  national  labor  policy,  a 
representative  of  the  Engineering- 
Council  urged  the  necessity  of  higher 
compensation  for  engineers,  to  enable 
them  to  take  their  proper  part  in  the 
nation's  activities  in  war  and  peace. 


Wisconsin  Course  In  Wood 
Inspection 

A  special  course  in  wood  inspection 
will  be  given  by  the  Forest  Products 
laboratory  at  the  University  of  Wis- 
consin, Madison,  during  the  second 
semester  of  the  present  term,  especially 
for  engineers  interested  in  the  charac- 
teristics and  the  properties  of  wood  as 
applied  in  airplane  construction.  It 
will  be  similar  to  that  now  given  at  the 
laboratory  to  airplane  inspectors. 


Contractors  Who  Are  Now  Engaged  on  Construction  Work  Under 
the  Cantonment  Division,  Q.  M.  G.  O. 

(Reprinted  from  Engineering  Neivn-Record,  Jan.  31) 

Fort   Leavenworth    U.    S.    Difjciplinary   Bar- 
racks      li.  B.   Voalium.  Fort  Leavctiworth.  Kan. 

Fort    Newark    Terminal McArthui'  Brotlni-.s.  .Newark.  .V,  .J. 

Animal  Quarantine  Depot.   Baltimore,  Md...I    B.  Watson  Co..  Baltimore.  Md. 
Fxtension   of  General   Hosi)ital    Xo.    1,   New 

York  City    William     Crawford.     William-sbridRf.     .Vew 

York  City. 

Curtis   Bay  Ordnance   Depot Smith,   Hauser  &   Macl.saac,   So.   Baltimore, 

.Md. 

Raritan  River  Ordnance  Depot Snare   &  Triest,    Metuchen.    X.    .1. 

Pig  Point  Ordnance  Depot,  Pig  Point,  Va.  ..James  Stewart  &  Co.,   .Vorfolk.   Va. 
Baltimore    Depot    Warehouses,     Baltimore, 

Md Sanford    &    Brooks    Co..    9th    to    1 1th    .St.v.. 

Baltimore.  Aid. 
Addition     to    Animal     Embarkation     Depot, 

Newport  News.  Va Westinghouse    Church    Kerr    Co.,    Xewport. 

Va. 
Fort  McHenry  Ho.'^pital.  Fort  McHenry,  Md.,I.    Henry  Miller,    Inc.,    Fort   McHenry   H<^s- 

pital,    Baltimore,  Md. 
Fort    Worth     Experimental     .Station,     Fort 

Worth,   Texas    Bryce    Building    Co.,    Experimental    .Signal 

Station,   Fort  Worth,  Texas. 

Fort  Des  Moines  Hospital,   Iowa Charles  Weitz  Sons,  Fort  Des  Moines.  Iowa. 

Philadelphia     Q.M.     Expeditionary     Storage 

Depot     William  Steele  &  Sons  Co.,  4th  and  Walnut 

Sts.,  Philadelphia.   Penn. 

Chicago   Q.M.   Interior  Storage   Depot Central  Mfg.   District,  Chicago.  III.,  39th  St. 

and  Ashland  Ave..  Chicago.  111. 

St    I.,ouis  Q.M.  Interior  Storage  Depot Westlake  Construction  Co.,  2i)d  and  Arsenal 

Sts.,  St.   Louis,  Mu. 
Pittsburgh  Q.M.  Interior  Storage  Depot.... The  Au.stin   Company,    4th   and   Butler  Sts., 

Pittsburgh,   Penn. 
.\ddition  to  Coast  Artillery  Post,  Pensacola. 

Fla Hugger    Bros..    Montgomery.    Ala. 

Addition  to  Coast  Artillery  Post,  Galveston. 

Texas    Horton  &  Horlon,   Houston.   Tex. 

Addition    to    Coast    Artillery    Post.    Boston. 

Mass IF.  Woodbury  Sons  Co.,  Boston,  Mass. 

Addition    to    Coast    Artillery    Post.    Mobile, 

Ala Jetts-Muths   Construction   Co..    Inc..   Mobile. 

Ala. 
-Addition     to     Coast     Artillery     Post,     New- 
Bradford,    Mass McNally  Construction  Co.,  Fall  River.  Mass. 

Addition  to  Coast  Artillery  Post,   Portland, 

Me F.  W.  Cunningham  &  Sons.  Portlar.d.  Me. 

Addition   to   Coast   Artillery   Post,   Charles- 
ton,   S.    C Gallivan  Building  Co.,  Greenville,  S.   C. 

Cantonment    for    Engineer    Troops,    Belvoir, 

Va P.  F.  Gormley  Co..  Washington.  D.  C. 

Philadelphia.    Penn.,    General    Depot William  Steele  &  Sons  Co.,   Philadelphia, 

Penn. 
Washington.    D.   C,  Telephone  Building.  .  .  .Frank  L.  Wagner.  Washington,  D.  C. 
Cantonment  Buildings,  Leon  Springs  Train- 
ing  Camp    Weston  &  Ivroeger.  San  Antonio.  Tex. 

Cantonment.    San    Juan,    Porto    Rico I'urdy  &  Henderson  Company,  Xew  York  & 

Havana 
Tuberculosis   Sanitarium,    Otisville,    N.    Y.  ..IC.    H.    Howes    Construction    Co.,    Xew   Y'o'"k 

City. 

New  Contracts 

North  Island,  Calif.,  Signal  Corps William  E.  Hampton  Company.  Los  Angeles. 

Calif. 
Storage    and    Terminal    Facilities,    Norfolk, 

Va Porter  Brothers,  Detroit.  Mich. 

C'rdnance   Storehouse  &  Barrack  Buildings, 

Augusta,     Ga McKenzio  Bldg.  Co..  Augusta,  Ga. 

Mechanical  Repair  Shop,  Atlanta  Ga Mackie  Construction  Co.,  Atlanta.  Ga. 

Colonial  Hospital,   Iselin,   N.  J C  auldwell-Wingate  Co.,   Xew   York.  X.    Y 

Mechanical    Repair    Shop ICdward     L.     Scheidenhelm    Company,    Chi- 
cago,   '11.,   Baltimore  Md. 

Temporary   Buildings,   Sayhi-ook,   Conn .Sperry  Engineering  Company,   Xew   Haven. 

Conn. 

Gas  Development  Plant,  Otto,  Kansas Dictor  &  W^ensel  Construction  Co.,  Wichita. 

Kansas. 
Hospital  Building,  Fox  Hills,  Staten  Island. The      Thonipson-Starrett      Company,      New 

York. 
Aviation  Training  Camp,  West   Point,  Aliss.Oeorge  J.  Giovtr,  Xew  Orleans.  La. 
Signal  Corps,  Storehouse,  Ft.  Sam  Houston, 

Texas      Thos.  Herman  Co. 

.Vviation    Field,    Americus,    Ga Hardaway  Constr.  Co. 

.\viation   Field,    Riverside,    Calif Twohey   Bros.  Co.,  San  Francisco. 

Aviation    Field,    San   Diego,    C.aUf Wm.  E.  Hampton  Co.,  San  Francisco 

Hoboken     Expeditionary     Depot,     Hoboken. 

X^.    J Barney-Ahler  Constr.  Co. 

X^'ew    Britain    Machine    Shop,    X^ew    Britain, 

Conn Vberthaw  Const)-,   Co.,   Boston. 


Wisconsin  Engineers  Discuss  War 
and  City  Contracts 

Municipal  contracting  systems  and 
the  relations  between  engineers  and 
contractors  on  public  works  were  sub- 
jects of  an  animated  discussion  that 
occupied  nearly  an  entire  session  of  the 
annual  meeting  of  the  Engineering  So- 
ciety of  Wisconsin,  held  at  Madison, 
Wis.,  Feb.  22-23. 

This  discussion  was  started  by  a 
committee  report  on  "Standardization 
of  Plans  for  Street  Improvements,"  in 


which  certain  unreasonable  clauses  and 
requirements  of  specifications  and  con- 
tracts were  presented.  Bonding  com- 
panies, contractors'  bonds,  inspection 
and  the  "cost-plus"  as  compared  with 
the  competitive  bidding  method  of  plac- 
ing contracts  all  came  in  for  discussion. 
One  point  made  was  that  if  a  contract 
is  required  to  be  let  to  "the  lowest  re- 
sponsible bidder"  the  engineer  or  other 
authority  should  make  sure  that  the 
contractor  himself  is  really  responsible, 
and  should  not  be  satisfied  because  he 
has  the  backing  of  a  responsible  bond- 
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ing  company.  Getting  work  done  by 
such  a  company  after  a  contractor  has 
failed  to  do  it  is  rarely  a  satisfactory 
proceeding. 

The  engineers'  work  in  support  of 
our  military  activities  in  the  present 
war  was  emphasized  in  a  series  of 
papers.  Dean  F.  E.  Turneaure,  Uni- 
versity of  Wisconsin,  spoke  on  "The 
University  in  War  Service,"  outlining 
the  various  kinds  of  experimental  and 
technical  assistance  rendered  by  the 
several  departments.  Maj.  W.  F. 
Reichardt  described  the  sanitary  engi- 
neering work  of  all  of  the  Southern 
cantonments.  The  housing  of  labor  as 
an  important  factor  in  promoting  the 
rapid  production  of  ships,  munitions 
and  supplies  was  the  subject  of  a  talk 
by  Prof.  L.  S.  Smith,  who  showed  a 
number  of  views  of  good  and  bad  hous- 
ing conditions  and  workmens'  dwell- 
ings. 

Housing  Facilities  Urgently  Needed 

Housing  facilities  good  in  quality  as 
well  as  ample  in  quantity  are  needed 
urgently,  since  men  and  women  who 
live  in  dirty,  crowded,  unsanitary  and 
uncomfortable  quarters  cannot  do  as 
much  or  as  good  work  as  would  be  pos- 
sible in  better  conditions  of  housing 
and  living.  In  regard  to  the  establish- 
ment of  new  residential  accommoda- 
tions for  labor  in  the  vicinity  of  large 
manufacturing  centers  Professor  Smith 
favored  permanent  construction,  for 
when  the  war  is  over  workmen  will  not 
be  willing  to  return  to  the  old  condi- 
tions of  living. 

Roller  and  belt  finish  for  concrete 
roads,  and  the  methods  of  handling  ma- 
terials and  charging  concrete  mixers, 
were  two  construction  subjects  pre- 
sented. 

Danger  to  Road  System 

Road  construction  and  maintenance 
according  to  a  broad  and  systematic 
program  was  urged  strongly  by  A.  R. 
Hirst,  state  highway  engineer.  He  re- 
ferred to  the  harm  done  by  well-meant 
attempts  at  economy  by  shutting  off 
work  arbitrarily.  Even  if  road  devel- 
opment should  stop  for  a  period  of  a 
few  years  the  development  of  motor 
vehicles  would  not  stop  and  at  the  end 
of  that  time  it  would  be  found  that  the 
road  system  was  practically  destroyed. 
On  the  other  hand,  the  great  Increase 
in  prices  of  material  makes  it  neces- 
sary to  use  judgment  so  as  to  spend 
money  only  on  the  roads  which  warrant 
the  expenditure.  Thus  a  well  thought 
out  program  of  road  work  Is  necessary 
for  proper  economy  as  well  as  for 
transportation  conditions. 


Highway  Departments  Conference 

Elects  Officers 

The  Mississippi  Valley  State  High- 
way Departments  at  their  tenth  annual 
conference  in  Chicago,  Feb.  11  and  12, 
elected  John  H.  Mullen  president  and 
Clifford  Older,  chief  engineer  Illinois 
State  Highway  Department,  secretary. 


Unfiltered  Water  Ordered  Shut 
Off  at  Montclair,  N.  J. 

Intestinal    Troubles    Followed     Partial 

Supply  of  Water  Which  Had  Been 

Chlorinated    Only 

At  the  request  of  the  town  officials 
of  Montclair,  N.  J.,  backed  by  a  dele- 
gation of  citizens,  the  New  Jersey 
State  ■  Department  of  Health,  on  Feb. 
19,  suspended  its  permit,  granted  a 
short  time  previously,  under  which  the 
various  water  companies  owning  the 
water  filtration  plant  at  Little  Falls, 
N.  J.,  had  been  authorized  to  supple- 
ment their  filtered  and  chlorinated  sup- 
ply with  some  10%  of  water  which 
had  been  chlorinated  only.  The  Mont- 
clair authorities  asserted  that  the  sup- 
plementary or  diluting  water  was  a 
menace  to  health.  This  had  been 
proved,  in  their  opinion,  by  an  exten- 
sive outbreak  of  intestinal  disturbances 
in  Montclair  and  some  of  the  other 
communities  receiving  this  water  sup- 
ply in  January,  following  an  earlier 
use  of  unfiltered  water  from  this 
source. 

The  Little  Falls  water-filtration  plant 
was  a  pioneer  in  modern  mechanical 
water-filtration  systems  and  has  been 
generally  considered  a  model.  Water 
from  this  plant  is  supplied  to  Paterson, 
Passaic,  Montclair,  and  a  number  of 
other  communities  by  various  com- 
panies associated  with  the  East  Jersey 
Water  Company. 

Source  of  the  Supply 

The  supply  is  drawn  by  gravity  from 
the  Passaic  River  at  Little  Falls,  some 
five  miles  above  Paterson,  then  filtered 
and  pumped.  One  force  main  goes 
directly  to  Paterson  and  Passaic.  An- 
other goes  to  and  through  the  easterly 
part  of  Montclair  and  on  to  Bayonne. 
The  first  branch  from  this  trunk  line 
feeds  Montclair  and  West  Orange,  the 
West  Orange  supply  being  taken  from 
the  extremities  of  some  of  the  mains 
in  the  Montclair  distribution  system. 
Other  branches  feed  Bloomfield  and 
Glen  Ridge,  and  there  is  a  return  loop 
to  Passaic.  Storage  for  the  51-in. 
trunk  main  through  Montclair  is  af- 
forded at  the  Great  Notch  reservoir, 
just  north  of  the  Montclair  line. 

Prior  to  the  beginning  of  the  severely 
cold  weather  of  the  present  winter,  one 
of  the  pumps  at  Little  Falls  broke 
down.  As  a  result  of  the  diminished 
supply,  the  Cedar  Grove  storage  reser- 
voir was  heavily  drawn  upon.  A  com- 
bination of  the  pump  breakdown  and 
the  excessive  draft  through  cold- 
weather  water  waste  (none  of  this 
waste  occurring  in  Montclair,  as  ex- 
plained later)  resulted  in  the  depletion 
of  the  supply  in  the  storage  reservoir. 
Just  at  this  time  similar  excess  con- 
sumption and  waste  of  water  in  Jersey 
City  so  badly  overtaxed  its  supply 
(which  is  from  an  entirely  different 
source)  that  the  Jersey  City  water- 
works was  unable  to  supply  railway 
lines  entering  Jersey  City,  including 
the   Hudson   and   Manhattan   tubes  be- 


neath the  Hudson  to  New  York.  The 
East  Jersey  Water  Co.  was  called  upon 
to  supplement  the  Jersey  City  supply 
and  relieve  the  railway  situation  by 
drawing  water  from  the  large  main 
already  mentioned  as  passing  through 
Montclair  to  Bayonne.  There  appears 
to  be  a  conflict  of  statements  as  to 
whether  this  supplementary  supply  was 
or  was  not  given  at  the  order  of  Secre- 
tary McAdoo  who,  it  is  interesting  to 
note,  in  his  capacity  of  Secretary  of  the 
Treasury  is  head  of  the  United  States 
Public  Health  Service,  while  since 
Jan.  1  he  has  been  Director  Gen- 
eral of  the  railways  of  the  United 
States,  including  the  Hudson  and  Man- 
hattan tubes. 

State  Board  Not  Consulted 

When  the  East  Jersey  and  associated 
companies  helped  out  Jersey  City,  their 
filtration  plant  was  already  working  to 
the  limit.  The  only  way  it  could  sup- 
ply more  water  was  to  furnish  water 
that  had  not  been  filtered.  Under  a 
New  Jersey  law  neither  this  nor  any 
other  company  or  municipality  may 
change  its  source  of  water-supply  with- 
out notifying  the  State  Board  of 
Health.  Notwithstanding  this  statu- 
tory provision,  the  company  pumped 
unfiltered  water  into  the  trunk  mains 
without  first  notifying  the  state  au- 
thorities, and  also  without  previous 
notification  to  consumers  or  the  various 
municipalities  concerned. 

Within  a  few  days  after  the  delivery 
of  unfiltered  but  chlorinated  water,  this 
water  being  mixed  with  that  which  had 
been  both  filtered  and  chlorinated,  an 
extensive  outbreak  of  intestinal  dis- 
turbances occurred  in  Montclair  and  in 
the  adjoining  borough  of  Glen  Ridge. 
There  was  also  a  considerable  number 
of  cases  reported  in  Bloomfield,  but 
relatively  few  in  West  Orange.  The 
other  communities  supplied  with  water 
from  Little  Falls  seem  to  have  escaped 
the  outbreak  of  intestinal  disturbances, 
except  perhaps  Bayonne.  The  number 
of  cases  in  Montclair  seems  to  aave 
been  upward  of  1500  in  a  population  of 
some  26,000.  The  trouble  appears  to 
have  ranged  from  very  minor  discom- 
fort of  the  stomach  to  troublesome  diar- 
rhoea, but  with  a  general  if  not  prac- 
tically complete  absence  of  tempera- 
ture. There  seems  to  have  been  no 
authenticated  deaths  in  any  of  the  com- 
munities affected.  Moreover,  so  far 
as  Montclair  is  concerned,  there  has 
been  no  typhoid  since  September,  1917. 
An-^lyses  of  the  water  supplied  to 
Montclair  were  made  every  three  days 
up  to  about  the  middle  of  January  and 
have  been  made  every  day  since  then. 
These  showed  nothing  unusual,  which 
in  the  case  of  the  Montclair  supply 
means  water  of  very  high  grade  so  far 
as  disclosed  by  analysis. 

When  the  Montclair  authorities 
learned  that  the  town  was  receiving 
water  a  portion  of  which  had  been 
chlorinated  only,  instructions  were  at 
once  given  to  the  citizens  to  boil  the 
water.  These  instructions  have  been 
continued    and    the    practice    seems    to 
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have  been  kept  up  quite  generally  ever 
since.     The  disturbances  soon  died  out. 

The  portion  of  the  supply  which  was 
chlorinated  only  was  not  continued 
very  long,  the  Montclair  authorities 
having  appealed  to  the  State  Depart- 
ment of  Health,  and  the  latter  having 
ordered  a  discontinuance  of  the  supply 
which  was  being  delivered  without  fil- 
tration. This  discontinuance  in  turn 
did  not  last,  because  of  an  appeal  to  the 
State  Department  of  Health  made  by 
the  authorities  of  Paterson,  who  as- 
serted that  there  would  be  dangerous 
water  shortage  in  their  community  if 
no  more  waetr  was  supplied  than  could 
be  furnished  by  the  filters.  It  appears 
that  the  Montclair  authorities  were  not 
represented  at  the  hearing,  which  re- 
sulted in  restoring  the  portion  of  the 
supply  which  is  chlorinated  only. 
Since  then  it  is  reported  that  a  second 
Federal  order  to  supply  Jersey  City 
has  been  issued  to  the  water  companies. 
At  present  there  is  little  if  any  need 
for  this  supplementary  supply. 

At  the  hearing  on  Feb.  19,  granted 
to  the  Montclair  authorities,  the  latter 
represented  that  Montclair  was  being 
not  only  subjected  to  further  danger 
from  an  unfiltered  supply,  but  that  it 
was  being  unfairly  treated  to  make 
good  faults  prevailing  in  other  munici- 
palities. Montclair,  which  is  100% 
metered,  showed  a  decline  rather  than 
an  increase  in  water  consumption  dur- 
ing the  extreme  cold  weather.  Pater- 
son, which  is  only  partly  metered, 
showed  an  enormous  increase  in  water 
consumption  and  waste.  Why,  the 
Montclair  authorities  asked,  should 
they  be  supplied  with  unfiltered  water 
when   Paterson  did  not  curtail  waste? 

It  was  also  urged  at  the  hearing 
given  to  Montclair  that  its  people  were 
getting  more  than  their  due  proportion 
of  the  unfiltered  water  owing  to  the 
pumping  and  piping  connections.  This 
the  representatives  of  the  company  did 
not  admit. 

Montclair  Charges  Discrimination 

It  was  also  suggested  that  the  out- 
break of  illness  in  Montclair,  Glen 
Ridge  and  Bloomfield  might  have  been 
due  to  the  stirring  up  of  sedimentary 
deposits  in  the  51-in.  trunk  main  pass- 
ing through  Montclair.  This  main  was 
put  in  operation  before  filtered  water 
v/as  supplied,  but  that  was  some  years 
ago.  The  extra  pumpage  to  supply 
Jersey  City  passed  through  the  51-in. 
trunk  main.  The  first  branch  from 
this  main,  and  therefore  the  one  that 
would  get  the  larger  proportion  of  any 
sedimentary  deposits  stirred  up,  leads 
to  Montclair.  The  volume  of  water  and 
therefore  the  velocity  through  the  pipes 
during  the  first  of  the  two  periods 
when  Jersey  City  was  supplied  appears 
to  have  been  considerably  higher  than 
ever  before. 

Those  who  assume  that  the  outbreak 
of  intestinal  troubles  in  Montclair  and 
other  communities  was  due  to  stirring 
up  of  sedimentary  deposits  think  this 
might  have  carried  living  or  dead 
organic  matter,  or  decomposition  prod- 


ucts of  organic  matter,  or  possible  some 
mineral  substance,  rather  than  patho- 
genic organisms. 

Still  another  theory  which  has  been 
advanced  by  those  who  have  been  giv- 
ing attention  to  the  outbreak  is  that  it 
was  a  straight  case  of  polluted  water. 
They  argue  that  in  the  first  place  the 
small  sewage  treatment  plants  in  the 
Passaic  drainage  area  above  Little 
Falls  were  doing  very  little  effective 
work  on  account  of  the.  extreme  cold 
weather;  that  the  river  flow  was  very 
low  at  this  time  owing  to  extreme  cold, 
and  therefore  the  diluting  volume  of 
water  small;  and  that  the  efficiency  of 
chlorination  was  materially  lessened  by 
the  extreme  cold.  This  theory,  it  has 
been  urged  in  rejoinder,  does  not  ex- 
plain why  a  few  communities,  and  a 
relatively  small  percentage  of  the  total 
population  supplied,  should  have  suf- 
fered from  the  intestinal  disturbances 
and  all  the  others  should  have  escaped. 

Measures  for  Protection 
The  Montclair  authorities  have 
spared  no  pains  to  protect  their  citizens 
since  the  possible  danger  from  this 
water-supply  became  apparent.  In  ad- 
dition to  the  analyses  made  regularly 
once  in  three  days  by  the  local  health 
department.  Hill  &  Ferguson,  New 
York  City,  were  engaged  to  look  after 
the  interests  of  the  town.  A  night  man 
and  a  day  man  have  been  continually 
maintained  at  the  Little  Falls  filtration 
plant  on  behalf  of  Montclair  to  collect 
hourly  samples  for  analysis  at  the  Hill 
&  Ferguson  laboratory.  The  extra  ex- 
pense incurred  by  Montclair  to  super- 
vise the  character  of  its  water-supply 
has  amounted  to  more  than  $25  a  day. 

Milwaukee  Increases  Its  Budget ; 
Will  Study  Water-Supply 

Money,  to  the  extent  of  $30,000,  for 
the  investigation  of  all  methods  of 
water  purification,  has  been  included 
in  the  1918  budget  for  departments  in 
the  city  of  Milwaukee  not  operating 
on  a  cash  basis. 

The  total  budget  is  $7,624,785,  an  in- 
crease of  $1,611,480  over  that  of  1917, 
and  includes  an  increase  in  virtually 
every  department  and  bureau  under 
the  head  of  public  works.  The  water 
department  gets  $1,250,000,  twice  the 
1917  allowance;  and  the  bureau  of 
street  sanitation  gets  $1,050,000,  an  in- 
crease of  $210,000. 

Bond  issues  voted  on  favorably  Dec 
28  by  the  city  council  were  as  follows: 
Planning  and  construction  of  sewerage 
system,  $1,460,000;  sewer  construction, 
$360,000;  permanent  harbor  improve- 
ments, $350,000;  school  buildings  and 
sites,  $500,000;  bridge  at  Cedar  and 
Biddle  Sts.,  $250,000;  at  North  Ave., 
$200,000;  at  State  and  Martin  Sts., 
$150,000;  rebuilding  Sixteenth  St.  via- 
duct, $200,000;  electric-lighting  system, 
$500,000;  grade  crossing  abolition, 
$950,000;  Lakeshore  Drive,  $300,000; 
purchase  and  improvements  of  park 
land,  $150,000;  public  bath  house,  $70,- 
000;  hospitals,  $50,000;  new  central 
police  station,  $250,000. 


Iowa  Society,  Sectionalized,  Takes 
in  Drainage  Engineers 

By  dividing  itself  into  three  sections, 
municipal,  drainage  and  highway,  the 
Iowa  Engineering  Society  has  made 
possible  a  material  broadening  of  its 
scope  and  influence,  because  these 
groups  embrace  most  of  the  civil  engi- 
neers in  the  state.  The  99  county  engi- 
neers compose  a  comparatively  new 
group  interested  mainly  in  highways. 
The  drainage  engineers  have  not  much 
in  common  with  the  municipal  group. 
Concomitant  with  the  formation  of  the 
drainage  section  was  the  extension  of 
membership  to  the  members  of  the 
Iowa  State  Drainage  Assn.  without 
payment  of  initiation  fee  or  other 
recommendation  than  membership  in 
the  association.  While  the  membership 
of  the  latter  organization  has  been 
drawn  from  farmers,  drainage  commis- 
sioners, attorneys,  contractors  and  en- 
gineers, practically  all  have  dropped 
out  except  a  few  contractors  and  the 
engineers.  This  action  on  the  part  of 
the  engineering  society  will  probably 
result  in  the  disbanding  of  the  drain- 
age association,  which  has  accomplished 
its  early  legislative  and  educational 
aims.  The  society  is  ambitious  and 
foresees  the  possibility  of  electrical 
and  mechanical  sections,  all  of  which 
can  then  function  as  units.  It  is  grop- 
ing too  for  some  engineering  organiza- 
tions in  the  adjoining  state.  Keyes  C. 
Gaynor,  in  his  presidential  address, 
suggested  closer  relation  with  these 
societies  with  a  view  toward  cooper.^.- 
tion  on  such  questions  as  exchange  of 
membership,  legislation,  employment, 
ethics,  standard  contracts  for  engineer- 
ing service,  fees  and  publicity.  A  com- 
mittee headed  by  Mr.  Gaynor  has  the 
matter  in  charge  and  sent  word  to  the 
Wisconsin  Engineering  Society,  which 
met  later  the  same  week,  of  its  willing- 
ness to  open  preliminaries. 

Much  work  was  done  by  the  commit- 
tee on  standard  fees.  A  few  revisions 
of  those  adopted  last  year  were  recom- 
mended, but  they  were  not  acted  upon. 
The  committee  is  working  toward  a 
standard  contract  segi'egated  so  that 
the  separate  steps  in  a  percentage  bid 
will  be  well  defined.  This  will  result 
in  less  confusion  for  city  officials  em- 
ploying engineers. 

An  illustration  of  the  benefits  of 
closer  relations  with  local  societies  was 
afl'orded  by  the  efforts  of  the  Waterloo 
Technical  Society,  which  coopei'ated 
with  the  society  in  publicity  work  look- 
ing toward  getting  a  record  attendance, 
and  in  arranging  local  details  of  enter- 
tainment and  trips.  The  attendance, 
140,  surpassed  former  records. 

Prof.  J.  H.  Dunlap,  Iowa  State  Uni- 
versity, spent  three  months  last  sum- 
mer inspecting  39  of  the  100  sewage 
treatment  plants  of  the  state  for  the 
State  Board  of  Health.  His  paper  on 
the  subject  indicated,  with  few  excep- 
tions, shameful  neglect  in  operation. 
The  four  remedies  suggested  were 
proper  design,  a  requirement  by  the 
State  Board  of  Her.lth  of  operation  for 
one  year  by  the  engineer,  authorization 
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of  central  control  by  the  board  and  in- 
creased financial  support  for  the  board 
to  make  this  effective. 

Of  unusual  value  was  a  paper  by  a 
contractor,  Stanley  D.  Moore,  on  "Es- 
timating Construction  and  Overhead 
Costs  of  Sanitary  Sewer  Systems."  In 
it  were  given  segregated  costs  of  over- 
head from  Mr.  Moore's  experience  for 
five  years  on  $500,000  worth  of  work, 
previous  to  1917,  and  his  estimates  for 
1918,  which  will  have  to  be  increased 
from  18.4%-  to  24%  of  the  gross  cost 
or  31.7%  of  the  net  cost.  Less  secrecy 
on  the  part  of  the  contractor  and  more 
consideration  on  the  part  of  the  engi- 
neer, giving  added  service  to  the  client, 
must  come,  in  his  opinion. 

D.  P.  Dale  outlined  various  engineer- 
ing methods  used  in  the  construction  of 
the  drainage  districts  at  the  4V2-hour 
session  of  the  drainage  section  carried 
on  simultaneously  with  that  of  the 
highway  section,  where  a  war  program 
for  county  highway  construction  was 
the  main  topic,  presented  by  A.  F. 
Fischer  and  John  L.   Parsons. 

The  newly  elected  officers  are  as  fol- 
lows: President,  C.  H.  Young;  vice 
president,  Nathan  B.  Barber;  directors, 
C.  H.  Currie  and  H.  H.  Dean.  J.  H. 
Dunlap,  Iowa  City,  is  the  secretary. 
John  T.  Drug  is  chairman  of  the  drain- 
age section,  H.  H.  Dean  of  the  high- 
way section  and  F.  S.  Alden  of  the 
municipal  section. 


Pittsburgh  Uses  New  System  To 
Revise  Building  Code 

Pittsburgh  is  revising  its  building 
code  by  a  new  method.  A  salaried  en- 
gineer-secretary has  been  appointed. 
He  arranges  one  section  of  the  new  or- 
dinance at  a  time,  first  calling  upon 
representatives  of  the  various  building 
material  interests  to  present  recommen- 
dations. The  first  draft  of  each  sec- 
tion is  presented  to  the  building  code 
commission,  consisting  of  an  architect, 
an  engineer,  a  builder,  an  insurance 
vr  jLTi  and  an  attorney-at-law.  When  the 
code  is  formulated,  it  is  discussed  by 
the  Pittsburgh  chapter  of  the  Institute 
of  Architects,  the  Society  of  Engineers, 
Builders'  Exchange,  Insurance  Ex- 
change and  other  interested  organiza- 
tions. After  thorough  discussion  the 
proposed  code  is  put  before  the  city 
government  for  action. 

Union  College  Puts  Up  In- 
spiration Bulletin  Boards 

Prof.  A.  B.  McDaniel,  head  of  the 
civil  engineering  department  of  Union 
College,  Schenectady,  N.  Y.,  has  re- 
cently put  into  operation  a  plan  where- 
by the  achievements  of  Union's  engi- 
neering alumni  will  be  exhibited  at 
stated  periods  upon  one  of  the  college 
bulletin  boards.  The  interest  of  gradu- 
ates in  the  work  of  the  engineering 
students  will  be  indirectly  increased 
thereby,  it  is  believed.  The  display  of 
brief  sketches  of  post  college  careers 
and  of  pictures  of  noteworthy  pieces 
of  work  is  expected  to  furnish  a  strong 
incentive  to  better  work  by  students. 


January  Water-  Works  Troubles 

Difficulty  With  Frozen  Pipes  and  High 

Consumption    Told    at    Meeting    of 

Water-Works   Association 

Experiences  with  frozen  pipes  and 
excessive  water  consumption  and  waste 
during  the  abnormally  cold  we?>ther  of 
January  and  February  were  told  after 
the  luncheon  of  the  New  York  section 
of  the  American  Water-Works  Associa- 
tion in  New  York  City  Feb.  20.  At  the 
same  meeting  Edward  S.  Cole  was 
elected  as  governor  or  chairman  of  the 
section  to   succeed   Allen   Hazen. 

Judging  from  the  experiences  related, 
every  water- works  in  the  metropolitan 
district  suffered  much  from  frozen 
services  and  many  from  frozen  meters, 
mains  and  fire  hydrants.  The  most 
common  method  of  thawing  services 
and  mains  was  by  the  use  of  electric 
current.  As  a  rule,  the  local  electric 
companies  were  relied  on  to  do  the 
thawing.  They  charged  from  $15  to 
$30  per  50-ft.  service,  $20  being  the 
most  common  sum  reported.  It  appears 
that  the  bill  for  thawing  is  generally 
paid  by  the  water  consumer. 

The  successful  use  of  three  storage 
batteries  mounted  on  a  truck  instead 
of  current  from  transmission  lines  was 
reported  in  a  letter  from  F.  A.  Mcln- 
ness,  Boston.  With  about  280  amperes 
at  38  volts  the  time  for  thawing  a  serv- 
ice by  this  outfit,  after  making  ready, 
was  3  to  5  minutes.  A.  W.  Cuddeback, 
Paterson,  had  just  begun  using  a  sim- 
ilar outfit.  John  M.  Diven,  Troy,  N.  Y., 
thought  this  plan  was  better  than  de- 
pending on  an  electric  company  and 
having  high  tension  wires  around. 

Electric  and  Steam  Thawing 

Several  members  told  of  using  truck- 
mounted  gasoline  motors  to  drive  elec- 
tric generators  for  pipe  thawing,  or  of 
rigging  up  Ford  or  other  cars  for  the 
purpose  instead  of  buying  current. 

Steam  thawing  was  reported  by  sev- 
eral. The  consensus  of  opinion  was 
that  refreezing  was  less  likely  after 
steam  than  after  electric  thawing,  be- 
cause the  steam  does  a  more  thorough 
job  of  ice  removal,  and  of  warming  up 
the  ground  around  the  pipe.  Thawing 
by  means  of  hot  water  forced  in 
through  tubing  was  reported  by  several 
as  having  given  good  results. 

How  meters  help  in  zero  weather 
was  illustrated  by  Mr.  Cuddeback, 
Montclair,  N.  J.  With  100%  of  serv- 
ices metered,  the  February  consump- 
tion in  Montclair  is  always  below  the 
average  for  the  year,  while  in  Pater- 
son, which  is  65%  metered,  the  Febru- 
ary consumption  runs  highest  year 
after  year.  This  contrast  was  greater 
than  usual  during  the  excessively  cold 
weather  of  February,  1918. 

The  experience  meeting  brought  out 
such  a  variation  in  methods  and  costs 
of  thawing  frozen  pipes  as  to  lead  to 
the  suggestion  that  something  ought  to 
be  done  in  the  way  of  standardization. 
It  was  also  thought  desirable  to  obtain 
more  extensive  data  on  the  effect  of  the 
1918    abnormal    cold    spell    on    water- 


works operation.  A  resolution  was 
passed  directing  the  incoming  chair- 
man of  the  section  to  appoint  a  com- 
mittee to  gather  data  on  the  subject, 
with  the  understanding  that  Secretary 
Diven  would  institute  a  similar  canvass 
by  the  other  sections  of  the  as.sociation, 
and  try  to  have  the  results  of  the  vari- 
ous investigations  submitted  at  the  con- 
vention of  the  American  Water-Works 
Association  at  St.  Louis,  May  13  to  IS. 

Sewerage  Survey  Bonds  Voted 

The  city  council  of  Akron,  Ohio,  has 
voted  a  bond  issue  of  $50,000  to  make 
a  survey  of  its  existing  sewerage  sys- 
tem and  comprehensive  plans  for  pro- 
posed improvements.  It  is  expected 
that  the  bonds  will  be  sold  and  the 
work  begun  by  Apr.  1.  The  work  will 
be  conducted  under  H.  S.  Morse,  direc- 
tor of  public  service,  and  will  be  in 
charge  of  E.  A.  Zeisloft,  city  engineer. 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMERICAN  RAILWAY  ENGINEER- 
ING ASSOCIATION;  910  Michigan 
Ave.,  Chicago;   Mar.   19-21,   Chicago. 

AMERICAN  WATER-WORKS  AS- 
SOCIATION ;  47  State  St.,  Troy, 
N.   Y.  ;   May  13-18,   St.   Louis,   Mo. 


The  1918  convention  of  The  American 
Water-Works  Association  will  be  held 
at  the  Planters  Hotel,  St.  Louis,  Mo., 
May  13  to  18,  and  not  May  20-25,  at 
St.  Paul,  as  stated  in  last  week's  issue 
of  Engineering  News-Record. 

At  a  meeting  of  a  large  number  of 
engineers  of  North  Carolina  held  in 
Durham  Feb.  18,  plans  were  perfected 
for  the  permanent  organization  of  The 
North  Carolina  Society  of  Civil  Engi- 
neers. It  was  decided  to  hold  a  meet- 
ing of  the  executive  committee  in  Ra- 
leigh, N.  C,  early  in  March,  to  draw 
up  a  constitution  and  by-laws  and  plan 
of  organization  to  be  submitted  at  the 
next  m.eeting  of  the  society.  The  fol- 
lowing officers  were  elected:  John  H. 
Ambler,  Winston-Salem,  N.  C,  presi- 
dent; R.  P.  Coble,  Greensboro,  N.  C, 
vice  president;  and  Ira  B.  MuUis, 
Raleigh,  N.  C,  secretary-treasurer. 

The  Connecticut  Society  of  Civil  En- 
gineers, one  of  the  oldest  of  the  local 
technical  associations  in  the  country, 
held  its  34th  annual  meeting  at  Hart- 
ford, Conn.,  Feb.  19  and  20.  Its  regu- 
lar program,  a  day  and  a  half,  devoted 
to  a  technical  session,  with  an  inter- 
mediate banquet,  was  followed,  and  in 
spite  of  war  conditions  and  the  absence 
of  a  great  number  of  members  in  war 
service,  all  meetings  and  the  banquet 
were  well  attended.  William  R.  Dun- 
ham, Jr.,  chief  engineer  of  the  Con- 
necticut Co.,  New  Haven,  was  elected 
president    for    the    ensuing    year.      J, 
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Frederick  Jackson,  of  New  Haven,  is 
secretary  of  the  society. 

The  Southwestern  Water-Works 
Assn.  will  hold  its  annual  convention 
Apr.  23-26  at  Tulsa,  Okla. 

At  the  meeting  Feb.  27  of  The  Muni- 
cipal Engineers  of  the  City  of  New 
York,  a  paper  entitled  "Influence  of 
City  Zoning  on  Sewage  Flow  Assump- 
tions, Using  Floor  Arsa  Basis,"  was 
presented  by  Walter  S.  McGrane,  as- 
sistant engineer.  Bureau  of  Sewers, 
Borough  President's  Office,  Manhattan. 
The  paper  was  illustrated  by  lantern 
slides. 

An  organization  to  be  known  here- 
after as  The  Engineers'  Club  of  Quincy, 

111.,  was  formed  at  a  meeting  held  Feb. 
6.  C.  A.  Wiener  was  elected  president 
and  E.  F.  Charsha,  secretary,  pro  tern. 

At  the  meeting  of  The  Albany,  N.  Y., 
Society  of  Civil  Engineers,  Feb.  26, 
William  G.  Davison,  of  the  Central  Y. 
M.  C.  A.,  delivered  an  address  on  "Ac- 
tivities at  Camp  Wadsworth,"  with 
special  reference  to  building  and  labor 
problems.  Mr.  Davison  IWed,  while  at 
camp,  with  the  engineering  troops. 

The  Oregon  Society  of  Engineers,  in 

annual  session  at  Portland,  Feb.  4, 
elected  officers  for  the  ensuing  year  as 
follows:  Orrin  E.  Stanley,  president, 
formerly  secretary  of  the  association; 
C.  J.  Hogue,  secretary. 

■  The  next  meeting  of  The  Harvard 
Engineering  Society  of  New  York  will 
be  held  at  the  Harvard  Club,  New  York 
City,  Mar.  8.  Major  W.  A.  Starrett, 
chairman  of  the  Committee  on  Emer- 
gency Construction  of  the  War  Indus- 
tries Board,  Council  of  National  De- 
fense, will  speak  on  "Cantonment  Con- 
struction," illustrating  his  talk  with 
motion  pictures  and  lantern  slides.  The 
members  of  the  Yale,  Princeton  and 
Cornell  societies  have  been  invited  to 
attend  the  meeting. 

On  Mar.  1  The  Detroit  Engineering 
Society  will  listen  to  the  reading  of  a 
paper  by  George  F.  Porter,  on  "The 
Raising  of  the  Quebec  Bridge."  Mr. 
Porter  was  the  engineer  of  construction 
for  the  St.  Lawrence  Bridge  Co.,  Ltd., 
and  had  charge  of  all  operations  in 
connection  with  the  building  of  the 
bridge.     The  lecture  will  be  illustrated. 

The  Kootenay  Branch  of  the  Engi- 
neering and  Technical  Institute  of 
British  Columbia,  with  headquarters  at 
Nelson,  B.  C,  was  formed  recently. 
The  institute,  which  will  apply  to  the 
Legislature  at  the  forthcoming  session 
for  a  charter,  will  be  an  organization 
composed  of  civil  and  mining  engineers, 
architects  and  members  of  allied  pro- 
fessions. W.  M.  Cunliffe  is  provisional 
chairman;  A.  E.  Pickford,  provisional 
secretary-treasurer. 

The  New  Jersey  Sewage  Works  As- 
sociation Jias  elected  the  following  offi- 
cers for  the  ensuing  year:  President, 
Paul  Molitor,  Madison;  secretary,  Fred 
T.  Parker,  Atlantic  City.  George  F. 
Fuller,  consulting  engineer,  New  York, 


read  before  the  association  a  paper  on 
the  operation  of  sewage  work  plants. 

At  the  annual  meeting  of  The  Can- 
adian Society  of  Civil  Engineers  the 
proposed  bylaws  of  the  Montreal 
branch  were  received  and  at  the  first 
meeting  of  the  council  thereafter,  Jan. 
28,  the  new  bylaws  were  adopted. 
These  provided  for  the  formation  of 
the  Montreal  branch  of  the  society  and 
as  a  petition  signed  by  a  sufficient  num- 
ber of  corporate  members  of  the  society 
was  presented,  the  council  indorsed  the 
establishment  of  the  Montreal  branch. 
On  Feb.  14  the  branch  was  formally 
established.  Nominations  will  be  re- 
ceived on  Feb.  28  and  a  ballot  opened 
on  Mar.  14. 

At  the  luncheon  and  meeting  of  the 
Chattanooga,  Tenn.,  Engineers'  Club, 
Feb.  21,  O.  A.  Dietz  spoke  on  the  manu- 
facture of  sewer  pipe. 


Personal  Notes 


Maj.  H.  W.  Durham,  Engi- 
neers' Reserve  Corps,  has  been  placed 
in  command  of  the  41st  Engineers,  the 
first  of  the  new  road  battalions  to  be 
organized  for  road  construction  and 
maintenance,  in  connection  with  the 
work  of  our  expeditionary  forces 
abroad. 

Bernt  Berger,  consulting  en- 
gineer, has  removed  his  office  to  150 
Nassau  St.,  New  York  City. 

J.  P.  Nelson,  in  addition  to  his 
duties  as  valuation  engineer,  Chesa- 
peake &  Ohio  Railway  Co.,  has  been 
appointed  real  estate  agent  at  Rich- 
mond, Virginia. 

Capt.  Robert  Cutting,  20th 
Engineers,  U.  S.  Reserves,  is  in  a  base 
hospital  in  France,  recovering  from 
spinal  meningitis. 

C.  C.  COTTRELL  has  been  ap- 
pointed state  highway  engineer  of  Ne- 
vada, vice  R.  K.  West,  resigned.  Mr. 
Cottrell  has  been  assistant  state  high- 
way engineer  since  the  organization  of 
the  State  Department  of  Highways. 
Before  that  time  he  was  with  the  Cali- 
fornia Highway  Commission  for  four 
years. 

Robert  H.  Whittt^.  n,  af  ^er 
several  years  of  city  planning  work 
with  the  Heights  of  Buildings  Commis- 
sion and  as  secretary  of  the  Commis- 
sion on  Building  Districts  and  Restric- 
tions and  the  Committee  on  the  City 
Plan  of  the  Board  of  Estimate  and  Ap- 
portionment of  New  York,  has  opened 
an  office,  for  consulting  work  on  city 
planning  and  zoning,  at  277  Broadway, 
New  York. 

Miss  Helen  Jordan,  assist- 
ant bacteriologist  in  the  laboratory  of 
the  Minnesota  State  Board  of  Health, 
has  been  selected  to  take  charge  of  the 
city  health  laboratory  of  Norfolk,  Va., 
succeeding  Henry  G.  Parker,  who  re- 
signed    to     enter    the     Army     Medical 


Corps.  Miss  Jordan  took  special  work 
in  public  health  at  the  Massachusetts 
Institute  of  Technology  last  year. 

H  .  A .  Rands,  civil  engineer  of 
Portland,  Ore.,  through  an  appoint- 
ment recently  made  by  the  Port  of 
Portland  Commission,  is  to  have  charge 
of  the  traffic  survey  of  the  Upper 
Columbia  and  Snake  Rivers.  Mr. 
Rands  will  submit  his  suggestions  and 
reports  on  the  work  to  the  Port  of 
Portland's  traffic  survey  committee. 
The  survey  is  a  preliminary  move 
toward  increasing  Portland's  water 
transportation,  with  a  view  to  inaugu- 
rating a  steamer  line  from  Portland 
to  the  upper  rivers.  The  sum  of  $5000 
has  been  set  aside  for  defraying  the 
expenses  of  the  undertaking,  which  is 
expected  to  be  completed  in  from  three 
to  six  months. 

P.  J.  Farrell,  solicitor  of  the 
Division  of  Valuation,  Interstate  Com- 
merce Commission,  has  been  appointed 
chief  counsel  of  the  commission,  suc- 
ceeding Joseph  W.  Folk,  resigned. 

Frank  H.  Cen  field,  acting 
head  of  the  efficiency  staff  of  the  Chi- 
cago city  council  finance  committee,  has 
received  a  commission  as  captain  in  the 
Quartermaster's  Department. 

J.  S.  Langthorn  has  become 
connected  as  consulting  engineer  with 
the  Beaver  Engineering  and  Contract- 
ing Co.,  of  51  Chambers  St.,  New  York 
City.  Mr.  Langthorn  received  his  edu- 
cation at  the  School  of  Mines,  Colum- 
bia University,  taking  the  mining 
course.  He  was  with  the  Department 
of  Bridges,  New  Y'ork  City,  for  eight 
years,  as  engineer  in  charge  of  the  Bor- 
oughs of  Brooklyn  and  Richmond.  He 
was  senior  division  engineer  %vith  the 
Board  of  Water  Supply  of  New  Y''ork 
for  ten  years,  five  years  on  the  Ashokan 
Dam  ar  1  five  years  on  the  city  aque- 
duct tunnels,  pipe  lines  and  Silver  Lake 
reservoir.  For  the  past  two  years  he 
was  Deputy  Commissioner  of  Watei 
Supply  for  Brooklyn.  He  is  an  ex- 
president  of  the  Brooklyn  Engineers' 
Club  and  secretary  of  the  military  en- 
gineering committee,  which  recruited 
the  Eleventh  Engineers. 

Maj.  Frederick  Hum- 
phries, of  the  102nd  Engineers,  at 
Spartanburg,  S.  C,  has  been  trans- 
ferred in  his  present  rank  to  the  avia- 
tion section  of  the  Signal  Corps. 

Willis  T.  Burns,  Butte,  was 
elected  president  of  the  Montana  Soci- 
ety of  Engineers  at  the  annual  meeting 
held  in  Butte,  Feb.  11. 

W.  O.  McClusky,  county  engi- 
neer of  Ohio  County,  West  Virginia,  in 
which  Wheeling  is  situated,  has  been 
appointed  to  represent  the  state  road 
commission  in  Marshall  County. 

William  G  .  Thompson  has 
been  appointed  by  the  New  Jersey 
State  Highway  Commission  as  state 
highway  engineer  for  a  term  of  five 
years  at  a  salary  of  $7000  per  annum. 
He  will  succeed  Robert  A.  Meeker, 
whose  term  expires  on  Apr.  1.  Mr. 
Thompson  was  formerly  associated  with 
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Major  General  Goethals  as  engineer  of 
construction  on  the  Panama  Canal.  Ed- 
ward E.  Reed,  of  Trenton,  was  ap- 
pointed assistant  engineer  for  five  years 
at  a  salary  of  $5000. 

S.  E.  HuTTON,  for  several  years 
head  of  the  mechanical  and  electrical 
engineering  departments  of  the  Uni- 
versity of  Idaho,  and  since  1914  con- 
sulting engineer  of  the  Idaho  State 
Public  Utility  Commission,  recently  en- 
listed as  a  private  in  the  aviation  sec- 
tion of  the  signal  corps.  Mr.  Hutton 
was  formerly  a  member  of  the  faculty 
of  Highland  Park  College  at  Des 
Moines,  Iowa,  and  of  the  University  of 
Kansas. 

C  .  E  .  H  I  c  K  o  K  ,  city  engineer  of 
Alameda,  Calif.,  has  been  commissioned 
a  captain  in  the  Engineer  Reserve 
Corps. 

Charles  D.  Weirbach,  city 
engineer  of  AUentown,  Penn.,  has  re- 
signed to  accept  a  position  with  the 
United  States  Government  as  sanitary 
engineer  under  the  Director  of  Health 
and  Sanitation,  U.  S.  Shipping  Board, 
Emergency  Fleet  Corporation.  He  will 
serve  as  sanitary  engineer  of  the  Hog- 
Island  shipyard,  Philadelphia;  the  ship- 
yard at  Bristol,  Penn.,  and  the  plant  of 
the  Submarine  Boat  Corporation  at 
Newark,  N.  J.,  with  headquarters  in 
Philadelphia. 

Hans  Mum  m, Jr.,  city  engineer 
of  Everett,  Wash.,  recently  resigned 
his  position  to  accept  one  with  the  Port- 
land Cement  Assn.  He  has  been  as- 
signed to  vv^ork  in  eastern  Washington 
and  Idaho,  v/ith  headquarters  in  Spo- 
kane. Mr.  Mumm  has  lived  in  Everett 
since  1902,  when  he  was  employed  in 
the  engineering  department  of  the 
Great  Northern  Railway  Co.  Since 
1902  he  has  been  assistant  city  engi- 
neer, county  engineer  and  city  engineer, 
and  has  also  been  connected  with  pri- 
vate concerns. 

Max  W  .  King,  formerly  with  the 
James  Stewart  Co.,  Inc.,  Watervliet, 
N.  Y.,  is  now  with  the  Central  Con- 
struction Corporation,  Magnolia,  Md. 

Prof.  Roy  A.  Seaton,  of  the 
division  of  engineering,  department  of 
applied  mechanics  and  machine  design, 
Kansas  State  Agricultural  College,  is 
now  a  captain  in  the  Ordnance  Reserve 
Corps,  and  is  stationed  in  Washington 
in  the  artillery  ammunition  section  en- 
gineering bureau  of  the  ordnance  de- 
partment. 

H  .  H  .  Tripp,  who  has  been  resi- 
dent engineer  of  the  Canadian  Pacific 
Ry.  at  Kenora,  Ont.,  is  now  with  the 
Edmonton  division,  at  Edmonton,  Alta. 
He  succeeded  R.  C.  Harris,  who  has 
gone  to  the  Calgary  division. 

L  .  B  .  Allen,  recently  appointed 
superintendent  of  maintenance-of-way 
of  the  Chesapeake  &  Ohio  system,  with 
headquarters  at  Huntington,  W.  Va., 
began  his  railroad  work  as  a  rodman 
with  the  Southern  Ry.,  after  his  grad- 
uation from  Kentucky  State  College  in 
1899.  After  advancing  through  vari- 
ous grades  in  the  service  of  the  Chesa- 


peake &  Ohio,  he  became  superintend- 
ent of  the  Huntington  and  Big  Sandy 
divisions  in  February,  1914.  At  the 
time  of  his  most  recent  promotion  he 
was  general  superintendent  of  the 
western  general  division. 

Edward  G.  Lee  has  left  the  em- 
ploy of  Walter  H.  Sawyer,  Lewiston, 
Me.,  and  is  now  connected  with  the  en- 
gineering department  of  the  Southern 
Power  Co.  at  Charlotte,  North  Carolina. 

C  .  R  .  E  G  e  ,  who  was  until  recently 
division  engineer,  American  Associa- 
tion of  Portland  Cement  Manufactur- 
ers, at  Seattle,  Wash.,  is  now  connected 
with  the  Portland  Cement  Association, 
Chicago. 

F.  S.  Parrigin,  formerly  of 
Fort  Lauderdale,  Fla.,  is  now  supervis- 
ing engineer  of  Bay  County,  Florida, 
road  and  bridge  construction  for  E.  V. 
Camp,  consulting  engineer,  Atlanta, 
Georgia. 

E.  G.  Sheibley,  civil  and  sani- 
tary engineer.  Riverside,  Calif.,  has  re- 
cently been  appointed  assistant  sani- 
tary engineer  in  the  United  States 
Public  Health  Service,  and  has  been 
ordered  to  report  for  duty  at  Little 
Rock,  Ark.,  in  the  sanitation  of  extra- 
cantonment  zones.  Mr.  Sheibley  re- 
ceived his  technical  training  at  Leland 
Stanford  Jr.  University,  graduating 
from  that  institution  in  1908,  and  in 
1914  was  granted  the  degree  of  M.C.E. 
by  Harvard  University  on  the  comple- 
tion of  a  year  of  post-graduate  study. 

Harold  G.  McGee,  assistant 
engineer  and  chemist  in  the  office  of 
the  sanitary  engineer,  Lucas  County, 
Ohio,  has  been  commissioned  first 
lieutenant  in  the  Sanitary  Corps  of 
the  National  Army  and  will  report  for 
duty  at  Camp  Greenleaf,  Fort  Ogle- 
thorpe, Georgia. 

I.  F.  Laucks,  formerly  of  Falk- 
enburg  &  Laucks,  Seattle,  Wash.,  has 
opened  chemical  assay  and  metallurgi- 
cal laboratories  at  99  Marion  St., 
Seattle. 

James  E.  Barlow,  who  has 
held  the  position  of  Public  Service  Di- 
rector since  Dayton,  Ohio,  adopted  the 
commission-manager  form  of  govern- 
ment, was  chosen  City  Manager,  suc- 
ceeding Lieut.  Col.  Henry  M.  Waite,  at 
a  salary  of  $7500  per  year.  Mr.  Bar- 
low was  graduated  from  the  Massachu- 
setts Institute  of  Technology  in  1905. 
For  a  few  years  he  was  assistant  engi- 
neer in  the  designing  department  of 
the  Board  of  Water  Supply,  New  York. 
He  became  connected  with  the  Bui'eau 
of  Municipal  Research,  and  prior  to  his 
connection  with  the  city  engineering 
department  of  Cincinnati  he  was  em- 
ployed there  on  work  for  the  bureau. 

J.  P.  Newell,  of  the  engineer- 
ing firm  of  Newell,  Cossett  &  Walsh, 
Portland,  Ore.,  has  accepted  a  position 
with  the  Canadian  Northern  Railway 
Co.  as  valuation  expert.  Until  he  en- 
tered private  practice  in  Portland  about 
ten  years  ago,  Mr.  Newell  was  employed 
by  the  engineering  department  of  the 
Oregon-Washington    Railroad    &    Navi- 


gation Co.  More  recently  he  has  been 
engaged  in  railway  valuation  work  for 
the  Oregon  Public  Service  Commission. 

C  .  L  .  H  I  N  K  L  e  ,  general  superin- 
tendent of  the  Toledo,  St.  Louis  &  Kan- 
sas City  Ry.,  has  been  appointed  to  a 
position  in  the  railway  engineering 
forces  of  the  U.  S.  Army  in  France, 
with  the  rank  of  major. 

B.  G.  McBride,  formerly  assist- 
ant state  engineer  of  Nevada,  has  been 
commissioned  as  captain  in  the  ord- 
nance department  of  the  army  and  is 
now  on  duty  at  Washington. 

J  OH  N  B.  Emerson  is  now  con- 
tracting manager  of  the  La  Salle  En- 
gineering Co.,  Chicago.  For  about  ten 
years  he  has  been  in  charge  of  work 
in  the  southwest  for  Robert  W.  Hunt 
&  Co.,  Chicago.  The  La  Salle  Engi- 
neering Co.  has  taken  on  a  considerable 
amount  of  work  in  marine  engineering 
and  steel  ship  design,  and  has  there- 
fore moved  its  general  offices  to  larger 
quarters  in  the  Old  Colony  Building. 
A.  B.  Boyer  is  general  manager  and 
I.  A.  Baum  is  assistant  general  man- 
ager of  the  company. 

Maj.  Thomas  F.  McGilv- 
r  A  Y ,  formerly  of  the  Duluth  Engi- 
neering Co.,  and  for  a  number  of  years 
city  engineer  of  Duluth,  Minn.,  is  in 
active  training  with  the  United  States 
Engineers  at  Camp  Lee,  Petersburg, 
Va.  He  was  commissioned  a  major  of 
engineers   last   April. 


Obituary 


A.  H.  Baypmeld,  engineer  in 
charge  of  the  Canadian  Government's 
assembling  plant  for  munitions  at 
Ogden  Point,  B.  C,  died  Feb.  13.  He 
was  formerly  superintendent  of  dredges 
for  British  Columbia  under  the  Cana- 
dian government,  and  had  previously 
been  engaged  extensively  in  wharf  con- 
struction at  St.  John,  N.  B.,  and  other 
eastern  ports. 

JusTis  W.  Brockett,  70 
years  old,  civil  engineer,  who  was  active 
in  movements  for  the  improvement  of 
the  Missouri  River,  died  at  his  home 
in  St.  Joseph,  Mo.,  Feb.  8.  He  directed 
the  work  a  decade  ago  whereby  many 
acres  of  land  on  the  river  front  at  St. 
Joseph  were  reclaimed  for  use  of  the 
railroads,  and  promoted  several  rail- 
road projects. 

John  A.  Lighthall,85  years 
old,  died  Feb.  16  at  Syracuse,  N.  Y. 
He  was  the  grandfather  of  the  late 
Capt.  Philip  K.  Lighthall,  who  was  a 
victim  of  the  Tuscania,  Feb.  5.  John 
A.  Lighthall  was  born  in  Albany.  He 
was  a  civil  engineer  during  his  younger 
days,  and  went  to  Syracuse  in  order  to 
take  charge  of  the  construction  of  the 
second  line  of  the  New  York  Central  be- 
tween Syracuse  and  Rochester.  In  1858 
he  removed  to  Chicago,  where  he  became 
a  manufacturer.  He  returned  to  Syra- 
cuse in  1875. 


Industrial  News  and  Comment 


ABOUT     MANUFACTURERS     WHO     SERVE     ENGtnEERS     AND     CONTRACTORS 


Eastern  Equipment  Dealers 
Foresee  Good  Year 

Government    Work,    Industrial    Expan- 

f.    sion    and    Highways    Expected    to 
Reach  Substantial  Total 

Contractors'  equipment  dealers  in 
the  East  throw  some  interesting  side- 
lights on  the  construction  outlook  this, 
spring.  These  men  live  close  to  the' 
contractor.  They  must  anticipate  his 
needs.  They  must  not  overstock,  for 
storage  w^arehouse  capacity  is  at  a 
premium   now. 

As  viewed  by  the  construction  equip- 
ment men,  the  volume  of  work  this 
year  will  be  as  large  or  larger  than  in 
1917.  It  will  not  be  along  the  usual 
lines.  Government  work  and  construc- 
tion for  the  war  industries  are  expected 
to  predominate.  Highway  work,  as 
much  as  may  be  sanctioned  by  the  Fed- 
eral Government,  will  gravitate  toward 
those  best  equipped  to  handle  it.  In 
other  words,  they  foresee  the  entrance 
of  the  larger  construction  organiza- 
tion into  highway  work. 

Are  the  big  construction  equipment 
dealers  backing  up  their  words  with 
action?     It  appears  so. 

In  spite  of  heavy  government  de- 
mands during  January  and  February, 
and  in  the  face  of  severe  shipping 
difficulties,  they  have  maintained  stocks 
of  equipment  sufficient  to  meet  the  de- 
mands of  a  construction  year  fully  up 
to  normal. 

New  Warehouse  Established 

Some  of  the  conversations  with  equip- 
ment men  are  interesting  in  their  bear- 
ing upon  the  general  construction  out- 
look. 

"Our  companies  foresaw  the  demand 
for  construction  equipment  and  put  in 
large  stocks  of  steel  plate  and  other 
raw  materials,"  said  Burr  R.  Brown, 
of  the  Brown  &  Sites  Co.,  30  Church 
St.,  New  York.  This  company  repre- 
sents the  Lakewood  Engineering  Co., 
Clyde  Iron  Works,  Lawrence  Machine 
Co.,  and  the  Nye  Steam  Pump  and 
Machinery  Company. 

"Several  months  ago  our  companies 
established  a  warehouse  in  Philadelphia 
with  a  stock  of  all  equipment,"  con- 
tinued Mr.  Brown.  "Philadelphia  was 
selected  because  of  the  freight  conges- 
tion at  New  York.  Good  second-hand 
equipment  on  the  market  is  being 
rapidly  used  up.  At  the  plants  we  find 
that  shipments  are  becoming  more  and 
more  prompt,  showing  that  they  are 
clearing   themselves. 

"In  addition  to  the  war  factory  work 
I  look  for  a  revival  of  railroad  con- 
struction, ,  principally  extra  tracking 
and  terminals. 


"1  believe  that  road  contracts  will 
be  let  in  sufficiently  large  blocks  this 
year  to  attract  the  big  contractors 
into  this  class  of  work.  A  man  who  has 
30  miles  of  road  construction  can  afford 
to  put  in  proper  plant  to  handle  it. 
In  fact,  the  only  economical  way  to 
handle  road  work  this  year  is  to  at- 
tract this  class  of  big  contractors." 

That  war  construction  and  factory 
expansion  will  make  a  busy  season  for 
the  building  contractor  and  general 
contractor  is  the  view  of  R.  E.  Brooks, 
who  represents  the  Koehring  Mixer 
Co.,  the  C.  H.  &  E.  Mfg.  Co.  and  Insley 
Mfg.  Co.,  in  New  York  City. 

"The  amount  of  construction  work 
which  the  government  contemplates, 
along  with  the  industrial  work  already 
planned,"  said  Mr.  Brooks,  "will  make 
this  year  one  of  the  busiest  that  we 
have  known.  There  likely  will  be  some 
extension  of  the  railroads.  Paving 
work  must  go  ahead.  At  this  time, 
when  the  I'ailroads  have  proved  in- 
adequate, the  buik'.'::g  of  good  roads  to 
supplement  the  rail  lines  is  important. 
Only  big  contractors  will  enter  high- 
way work  this  year.  The  bonding  com- 
panies will  bond  only  big  construction 
companies,  and  only  these  contractors 
will  have  the  nucleus  of  an  organiza- 
tion to  handle  the  work.  Regarding 
labor — the  contractors  who  are  willing 
to  pay  the  price  will  be  able  to  get 
enough  common  labor  to  carry  on  a 
reasonable  amount   of  work." 

An  interesting  development  in  the 
revolving  steam  shovel  field  has  been 
the  increased  use  of  this  equipment  for 
industrial  purposes.  Some  manufac- 
turers are  equipping  the  %-yd.  '•evolv- 
ing shovel  as  a  locomotive  crane.  The 
Ball  Engine  Co.  and  the  Thew  Auto- 
matic Shovel  Co.  have  helped  in  this 
way  to  meet  the  unprecedented  demand 
for  locomotive  cranes. 

Broader    Steam-Shovel    Market 

H.  A.  McLaughlin,  Eastern  repre- 
sentative of  the  Thew  Automatic  Shovel 
Co.,  commented  as  follows  upon  the 
shovel  situation:  "Although  we  have 
50  Thew  shovels  on  Government  work 
on  the  Atlantic  coast  there  have  been 
few  sales  to  cont"actors  lately.  This 
is  accounted  for  largely  by  the  cessa- 
tion of  other  construction  activities  at 
this  season.  However,  the  industrial 
uses  of  the  revolving  shovel  have  been 
broadening  fast.  High  demurrage 
charges  on  railroad  cars  have  forced 
industrial  plants  to  adopt  new  methods 
of  unloading  bulk  materials,  coal  in 
particular.  Thew  shovels  are  being 
rigged  with  structural  steel  booms  and 
%  yd.  or  %  yd.  clamshell  buckets  for 
this  locomotive  crane  service.  Smaller 
types     of     Thew     shovels,     electrically 


driven,  are  being  extensively  used  for 
loading  gypsum  and  other  bulk  ma- 
terials in  the  interior  of  industrial 
plants.  This  industrial  demand  has 
been  very  active  lately." 

George  C.  Dodge,  of  the  Dodge  & 
Anderson  Corporation,  New  York 
agents  for  the  Oshkosh  Line,  and  the 
Byers  Machine  Co.  "Autocrane"  equip- 
ment, expects  that  the  increase  of 
motor  freight  traffic  this  year  will 
force  road  construction.  Industrial  de- 
mand continues  active.  "The  Auto- 
crane has  been  in  demand  for  unload- 
ing coal,"  said  Mr.  Dodge.  "We  have 
just  received  an  order  from  the  New 
York  Scate  Barge  Canal  for  14  Auto- 
cranes  for  handling  freight  at  Barge 
Canal  stations.  Big  paving  companies 
and  larger  contractors  probably  will 
turn  to  road  work  this  year,  and  we 
expect  that  they  will  buy  equipment  in 
large   amounts." 


Many  Millions  in  Government 
Construction  Contracts 

Here  are  some  Government  contracts 
for  building  construction  which  are 
soon  to  be  let  in  Washington,  D.  C,  by 
the  War  Department: 

Housing  for  employees  at  Bush  Ter- 
minal, Brooklyn,  N.  Y.,  in  connection 
with  an  extension  of  the  $20,000,000 
extension  of  the  plant.  The  housing 
operation  will  cost  $50,000. 

Port  development  at  Boston,  Mass., 
including  storehouses,  tracks,  barracks, 
buildings  and  general  improvements, 
to  cost  about  $10,000,000. 

Port  development  at  Charleston,  S. 
C,  inclu-iing  storehouse,  barracks  and 
other  buildings,  tracks  and  equipment, 
to  cost  about  $12,000,000. 

Other  work  contemplated  includes  a 
high-explosive  plant  depot  at  Sandy 
Hook,  N.  J.,  to  cost  $250,000,  and  store- 
houses at  Harrisburg  and  MMdletown, 
Penn.,  each  of  which  is  expected  to  cost 
more    than    $1,000,000. 


Northwestern   Builders   Organize 

At  a  recent  meeting  held  by  the 
Seattle  Master  Builders'  Ajsn.,  and  the 
Tacoma  Master  Builders'  Assn.  at  Ta- 
coma,  Wash.,  it  was  decided  to  proceed 
with  the  formation  of  a  Northwest 
Master  Builders'  Assn.  The  committee 
from  each  association  will  shortly  call 
a  funeral  meeting  of  building  contrac- 
tors of  Oregon,  Washington.  Idaho  and 
Montana,  at  which  time  the  Northwest 
Master  Builders'  Assn.  will  be  formally 
launched.  E.  J.  Rounds,  of  the  Rounds 
Construction  Co.,  Seattle,  representing 
Seattle  master  builders,  and  S.  Chris- 
tian Erickson,  general  contractor,  Ta- 
coma, were  appointed  chairmen  of  com- 
mittees to  effect  the  organization. 
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Southern  Pine  Association 
Looks  for  a  Busy  Year 

Emergency  Bureau  Outlines  War  Work 

Past    and    Future — Growth    of 

Mill  Construction 

A  review  of  the  war  work  accom- 
plished by  the  Southern  Pine  Emer- 
gency Bureau  and  an  outline  of  this 
year's  war  program  in  the  lumber 
trade  were  important  features  of  the 
recent  annual  meeting  of  the  Southern 
Pine   Association   in   New   Orleans. 

In  his  address  on  "How  the  Southern 
Lumbermen  Are  Helping  Win  the 
War"  W.  H.  Sullivan,  chairman  of  the 
Emergency  Bureau,  stated  that  more 
than  500,000,000  ft.  of  lumber  had  been 
furnished  for  cantonments,  aviation 
fields,  structures  and  other  Government 
work. 

In  order  to  meet  emergency  cases  in 
the  East,  the  Government  requisitioned 
large  amounts  of  timber  and  lumber  in 
several  of  the  large  Eastern  yards. 
The  Southern  Pine  Emergency  Bureau 
is  being  called  upon  to  replace  such  of 
these  stocks  as  the  Government  may 
specify,  at  regular  Government  prices. 

With  regard  to  the  outlook  for  this 
year  Mr.  Sullivan  mentioned  additional 
cantonments,  warehouses,  hospitals  and 
other  Government  buildings  which  are 
expected  to  total  $290,000,000  worth  of 
construction,  largely  of  timber.  The 
industrial  housing  program  will  re- 
quire a  great  amount  of  lumber. 

Up  to  Feb.  12  ship  timbers  amount- 
ing to  13,781  carloads,  or  220,000,000 
ft.,  had  been  furnished  to  the  Emer- 
gency Fleet  Corporation  on  orders  of 
the  Bureau.  In  order  to  have  plenty 
of  material  in  the  more  unusual  sizes 
available,  the  Bureau  placed  orders  for 
50,000,000  ft.  of  these  sizes,  a  large 
portion  of  which  is  now  en  route. 

Mr.  Sullivan  described  a  new  type 
of  timber  ship  which  was  launched  last 
week  by  the  National  Shipbuilding  Co. 
of  Texas,  which  is  building  two  of  the 
vessels  for  the  Cunard  Line.  The  ship 
has  a  steel  keelson,  the  rest  of  the  con- 
struction being  timber.  Contracts  have 
been  placed  by  the  Emergency  Fleet 
Corporation  for  twelve  of  these  ves- 
sels. It  is  expected  that  one  hull  will 
be  launched  every  eight  weeks. 

In  the  report  of  the  grading  commit- 
tee of  the  Southern  Pine  Association 
special  mention  was  made  of  the  suc- 
cess of  the  "density  rule"  in  creating  a 
demand  for  structural  timbers.  The 
rule  is  said  to  be  exerting  a  strong  in- 
fluence in  the  return  to  favor  of  mill 
construction,  due  to  the  greater  ac- 
curacy which  it  effects  in  determining 
the  strength  of  timbers. 

Other  papers  and  reports  of  interest 
were  presented  at  the  meeting. 


which  will  be  held  May  13  to  18  at  the 
Planters  Hotel,  St.  Louis.  The  follow- 
ing committees  were  appointed:  Execu- 
tive: E.  B.  Hodgman,  chairman;  George 
R.  Ellis,  H.  F.  Brown;  entertainment 
committee:  D.  O'Brien,  chairman;  F.  B. 
Leopold;  W.  C.  Sherwood,  Fred.  Muel- 
ler, I.  S.  Holbrook,  W.  Van  Winkle,  Jr.; 
printing  committee:  I.  S.  Holbrook, 
chairman;  D.  B.  McCarthy;  badge  com 
mittee:  J.  A.  Kienle,  chairman;  E.  K. 
Sorenson ;  transportation  committee : 
W.  H.  Van  Winkle,  chairman;  Fred.  J. 
Bradley,  T.  C.  Clifford,  H.  M.  Lofton, 
L.  S.  Barnard. 


Water-Works  Manufacturers 
Prepare  for  Convention 

At  a  session  of  the  executive  commit- 
tee of  the  Waterworks  Manufacturers' 
Association  Feb.  20  arrangements  were 
made  for  the  annual  convention  of  the 
American     Water-Works     Association 


Capital  and  Labor  Join  Hands 
To  Make  War  Program 

Government      Calls      Conference      in 

Washington  to  Adjust  Differences 

Concerning  Nation's  Industries 

More  than  70,000  manufacturing 
plants  and  more  than  2,000,000  indus- 
trial workers  are  represented  at  the 
conferences  being  held  at  Washington 
at  the  call  of  the  Government.  The 
purpose  is  the  promotion  of  smooth 
running  of  industry  during  the  war. 
The  first  session  was  held  Feb.  25,  and 
the  meetings  will  continue  for  several 
weeks. 

An  effort  will  be  made  to  arrive  at  a 
definite  understanding  regarding  meth- 
ods of  determining  wages,  piecework 
rates,  and  prices,  elimination  of  re- 
strictions on  output,  control  of  the  di- 
lution of  labor,  discrimination  against 
union  or  non-union  labor  and  the  ad- 
mission of  union  agents  to  plants. 

The  conferees  were  named  by  the 
National  Industrial  Conference  Board, 
representing  employers,  and  the  Amer- 
ican Federation  of  Labor. 

The  representatives  of  employers  are 
Loyall  A.  Osborne,  New  York,  Vice 
President  of  the  Westinghouse  Electric 
and  Manufacturing  Co.,  W.  G.  Van 
Dervoort,  East  Moline,  111.,  President 
of  the  Root  &  Van  Dervoort  Engineer- 
ing Co.;  L.  F.  Loree,  New  York,  Presi- 
dent of  the  Delaware  &  Hudson  R.R., 
and  C.  Edwin  Michael,  Roanoke,  Va., 
President  of  the  Virginia  Bridge  and 
Iron  Co.;  B.  L.  Warden,  vice-president 
of  the  Submarine  Boat  Corporation. 

The  representatives  of  the  workers 
are  Frank  J.  Hayes,  Indianapolis, 
President  of  the  United  Mine  Workers; 
William  L.  Hutcheson,  Indianapolis, 
President  of  the  Brotherhood  of  Car- 
penters; Victor  Olander,  Chicago,  rep- 
resentative of  the  Seamen's  Union,  and 
T.  A.  Rickert,  Chicago,  President  of 
the  United  Garment  Workers.  One 
more  representative  of  labor  is  still  to 
be  selected,  as  J.  A.  Franklin,  presi- 
dent of  the  Brotherhood  of  Boilermak- 
ers, was  unable  to  attend. 


A  Real  Snow -Plow  Needed  for 
Highway  Work 

Recent  Blizzards   Indicate  Opportunity 
for    Manufacturers    and    Highway 
Engineers  to  Cooperate  in  Design 

In  bucking  the  snows  that  blocked 
highway  traffic  from  the  Rockies  to  the 
Atlantic  during  the  six  weeks  just  past, 
state  highway  officials  turned  to  every 
conceivable  makeshift.  The  full  story 
of  this  fight  against  blizzard  conditions 
is  told  in  this  issue  of  Engineering 
Nei'js-Record. 

State  and  county  officials  are  in- 
terested in  the  development  of  a  real 
highway  snow-plow.  Probably  an 
adaptation  of  the  railroad  type  of 
"rotary"  would  be  most  practicable,  as 
it  throws  the  snow  clear  of  the  road. 

The  time  for  undertaking  the  work 
is  now,  while  the  lessons  of  the  late 
storms  are  fresh  in  mind.  The  market 
may  be  limited,  but  the  development  of 
a  highway  snow-plow  should  be  re- 
garded in  the  light  of  a  patriotic 
service. 

Cooperation  between  engineers  on 
state  and  county  highway  work  and 
the  companies  manufacturing  snow- 
plows,  motor  trucks  and  tractors  will 
undoubtedly  result  in  the  production  of 
a  real  highway  snow-plow. 


Builders  Aid  the  Government 

The  Master  Builders'  Exchange  of 
Philadelphia  is  gathering  data  for  the 
use  of  the  United  States  Government 
regarding  building-material  supplies 
in  Philadelphia  and  its  vicinity. 


Notes  of  the  Industries 

C.  W.  Hunt  Co.,  Inc.,  of  West  New 
Brighton,  Staten  Island,  N.  Y.,  manu- 
facturers of  conveying  equipment,  an- 
nounce the  removal  of  their  New  York 
City  offices  from  45  Broadway  to  the 
Astor  Trust  Building,  501  Fifth  Ave., 
at  the  corner  of  42nd  St.  The  U.  S. 
Government  has  taken  over  for  its  own 
use  the  entire  building  at  45  Broadway. 

The  National  Lime  Manufacturers'^ 
Assn.  has  sent  a  query  to  its  members 
regarding  the  location  of  its  postponed 
annual  meeting.  Chicago,  Pittsburgh 
and  New  York  are  being  considered. 

The  Empire  Steel  Co.,  which  was , 
chartered  recently  in  North  Carolina, 
plans  to  specialize  on  seamless  steel 
pipe.  Offices  are  in  Raleigh,  but  the 
plant  site  has  not  been  acquired.  Ac- 
cording to  a  statement  given  out  by  the 
company,  plans  are  made  for  a  steel 
plant  of  100,000-ton  capacity,  a  bloom- 
ing mill,  a  bar  mill  and  tube  mill,  with 
offices,  laboratories  and  a  10,000-hp. 
electric  plant. 

The  Westinghouse  Electric  and  Man- 
ufacturing Co.  announces  the  removal 
of  its  Arizona  office  from  Phoenix  to 
Tucson.  Its  representatives,  J.  H. 
Knost  and  W.  G.  Willson,  will  have 
headquarters  in  the  Immigration  Build- 
ing at  Tucson. 

W.  H.  Thompson,  for  many  years 
prominent  in  the  heavy  electric  trac- 
tion work  of  the  Westinghouse  Electric 
and  Manufacturing  Co.,  has  resigned 
to  become  works  manager  of  the  Fair- 
mont Mining  Machinery  Co.,  of  Fair- 
mont, W.  Va.,  makers  of  coal-mining- 
equipment. 
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"The  Old  Order  Changeth 
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PRINCIPLES  of  individual  rights  lie  at  the  very 
bottom  of  the  civilization  developed  by  the 
English     speaking    peoples.  Our    advance    in 

commerce  and  technological  industry  seems  inextrica- 
bly bound  up  with  the  development  and  perfection  of 
these  conceptions  of  liberty,  though  any  precise  valu- 
ation of  these  influences  is  difficult,  if  not  altogether 
impossible.  The  least  that  may  be  said  is  that  they  have 
stimulated  individual  initiative;  and,  in  the  absence  of 
a  community  consciousness,  were  the  main  factors 
contributory  to  the  unique  growth  of  the  machine  in- 
dustries in  England  and  America. 

But  each  organism  contains  within  itself  the  germ  of 
its  own  decay.  Laws  as  derivatives  of  human  activity 
must  also  ultimately  exhibit  signs  of  decrepitude,  of  an 
inherent  and  growing  inability  to  meet  conditions.  So 
no  fault  should  be  found  with  the  logic  underlying  the 
belief  that  immutable,  natural  laws  governed  human 
relationships — except  that  modern  social  studies  and 
today's  experiences  show  that  if  the  laws  had  once  been 
natural,  they  were  not,  therefore,  immutable,  and  that 
human  relationships  have  been  so  altered  by  the 
working  of  these  laws  that  the  laws  themselves  are  no 
longer    applicable.  Since    society    has    fostered    the 

changes  wrought  by  these  laws  to  such  a  point  that 
"freedom  of  contract" — based  upon  an  assumption  of 
equality  between  employer  and  workman — is  no  longer 
possible  because  of  the  obviously  superior  strategic 
position  of  aggregated  capital,  society  must  look  for 
other  methods  of  maintaining  and  regulating  individual 
freedom.  For  it  should  be  apparent  that  today  the 
worker  neither  owns  the  tools  upon  which  he  must 
depend  for  his  livelihood,  nor  can  he  find  frontier  lands 
where  the  tools  needed  are  of  the  simplest  and  most 
easily  secured.  He  must  either  accept  the  terms  of  the 
owner  of  the  tools  he  must  use,  or  else  band  with  his 
fellows  to  regain  the  equivalent  of  his  former  individual 
bargaining  strength. 

A  goodly  number  of  employers  have  recogni.^ed  the 
disadvantage  of  the  position  in  which  the  worker  now 
finds  himself.  In  this  recognition  there  is  not  neces- 
sarily any  feeling  of  justice.  On  the  other  hand 
the  conversion  of  the  employer  of  this  class  is  founded 
in  the  certainty  that  more  harm  than  good  inevitably 
follows  an  obstinate  refusal  to  treat  of  wages  and  hours 
on  a  basis  approximating  equality.  Experience  has 
taught  that  a  strike  won  may  mean  profit  lost  through 
ca'  canny  or  sabotage,  while  treatment  considered  fair  by 
the  workers  usually  brings  an  increase  in  production 
which  makes  up  the  loss  due  to  wage  increases  or  short- 
ened hours.  Running  contrary  to  these  employers  are 
groups,  fortunately  diminishing  in  number  but  still  in 
the  majority,  which  seem  to  consider  any  concession  to 
the  demands  of  the  laborers  as  tribute,  than  which  they 


would  rather  spend  millions  in  defense.  These  have 
the  support  of  the  tradition  and  word  of  the  law,  as  well 
as  the  spirit  read  into  the  law  by  the  courts. 

The  history  of  the  many  attempts  to  legislate  in 
favor  of  labor  furnishes  the  occasion  for  a  recent  bulletin 
(No.  229).  of  the  Department  of  Labor.  One  at  all  in 
touch — ^and  that  implies  a  certain  sympathy — with  the 
recent  trend  of  thought  on  these  matters  will  be 
surprised  at  the  consistent  conservatism  which  has 
characterized  judicial  decisions  during  the  last  three 
decades  of  this  country's  history,  and  which  is  made  so 
evident  by  the  purposeful  grouping  of  fact  found  in  this 
bulletin.  In  attempting  to  find  a  reason  for  the  blind- 
ness of  the  courts  toward  the  conditions  existing  in 
industry,  there  is  satisfaction  only  in  the  realization 
that  the  traditions  of  the  courts  are  against  the  con- 
sideration of  data  of  an  ex  parte  nature,  and  that  in 
addition  the  judges  have  no  machinery  whereby  they 
can  determine  such  matters  for  themselves.  As  a  result 
decisions  are  in  the  main  dictated  by  consideration  of 
theory  alone — and  a  theory,  furthermore,  which  had  its 
origin  in  the  much  simpler  industrialism  of  the  1 7th 
Century. 

This  failure  on  the  part  of  the  courts  to  keep  in 
touch  with  the  movement  of  the  20th  Century  should  be 
a  matter  of  grave  public  concern,  for  custom  as  well  as 
law  places  the  police  pov  er  in  the  hands  of  the  judiciary, 
and  a  stubborn  employer,  backed  by  a  conservative 
court  and  an  unthinking  police,  might  at  any  moment 
plunge  the  country  into  the  destruction  of  a  soc.al 
revolution. 

Fortunately  such  a  crisis,  however  imminent  and 
possible  it  may  be,  is  for  the  moment  rendered  im- 
probable through  the  circumstance  that  the  principal 
industries  are  working  on  munitions  under  federal 
administrative  control.  And  patriotism  is  another 
factor  working  for  immediate  industrial  peace. 

But  imagine  for  a  moment  such  a  blocking  of  the 
transportation  system  that  factories  would  be  forced  to 
shut  down  through  a  stoppage  of  the  supply  of  raw 
materials.  Consider  the  added  effect  of  a  shortage  of 
the  food  supply  due  to  the  same  cause.  Would  labor, 
particularly  the  organized  trades,  be  content  with  the 
explanations  of  a  press  which  they  consider  capitalistic? 
Is  there  not  niore  than  a  chance  that  the  enforced  idle- 
ness and  the  inevitable  hrnger  would  give  the  pro- 
fessional agitator  the  very  opportunity  he  has  been 
awaiting?  The  phrase  "another  capitalistic  trick" 
would  come  easily  to  his  tongue  and  would  fall  on  ready 
ears.  The  memory  of  many  wrongs  is  accented  by- 
adversity. 

There  are  rumors  even  now  of  a  complete  and  im- 
minent breakdown  of  the  transportation  system,  and  a 
not   altogether   ungrounded   fear   that   the  spring   and 
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winter  wheat  crops  will  prove  inadequate  to  the  actual 
needs  of  the  country.  Nor  is  Gompers  so  securely  in 
the  saddle  that  he  can  unqualifiedly  and  with  certainty 
pledge  the  support  of  even  the  American  Federation  of 
Labor — which  is  only  a  fraction  of  American  labor. 

So  it  would  appear  that  the  committee  now  consider- 
ing a  national  labor  program  has  the  opportunity  of 
accomplishing  more  than  a  stark  basis  of  agreement 
between  capital  and  labor,  to  hold  only  for  the  duration 
of  the  war.  Composed  as  the  committee  is  of  repre- 
sentatives of  the  public  as  well  as  of  the  parties  in  con- 
flict, and  with  the  Government  and  the  people  aware  of 
the  critical  nature  of  their  deliberations,  small  chance 


remains  of  chicanery  or  concealment  of  issues.  Further- 
more, the  committee  is  not  bound  by  age-old  legal  tra- 
ditions, and  comes  to  its  task  with  a  realization  that 
prejudices  of  class  and  creed  would  be  in  sorry  taste. 
Granted  time  and  reasonable  fortune,  the  issuing  pro- 
gram cannot  fail  to  include  a  recognition  of  fact,  as  it  is, 
which  will  diminish  if  not  altogether  eliminate  anti- 
quated judicial  attitudes. 

Capital  has  consistently  opposed  what  it  considers 
the  aggression  of  labor,  partly  through  a  fear  based  on 
ignorance.  A  fair  trial  of  modern  managerial  methods 
will  remove  from  the  courts  a  class  of  cases  for  which 
the  courts  were  not  designed. 


Official  Recognition 
of  the  Concrete  Ship 

IN  THE  matter  of  concrete  ships  it  would  appear  that 
the  Shipping  Board  is  making  material  progress.  The 
Senate  committee  that  is  investigating  the  shipping 
situation  passed  a  resolution  on  Jan.  29  urging  a 
thorough  study  of  the  availability  of  concrete  for  ocean- 
going vessels,  just  one  month  after  the  board  had 
organized  its  Department  of  Concrete  Ship  Construction 
for  that  very  purpose.  This  forehandedness  may  be 
surprising  to  many  besides  the  Senate  committee.  The 
concrete-ship  idea  has  indeed  been  adequately  presented 
to  the  American  public,  both  lay  and  technical ;  but  aside 
from  a  few  who  were  working  close  to  it  there  has 
not  been  an  appreciation  of  the  extent  to  which  the  idea 
has  materialized.  The  pictures  of  the  big  San  Francisco 
ship  in  these  pages  some  weeks  ago  gave  one  indication 
of  how  far  the  idea's  development  has  gone.  The  Ship- 
ping Board's  activities  as  told  in  this  issue  make  sure 
that  this  new  type  of  marine  construction  will  have 
every  chance  to  show  its  worth.  Certainly  no  more 
thorough  consideration  of  the  merits  of  a  new  and  pos- 
sibly valuable  idea  could  be  given  than  the  Shipping 
Board  means  to  accord  the  concrete  ship.  Many  engi- 
neers think  the  conception  visionary;  as  many  others, 
equally  competent,  are  convinced  of  its  worth.  With 
the  expert  ability  of  the  Shipping  Board's  department 
bent  to  this  special  task  of  proving  or  discarding  the 
concrete  ship  once  for  all  during  this  war,  we  may 
reasonably  hope  by  early  summer  for  some  knowledge 
not  only  based  on  theory  but  backed  by  actual  tests  of 
large  ships  at  sea. 

Pay  of  Railroad  Civil 

Engineers  Proper  to  Discuss 

FOLLOWING  the  lead  of  the  American  Association 
of  Engineers,  the  Engineering  Council  has  sub- 
mitted to  the  Railroad  Wage  Commission  an  argument, 
set  forth  on  page  465  of  tnis  issue,  for  better  pay  for 
railroad  civil  engineers.  There  was  ample  occasion 
for  such  an  argument.  So  comprehensive  and  irre- 
sistible have  been  the  demands  of  organized  railroad 
labor  that  there  has  been  little  left  for  the  unorganized 
men  of  the  engineering  departments,  and  they  have 
received  little  recognition  of  the  increased  cost  of  living. 
The  time  is  nearing,  it  is  hoped,  when  the  profession 
will  not  have  to  plead  its  own  cause.  Probably  there 
will  have  to  be  derived  a  new  definition  of  an  engi- 
neer, which  will  exclude  many  draftsmen  and  field  men 
who  do  their  present  work  well  but  lack  the  equipment 


for  advancement  to  a  higher  order  of  engineering — 
men  who,  in  fact,  look  on  their  work  as  a  trade,  and 
who  must  depend  on  unionism,  as  do  the  men  in  other 
trades,  for  advancement  as  to  pay.  Under  present 
conditions,  however,  few  of  the  railroads  differentiate 
between  these  men  and  the  young  graduates  who  have 
the  makings  of  real  engineering  executives,  or  the  older 
men  who  are  technically  strong  and  highly  valuable  for 
their  individual  efforts,  though  not  qualified  to  direct 
others.  And  with  the  scale  of  pay  for  the  men  in  the 
ranks  set  by  those  destined  not  to  rise  very  high,  it  is 
natural  that  the  resident  engineers,  assistant  engineers 
and  even  division  engineers  should  also  fare  poorly.  We 
do  not  meet  the  situation  by  saying  that  if  these  men 
are  capable  they  can  find  adequate  recognition  in  other 
lines.  Young  men  go  into  railroad  service  in  good  faith, 
properly  willing  to  take  small  pay  for  a  while,  and  by 
the  time  they  realize  the  true  conditions  they  are  likely 
to  have  family  responsibilities  that  bar  them  from 
taking  chances  on  a  change.  Aside  from  that,  railroad 
civil  engineering  is  highly  important,  and  good  men  are 
needed  in  this  service.  The  efforts  of  the  American 
Association  of  Engineers  and  the  Engineering  Council 
to  keep  them  there  are  therefore  highly  to  be  com- 
mended. 

Progress  with  Cast-Iron 
Pipe  Specifications 

MEASURABLE  progress  in  the  revision  of  cast-iron 
pipe  specifications  by  committees  of  the  American 
and  the  New  England  water-works  associations  may 
soon  be  expected.  It  is  hoped  that  replies  to  the  question- 
naire authorized  by  the  New  England  association  Jan.  9 
will  be  received  and  summarized  in  time  for  presenta- 
tion at  the  meeting  in  Boston  on  Mar.  13.  Presumably, 
the  results  of  a  similar  questionnaire  will  be  submitted 
at  the  St.  Louis  convention  of  the  American  association, 
two  months  later.  A  ten  to  one  vote  in  favor  of  revision 
of  some  kind  may  reasonably  be  expected — if  for  no 
other  reason,  in  order  that  the  two  "standard"  specifica- 
tions may  be  made  into  one  real  standard,  now  that 
the  minds  of  the  majority  members  of  each  committee 
have  met.  Of  the  three  other  questions  at  issue,  the 
one  asking  members  whether  they  favor  the  adoption 
of  a  uniform  outside  diameter  can  readily  be  answered 
yes  or  no  by  any  experienced  water-works  engineer 
or  superintendent.  The  third  and  fourth  questions — 
on  the  desirability  of  specifying  chemical  requirements 
and  breaking  load  should  be  specified — are  technical; 
of  metal,  and  as  to  whether  a  relation  between  flexure 
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but  the  opinions  of  the  membership  on  these  subjects 
should  be  of  value  to  the  committee.  It  should  be 
remembered  that  all  three  mooted  questions  relate  to 
points  in  a  tentative  draft  of  specifications,  and  that 
there  is  no  intention  of  changing  the  specifications 
until  a  reasonable  period  after  the  war  has  elapsed. 
The  results  of  the  questionnaire  promise  to  be  a  guide 
to  the  committees  of  the  two  associations.  Such  a 
referendum  is  in  line  with  the  growing  democratic 
spirit  of  the  day. 


Pennsylvania  Report  Brings  Up  Question  of 
Free  Vertical  Motion  of  Rails 

IN  RAILWAY  track  construction  is  the  rail  to  be 
considered  as  an  independent  unit  supported  by  but 
not  fastened  to  the  ties?  Or  are  the  rails  and  ties  to 
be  so  securely  fastened  together  as  to  form  one  com- 
pound unit?  In  other  words,  should  rail  fastenings 
permit  free  vertical  movement  of  the  rail  in  the  wave 
motion  or  undulation  under  traflfic?  And  as  a  specific 
question,  should  spikes  be  left  with  their  heads  clear 
of  the  rail  base  so  that  they  have  the  function  only 
of  preventing  lateral  displacement  of  the  rails  ? 

These  questions  are  raised  by  the  recent  revival  of 
an  old  theory  to  the  effect  that  the  spike  should  be 
regarded  as  a  guide  or  stop  rather  than  as  a  fastening. 
This  theory  is  still  held  by  some  engineers  of  extended 
experience,  though  it  is  rarely  carried  into  practice. 
Today  the  almost  universal  idea  in  the  design  and  ap- 
plication of  spikes  or  other  fastenings  is  that  of  holding 
the  rail  rigidly  to  the  tie.  In  track  work  also  it  is 
almost  universally  held  that  as  soon  as  fastenings  begin 
to  lift  vertically  and  allow  the  rail  free  play  they  should 
be  driven  home. 

One  of  the  most  interesting  applications  of  the 
"loose-spike"  or  "loose-rail"  idea  was  in  a  continuous- 
rail  track  construction  tried  on  the  Norfolk  &  Western 
Ry.  in  1889.  On  a  3-mile  length  of  track  the  rail 
joints  were  riveted  up  and  the  spike-heads  were  left 
i  in.  clear  above  the  rail  base,  so  as  to  offer  no  restric- 
tion to  the  wave  motion  of  the  rails.  There  were  no  very 
conclusive  results,  this  being  a  rather  crude  experiment 
on  track  having  very  light  rails  with  ties  embedded 
in  an  earth  roadbed.  It  is  recorded,  however,  that  no 
lining  or  surfacing  was  done  for  18  months,  while  on 
an  adjacent  3-mile  length  of  ordinary  track  the  main- 
tenance cost  during  the  same  period  was  $1890. 

The  question  is  brought  up  again  by  letters  accom- 
panying the  recently  published  report  of  the  Pennsyl- 
vania system's  committee  on  screw-spike  tests.  In  1910. 
-loseph  T.  Richards,  then  chief  engineer  maintenance 
of  way  of  the  Pennsylvania  R.R.  and  chairman  of  the 
committee,  wrote  as  follows  in  a  letter  referring  to 
the  committee's  work: 

"From  my  own  experience  I  believe  that  any  form 
of  construction  that  lacks  elasticity  to  some  degree, 
depending  largely  on  the  stiffness  of  the  rail  and  the 
rise  and  fall  of  the  wave  of  the  rail,  ahead  of,  under 
and  following  the  passing  wheel,  will  result  in  damaging 
the  rail  and  roadbed,  and  also  the  rolling  stock.  I 
believe  that  we  will  save  many  accidents  and  much 
trouble  and  expense  by  a  little  elasticity  in  our  roadbed, 
and  that  our  experiments  will  show  it  to  be  economical 


to  avoid  the  churning  of  the  tie  by  leaving  a  small 
.space  between  the  upper  surface  of  the  base  of  the 
rail  and  the  under  side  of  the  head  of  the  screw  spike." 

It  will  be  noted  that  Mr.  Richards  indicated  stiffness 
in  the  rail  and  vertical  churning  or  pumping  motion 
of  the  ties  in  the  ballast  as  factors  to  be  taken  into 
account.  In  the  same  letter  he  quoted  a  report  from 
W.  C.  Gushing,  chief  engineer  maintenance  of  way  of 
the  Southwest  .system,  Penn.sylvania  lines  west  of 
Pittsburgh,  in  which  was  the  following  statement 
bearing  upon  this  aspect  of  the  problem:  "I  am  a 
believer  in  stiff  track  as  a  necessary  part  of  improved 
track  construction  which  we  must  have  absolutely  to 
keep  up  with  the  increased  weight  of  rolling  stock.  It 
should  be  our  effort  to  reduce  wave  motion  on  the 
rail  by  having  a  stiffer  rail  and  a  better  roadbed." 

In  1915,  A.  C.  Shand,  chief  engineer  of  the  Penn- 
sylvania R.R.,  wrote  in  regard  to  the  screw-spike  tests 
that  he  considered  the  spikes  under  test  had  not  suffi- 
cient holding  power  in  the  wood,  saying: 

"My  opinion  is  that  no  screw  spike  of  any  size,  the 
under  side  of  the  head  of  which  is  brought  closely  in 
contact  with  the  base  of  the  rail,  will  remain  in  good 
condition  for  a  considerable  length  of  time.  The  under 
side  of  the  head  should  be  at  least  i  in.  from  touching 
the  base  of  rail,  otherwise  the  movement  of  the  rail 
on  the  ties  will  naturally  either  loosen  the  spikis  or 
raise  and  lower  the  cross-ties  as  the  rolling  stock  passes." 

This  view  was  supported  by  F.  T.  Hatch,  chief 
engineer  of  the  Vandalia  R.R.,  and  a  member  of  the 
committee.  He  pointed  out  that  the  constant  vertical 
working  of  the  tightly  driven  screw  spike  in  the  tie 
would  destroy  the  fibers  of  the  wood  so  that  there  would 
be  no  holding  power. 

These  opinions  in  favor  of  leaving  the  screw  spike 
clear  of  the  rail  were  endorsed  in  1915  by  W.  G. 
Coughlin,  chief  engineer  maintenance  of  way  of  the 
Pennsylvania    R.R.,    and    chairman    of    the    committee. 

In  theory,  at  least,  the  idea  of  the  loose  rail  has 
some  good  grounds.  These  apply  more  particularly, 
however,  where  the  rails  are  light  and  the  traffic  is 
heavy — a  combination  or  condition  which  does  not  make 
for  good  or  economical  main  track.  In  practice  the 
idea  leads  to  troubles.  Vertical  movement  of  the  rail 
combined  with  lateral  pressure  tends  to  grind  and  cut 
the  spike.  Lateral  pressure  further  tends  to  bend  the 
spike  and  force  it  back  into  the  wood,  which  tendency 
the  spike  can  resist  to  better  advantage  if  the  head 
bear?  upon  the  rail  base.  It  is  true  that  these  effects 
may  be  reduced  by  the  use  of  tieplates  having  shoulders 
which  take  some  of  the  pressure  and  friction  and  thus 
relieve  the  spike. 

At  the  present  time  it  is  the  most  general  opinion 
that  the  rails  and  ties  should  be  rigidly  held  together. 
This  applies  particularly  under  the  proper  condition  of 
track,  where  the  rails  are  heavy  in  proportion  to  the 
loads  and  traffic  imposed  upon  them,  and  where  tht 
wave  motion  may  thus  be  relatively  small.  Experience 
with  rigid  fastenings  under  such  conditions  indicates 
that  the  w^ar  of  rail  will  be  less  than  if  the  fastenings 
are  loose.  It  seems,  therefore,  that  in  track  design 
and  construction,  the  aim  should  be,  as  Mr.  Gushing 
.states,  to  reduce  wave  motion  by  means  of  a  stiffer 
rail  and  a  better  roadbed. 
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OLD  AND  NEW  LAYOUTS  OF  AMERICAN  WRITING  PAPER    COMPANY'S  MILL  AT  HOLYOKE,  MASS. 

Old  Paper  Mill  Rebuilt  for  Efficient  Operation 

Effect  on  Labor  Also  Considered — Solutions  of  Problems  of  Routing,  Machinery, 
Structure  and  Fittings  Applicable  to  Other  Industrial  Plants 

By  Joseph  Meltzer 

structural    Engineer,    Casper    Ranger    Construction    Co..    Holyoke,   Mass. 


NEW  BUILDINGS  just  completed  at  Holyoke. 
Mass.,  for  the  American  Writing  Paper  Co., 
replace  the  old  mill  which  constituted  the  George 
C.  Gill  Paper  Co.  division.  While  the  reconstruction 
of  the  plant  was  essentially  a  paper  mill  problem  and 
is  primarily  interesting  to  engineers  in  that  line  of 
work,  the  adaptation  of  structure  to  purpose  and  the 
selection  of  fittings  and  materials  are  equally  applicable 
to  all  kinds  of  industrial  construction.  In  laying  out 
the  new  mill  the  general  aim  was  to  provide  structures 
which  would  give  plenty  of  natural  light  without  re- 
course to  skylights,  and  embody  such  sanitary  facili- 
ties as  would  help  the  employees  and  encourage  them 
in  a  healthful  way  to  put  forth  their  best  efforts,  thus 
creating  efficiency  in  both  operation  and  production. 
Three  primary  objects  were  kept  in  the  foreground  in 
the  new  layout — first,  to  provide  spacious  rooms  for  the 
economical  and  rapid  handling  of  raw  stock  and  the 
finished  product;  second,  to  provide  mechanical  carriers 
such  as  cranes,  trolleys  and  other  devices  for  handling 
the  finished  product;  third,  to  provide  fireproof  con- 
struction not  only  as  a  precaution  against  fire  but  to 
reduce  repairs  and  to  cut  down  deterioration. 

The  work  was  undertaken  in  November,  1916,  and  the 
old  mill  was  continued  in  operation  until  June,  when 
all  work  was  shut  down  had  the  old  structures  torn 
down  to  make  room  for  the  new  buildings.  The  entire 
new  mill  is  now  in  operation. 

The  old  mill  was  not  only  behind  the  times  in  its 
mechanical  equipment  but  was  also  structurally  de- 
lapidated.     It  contained   three  paper  machines   of  an 


old  type  which  had  become  almost  obsolete,  owing  to 
the  rapid  increase  in  the  width  of  machines  for  the 
paper  companies  of  the  North  and  West.  In  normal 
times  the  small  machines  could  not  compete  successfully 
with  the  large  units.  The  general  construction  of  the 
35-year-old  buildings  was  of  brick  laid  in  lime  mortar, 
wooden  beams,  plank  floors  and  high  peaked,  slated 
roofs.  The  recent  condition  compelled  constant  repairs 
to  walls  and  floors,  which  had  deteriorated  not  only 
from  age  but  also  from  the  excessive  moisture  and 
acids  which  the  production  of  paper  carries  with  it. 
Sanitary  conditions  were  appalling.  The  basements 
were  constantly  wet,  due  to  the  discharge  water  from 
the  machines,  beaters  and  washers  and  the  lack  of 
proper  diainage.  The  cramped  location  of  all  stuff 
chests  and  their  inaccessibility  made  operation  not  only 
disagreeable  but  dangerous.  The  loading  and  unloading 
platforms,  to  which  two  railroads  fed  the  incoming 
material,  were  in  a  state  of  delapidation  which  caused 
constant  worry  to  the  employees  and  made  necessary 
frequent  repairs. 

Under  the  pressure  of  demand  for  production  it  was 
decided  to  reconstruct  the  buildings  into  a  modern, 
up-to-the-minute  book  mill,  installing  a  very  large  paper 
machine  and  the  other  necessary  adjuncts  in  equipment 
to  make  it  equal  to  the  best  mill  in  America.  It  must 
be  noted  here  that  in  the  old  mill,  due  to  lack  of  storage 
facilities,  the  beater  room  was  sometimes  utilized  for 
storage.  This  made  the  operation  of  the  machines  very 
difficult  and  necessitated  the  employment  of  extra  labor, 
adding  excess  cost  to  the  handling  of  raw  stock.    Under 
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the  prevailing  market  conditions  for  the  past  two  years, 
the  difficulty  of  getting  raw  stock  and  the  advantage 
which  a  well-stocked  owner  had  over  one  who  was  not 
so  fortunate,  was  a  very  decided  factor  in  the  final 
production  and  profits.  It  was  therefore  realized  that 
the  provision  of  storage  facilities  was  one  of  the  essen- 
tials in  redesigning  the  mill. 

The  general  layout  of  the  old  and  new  property  is 
shown  in  the  accompanying  drawings.  Many  of  the 
buildings  were  retained,  though  their  installations  were 
generally  shifted  and  the  routing  system  entirely  revised. 


excess  water  from  the  stock.  From  here  it  will  again 
flow  by  gravity  to  two  large  reinforced-concrete  chests, 
again  agitated  and  pumped  to  beating  engines.  From 
these  beater  tubs  the  stock  will  be  dumped  and  will 
flow  by  gravity  to  concrete  vats  and  pumped  again 
to  Jordan  engines. 

When  the  Jordaning  process  is  finished,  the  stock  will 
flow  by  gravity  to  the  machine  chest,  a  large  reinforced- 
concrete  vat  in  which  the  stock  will  be  agitated  by  arms 
and  pumped  to  the  machine.  The  machine  is  the  final 
stage  where  the  paper  will  be  formed  into  the  sheet. 
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In  addition  some  of  the  buildings  were  torn  down  and 
replaced  by  more  modern  structures.  An  additional 
railway  entrance  was  provided  and  the  old  wooden  ship- 
ping platforms  were  replaced  with  others  of  concrete. 
In  order  to  make  clear  the  nature  of  the  new  con- 
struction there  will  be  described  briefly  the  process  of 
paper  making  in  the  new  mill,  enumerating  the  ma- 
chines and  equipment  which  the  manufacture  of  book 
paper  necessitates.  The  raw  stock  which  will  be  used 
will  vary  from  rags  down  to  magazine  stock  with  a 
proper  addition  of  sulphite  pulp  and  other  ingredients. 
The  book  stock  will  be  brought  by  means  of  hydraulic 
elevators  to  the  sorting  room,  where  it  will  be  sorted, 
shredded,  dusted  and  conveyed  by  power-operated  me- 
chanical conveyors  to  the  floor  space  over  the  rotary 
bleach  boilers  in  the  northeast  corner  of  the  plant. 
Next  it  will  be  dumped  by  gravity  to  large  reinforced- 
concrete  chests  in  which  the  stock  will  be  kept  constantly 
in  motion  by  means  of  agitating  arms.  From  here  it 
will  be  pumped  by  means  of  specially  designed  centrif- 
ugal pumps  to  large  reinforced-concrete  washer  tubs, 
where  the  stock  is  washed  thoroughly  free  of  any 
foreign  matter  such  as  metal  or  ink.  It  will  then  again 
be  dumped  by  gravity  to  large  reinforced-concrete 
chests  and  kept  in  constant  motion  by  means  of  agi- 
tating arms.  The  next  step  will  be  to  pump  the  stock 
to  a  mezzanine  floor,  where  it  will  pass  through  a  riffler, 
large  screens  and  a  thickener,  which  last  extracts  the 


rolled,  dried,  calendered  and  wound  into  rolls.  Here  the 
rolls  will  be  picked  up  by  means  of  an  air  hoist,  placed 
on  a  truck  on  rails  and  rolled  into  the  cutting  room, 
where  a  full  width  (138  in.)  duplex  cutter  will  be 
situated,  which  will  slit  and  cut  into  sheets  twelve 
large  rolls  in  one  operation.  It  will  then  be  packed 
and  ready  to  ship.  The  heaviest  and  most  important 
part  of  the  equipment  is  the  paper  machine,  which 
measures  230  ft.  in  length  and  weighs  upward  of  500 
tons.  This  machine  is  undoubtedly  among  the  largest 
ever  built  for  the  Eastern  States  and  the  largest  in 
Massachusetts.  It  will  produce  a  sheet  of  trimmed 
paper  138  in.  in  width. 

The  machine  room  building  has  brick  walls  laid  in 
85%  cement  and  lime  mortar,  with  reinforced-concrete 
floors  resting  on  Bethlehem  steel  beams  and  H-columns, 
reinforced-concrete  spread  footings,  skeleton  columns  in 
the  walls  supporting  the  structural  floor  members  and 
steel  roof  trusses.  The  roof  consists  of  kyanized  long- 
leaf  yellow  pine  roofers  resting  on  kyanized  purlins. 
On  these  roofers  it  was  found  advisable,  in  order  to 
eliminate  any  possible  condensation  on  the  ceiling  in 
cold  weather,  to  place  sheets  of  pressed  cork  in  tar 
and  covered  with  the  regulation  5-ply  tar  and  gravel 
roof. 

To  facilitate  the  erection  as  well  as  future  handling 
in  case  of  repairs  of  the  large  parts  of  the  machine, 
some  of  which  weigh  upward  of  12  tons,  it  was  found 
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expedient  to  provide  a  10-ton  hand-operated  traveling 
crane  with  two  5-ton  carriages.  This  crane  is  carried 
on  steel  brackets  riveted  to  the  Bethlehem  columns  and 
spans  the  clear  width  of  the  room.  It  will  be  noticed 
that  the  south  wall  of  the  machine  room  is  also  the 
north  wall  of  the  finishing  room  building.  This  old 
wall  was  utilized,  channels  cut  in  for  the  insertion 
of  the  wall  columns  and  seats  provided  to  carry  the 
old  timber  beams  in  the  finishing  building.  The  wall 
was  carried  12  ft.  above  the  finishing  room  roof  so 
CTiat  large  window  spaces  could  be  provided  on  the 
south  side.  The  position  of  the  old  No.  3  machine  room 
was  such  that  it  interfered  with  the  natural  light  and 


The   roof  of  the  ventilator   is   also  covered   with   cork 
board  and  tar  gravel  roofing. 

The  machine-room  floor,  of  reinforced  concrete,  was 
planned  for  a  loading  of  350  lb.  per  sq.ft.  and  specially 
designed  girders  strong  enough  to  carry  the  different 
parts  of  the  machine  were  provided.  Owing  to  the 
rapid  motion  of  the  machine,  drying  cylinders  and  other 
parts,  it  was  deemed  advisable  to  provide  a  large  factor 
of  safety  to  offset  vibration.  The  girders  carrying  the 
sills  of  the  machine  are  made  up  of  a  pair  of  20-in. 
H-beams  and  carry  a  30-in.  concrete  cushion  to  deaden 
the  effect  of  the  vibration.  Extra  Bethlehem  columns 
were  placed  under  each  calender  stack,  shortening  up 
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INSIDK  THE   MACHINE   ROOM,   SHOWIN(4    ORYERS    SET    UP 


ventilation.  Therefore  it  was  decided  to  tear  down  this 
partition  wall  and  create  a  light  and  air  well  between 
the  two  buildings  for  the  greater  portion  of  the  length 
of  the  room. 

During  the  process  of  drying  the  paper  on  the  drying 
cylinders  upward  of  35  tons  of  water  will  be  evaporated 
every  24  hours.  It  was  necessary  to  provide  some  means 
of  carrying  out  this  vapor  without  causing  condensation 
in  the  room.  It  was  decided  to  design  a  large  hood 
directly  above  the  dryer  part  so  as  to  create  a  direct 
passage  for  the  steam  to  the  ventilator  above,  thus 
eliminating  its  spread  over  the  entire  room.  This  hood 
is  constructed  of  heavy  asbestos  board  resting  on  steel 
angles  fastened  with  carriage  bolts  and  check  nuts. 
Instead  of  placing  it  in  its  accustomed  position  lower 
down  right  over  the  dryer,  this  hood  was  placed  high 
up  between  the  trusses  so  as  to  allow  the  free  travel  of 
the  crane  from  one  end  of  the  room  to  the  other.  The 
ventilator  is  designed  in  its  entirety  of  kyanized  yellow 
pine  timber,  carefully  flashed  at  the  junction  of  the 
roof  with  lead  flashing  and  covered  on  the  exterior  with 
prepared  shingles.  On  the  interior  as  well  as  the  ex- 
terior it  is  lined  with  cork  board  to  prevent  condensation, 
sheathed  with  Georgia  pine  sheathing  and  nailed  with 
copper  nails  to  prevent  rusting  out  from  excess  moisture. 


the  span  and  minimizing  the  effect  of  the  rapidly  re- 
volving rolls.  These  stacks  weigh  57  tons  each  and  the 
rolls  in  them  will  revolve  at  times  at  the  rate  of  200 
r.p.m.  The  peripheral  speed  of  the  machine  will  vary 
from  about  150  to  450  ft.  per  min.  In  designing  the 
wall  columns  due  consideration  was  given  to  the  eccentric 
load  on  the  brackets  caused  by  the  10-ton  crane. 

The  machine  room  was  provided  with  every  facility 
for  handling  the  dry  broke  and  the  wet  broke  without 
resorting  to  trucking.  Large  openings  were  left  in  the 
floor  directly  opposite  the  calender  stacks  and  the  first 
press,  so  that  as  broke  is  made  it  will  be  thrown  through 
these  openings  into  the  basement  and  carted  to  the  broke 
beater  located  there.  To  economize  space,  straight  stair- 
ways were  abandoned  and  instead  four  cast-iron  spirals 
were  installed,  located  in  such  positions  as  to  eliminate 
unnecessary  steps  for  the  machine  tenders  and  helpers. 
In  addition,  a  fireman's  brass  sliding  pole  was  provided 
at  one  end  of  the  room  for  rapid  descent  to  the  basement 
floor. 

In  the  beater  room  the  design  and  layout  of  the 
steel  in  the  floor  presented  some  difficult  problems  owing 
to  the  fact  that  the  old  main  line  shaft  had  to  be 
preserved,  and  it  took  much  juggling  of  layouts  before 
a  final  simple  and  economical  plan  was  decided   upon. 
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In  the  old  layout  of  the  beater  room  the  roof  was  carried 
by  wooden  trusses  supported  by  longitudinal  girders 
with  varying  spans  resting  on  cast-iron  columns.  It 
was  decided  after  some  investigation  that  it  would  be 
of  great  advantage  to  eliminate  all  posts  in  that  room, 
so  as  to  facilitate  the  trucking  there.  Seventy-foot  span 
roof  trusses  were  therefore  designed,  spanning  across 
the  entire  width  of  the  beater  room.  In  the  washer-room 
building,  which  was  built  on  a  vacant  lot  east  of  the 
beater  room,  it  was  possible  to  use  a  more  regular 
layout. 

The  basement  in  this  building  was  made  on  the  same 
level  as  all  the  other  buildings,  and  the  first  floors  of 


U-bolts  were  inserted  directly  over  all  line  shafts  to 
facilitate  the  erection  and  future  handling  of  shafting 
and  bearings. 

Throughout  the  mill,  as  far  as  it  was  possible  to 
predetermine  the  location  of  pipes,  conduits,  etc.,  con- 
crete floor  inserts  were  located  in  the  floor  .slabs  for 
supporting  them.  Iron  pipe  ferrules  were  placed  in  the 
concrete  slabs  wherever  pipes  went  through  the  floors. 
As  a  large  quantity  of  water  always  is  used  in  a  paper 
mill  and  the  washing  up  of  floors  with  hose  is  general, 
these  ferrules  were  placed  so  that  they  extended  2  in. 
above  the  finished  floors  to  prevent  leakage  to  the  floors 
below.     Concrete  curbs  reinforced  by  steel  rods  were 
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all  the  buildings  were  brought  to  one  level.  The  first 
floor  was  of  regular  design  with  a  16-ft.  ceiling,  but 
when  closer  study  was  required  to  provide  room  for 
additional  equipment  it  was  found  that  the  headroom 
was  not  sufficient,  as  the  lack  of  space  made  it  neces- 
sary to  design  a  mezzanine  floor  to  carry  the  rifller, 
knocker  screens  and  thickener.  An  18-ft.  floor  height 
therefore  was  decided  upon. 

The  supports  for  the  three  rotary  bleach  boilers  were 
given  special  attention.  It  was  found  advisable  to  place 
these  boilers  as  high  as  possible  to  provide  plenty  of 
clearance  under  them,  and  at  the  same  time  make  loading 
easier  from  the  floor  above.  A  special  harness  was  de- 
signed which  is  carried  partly  on  extra  girders  and 
partly  by  channel  hangers  supported  from  the  floor 
above. 

The  floor  construction  throughout  this  building  is  of 
standard  Carnegie  beams  entirely  encased  in  concrete, 
carrying  a  well  reinforced  concrete  floor.  The  sorting 
room  floor  consists  of  a  reinforced-concrete  slab  with 
yellow  pine  sleepers  embedded  in  cinder  concrete,  carry- 
ing maple  top-flooring.  This  was  done  for  two  reasons : 
first  to  eliminate  dust;  second,  to  provide  an  easy  walk- 
ing floor  for  the  female  employees.  Trolley  beams  are 
provided  throughout  the  mill  wherever  heavy  loading 
or  machinery  parts  are  to  be  transferred  from  one 
section  of  a  room  to  another.    In  the  basements  special 


built  around  all  floor  openings  for  the  same  reason. 
All  the  concrete  floor  slabs  were  given  a, granolithic 
finish  and  treated  with  floor  hardener  to  prevent  dusting. 
Both  the  Master  Builders  and  Metalcrete  floor  hardeners 
were  used  in  the  rooms  where  the  trucking  will  be  heavy 
and  especially  designed  cast-iron  floor  plates  were  im- 
bedded in  the  floor  where  the  trucking  will  predominate. 
To  facilitate  the  washing  up  of  all  floors,  sufficient 
floor  drains  were  provided  throughout.  In  the  machine 
room  large  gutters  were  provided  or  each  side  of  the 
machine  running  the  full  length  of  the  room  and  these 
at  intervals  have  downtakes  leading  to  the  basement. 
In  the  machine-room  basement  it  was  found  advisable 
to  build  a  large  U-drain  in  the  center  of  tne  room  run- 
ning the  full  length  of  the  building,  which  takes  all  the 
machine  water,  wash-up  water  and  chest  sewage  and 
empties  into  a  24-in.  tile  drain,  which  in  turn  empties 
into  the  river.  In  the  beater-room  basement,  due  to 
the  width  of  the  building,  several  U-drains  were  provided 
running  the  full  length  of  the  building.  This  also  takes 
the  drainage,  wash-up  water  and  waste  water  from  all 
the  machines.  It  will  be  noted  from  the  several  sketches 
shown  here  that  a  great  many  large  reinforced-concrete 
chests  are  prominent.  Some  of  these  chests  are  tile 
lined,  while  others  are  only  surfaced  on  the  interior. 
All  the  chests  are  substantially  reinforced  for  expansion 
and  contraction  as  well  as  water  pressure. 
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The  sanitation  of  the  mill  and  the  comfort  of  the 
employees  were  well  kept  in  mind.  Well  arranged,  light, 
airy  and  comfortable  rest  rooms  were  provided  for  the 
female  employees,  with  communicating  lavatories.     For 


the  men  well-lighted,  tiled  toilet  rooms  and  showers  were 
built,  with  sanitary,  up-to-date  equipment.  All  the  walls 
in  the  toilet  rooms  are  white  tiled,  with  terrazzo  floors 
and  vitralite  partitions.    Wherever  it  was  possible  wash 
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PRESSURK     STEAM     MAIN     SUSPENDEI)     I)L'RlX(i     RECC)N- 
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rooms  and  toilet  rooms  were  kept  separate.  The  entire 
mill  is  provided  with  automatic  sprinklers  in  accordance 
with  the  best  methods  and  regulations  of  the  National 
Board  of  Fire  Underwriters.  Bubbling  drinking  foun- 
tains, fed  by  city  water,  refiltered,  will  be  installed 
and  distributed  over  the  entire  mill,  with  individual 
ice  chests. 

The  lighting  of  the  entire  mill  was  given  special 
attention.  Economy  of  the  layout  as  well  as  utility  and 
economy  of  future  lighting  was  taken  into  consideration. 
In  general  large  units  were  used,  provided  v/ith  shades 
of  different  shapes  to  give  proper  distribution.  All 
wires  are  run  in  sherardized  conduits,  provided  with 
waterproofed  sockets  and  special  holders.  The  circuits 
are  arranged  so  that  either  concentrated  or  interval 
lighting  can  be  used.     Only  modern  fittings  were  used. 

Although  construction  was  begun  Nov.  1,  1916,  the 
old  mill  did  not  cease  production  until  June,  1917. 
During  the  entire  seven  months,  while  the  large  machine- 
rooni  building  and  finishing-room  building  were  being- 
constructed  and  the  old  buildings  were  being  torn  down, 
every  possible  effort  was  exerted  to  do  the  construction 
work  in  such  manner  as  not  to  interfere  with  the  opera- 
tion of  the  mill.  The  old  rag  rooms  were  torn  out  first, 
shutting  off  the  old  machine  rooms  and  beater  rooms 
so  that  no  dirt  nor  dust  would  enter  into  the  product. 
The  entire  beater-room  floor,  which  was  in  a  state  of 
dilapidation,  was  shored  up  from  the  basement  while 
the  removal  of  the  old  drainers  located  in  the  basement 
was  in  progress.  Many  water  lines  and  high-pressure 
steam  lines  had  to  be  temporarily  supported  while  the 
excavation  and  demolition  were  in  progress.  The  diffi- 
culty of  operation  was  increased  by  the  severity  of  the 
winter. 

In  laying  out  the  column  footings,  specially  designed 
wooden  template  frames  were  used  for  the  column  bolts 
and  set  with  a  transit  to  the  proper  line  and  grade. 
This  was  done  for  the  reason  that  it  was  essential  to 
keep  the  outside  column  lines  in  a  perfectly  straight 
line  so  that  the  upper  tier  of  columns  would  come  right 
for  receiving  the  crane.  Cutting  the  channels  in  the 
north  wall  of  the  finishing  room  building  for  the  in- 
sertion of  the  steel  columns  of  the  machine  room  build- 
ing was  accomplished  by  cutting  alternate  channels  to 
eliminate  any  possibility  of  local  settlement  or  develop- 
ment of  cracks  in  the  old  wall.  These  columns  rested  on 
new  reinforced-concrete  footings  and  were  plumbed  and 


bricked  up  as  fast  as  they  were  set.  It  was  gratifying 
to  find  how  well  the  steel  beams  and  girders  fitted  when 
a  little  extra  precaution  was  taken  in  lining  up  every 
row  of  columns.  Before  the  footings  were  concreted 
diagonal  checks  were  taken  on  all  the  column  footings 
to  exclude  any  possibility  of  error. 

Actual  construction  of  the  machine  room  began  in 
February  and  by  the  end  of  May  the  entire  machine  room 
building  was  95'^  complete,  with  the  exception  of  the 
basement  concrete  floor.  When  the  owners  finally  de- 
cided to  shut  down  the  mill  in  .June,  a  night  force  was 
organized  and  work  was  kept  up  for  24  hours  a  day,  to 
hurry  the  demolition  of  the  old  beater  building  and 
the  removal  of  the  machinery,  some  of  which  had  to  be 
preserved  for  other  divisions  while  other  parts  were  to 
be  used  in  the  new  layout.  When  the  demolition  was 
completed  the  night  work  was  abandoned  and  work  dur- 
ing the  day  was  rushed  with  every  possible  speed,  be- 
cause a  date  was  set  for  the  completion  of  the  entire 
mill.  Here  also  templates  were  used  to  set  the  column 
bolts  and  diagonal  checks  were  made  on  these  before 
concreting.  In  erecting  the  steel  both  hand  derricks 
and  power  derricks  were  used.  The  steel  throughout  the 
mill  was  riveted  with  air  guns  and  the  rivets  tested  after 
driving.  A  gasoline  driven  saw  was  used  for  cutting 
forms,  with  the  exception  of  a  few  instances,  and  good 
progress  was  made  in  that  way  with  the  forms.  The 
forms  were  all  hung  from  the  steel  beams  and  special 
clamps  used  on  the  column  forms.  The  forms  from  the 
machine  room  floor  were  used  over  again  in  the  beater 
room  floor  wherever  possible,  thus  lowering  their  cost. 
Finally  some  of  these  forms  were  used  for  intermediate 
lining  for  the  stock  room  floors,  which  are  of  timber 
construction.  All  circular  forms  for  the  chests  and 
tanks  were  made  in  the  shop  and  brought  to  the  job 
ready  for  erection.  In  constructing  the  four  rein- 
forced-concrete  washer  tubs,  which  are  28  ft.  in  length, 
3i  to  4  ft.  high  and  9  ft.  in  width,  the  forms  were  built 
of  circular  ribs  lined  with  22  gage  sheet  iron,  to  produce 
a  smooth  surface.  They  \s'ere  used  three  times  before 
final  abandonment  and  are  now  still  in  perfect  con- 
dition. 

The  concrete  on  the  entire  job  was  mixed  by  ::-yd. 
steam  operated  mixer,  which  has  proved  to  be  ver\ 
serviceable  and  rapid  in  operation,  as  high  as  650  bags 
being  mixed  in  one  9-hr.  day,  using  a  1:2:4  mix.  Con- 
crete buggies  were  used  on  the  greatcot  portion  of  the 
work,  but  it  was  found  that  where  concrete  was  to  be 
placed  in  narrow  spaces  the  wheelbarrow  was  much  more 
efficient  and  gave  a  better  finished  surface.  The  bricks 
which  were  r'-moved  from  the  old  mill  were  cleaned 
and  used  again  in  the  interior  of  the  new  walls.  Some 
of  the  old  timber  which  was  removed  from  the  old  mill 
was  used  for  shoring,  bins  and  runways.  The  policy  on 
the  construction  was  to  conserve  any  portion  of  the  mill 
removed,  thus  considerably  lessening  the  cost. 

The  construction  plant  Avas  so  laid  out  that  the  han- 
dling of  material  was  reduced  to  a  minimum.  The  ti'ap 
rock  storage  bin  was  built  adjacent  to  the  railroad 
tracks  so  that  only  one  handling  was  necessary.  Cement 
storage  sheds  were  also  built  adjacent  to  the  railroad, 
and  cement  bags  were  shot  in  from  the  cars  through  a 
side  opening.  The  sand  came  from  a  local  sand  bank 
and  was  screened  there  before  delivery  by  automobile 
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trucks  and  carts.  The  mill  machine  shop  gave  great  aid 
in  the  repairing  of  tools  and  other  work. 

The  designing  of  the  mill  and  the  layout  began  simul- 
taneously with  the  demolition  and  excavation,  drawings 
were  rapidly  turned  out,  steel  details  prepared  and  the 
steel  put  on  its  way  in  due  time,  so  that  no  time  was  lost 
in  waiting  for  material.  All  drafting  was  done  at  the 
mill  site,  a  separate  office  having  been  provided  for  the 
engineering  force,  which  consisted  at  first  of  the  writer 
and  a  draftsman  but  was  eventually  augmented  by  two 
additional  men.  All  the  material  was  ordered  through 
the  main  office  of  the  construction  company,  which 
helped  matters  greatly  by  following  orders  up  and  facili- 
tating the  delivery  of  material.  All  material  as  de- 
livered was  checked  and  permanent  records  made  to  help 
fhe  checking  of  the  invoices.  A  tickler  system  was 
installed  for  the  tx'acing  of  overdue  material. 

The  entire  design  of  the  buildings  as  well  as  the 
mechanical  layout  and  mechanical  details  was  done  by 
the  Casper  Ranger  Construction  Co.  of  Holyoke,  Mass., 
who  are  the  general  contractors  acting  as  engineers 
and  contractors.  The  work  was  greatly  facilitated  by 
the  considerate  help  and  encouragement  given  by  John 
W.  Brassington,  chief  engineer  of  the  American  Writ- 
ing Paper  Co.  Many  important  details  which  make  for 
the  successful  operation  of  a  paper  mill  were  worked  out 
with  the  hearty  cooperation  of  Martin  V.  Brooks, 
superintendent  of  the  mill  for  a  number  of  years,  who 
kept  in  constant  touch  with  the  design  and  construction 
from  the  beginning.  The  work  was  inspected  in  part 
by  the  company's  field  engineer,  C.  S.  Hale,  and  the 
chief  steam  engineer,  L.  E.  Small.  The  entire  design 
and  construction  were  done  by  and  under  the  direct 
supervision  of  the  writer,  the  construction  work  being 
handled  by  the  construction  superintendent,  James  J. 
Wall.  Joseph  Ranger,  secretary  of  the  Casper  Ranger 
Construction  Co.,  gave  the  job  his  special  attention, 
devoting  much  time  to  it.  The  entire  work  was  handled 
on  a  percentage  basis. 


Thirty-Four  Commission -Plan  Cities  in  Pennsylvania 

By  the  addition  of  Bethlehem,  Butler  and  Duquesne 
to  the  list  of  third-class  cities  in  Pennsylvania  on  Jan. 
1,  the  number  of  commission-plan  cites  in  that  state 
became  34.  Lancaster  alone,  which  has  a  special  charter 
and  a  bicameral  council,  does  not  come  under  the  state 
legislation  of  1913,  which  provided  that  all  other  exist- 
ing and  all  future  third-class  cities  should  be  governed 
by  commissions. 


River  Terminal  Has  Machinery 
for  Handling  Freight 

Pile  Wharf  at  Alton,  Illinois,  Served  by  a  Number  of 

Railroads,  Is  Equipped  with  Conveyors 

and  Derrick 

ONE  of  the  latest  developments  to  facilitate  water 
transportation  of  freight  is  a  riverfront  terminal 
on  the  Mississippi  River  at  Alton,  111.,  built  by  the 
Illinois  Terminal  R.R.  This  company  operates  a  belt 
line  serving  large  industries,  and  furnishes  yard  and 
terminal   facilities  for  about  a  dozen  trunk   railways. 

Land  for  the  new  terminal  was  formed  by  the  re- 
claiming of  part  of  the  riverfront  which  was  value- 
less on  account  of  being  subject  to  overflow  during  about 
three  months  of  each  year.  The  required  area  was  filled 
with  sand  pumped  in  from  the  river  to  ah  elevation 
above  high-water  mark.  About  450,000  cu.yd.  of  sand 
was  deposited,  making  a  fill  with  an  average  depth  of 
18  ft.  In  conjunction  with  the  filling  the  dredges  cut  a 
40-ft.  channel  for  vessels  along  the  waterfront  of  the 
terminal. 

The  dock  construction  consists  of  a  pile  and  timber 
wharf  330  ft.  long.  At  the  low-water  line  is  driven  a 
row  of  rounr"  piles  spaced  3  ft.  on  centers  and 
having  waling  timbers  on  the  outside.  Every  third 
pile  is  attached  to  an  anchor  pile  20  ft.  in  the  rear  by 
a  tie-rod  which  passes  through  the  waling  timber  and 
both  piles.  The  tie-rods  are  adjusted  by  means  of  turn- 
buckles.  Pile  clusters  at  the  upstream  end  provide  for 
the  mooring  of  boats.  Near  the  middle  of  this  wharf, 
supported  on  piles  and  posts,  is  a  platform  which  ex- 
tends back  to  a  pair  of  stub  tracks  and  carries  a  freight- 
handling  conveyor.  Beyond  the  tracks  there  will  be  a 
warehouse  30  x  250  ft.  The  tracks  are  about  600  ft. 
long,  and  are  connected  with  the  main  part  of  the  rail- 
way terminal,  which  is  some  1200  ft.  back  from  the 
dock  wall. 

About  2^  miles  of  track  have  been  laid,  and  there 
is  ample  room  for  additional  tracks  and  facilities  when 
the  volume  of  traffic  warrants  their  construction. 
Ground  is  available  also  for  industrial  enterprises. 
Electric  power  from  the  Keokuk  hydro-electric  plant 
is  furnished  by  a  transmission  line  which  crosses  the 
property. 

Handling  of  package  freight  is  provided  for  by  a 
Brown  portable  conveyor  designed  especially  for  the 
work.     As  shown  by  the  drawing,  it  consists  of  a  trav- 
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eluvg  carriage  with  three  chain  conveyors.  The  first 
section  is  mounted  on  a  45-ft.  frame  pivoted  to  the  car- 
riage and  suspended  from  a  boom,  so  that  its  outer  end 
can  be  raised  and  lowered  to  suit  the  deck  elevation  of 
boats  and  barges.  In  the  rear  of  this  is  a  horizontal 
section  20  ft.  long,  extending  through  the  carriage. 
The  third  is  an  adjustable  section  17  ft.  long  which 
handles  freight  into  and  out  of  railway  cars.  This 
machine  is  operated  by  a  10-hp.  electric  motor.  Its 
conveyors  run  at  80  ft.  per  minute  and  can  handle 
packages  up  to  400  lb.  in  weight.  A  5-ton  stiffleg  der- 
rick with  a  90-ft.  boom  will  be  mounted  on  the  dock  to 
handle  bulk  freight  between  the  cars  and  the  vessels 
and  to  handle  packages  which  are  too  heavy  for  the 
conveyor. 

The  piledriving  was  done  by  E.  B.  Seitz.  Alton. 
The  contractors  for  the  grading  and  filling  were  the 
Kinser  Construction  Co.,  St.  Louis,  and  P.  C.  Hart, 
Duluth,  Minn.  All  other  work  was  done  by  the  rail- 
way company's  forces  under  the  direction  of  H.  H. 
Ferguson,  vice-president  and  general  manager,  and 
H.  H.  Rogers,  engineer  maintenance  of  way,  Illinois 
Terminal  R.R.  The  terminal  is  expected  to  be  ready 
for  operation  this  month. 


Splice  Bar  Causes  Railway  Accident 

BREAKING  of  two  adjoining  rails  and  the  con- 
necting joint  derailed  a  fast  passenger  train  some 
time  ago  near  Cleves,  Ohio,  on  the  Cleveland,  Cincin- 
nati, Chicago  &  St.  Louis  Ry.  The  cause  of  the  accident 
was  not  obvious,  as  the  two  rails  were  found  broken 
into  a  large  number  of  pieces  and  the  entire  problem 
of  rail  defects  was  therefore  involved.  Full  investiga- 
tion by  the  Interstate  Commerce  Commission,  reported 
on  in  a  bulletin  just  issued,  absolves  the  rails  from 
responsibility  and  lays  the  blame  on  the  splice  bars. 

It  is  determined  that  one  of  the  two  splice  bars 
at  the  rail  joint  in  question  had  cracked  all  the  way 
through  prior  to  the  accident,  and  that  the  opposite 
splice  bar  broke  without  previous  cracking,  under  the 
train  which  was  derailed.  Examination  of  other  rail 
joints  showed  that  many  splice  bars  have  small  cracks, 
at  bolt  holes  or  at  the  notches  formed  in  the  bars  for 
the  track  spikes.  A  few  splice  bars  were  found  cracked 
through.  The  study  of  railway  accidents  during  recent 
years  has  not  given  much  attention  to  splice  bars,  and 
the  present  report  is  of  special  interest  on  this  account. 

Another  feature  of  the  investigation  and  report  is 
the  study  of  the  effect  of  wheel  burns  on  the  tread 
of  the  rail.  The  track  in  the  neighborhood  of  the 
accident  showed  the  surface  of  the  rail  extensively 
roughened  and  burned  in  many  places  by  slipping  wheels. 
The  local  surface  cracking  produced  by  this  burning 
was  found  to  penetrate  only  a  minute  distance  into  the 
rail,  and  the  surface  material  which  had  been  hardened 
by  tlie  action  formed  only  a  thin  layer,  below  which 
was  normal  metal. 

Residual  stresses  in  the  rails  involved  in  the  acci- 
dent were  measured  in  the  course  of  the  investigation, 
though  they  did  not  affect  the  accident.  Compressions 
of  20,000  and  31,500  lb.  per  sq.in.  were  found.  These 
were  extreme  values,  but  values  of  16,000  to  17,000  lb. 
were  found  in  a  number  of  places. 


Health  Board  Orders  Water  Company  to 
Install  Filters 

CALIFORNIA  has  a  comparatively  dra.stic  public 
health  law  relating  to  the  purveying  of  undesirable 
water.  It  was  amended  bj'  the  last  session  of  the  legis- 
lature. Acting  under  this  law,  the  State  Board  of 
Health  has  ordered  the  West  San  Joaquin  Valley  Water 
Co.,  of  Los  Banos,  to  install  a  modern  rapid  filter  plant, 
together  with  reaerating  facilities,  by  .July  1,  1919. 
Approved  plans  are  to  be  prepared  by  Sept.  1.  1918. 
The  act  requires  all  purveyors  of  water  to  200  or  more 
consumers  to  hold  a  permit  from  the  health  board; 
the  holding  of  a  hearing  before  an  examiner  appointed 
by  the  State  Board  of  Health  on  receipt  of  application 
for  such  a  permit;  the  granting  of  a  revocable  permit  in 
case  the  supply  is  found  to  be  pure  and  wholesome;  the 
denial  of  a  permit  in  case  the  supply  is  not  pure,  clean 
and  wholesome,  together  with  the  ordering  of  such  im- 
provements or  improved  operation  as  is  necessary  to  se- 
cure a  pure,  wholesome  water,  and  the  granting  of  a  tem- 
porary permit  for  a  period  to  be  specified  to  permit 
compliance  with  these  orders.  The  act  provides  for  the 
issuance  of  an  injunction  against  supplying  water  with- 
out a  permit,  and  fine  and  imprisonment  for  violation 
of  any  of  the  orders  of  the  State  Board  of  Health  based 
on  the  act.  The  fine  is  not  to  exceed  $1000  per  day; 
imprisonment  is  not  to  exceed  one  year  for  each  day's 
violation.  The  State  Board  of  Health  is  empowered  to 
appoint  a  competent  person,  who  shall  be  paid  by  the 
petitioner,  to  operate  the  plant. 

Some  of  the  more  important  findings  in  the  case  of 
the  Los  Banos  supply  are:  That  the  water-supply, 
derived  from  the  watersheds  of  the  San  Joaquin  and 
Kings  Rivers,  is  conveyed  in  open  canals,  passing 
thi-ough  pasture  and  other  fields  for  about  37A  miles; 
hence  is  subject  at  all  times  to  excessive  sediment  and 
turbidity;  that  the  treatment,  which  now  consists  of 
filtering  through  rock-filled  sumps,  and  chlorination,  is 
inadequate;  that  the  water  is  at  practically  all  times 
excessively  contaminated  with  intestinal  organisms  and 
is  so  repellant  that  consumers  will  not  drink  the  water 
in  sufficient  amount  to  maintain  a  proper  standard  ot 
health;  that  many  consumers  use  household  filters  to 
render  the  water  clear  enough  for  drinking  and  cooking 
purposes ;  that  the  water  is  so  turbid  at  times  as  to  be 
unfit  for  laundry  uses  and  repellant  Tor  bathing  pur- 
poses; that  many  consumers  have  resorted  to  wells  pol- 
luted and  highly  mineralized  in  preference  to  using  this 
supply.  A  large  number  of  consumers  submitted  a 
signed  statem^.nt  that  they  desired  a  clean,  clear  and 
potable  water  and  would  pay  increased  rates  for  such  a 
water  in  case  the  state  railroad  commission  should  find 
that  the  company  was  not  receiving  an  adequate  return. 


Oregon  Purchases  a  Paving  Plant 

The  paving  plant  owned  by  the  Oregon  Independent 
Paving  Co.,  Portland,  Ore.,  was  recently  purchased  from 
the  company  by  the  State  Highway  Commission  of  Ore- 
gon for  a  price  said  to  be  $13,500.  When  in  possession 
of  this  plant  the  commission  intends  to  handle  much  of 
its  own  paving  and  maintenance  work  during  the  season 
of  1918.  If  it  will  consider  itself  a  competitor  of  road 
contractors  has  not  yet  been  made  public. 
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Government  Concrete  Ships  Engage 
Large  Organization 

Number  of    Civil   Engineers   in   Branch   of   Shipping 

Board  Working  on  Novel  Problems  of 

New  Marine  Type 

THE  United  States  Government  has  undertaken  in 
earnest  the  construction  of  concrete  ships.  As 
stated  in  Engineering  News-Record  of  Feb.  7,  p.  277, 
the  United  States  Shipping  Board  about  the  first  of 
the  year  organized  a  concrete  ship  division  to  make  a 
special  study  of  the  novel  problems  presented  by  the 
use  of  this  new  material  for  marine  construction,  and 
this  division  very  soon  accepted  three  separate  proposals 
for  the  construction  of  concrete  ships,  which  proposals 
were  translated  by  the  Shipping  Board  into  contracts. 


all  construction  outside  of  steel.  In  direct  supervision 
of  the  concrete  ships  as  chief  engineer  is  Rudolph  J. 
Wig,  of  the  Bureau  of  Standards,  who  has  conducted 
the  Government's  investigations  into  the  concrete  ship 
since  our  entry  into  the  war,  and  assisting  Mr.  Wig, 
as  assistant  chief  engineer,  is  Lewis  R.  Ferguson,  who 
was  also  connected  with  the  early  studies  on  the  new 
type  of  boat.  W.  C.  Spiker,  a  concrete  and  bridge 
engineer  of  Atlanta,  Ga.,  is  associated  with  the  chief 
engineer's  office  as  special  assistant.  Under  the  chief 
engineer  are  eight  divisions  as  noted  on  the  chart, 
each  with  a  separate  function  and  each  independent 
of  the  other. 

The  hull  section  is  made  up  of  naval  architects  whose 
duties  it  is  to  analyze  the  stability,  bending  moments 
and  shear  of  the  ship's  hulls,  both  those  designed  in 
the   office   and  those   submitted   for   approval.      So   far 


ORGANIZATION  CHART.  DEPARTMENT  OF  CONCRETE  SHIP  CONSTRUCTION 


James  O.  Heyworth 

Manager.  Division  of  Wood,  Composite  and 

Concrete   Ship  Construction 


Consultation  with 
l.loyds  Registry'  of  Shipping 
American    Bureau    of    Shipping 
V.  S.  Steaml>oat  Inspection  Service 


Consultation  with 

Technical  Division, 

Emergency  Fleet  Corporation 


Chief  Engineer,  Department  of  Concrete  Ship  Construction 

Rudolph  J.  Wig 
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Strain-Gage  Ship  Tests 
F.  R.  McMillan,  in  charge 
H.  S.  LoelBer 


Mechanical  Application 

of  Concrete 
H.  Wells,  in  charge 
C.  A.  Smith 


SHIPPIXd  BOARD   BRIXOS   TOGETHKR   MANY   CTVII.    I  ;X(;  IX  KKRS  TO  DESIGN  AND  BUILD  ITS  CONCRETE  SHIPS 


In  addition,  the  division  started  on  the  design  of  a 
ship  of  its  own,  prepared  to  review  all  independent 
designs  submitted  to  it  and  began  to  form  an  organiza- 
tion which  would  be  able  to  handle  the  whole  design  and 
construction  of  such  ships  of  this  type  as  the  Govern- 
ment should  build.  This  organization  is  now  about 
perfected;   its  details  are  the  subject  of  this  article. 

The  organization  chart  as  it  stands  at  present  is 
shown  herewith.  This  chart  may  be  changed  in  some 
minor  details,  and  the  personnel  is  constantly  being 
added  to.  After  construction  starts  a  number  of  field 
men  will  be  required.  But  the  chart  as  it  stands  repre- 
sents an  entirely  new  organization  brought  together  in 
two  months  from  all  sections  of  the  United  States  to 
work  on  problems  which  in  their  separate  parts  are 
familiar  to  many  engineers,  but  which  in  the  aggregate 
represents  a  radical  novelty  in  engineering  practice. 

The  whole  work  of  the  division  is  under  the  general 
direction  of  Jame^i  0.  Heyworth,  the  Chicago  contractor 
who  came  to  the  Shipping  Board  to  take  charge  of  the 
wooden-ship  construction,  but  who  has  since  taken  over 


all  of  the  hull  types  are  replicas  of  certain  other  types 
common  to  steel  and  wooden  vessels,  and  no  hull  peculiar 
to  a  concrete  ship  has  been  developed.  The  marine 
engineering  section  is  concerned  with  the  mechanical 
equipment  of  the  ships.  Inasmuch  as  the  ships  so  far 
considered  have  been  designed  to  use,  as  far  as  possible, 
the  engines  and  fittings  of  the  Shipping  Board's  stand- 
ard wooden  ship,  this  division's  duties  have  been  merely 
to  revise  these  standards  in  such  minor  particulars  as 
are  found  to  be  necessary.  Both  these  divisions,  which 
it  will  be  seen  are  in  a  field  outside  of  civil  engineering, 
are  in  close  touch  both  with  the  Technical  Division  of 
the  Emergency  Fleet  Corporation  and  with  the  three 
shipping  bureaus,  Lloyd's  Bureau  of  Shipping,  the 
Am.erican  Bureau  of  Shipping  and  the  United  States 
Steamboat  Inspection  Service. 

Four  sections  are  concerned  with  the  structural  quali- 
ties of  the  ship.  The  concrete  design  section,  which 
is  headed  by  E.  E.  Parker,  lately  city  engineer  of 
Madison,  Wis.,  has  entire  charge  of  the  structural  de- 
sign of  the  Shipping  Board's  own  concrete  ship.     The 
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hull  type  having  been  selected,  it  is  this  section's  duty 
to  analyze  the  stresses  and  provide  the  proper  members 
to  meet  these  stresses — in  short,  the  usual  procedure 
in  other  structures.  Similar  work  is  performed  on 
outside  designs  by  the  concrete  surveying  section,  of 
which  S.  C.  Hollister,  of  the  Corrugated  Bar  Co., 
Buffalo,  is  the  head.  Not  only  does  this  section  review 
the  designs  of  all  the  ships  submitted  by  those  to  whom 
contracts  are  let — and  such  designs  must  be  approved 
by  the  Shipping  Board  before  the  ship  can  be  built — 
but  it  will  undertake  to  review  any  design  submitted 
to  it  in  good  faith.  An  inspection  and  materials  section 
under  C.  W.  Boynton,  for  many  years  inspecting  engi- 
neer of  the  Universal  Portland  Cement  Co.,  is  in  charge 
of  all  construction.  It  will  investigate  the  materials 
to  go  into  the  ships  to  be  built  and  will  keep  a  close 
watch  on  the  construction  itself,  through  resident 
engineers  at  each  yard. 

An  investigations  section  is  divided  into  three  inde- 
pendent units.  One  devoted  to  structural  laboratory 
tests  is  headed  by  W.  A.  Slater  of  the  University  of 
Illinois  Experiment  Station.  Experiments  have  already 
progressed  favorably  on  large  shear  pieces  designed  to 
resemble  ships'  parts,  and  investigations  are  under 
way  on  reversal  of  stress  simulating  the  reversal  to 
be  expected  in  a  ship  at  sea.  and  on  the  value  of  bond 
in  coated  reinforcement,  for  as  a  protection  against 
possible  corrosion  by  sea  water  some  effective  covering 
will  be  provided  for  the  steel.  Under  Prof.  F.  R.  Mc- 
Millan, of  the  University  of  Minnesota,  an  investigation 
of  the  strains  in  concrete  ships  in  the  water  are  to 
be  made.  So  far  as  is  known  this  is  pioneer  work  for 
any  kind  of  ship.  Strain  gages  are  being  prepared 
with  which  to  measure  deformations  in  variously 
selected  parts  of  the  completed  hull  after  it  is  launched 
and  thereby  to  figure  out  the  stresses  to  which  the 
members  are  subjected.  Ship  hull  design  is  very  largely 
empirical.  By  these  measurements  it  is  hoped  to  arrive 
at  some  more  rational  bases  of  design. 

A  third  branch  of  the  investigations  corps  is  study- 
ing the  various  mechanical  applications  of  concrete, 
such  as  with  the  cement  gun  and  the  concrete  atomizer. 
The  increased  density  of  concrete  so  placed  is  very 
desirable,  but  the  practical  placing  in  fairly  large  sec- 
tions presents  a  number  of  difficulties  which  are  being 
investigated.  H.  Wells,  of  the  Trussed  Concrete  Steel 
Co.,  is  in  charge. 

All  of  the  drafting  work  is  taken  care  of  by  a  force 
of  fifteen  men  under  the  direction  of  W.  H.  Wetzler, 
who  was  chief  designer  for  Mr.  Heyworth  in  his  Chicago 
contracting  firm. 

Brief  mention  of  the  latest  connection  of  some  of  the 
engineers  whose  names  appear  on  the  chart  will  indicate 
the  type  of  men  who  have  been  brought  together  on 
this  new  work.  J.  Glaettli  was  instructor  in  structural 
engineering  and  mechanics  at  the  University  of  Wiscon- 
sin; R.  W.  Boyd  is  a  New  York  consulting  engineer; 
Capt.  J.  T.  Vawter  is  a  Los  Angeles  concrete  engineer 
now  in  the  Engineer  Reserve  Corps  and  detailed  to 
this  work;  L.  W.  Weed  was  with  the  Turner  Construc- 
tion Co.,  concrete  contractors  of  New  York;  R.  R. 
Zipprodt  is  from  the  staff  of  the  University  of  Illinois; 
J.  H.  Eaton  is  from  the  supervising  architect's  office, 
and  W.  P.  Morrison  from  the  Witherow  Steel  Co.,  Pitts- 


burgh. In  the  concrete  surveying  section  Mr.  Maney 
is  from  the  Forest  Products  Laboratory  at  the  Uni- 
versity of  Wisconsin,  Mr.  Lose  from  the  Carnegie 
Institute  at  Pittsburgh,  Mr.  Schwada  and  Mr.  Tiessen 
from  the  University  of  Wisconsin. 

In  the  inspection  section  Mr.  Walter  has  had  charge 
of  a  large  amount  of  concrete  construction  for  the 
Erie  R.R.,  Mr.  Borchard  is  an  Atlas  Portland  Cement 
Co.  man  and  Lieutenant  Hynds,  recently  with  the 
Turner  Con.struction  Co.,  is  an  officer  of  the  Signal 
Reserve  Corps  detailed  to  the  concrete  .ship  work.  Mr. 
Goldbeck  is  well  known  for  his  investigation  work  in 
the  Office  of  Public  Roads  and  Rural  Engineering.  Mr. 
Loeffler  is  from  the  bridge  department  of  the  Great 
Northern  Ry.  and  Mr.  Smith  is  from  the  Bureau  of 
Standards. 

This  force  is  now  in  good  working  order  and  it  is 
hoped  to  have  the  first  3500-ton  concrete  ship  in  the  water 
by  the  middle  of  May.  Already  work  has  started  on  the 
ship  of  the  Liberty  Shipbuilding  Co.,  which  has  leased 
an  old  shipyard  at  Brunswick,  Ga.,  a  yard  which  was 
equipped  with  ways  and  handling  devices  sufficient  to 
build  the  concrete  ship.  The  Shipping  Board's  own 
design  is  about  75%  complete  and  should  be  ready  by 
the  middle  of  March.  A  contract  is  practically  com- 
pleted with  the  San  Francisco  Shipbuilding  Co.  for  a 
concrete  ship  of  7500.-ton  dead-weight  carrying  capacity 
to  be  built  in  the  yard  where  the  4500-ton  San  Francisco 
ship — a  private  enterprise,  but  one  carefully  watched 
by  the  Government — will  be  launched  Mar.  14  if  all 
goes  well. 

By  the  middle  of  the  summer  it  is  expected  that  the 
country  will  know  beyond  the  possibility  of  theoretical 
criticism  the  value  of  the  concrete  ship  as  a  partial 
savior  in  the  present  crisis. 


City  Cannot  Pay  for  New  Interstate  Bridge 

The  Main  St.  bridge  across  the  Wabash  River  in 
Vincennes,  Ind.,  connects  main  highways  in  Illinois  and 
Indiana  and  is  on  the  principal  road  route  between  Cin- 
cinnati and  St.  Louis.  Now  fifty  years  old,  the  bridge  is 
in  such  condition  that  while  carrying  a  heavy  traffic 
it  is  considered  unsafe  and  a  new  bridge  is  needed.  J. 
S.  Spiker,  consulting  engineer,  Vincennes,  in  a  paper 
read  recently  before  the  Indiana  Engineering  Society, 
described  the  old  bridge  as  "one  of  Vircennes'  chief  lia- 
bilities." As  the  city  it  not  able  financially  to  con- 
struct a  new  bridge,  an  important  road,  he  said,  is  apt 
to  be  interrupted  soon  unless  means  are  found  for  state 
or  national  aid  in  building  the  bridge. 

The  old  structure  was  built  by  a  toll  company,  the  city 
taking  half  or  more  of  the  stock.  It  was  completed  in 
1868.  In  1889  the  city  bought  the  outstanding  stock 
and  abolished  the  tolls.  The  four  fixed  spans  and  draw 
span  were  wooden  Howe-truss  structures,  the  draw  span 
having  the  bowstring  shape.  Two  of  the  fixed  spans  are 
practically  in  their  original  condition,  while  in  the  draw 
span  a  number  of  the  diagonals  have  been  replaced  re- 
peatedly. The  two  easterly  fixed  spans  were  replaced 
in  1875  by  iron  bowstring  trusses. 

The  original  cost  of  the  bridge  was  $45,000 ;  its  total 
length  is  782  ft.  Temporary  repair  of  the  two  east 
spans  after  a  cyclone  in  1869  cost  $15,000,  and  the  sub- 
sequent replacement  by  iron  spans  cost  $10,000. 
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Thinks  Federation  of  Strong  Local  Societies 
Needed  for  Engineering  Unity 

Organization  Like  That  of   National  Chamber  of   Commerce  Advocated  by  C.  E.  Drayer     Says  Engineering 
Council  Has  Thus  Far  Failed     Places  Hope  in  Committee  on  Cooperation  or  American  Association  of   Engineers 


THAT  the  Engineering  Council  has  in  a  year  in 
no  wise  justified  its  existence  by  deeds  was  charged 
by  C.  E.  Drayer  last  month  in  an  address  delivered  at 
the  annua)  meeting  of  the  Minnesota-  Joint  Engineering 
Board  at  Duluth.  Engineering  unity  was  his  subject; 
and  the  burden  of  his  argument  was  that  real  unity 
would  come  only  through  a  federation  of  strong  local 
autonomous  organizations,  similar  to  the  federation  of 
commercial  organizations  forming  the  Chamber  of 
Commerce  of  the  United  States.  For  the  leadership 
of  this  federation  Mr.  Drayer  picked  the  Committee 
on  Cooperation  or  the  American  Association  of  Engi- 
neers. His  address  is  here  presented  substantially  in 
full. 

Chamber  of  Commerce  Organization 

During  the  last  few  years  a  federation  of  commercial 
organizations  of  the  United  States  has  been  formed 
under  the  name  of  the  Chamber  of  commerce  of  the 
United  States  of  America.  There  are  now  enrolled  some 
600  commercial  organizations  besides  a  considerable 
number  of  individuals.  Its  purposes  may  be  briefly 
stated:  To  study  the  work  of  existing  progressive 
organizations  and  in  the  light  of  experience  to  spread 
this  information  to  all  commercial  organizations  de- 
siring to  increase  their  efficiency ;  to  advocate  standard- 
ization of  association  methods  and  effort  and  to  urge 
the  adoption  of  those  standards  which  have  been  found 
most  effective;  to  act  on  the  assumption  that  the 
National  Government  desires  to  work  in  harmony  with 
the  corrimercial  interests  of  the  country  and  will  accept 
their  cooperation  in  an  endeavor  to  make  all  business 
legislation  constructive. 

Time  will  not  permit  a  fuller  description  of  the  United 
States  Chamber  of  Commerce,  but  that  it  has  done  a 
great  amount  of  effective  work  is  apparent  to  anyone 
who  makes  any  claim  to  be  informed.  Its  strength  is 
due  to  the  fact  that  its  roots  are  in  the  soil.  It 
stimulates,  fosters,  and  develops  the  local  commercial 
organization  from  which  it  draws  its  power  to  be  a 
force  in  the  nation.  When  a  referendum  is  taken  on 
a  national  question — there  have  been  perhaps  a  dozen 
referenda — the  legislators  at  Washington  know  that 
the  result  is  the  united  opinion  of  many  thousands  of 
business  men,  and  they  give  heed  accordingly. 

I  say  to  you  em.phatically  that  the  engineering  pro- 
fession will  not  come  into  its  own  until  we  have  strong 
local  autonomous  organizations  such  as  will  be  found — 
they  haven't  yet  arrived,  but  they  will — in  Duluth,  St. 
Paul,  Cleveland,  Detroit,  Pittsburgh,  Buffalo  and  other 
places.  No  one  has  yet  discovered  the  organization  that 
will  be  continuously  effective  until  all  the  way  through, 
down  to  the  individual,  there  is  in  the  minds  of  everyone 
a  recognition  of  individual  responsibility  and  a  realiza- 
tion that  each  is  the  creator  of  results. 


Another  point  to  keep  clearly  in  mind  is  that  the 
local  chambers  of  commerce  are  highly  competitive 
each  with  the  other,  yet  this  does  not  keep  them  from 
the  larger  vision  of  the  fruits  of  cooperation  outlined 
above. 

There  is  another  organization  whose  objects  and 
structural  principles  the  engineer  may  examine  with 
profit — the  American  Institute  of  Architects.  When  we 
realize  that  its  total  national  membership  is  not  much 
over  1000,  less  than  the  number  of  members  in  any  of 
a  half  dozen  local  engineering  societies,  we  may  rightly 
wonder  how  it  accomplishes  so  much.  Is  the  architect 
in  any  way  superior  as  an  individual  to  the  engineer? 
If  not  as  an  individual,  then  there  must  be  a  superiority 
in  combination,  for  no  one  is  so  bold  as  to  say  that 
any  one  organization  of  engineers  has  left  a  stronger 
imprint  of  its  personality  on  the  nation  than  the 
American  Institute  of  Architects. 

Article  II  of  its  constitution  sets  forth  the  objects 
of  the  organization:  "To  organize  and  unite  in  fellow- 
ship the  architects  of  the  United  States  of  America  and 
to  combine  their  efforts."  This  very  fundamental  and 
cardinal  organization  principle  threads  through  all  its 
parts.  The  institute  is  made  up  of  chapters  "which 
shall  be  incorporated  under  the  laws  of  the  state  wherein 
they  are  located."  "The  government  of  the  institute 
shall  be  by  delegates  from  the  chapters  in  convention 
assembled,  its  officers  and  board  of  directors."  "No 
person  shall  be  eligible  to  memb'ership  in  the  institute 
unless  he  be  at  the  time  a  member  of  a  chapter,  pro- 
viding a  chapter  exists  in  the  territory  in  which  he 
resides."  Each  chapter  is  entitled  to  two  delegates  at 
the  convention  plus  one  for  every  10  institute  members. 
Here  are  fellowship  and  democracy,  and  like  the  United 
States  Chamber  of  Commerce,  the  institute  is  rooted 
in  tTie  soil. 

Engineering  Progress  Toward  Unity 

The  American  Society  of  Civil  Engineers  is  the 
oldest  engineering  organization  in  this  country  and  was 
founded  in  1852.  Its  early  life  was  a  struggle,  and 
it  was  not  Until  1869 — 17  years  after  its  organization^ — 
that  its  first  annual  meeting  was  held.  Its  membership 
was  then  160.  Significant  of  its  early  Pharisaical 
policy,  now  happily  tending  to  change,  is  the  comment 
of  its  secretary  in  an  account  written  about  1904,  "It 
has  never  had  subsidiary  branches  or  been  ^affiliated 
with  other  organizations." 

The  American  Society  of  Mechanical  Engineers  was 
organized  in  1880.  This  date  and  the  attitude  of  the 
new  society  are  both  of  interest.  Not  only  did  the 
engineer  begin  to  take  a  more  progressive  outlook  on 
life,  but  the  engineers  in  a  few  communities  began  to 
collect  in  groups  tind  the  beginning  of  the  local  society 
was    made.      After    a    decade    or    more,    the    national 
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societies  began  to  see  the  need  of  responding  to  the 
demand  for  local  activity,  and  the  local  sections  were 
formed.  Local  sections,  except  in  a  very  few^  of  the 
largest  centers,  are  groping  in  the  dark.  One  of  the 
first  clear  recognitions  of  the  importance  of  the  local 
society  w^as  in  the  annual  address  of  Hunter  McDonald, 
president  of  the  American  Society  of  Civil  Engineers, 
in  1914.  IS^ow  no  one  gainsays  the  importance  of  the 
local  society  and  that  it  is  the  foundation  on  which 
we  must  build. 

Soon  we  began  to  discover  that  there  were  problems, 
very  human  in  character,  which  required  for  their 
solution  of  coordination  of  engineers  everywhere.  The 
demand  for  a  new  order  gave  rise  to  separate  efforts, 
almost  simultaneously  born,  to  meet  it.  There  were 
three  in  the  national  field,  the  Engineering  Council, 
the  American  Association  of  Engineers  and  the  Com- 
mittee on  Cooperation. 

Several  state  federations  sprang  up  at  the  same 
time;  in  the  South  the  Georgia  Federation  of  Techincal 
Societies,  in  the  North  the  Minnesota  Joint  Engineering 
Board,  and  very  recently  the  Association  of  Ohio  Tech- 
nical Societies.  Only  a  few  weeks  old  is  the  movement 
in  Illinois  to  coordinate  all  societies  in  that  state,  still 
more  recent  the  proposal  from  the  president  of  the 
Iowa  Engineering  Society  that  these  several  state 
associations  or  societies  be  federated  nationally.  The 
Michigan  Engineering  Society  is  committed  to  a  pro- 
gram to  further  legislation  to  register  or  license  engi- 
neers and  invites  an  exchange  of  opnion,  perhaps  to 
the  end  that  the  excellence  of  uniformity  in  the  several 
states  may  be  attained. 

Where  do  these  paths  lead?  Let  us  frankly  consider 
all  the  factors  involved  and  see  if  a  conclusion  may  be 
reached. 

There  are  four  entities  in  the  problem  of  unity, 
(1)  the  individual,  (2)  the  local  society,  (3)  state 
relationship,  (4)  national  relationship.  We  have  pro- 
ceeded so  far  as  to  agree  that  the  material  and  technical 
needs  of  the  individual  shall  be  met  and  he  shall  be 
developed  into  an  efficient  citizen.  Also,  the  local  society 
shall  be  all-inclusive  and  fully  autonomous. 
Committee  on  Cooperation 

How  are  the  agencies,  the  Council,  the  American 
Association  of  Engineers  and  Committee  of  Coopera- 
tion, equipped  to  bring  about  national  unity?  Perhaps 
considerations  should  be  in  the  inverse  order  as  above 
stated.  The  Committee  on  Cooperation  was  planned  to 
be  a  forum  for  the  full  discussion  of  just  such  ques- 
tions as  the  one  just  stated,  where  anyone  who  has  a 
worthy  idea  may  give  it  voice. 

The  Committee  on  Cooperation  did  not  set  out  to 
establish  a  new  society,  but  to  coordinate  the  forces 
that  are  already  in  the  field.  It  is  a  forum  located 
in  a  city  most  accessible  to  the  engineers  of  the  country 
for  the  interchange  of  that  scarcest  of  commodities, 
ideas;  to  deliberate  and  to  spread  abroad  its  findings, 
which  have  thus  far  been  absolutely  free  from  the 
dominion  of  any  clique  or  special  privilege. 

There  have  appeared  from  time  to  time  magazines 
devoted  to  reform  and  progress.  Measured  by  the 
standards  of  unimpaired  money  investment  and  dollar 
dividends,  they  have  not  been  successful,  but  if  the 
dividends  be  calculated  in  forward  steps  of  progress. 


the  returns  have  been  rich  indeed.  So  let  the  engi- 
neering profession  fix  in  its  mind  the  desirability  of  a 
permanent  congress  of  all  societies,  a  forum  for  the 
free  expression  of  thought,  and  it  will  not  lose  its 
idealism,  which  is  absolutely  necessary  if  we  are  to 
maintain  the  leadership  which  we  have  sought  and 
which  is  now  being  thrust  upon  us  somewhat  in  advance 
of  our  being  thoroughly  prepared. 

Engineering  Council 

At  the  last  conference  on  Cooperation,  held  in  Chicago, 
among  the  resolutions  adopted  was  one  "requesting 
and  urging  on  the  national  engineering  societies  in 
designating  the  Engineering  Council  to  give  considera- 
tion to  and  create,  as  soon  as  proper  deliberation  may 
permit,  the  machinery  necessary  to  provide  for  a 
general  permanent  body  made  up  of  representatives 
of  the  various  national,  state  and  local  engineering 
organizations  of  the  country,  in  the  interest  of  the  com- 
mon welfare  and  advancement  of  the  profession  as  a 
whole."  The  commission  is  assuredly  clear  enough 
and  broad  enough. 

"Each  founder  society  shall  have  five  representatives 
upon  the  Engineering  Council  and  such  representatives 
shall  be  designated  by  the  governing  body  of  such 
society. 

"The  United  Engineering  Society  shall  have  four 
representatives  on  the  Engineering  Council  who  shall 
be  chosen  by  its  board  of  trustees;  such  representatives 
to  be  men  not  already  designated  by  a  founder  society. 

"The  Council  may  speak  authoritatively  for  all  mem- 
ber societies  on  all  public  questions  of  a  common  interest 
or  concern  to  engineers  [italics  ours],  unless  objection 
be  made  by  a  majority  of  the  representatives  present 
of  one  of  the  founder  societies,  or  by  one-fourth  of  the 
representatives  present  and  voting     .     .     . 

"The  trustees  of  the  United  Engineering  Society  may 
elect  to  membership  in  the  Engineering  Council  other 
national  engineering  or  technical  societies,  under  such 
rules  as  the  council  prescriues,  provided  their  nomina- 
tion and  said  rules  have  the  unanimous  approval  of 
the  governing  bodies  of  the  four  founder  societies." 

So  it  would  appear  that  there  must  be  some  revision 
of  the  council  organization  before  it  can  be  made  virile. 
The  council  has  been  organized  about  a  year  and  has 
in  no  wise  justified  its  existence  by  deeds. 

American  Association  of  Engineers 
The  third  newcomer  in  the  national  field  is  the 
American  Association  of  Engineers,  organi7ed  in  the 
spring  -^f  1915.  It  is  a  militant  society  whose  slogan 
is,  "To  raise  the  standards  of  ethics  of  the  engineering 
profession  and  to  promote  the  economic  and  social  wel- 
fare of  engineers."  Two  things  are  decidedly  in  its 
favor,  a  favorable  geographical  location  for  head- 
quarters and  the  devotion  to  a  need  that  has  been  widely 
recognized — the  business  side  of  the  engineer's  life. 
At  the  two  conferences  of  the  Committee  on  Coopera- 
tion held  in  Chicago,  its  representatives  espoused  all 
that  the  conference  stood  for. 

Lately  it  has  set  out  on  a  campaign  to  establish  local 
chapters  in  principal  centers,  in  competition  with  local 
societies  where  they  exist.  Better  judgment  would  have 
counseled  an  effort  to  work  out  a  harmonious  arrange- 
ment with  existing  local  societies.    The  American  Asso- 
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elation  of  Engineers  was  started  by  enthusiastic  and 
high-minded  young  men.  Being  young  and  without 
much  experience  they  committed  the  mistakes  of  youth. 
Now  there  are  on  its  board  of  directors  some  of  the 
leading  engineers  of  Chicago.  It  labors  under  the 
suspicion  of  being  a  glorified  labor  union.  Some  of  its 
publicity  has  been  ill  advised  and  crude  and  has  tended 
to  spread  this  cloud.  However,  it  has  lately  become 
conscious  of  its  shortcomings  and  is  endeavoring  to 
correct  them.  It  has  enough  members  in  Cleveland  to 
establish  a  chapter,  and  there  is  an  endeavor  to  find 
what  the  Cleveland  Engineering  Society  and  the  Amerl- 
csin  Association  of  Engineers  have  in  common,  what 
they  can  do  better  together  than  separately.  Thus 
the  local  society  can  furnish  a  home  to  the  members 
of  the  American  Association  of  Engineers,  not  as 
afliliates,  because  affiliation  is  weak,  but  as  members 
of  our  society.  Every  engineer  in  the  community  should 
find  a  home  under  one  roof,  and  every  shoulder  should 
help  to  turn  the  wheel  and  push  in  the  same  direction. 

As  between  the  two  societies,  employment  should 
be  under  the  direction  of  the  national  society.  The 
employment  problem  is  being  handled  very  well  by 
the  American  Association  of  Engineers,  and  the  good' 
work  should  be  encouraged. 

This  analysis  of  the  tendencies  toward  national  unity 
merely  indicates  that  the  path  ahead  is  veiled  in  haze 
and  mist,  but  It  is  the  usual  mist  that  envelops  the 
road  of  the  morning's  endeavor,  and  should  not  dis- 
courage. We  have  many  chores  to  do  about  the  home 
before  setting  out,  and  can  wait  a  little  until  the  mist 
clears  up.  If  there  be  jealousies,  let  them  be  put  aside. 
Let  us  get  acquainted  with  each  other*  we  are  brothers 
because  we  are  engineers. 

Two  Schools  of  Thought 

At  the  present  time  there  are  two  schools  of  thought 
trying  to  solve  the  problem  of  engineering  unity.  The 
one  says  there  shall  be  one  national  society,  all  inclusive, 
organized  somewhat  as  the  American  Institute  of  Archi- 
tects. The  other  says  to  affiliate  the  locals  of  a  state 
(having  a  local  wherever  there  are  six  to  a  dozen  engi- 
neers who  can  frequently  get  together)  into  a  state 
association  and  the  states  into  a  national  organization, 
following  our  political  organization.  The  idea  of  one 
national,  all-inclusive  society  implies  the  breaking  down 
of  existing  organization  structures  and  building  anew 
The  other  idea  is  to  take  what  we  have  and  modify 
only  as  much  as  is  necessary  properly  to  join  or  gear 
together.  It  will  lead  finally  to  a  division  of  work 
according  to  functional  ability.  Thus  the  national 
societies,  such  as  the  founder  societies,  will  continue 
to  care  for  what  they  have  done  so  well  in  the  past, 
the  technical.  Let  the  specialties  of  the  American  Asso- 
ciation of  Engineers  be  employment,  national  publicity 
and  direction  of  legislation.  Civic  affairs  and  politics 
must  be  left  largely  to  the  local  and  state  associations 
for  the  simple  reason  that  they  are  best  fitted  to  give 
them  attention. 

But  we  haven't  said  how  all  these  forces  are  to  be 
correlated  nationally.  Frankly,  I  don't  believe  any- 
body knows.  But  this  surely — the  rank  and  file  of 
the  profession  will  not  be  content  with  the  Engineering 
Council  stalemating  muchionger,  and  will  set  up  a  new 


leader.  That  new  head  will  be  either  the  Committee 
on  Cooperation  or  the  American  Association  of  Engi- 
neers in  a  new  center,  Chicago. 

In  the  meantime  let  us  in  these  great  states  in  the 
Middle  West  make  all  possible  progress  with  our  state 
organizations,  and  let  us  get  acquainted  as  states  with 
each  other;  Minnesota,  Michigan,  Ohio,  Indiana,  Illinois, 
Iowa,  Tennessee,  they  are  all  ready.  Whatever  the  next 
year  develops,  we  shall  be  ready  to  deliberate  and  to 
reach  conclusions.  If  we  can  speak  with  unanimity 
our  findings  will  be  far  reaching  in  the  nation. 

There  are  certain  fundamentals  to  keep  before  us  in 
coordinating  existing  organizations  and  creating  new 
ones: 

1.  An  organization  must  possess  virility.  It  must 
have  work  to  do,  it  must  be  provided  with  means  to  do 
lis  work  and  it  shall  be  closely  knit  together. 

2.  Work  shall  be  divided  according  to  functional 
ability;  thus:  (a)  Employment  and  registration  of 
engineers — American  Association  of  Engineers  and  local 
society;  (b)  technical — national  society  and  local 
society;  (c)  civic  affairs — local  society,  American  Asso- 
ciation of  Engineers,  council;  (d)  publicity — national, 
probably  American  Association  of  Engineers. 

3.  There  shall  be  no  duplication  of  effort,  which  is  an 
economic  waste. 

4.  The  plan  must  be  workable. 

5.  There  must  be  cooperation,  teamwork,  enthusiasm, 
loyalty. 

Palo  Alto  Keeps  Refuse  Disposal  Records 

So  few  cities,  large  or  small,  keep  useful  records  of 
the  cost  of  garbage  and  refuse  collection  and  disposal, 
that  the  following  statement  from  the  1916-17  annual 
report  of  the  Board  of  Public  Works,  Palo  Alto,  Calif., 
is  of  particular  interest: 

OPERATIOXS  OF  PALO  ALTO  REFUSE  DESTRUCTOR 

Receipts  from  refuse  collection $6,879.  95 

Penalties 1 8 .  50 

Sundry  material,  etc.,  sold  to  city  departments 190  00 

Miscellaneous-  leceipts i  59  80 


Destructor  plant  watres 

Power    . 

Maintenance      


$1,909  65 
89  04 
15.99      $2,014  68 


$7,248  25 


Refuse  collectors'  wages .      .  3,778.  63 

Repairs 3.00        3,781    63 


Salaries     . 

Printing  and  stationery 


Bond  interest 
Depreciation 


480.55 
119.00 


599  55 


823  09 

700.  13      $7,919  08 


Net  losb J670  83 

Remarks:    . 

Number  of  furnace  grates  in  incinerator 

Total  grate  area  (sq.  ft.) 

Weight  of  refuse  burned  (tons) ^'911 

Weight  of  residual  clinker,  ash,  etc.  (tons) 

Percentage  of  residue 

Average  amount  of  refuse  burned  per  hr.  (ton.s)      

Average  amount  of  refuse  burned  per  sq.ft .  of  grate  area  per  hr.  (lb.) . 

Total  weight  of  water  fed  to  boiler  (lb.),  not  including  water  for  clean- 
ing and  blowing  down  boilers     . . 

Water  evaporated  per  lb.  of  refuse  ( 140  lb.  per  sq.in.  boiler  working 
pressure)  ... 

Horses  creni;)tcd,  8;  dogs  cremated,  28;  cows  cremated,  1. 

Average  water  per  ton  of  refuse,  lb         .... 

Average  combustible  matter  per  ton  of  refuse,  lb 

Average  non-combustible  matter  per  ton  of  refuse,  lb 


2 
33 

61 

18 

19  9 

0  75 

45 


779,539 

0   19 

1,088 
512 
399 


The  Palo  Alto  destructor  is  of  the  Dundon  high- 
temperature  type  (Engineenng  Neius,  Mar.  4,  1915,  p. 
432,  and  Mky  27,  1915,  p.  1040) .  It  has  a  nominal  daily 
capacity  of  80  tons  of  mixed  refuse  and  cost  about 
$18,000.  The  population  of  Palo  Alto  is  estimated  at 
5900.  M.  A.  Buchan  is  chairman  of  the  Board  of  Public 
Works  of  Palo  Alto. 
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High  Multiple -Arch  Concrete  Dam  for 
Salt  Lake  City  Water-Supply 

Washed  Gravel  and  Sand  from  Excavation  Used  in  Mixture — Wood  Forms 
Built  in  Small  Panels— Cost  $100  per  Acre-Foot  of  Storage 


MULTIPLE-ARCH  reinforced-concrete  dams  are 
growing  in  number  in  the  Far  West.  One  of  the 
largest,  which  will  eventually  rise  145  ft.  above  its 
rock  foundation,  is  partly  completed  in  connection  with 
the  water  supply  of  Salt  Lake  City,  Utah.  It  is  intended 
to  store  a  billion  gallons  of  flood  water  to  meet  emer- 
gency supply  conditions  in  the  city.  The  dam,  knovvoi 
as  the  Mountain  Dell  Dam,  has  reached  a  preliminary 
height  of  100  ft.,  which  gives  300,000,000  gal.  storage. 
In  arid  regions  the  amount  of  storage  available  is 
the  most  important  feature.  For  present  needs  the 
city's  rights  to  the  natural  flow  of  City  Creek,  Emigra- 
tion Creek,  Parley's  Creek  and  Big  Cottonwood  Creek 
are  sufficient  to  supply  the  average  consumption  of 
24,000,000  gal.  and  the  maximum  of  34,000,000  gal. 
daily.  This  applies  to  all  seasons,  except  for  a  period 
of  about  eight  weeks  from  the  end  of  July,  when  the 


natural  flow  is  low,  and  about  the  same  length  of  time 
in  December  and  January,  when  the  streams  are  affected 
by  freezing. 

With  the  completion  of  the  first  unit  of  the  Moun- 
tain Dell  dam  to  a  height  of  100  ft.,  giving  .300,000,000 
gal.,  the  total  reservoir  storage  for  the  city  will  be  850,- 
000,000  gal.  Probably  the  cold  weather  shortage  is  the 
more  serious,  for  last  winter  .$2500  was  spent  in  keeping 
City  Creek  open.  All  the  creeks  are  riprapped  with 
stone,  and  are  cleared  of  brush  for  an  aggregate  of 
14  miles  above  the  various  intakes  to  the  gravity 
supply  mains  leading  to  the  city. 

Despite  all  these  precautions  it  was  necessary  last 
winter,  toward  the  end  of  a  six-week  period  of  ex- 
treme weather,  to  send  a  crew  28  miles  to  the  Twin 
Lakes  reservoir  in  Big  Cottonwood  Creek  in  order  to 
turn  on  additional  water.     This  was  in  zero  tempera- 


CONTRACTOR'S  PLANT  WAS  LOCATED  AT  ONE  END  OF  D.A.M 
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A,  cement  shed ;  B,  cement  slide  to  mixer ;  C.  sand  chute  ; 
E,  over-size ;  F,  to  crusher  ;  G.  return  of  crushed  rock  to  loader 
ing  buggies. 

ture,  with  7  ft.  of  snow  on  the  ground.  It  took  a  day 
to  go,  one  to  manipulate  the  valves,  and  another  to 
return.  The  water  took  three  days  to  get  to  the  city. 
Under  such  circumstances  the  Mountain  Dell  dam,  only 
13  miles  from  the  center  of  the  city,  will  be  a  welcome 
relief  to  the  water-works  officials. 

Because  of  the  seamed  rock  and  probable  leakage, 
a  dam  of  the  multiple-arch  type  was  chosen,  with  the 
inclined  arch  rings  supported  on  buttresses  having 
horizontal  strut-tie  beams  to  take  compression  or  ten- 
sion. The  arch  rings  are  120°  arcs  of  circles,  4.1  ft. 
in  maximum  thickness  at  the  base  and  15  in.  at  the 
100-ft.  level,  which  is  the  top  of  the  present  dam.  The 
slope  is  10  on  12,  and  the  spacing  between  buttress 
centers  is  35  ft.  The  maximum  base  thickness  of  the 
buttresses  is  8  ft.,  with  a  batter  of  3  in.  in  10  ft. 
vertically. 

The  maximum  compression  in  the  buttresses  for  the 
full  height  of  dam  is  146  lb.  per  sq.in.,  and  in  the 
arch  rings  it  is  300  lb.  per 
sq.in.  Tests  taken  of  the 
concrete  during  construction 
showed  a  strength  of  ap- 
proximately 2000  lb.  per 
sq.in.  at  the  end  of  28  days 
for  the  1:2:4  mix  in  the 
arches  and  tie  beams,  and 
1500  lb.  for  the  1:3:6  mix 
in  the  buttresses. 

Horizontal  tie  beams  be- 
tween buttresses  are  spaced 
20  ft.  apart  vertically  and 
29  ft.  horizontally,  beginning 
at  the  haunches  or  corbels. 
There  are  four  beams  at  an 
elevation  of  20  ft.  above  the 
base  for  the  partial  height, 
and  one  less  at  each  20  ft. 
interval.  The  steel  in  these 
ties  is  continuous  from  end 


to  end  of  the  dam.  The 
beam  below  the  4-f  t.  slab  sec- 
tion is  arch-shaped,  of  30-ft. 
radius.  For  the  upper  16  ft. 
of  the  finished  dam  the 
arches  will  be  vertical  be- 
tween buttresses. 

About  10,000  cu.yd.  of 
sand  and  gravel  were  exca- 
vated from  the  foundation 
site  by  a  slack-line  outfit, 
with  the  dead  line  upstream 
and  the  mast  downstream. 
At  the  latter  a  Dull  washer 
and  separator  provided  con- 
crete aggregate  for  the  dam. 
From  the  stock  pile  the  sand 
was  loaded  through  a  trap 
on  a  car  which  was  raised 
on  an  incline  to  a  hopper 
over  the  mixer.  This  was 
located  alongside  the  canyon, 
near  the  east  end  of  the 
dam.  The  gravel  was  pulled 
into  a  hopper  by  a  slackline  operating  a  Bagley  bucket, 
and  thence  delivered  to  a  washer  for  further  cleaning 
and  for  screening.  The  oversize  material  was  passed 
through  a  crusher,  and  with  the  gravel  was  hauled  up  as 
described  for  the  sand  and  delivered  to  the  hopper  at 
the  mixer. 

A  cement  shed  was  located  on  the  Park  City  branch 
of  the  Denver  &  Rio  Grande  R.R.,  the  track  of  which 
is  about  70  ft.  above  the  elevation  at  which  the  mixer 
was  placed.  A  trestle  for  a  small  car  was  built  over 
the  adjacent  highway  and  a  chute  to  the  mixer  provided 
at  the  end. 

A  distributing  tower  125  ft.  high  delivered  the  con- 
crete through  chutes  directly  to  the  forms.  A  li-in. 
cable  for  supporting  the  chutes  was  anchored  across  the 
dam  and  at  the  top  of  the  tower.  All  machinery  was 
electrically  driven,  except  the  steam-driven  mixer.  The 
main  transmission  line  of  the  Utah  Power  and  Light 
Co.  crossed  the  canyon  immediately  below  the  site,  and 


MOUNTAIN  DELL  DAM  TO  STORE  WATER  FOR  SALT  LAKE   CITY 


D,    incline    to    charging    tuns 
;  H.  concrete  storage  for  load 


FORMS  USED   ON   MULTIPLE-ARCH  DAM 
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a  temporary  substation  was 
installed  at  the  east  end  of 
the  dam. 

For  the  buttresses  and  the 
outside  of  the  arch  rings, 
sectional  panel  forms  ap- 
proximately 5  ft.  square 
were  used.  They  were  built 
up  with  2  X  4-in.  timbers  top 
and  bottom,  through  which 
holes  were  bored  so  that 
each  form  could  be  pinned  to 
the  one  below.  To  withstand 
side    pressure    two    sets;    of 

4  X  4-in.  wales  were  wired  through  to  the  opposite  side. 
The  corbels  in  the  sloping  ends  of  the  buttresses,  against 
which  the  arch  rings  seated,  were  circular.  For  these 
the  half-round  boards  were  covered  with  sheet  iron.  A 
water  stop  of  galvanized  sheet  iron  was  placed  along 
these  joints.  The  seat  was  then  painted  with  asphalt 
before  the  rings  were  poured.  A  hinge  of  the  same 
character  was  also  placed  along  the  crown  of  the  arch 
ring. 

For  the  rings,  the  inner  form  consisted  of  trussed 
liners  8  ft.  apart,  with  vertical  2  x  4-in.  ribs  2  ft.  c.  to 
c.  around  the  arch.  Two  layers  of  Ih  x  6-in.  sheeting 
were  then  laid  horizontally  over  these  ribs.  The  outer 
forms  consisted  of  sectional  panels.  Cables  attached 
to  wires  left  on  the  corbels  were  thrown  around  the 
outside  wales  holding  down  the  boards,  and  cinched 
up  with  a  turnbuckle.  This  method  of  taking  the 
outward  thrust  was  not  entirely  satisfactory,  according 


Normal  Sec+ion  neo'-  Top  I    Normal  Plan  at  Top 

c>ectional  Eleva+ion  of  Arch  ond  Buttress 
CONCRETE  LEVELED  OFF.  BUT  ARCH  RIBS  BUILT  UP  ON  TRUE   CIRCLES 


Dowef  Holes  l^'Diam. 
Side  Elevoition  of  Buttre&s'  Forms 


Buttress  Corbel   Hinge  Forms 

Max.  /irch  Ring  4-'- 10"    „ 
Max.  Butfress  width  &-0 


DETAILS  OP  ARCH  DAM 

to  the  engineers,  for  some  bulging  took  place  which  a 
more  rigid  support  would  have  eliminated.  However, 
an  inspection  by  a  representative  of  the  Engineering 
Neivs-Record  when  the  dam  was  practically  completed 
did  not  indicate  any  material  bulges. 

Forms  for  the  strut-tie  beams  were  supported  from 
the  ground  level  or  from  supports  spanning  strut  beams 
lower  dowTi.  This  arrangement  increased  the  cost  per 
yard  materially  as  compared  with  that  of  the  movable 
form  work  for  the  buttresses  and  rings. 

From' the  time  bids  were  taken  in  November,  1915, 
until  the  completion  of  the  dam  in  August,  1917,  the 
cost  of  timber  doubled,  so  that  any  extra  lumber  used 


The 

con- 


raised  materially  the  cost  per  yard  of  concrete, 
price  paid  the  contractor  for  3400  yd.  of  1:2:4 
Crete  for  the  arch  rings  and  strut  beams  was  $8.50  per 
cu.yd.,  and  for  the  4900  yd.  of  1:3:6  concrete  for  the 
buttresses  was  $7.20  per  cu.yd.  The  price  paid  for 
excavation  of  loose  material  was  56c.  per  cu.yd.,  and 
for  solid  rock  $2  per  cu.yd.  The  total  cost  of  the  dam 
was  $90,000,  or  nearly  $100  per  acre-foot  stored. 

The  design  of  the  dam  was  made  by  John  S.  East- 
wood, for  the  city.  Some  modifications  were  made 
under  the  direction  of  Sylvester  Q.  Cannon,  city  engi- 
neer, who  also  supervised  the  construction.  Parrott 
Brothers  Co.  was  the  contractor. 


Small  Bypass  Carried  Water-Supply 
After  Submerged  Break 

Braced  Wood-Plug  Reducers  Between  15|-  and  6-Inch 

Steel  Pipe  Carry  133  Pounds  Pressure — 

Only  20%  Capacity  Reduction 

By  H.  a.  Rands 

Civil    and    Hydraulic    Engineer,    Portland.    Ore. 

A  RECENT  break  in  a  15^-in.  submerged  pipe  line 
in  the  water-supply  conduit  of  Oregon  City,  Ore., 
was  temporarily  repaired  by  throwing  a  6-in.  bjTiass 
over  the  stream.  Although  the  conduit  at  this  point 
is  under  133  lb.  pressure  the  wood-plug  reducers  be- 
tween the  main  conduit  and  the  bypass  held  tight, 
thanks  to  the  bracing  detail  used.  The  carrying  capacity 
of  the  conduit  was  reduced  about  20 ''f  by  the  use  of 
the  bypass. 

The  Oregon  City  supply  main  consists  of  approximately 
13  miles  of  18-in.  and  12  miles  of  16-in.  Matheson 
joint  pipe,  constructed  in  1915.  (See  EngineeHng 
Record,  Dec.  9,  116,.  p.  700.)  Up  to  the  present  winter 
it  has  given  littk  trouble.  On  Dec.  18  the  precipitation 
for  the  24  hours  amounted  to  nearly  5  in.  The  weather 
being  unseasonably  warm  the  snow  was  brought  out  of 
the  mountains  and  the  streams  came  to  flood  stage.  The 
pipe  line  suffered  to  the  extent  of  the  blocking  of  the 
intake  with  drift  and  the  opening  of  a  joint  under  Clear 
Creek. 

The  line  crosses  this  creek  under  a  head  of  320  ft. 
or  133  lb. — at  only  one  other  point  is  the  head  greater. 
On  the  left  bank  the  descent  to  the  creek  bed  is  by 
the  usual  Malheson  joint  construction;  on  the  right 
bank  two  30°  ells  were  used.  The  pipe  in  the  trench 
under  the  creek  was  connected  by   Dresser  couplings. 
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WATER-SUPPLY    TEMPORARILY    MAINTAINED    BY    6-INCH 
BYPASS    IN    15J-INCH   PIPE   LINE 

The  lead  joint  at  the  point  where  the  lower  end  of 
the  ell  joins  the  pipe  under  the  creek  opened  up  and 
allowed  the  water  to  escape. 

The  rain  continuing  to  hold  the  water  at  flood  stage, 
it  was  decided  to  make  a  temporary  repair  by  parting 
the  pipe  at  each  bank,  inserting  wood-plug  reducers  and 
putfing  a  6-in.  bypass  over  the  stream.  Notwithstand- 
ing the  great  pressure  of  the  water  the  scheme  proved 
a  success. 

The  only  point  demanding  any  particular  care  was 
the  necessity  of  holding  the  wood  plugs  against  the 
great  pressure.  This  was  accomplished  by  means  of 
clamps  and  struts  which  transmitted  the  pressure  to 
the  sleeve  and  thence  to  the  pipe,  which  became  virtually 
a  column.  To  prevent  lateral  buckling  taking  place, 
braces  were  placed  at  the  several  points  of  vertical 
support. 

One  of  the  wood-plug  reducers  was  made  with  the 
Hole  for  the  6-in,  pipe  slightly  tapering  and  a  very 
tight  fit.  The  hole  in  the  other  plug  was  made  large 
enough  to  slip  the  pipe  through  without  driving,  tight- 
ness being  secured  by  calking  with  lead  wool  in  a 
recess  turned  in  the  plug  for  that  purpose. 

The  cause  of  the  break  was  probably  the  use  of  elbow 
construction.  It  is  likely  that  the  great  pressure  caused 
the  lower  elbow  to  "walk"  back  at  the  time  of  filling 
the  line.  The  travel  was  not  enough,  however,  to 
cause  leakage,  and  the  line  continued  to  operate  until 
the  flood  cut  or  washed  some  of  the  material  away 
from  behind  the  pipe  and  ell  and  allowed  the  joint 
to  open.  Either  this  or  a  large  log  jam  which  came 
down  the  creek  some  time  before  the  break  occured  may 
have  ground  into  the  trench  and  jarring  the  pipe  caused 
the  trouble. 

In  making  a  permanent  repair  it 'is  proposed  to  do 
away  with  the  elbows  and  lay  the  line  in  as  on  the 
left  bank,  using  a  Dresser  coupling  at  the  point  where 
the  present  break  occurred. 

The  slope  to  the  summit  at  the  point  where  the 
inside  diameter  of  the  pipe  changes  from  Yl\  to  15i 
in.  is  1.7  ft.  per  1000.  The  slope  to  the  controlling 
summit  for  the  15.5-in.  pipe  is  2.9  ft.  per  1000.  The 
capacity  of  the  line  under  normal  working  conditions, 
as  shown  by  Venturi  meter  measurements,  is  3,200,000 
gal.  in  24  hours.  The  capacity  of  the  line  with  bypass 
amovnts  to  2,500,000  gal. 

The  repair  work  described  was  done  under  the  direc- 
tion of  the  writer. 


Alternate  Freezing  and  Thawing 
Affect  Concrete 

Tests  Show  Proportionate  Change  in  Strength  Due  to 
Reversals  of  Temperature  After  Dif- 
ferent Storage  Periods 

By  a.  B.  McDaniel 

Professor  of  Civil  Engineering,  Union  College,  Schenectady,  N.  T. 

TESTS  were  made  under  the  direction  of  the  writer 
at  the  University  of  Illinois  in  1913,  1914  and  1915 
investigating  the  effect  of  temperature  upon  concrete 
The  first  two  series  were  described  in  Bulletin  81  of 
the  Engineering  Experiment  Station  of  the  University. 
Results  from  alternate  freezing  and  thawing  are  briefly 
set  forth  in  this  article. 

All  the  test  specimens  were  6  x  12  in.  cylinders  and 
were  made  of  Universal  portland  cement,  clean  and  well 
graded  Attica  sand,  and  bank  gravel  from  Attica,  Ind., 
in  the  proportions  of  (a)  1 :  1 :  2  by  weight  or  1 :  1.2 :  2.2 
by  volume,  (b)  1:2:4  by  weight  or  1:  1.2:  4.4  by  vol- 
ume, (c)  1 :  4 :  8  by  weight  or  1 :  4.8 :  8.8  by  volume. 
The  materials  of  each  specimen  were  weighed  out  sepa- 
rately, dried  and  then  thoroughly  mixed  by  hand.  All 
specimens  were  molded  in  cast-iron  pipe  forms  and  ex- 
treme care  was  taken  to  secure  uniformity  of  materials 
and  density  of  mass.  The  initial  temperature  of  the 
concrete  in  the  molding  room  was  about  70°  F. 

The  specimens  were  stored  alternately  in  two  rooms 
having  respective  temperatures  of  about  70°  F.,  and  20° 
F.  The  temperature  of  the  storage  rooms  were  deter- 
mined by  daily  readings  of  maximum  and  minimum 
thermometers  placed  alongside  the  specimens  which 
were  covered  with  several  layers  of  moist  sacking,  which 
was  sprinkled  daily.  The  internal  temperatures  of  the 
concrete  were  obtained  bj-  thermometers  inserted  within 
special  specimens.  At  the  end  of  the  storage  period 
the  specimens  were  taken  to  the  laboratory,  where  they 
were  tested  in  a  standard  Olsen  machine  of  200,000  lb. 
capacity  for  their  ultimate  compressive  strength. 

The  observed  values  for  one  group  of  specimens,  sum- 
marized in  Table  I,  show  the  effect  upon  the  strength 
of  28-day  specimens  of  an  insertion  of  a  6-day  reversal 
period    after    an    initial    storage    period    of    different 

TABLE  I.     EFFECT  ON  STRENGTH  OF  28-DAY  SPECIMENS  OF 
6-DAY  REVERSAL  PERIOD 

(Compression  in  Lb.  per  Sq.In.  on  6xl2-in.  Cylinders) 

Storage 

Conditions  ■ Strength .     • Loss  of  Strength . 

1:1:2      1:2:4      1:4:8  1:1:2  1:2:4  1:4:8 

Lb,       Lb.        Lb.       Lb.        %         Lb.        %        Lb.       % 

28  days  at   normal 

temperature 3,420      2,150     690       

2  days  at  normal 
temperature;  3 
reversals;  20 days 
at  normal  temper- 
ature      3,370      1,950     620         50       7  2       200       9  3       70     10  I 

6  days  at  normal 
temperature;  3 re- 
versals; 16  days 
at  normal  temper- 
ature      3,190      1,850     630       230       3  3       300     13  9       60       8  7 

to  days  at  normal 
temperature;  3 re- 
versals; 16  days 
at  normal  tem- 
perature      3,210      1,980     635         210  3  02       170       7  9       55       8  0 

14  days  at  normal 
temperature;  3  re- 
versals; 8  days  at 
normal  tempera- 
ture        3,420      1,990     650  0  0        160       7  4       40       5  8 

NOTE. — Each  reversal  consisted  of  one  day  in  a  normal  temperature  of  about 
70°  F.,  followed  by  one  day  in  a  freezing  temperature  of  about  20°  F.  . 
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lengths,  at  a  normal  temperature.  The  relatively  high 
values  for  all  three  mixtures  at  the  2-day  initial  stor- 
age period  are  accounted  for  by  the  quick  setting  action 
of  the  cement  used  for  this  group.  With  the  exception 
of  this  condition,  the  results  show  a  gain  in  strength 
with  the  length  of  the  initial  storage  period. 

The  average  values  for  another  group  of  specimens, 
given  in  Table  II,  show  that  the  percentage  loss  of 
strength  due  to  alternations  of  temperature  above  and 
below  freezing  varies  with  the  richness  of  the  mixture, 
being  greatest  for  the  1:4:8  mixture  and  least  for  the 
1:1:2  mixture.  In  the  case  of  the  two  reversals,  the 
percentage  of  loss  for  the  two  shorter  initial  storage 

TABLE  II.     EFFECT  OF  2-DAY  RE\  ERSALS  AFTER  SHORT 
INITIAL  SET  AT  NORMAL  TEMPERATURE 

(Compression  in  Lb.  per  Sq.In.  on  6xl2-in.  Cylinders) 

Storage  Mix- 

Conditions  tures  •'^gf's 

44448888 
Reversal  Period  Days     Days    Days  Day.s     Days    Days    Days    Days 

Initial  Period  4  8  12         24  4  8  12         24 

at  Normal  Hours  Hours  Hours  Hours  Hours  Hours  Hours  Hours 

Normal     tempera- 
ture     1;1:2  1,240  1.260  1,280  1,360  1,800    1,820    1,840    1,880 

1:2:4  360  380  400  440  670       680       690       720 

1:4:8  105  110  115  125  190        195       200       220 
Initial    storage,     I 

reversal* 1:1:2  720  800  880  1,060 

1:2:4  180  230  290  430 

1:4:8  40  50  70  110 

Initial    storage,    2 

reversals 1:1:2     1,080    1,200    1,320    1,500 

1:2:4  200   260   340   480 

1:4:8  70    90   100   140 

*  Each  reversal  consisted  of  two  days  in  a  normal  temperature  of  about  70°  F. 
followed  by  two  days  in  a  freezing  temperature  of  about  20°  F. 

periods  is  about  the  same  for  the  1:2:4  and  the  1:4:8 
mixtures.  This  apparently  anomalous  condition  is  prob- 
ably due  to  the  low  rate  of  increase  in  strength  of  the 
1:4:8  concrete  during  the  first  week.  The  percentage 
loss  of  strength  in  the  case  of  the  1:1:2  mixture  is 
practically  the  same  for  one  and  two  reversals,  while 
for  the  leaner  mixtures,  1:2:4  and  1:4:8,  the  percent- 
age loss  of  strength  is  greater  for  the  two  reversals  than 
for  the  one  reversal. 

The  observed  values  are  summarized  and  expressed  in 
loss  of  strength  in  per  cents,  in  Table  III,  which  gives 
significant  information  concerning  the  effect  of  alter- 
nate freezing  and  thawing  upon  the  strength  of  con- 
crete. From  a  study  of  the  results  it  is  believed  that 
the  following  general  conclusions  are  justifiable. 

(1)  In  general,  for  any  of  the  three  mixtures,  and 
under  a  uniform  temperature  of  about  70°  F.  there  was 
an  increase  of  strength  with  age  within  the  limits  of 

TABLE  III.     STRENGTHS  AT  VARIOUS  AGES  AND  UNDER 

DIFFERENT  STORAGE  PERIODS  AND  NUMBER  OF 

REVERSALS 

(Compression  in  Lb.  per  Sq.In.  on  6xl2-in.  Cylinders) 

(One  Reversal  *) 
Initial  Storage  Periods  Loss  of  Strength  in  per  Cent.  •* 


1:1 
11 

10 
7 

3 

42 
37 
31 
22 

40 
33 
28 
20 

:2 

I 

8 
0 
0 

1:2:* 
114 
117 
113 
11   3 

50 

39 

27 

2 

70 
61 
50 
33 

1:<:8 
111 

8  7 

10  days 

7  4 

14  days 

6  7 

(One  Reversal  ***) 

61 

8  hours 

54 
39 

12 

(Two  Reversals  ***) 

63 

8  hours 

53 
50 

24  hours 

35 

the  tests.  For  this  normal  temperature,  the  rate  of 
increase  in  strength  decrea.ses  with  the  age  of  the  speci- 
men. The  rate  of  increase  varies  with  the  richness  of 
the  mixture.  For  the  specimens  tested,  under  normal 
hardening  conditions  of  from  60^  to  70  F.  the  com- 
pessive  strength  of  the  concrete  subjected  to  a  uniform 
temperature  at  the  ages  of  7,  14  and  21  days  may  be 
taken  as  approximately  60%,  80';c  and  95%  for  the 
1:1:2  mixture,  as  50%,  75%  and  90%  for  the  1:2:4 
mixture  and  as  40%,  65%  and  85%  for  the  1:  4:8  mix- 
ture, of  the  strength  at  28  days,  respectively. 

(2)  The  loss  in  strength  due  to  the  alternate  freez- 
ing and  thawing  conditions  (a)  decreases  with  the  in- 
crease in  the  length  of  the  initial  setting  period  at  a 
normal  temperature,  (b)  increases  with  the  number  of 
reversals,  and  (c)  decreases  with  the  richness  of  the 
mixture.  Where  specimens  received  an  initial  storage 
of  4  hr.,  8  hr.,  12  hr.  and  24  hr.  the  loss  of  strength  is 
much  greater  than  where  the  initial  storage  periods 
were  2  days,  6  days,  10  days  and  14  days.  Those  speci- 
mens having  had  two  reversals  show  greater  loss  of 
strength  than  those  having  had  only  one  reversal  for 
the  same  initial  storage  periods.  Under  similar  condi- 
tions the  richer  mixture  shows  a  smaller  loss  in  strength. 

(3)  When  concrete  of  a  1:1:2  mixture^is  stored  at  a 
normal  temperature  of  about  70°  F.  for  initial  storage 
periods  of  4,  8,  12  and  24  hr.,  the  percentage  loss  of 
strength  after  one  reversal  of  one  day  at  20°  F.  and 
one  day  at  70°  F.  may  be  taken  as  about  40  ^c,  35%, 
30%  and  20  ^c,  respectively,  and  the  same  after  a  sec- 
ond reversal.  For  a  1:2:4  mixture  these  percentage 
losses  may  be  taken  as  about  50%,  40%,  25%  and  10% 
after  one  reversal  and  70%,  60%,  50%  and  30 -^c  after 
two  reversals.  For  a  1:4:8  mixture  the  percentage 
losses  may  be  assumed  as  about  60<^c,  50 ''c,  40 "^c  and 
15%  after  one  reversal  and  70%,  55%,  50-^0  and  35% 
after  two  reversals.  The  percentage  values  are  based 
on  the  strength  of  the  concrete  for  the  same  ages  stored 
at  a  normal  temperature  of  about  70°  F. 


*  A  reversal  in  this  group  consists  of  one  day  in  the  normal  temperature  room  of 
about  70°  F.,  and  one  day  in  the  cold  room  of  about  20°  F. 

**  The  loss  of  strength  in  per  cent,  is  based  upon  the  strength  of  specimens 
stored  in  the  normal  temperature  room  only. 

***  A  reversal  in  these  groups  consists  of  two  days  in  the  normal  temperature 
room  of  about  70°  F.,  and  two  days  in  the  cold  room  of  about  20°F. 


Be  Engineering  Press  Agent  in  Your  Community 

IN  OUTLINING  a  publicity  program  for  the  Iowa  En- 
gineering Society,  benefit  to  the  average  engineer  was 
emphasized  by  C.  W.  Eby,  chairman  of  the  publicity 
committee.  These  were  suggested  as  proper  lines  of 
activity:  Publicity  by  individuals,  press  publicity  and 
increased  activity  by  local  societies.  For  individuals 
this  advice  is  given:  Optimists  will  be  popular.  Take 
your  hard-luck  stories  to  bed  with  you  and  t,'et  up  with- 
out them.  Shout  the  good  things  you  know  about  engi- 
neers, but  keep  mum  about  the  bad  things.  When  it  is 
for  the  good  of  the  profession  to  tell  the  faults  of  an- 
other engineer,  speak  out,  but  stick  to  the  facts  which 
you  know.  Every  boost  for  the  engineering  profession 
is  a  boost  for  yourself.  Advertise  the  profession  by 
your  personal  influence  in  your  community,  and  build 
up  your  influence  by  getting  into  public  affairs.  Most 
engineering  work  in  Iowa  is  of  local  interest  only,  and 
every  engineer  should  become  the  profession's  press 
agent  for  the  vicinity.  Circulars  of  information  for 
persons  desiring  engineering  services,  and  bulletins  for 
members  on  local  publicity  ethics  would  be  worth  while 
advertisement  for  the  society. 
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Subsidence  Tests  for  Valuation 
Made  Under  Difficulty 

Hand  Drilling  in  Close  Quarters  in    Filled    Ground 
Between  Tracks  at  Busy  Illinois  Central  Rail- 
road Terminal  in  Chicago 

TESTS  of  subsoil  conditions  by  means  of  drill  holes 
were  made  in  close  quarters  in  connection  with 
valuation  work  on  the  Chicago  terminals  of  the  Illi- 
nois Central  R.R.,  in  order  to  determine  the  subsidence 
of  soil  and  ballast  and  the  actual  depth  of  ballast.  Dif- 
ficulties were  encountered  from  the  varying  and  uncon- 
solidated materials,  as  well  as  from  the  location  of 
closely  spaced  tracks  carrying  heavy  traffic. 

The  valuation  department  of  the  railway  has  put 
down  871  holes,  with  an  average  depth  of  15  ft.  and  a 
maximum  of  55  ft.  All  these  holes  are  in  filled  ground, 
composed  of  sand,  cinders,  slag,  gravel  and  broken 
stone,  while  in  the  vicinity  of  Van  Buren  St.  there  was 
debris  from  the  Chicago  fire  of  1871. 

Many  of  the  holes  were  located  between  tracks,  and  in 
some  cases  the  clearance  between  passing  cars  was  only 
30  in.  The  difficulties  may  be  understood  from  the  fact 
that  the  express  suburban  tracks  are  spaced  only  14  ft. 
on  centers,  and  have  trains  each  way  at  20-min.  inter- 
vals, running  at  a  speed  of  50  miles  an  hour.  Under 
such  restrictions  it  was  impossible  to  place  a  derrick. 
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DRILLING  TEST   HOLES  WITH  HAND   AUGER 


CREW  IN  CLOSE  QUARTERS  BETWEEN  TRAINS 

Augers  were  used  in  soft  material  and  bar  drills  in  slag 
and  rock.  The  drill  men  stood  on  clamps  attached  to  the 
casing,  so  that  their  weight  helped  to  force  it  down. 
Where  a  derrick  could  not  be  used  the  casing  was  pulled 
with  screw  jacks.    All  work  was  done  by  hand. 

The  outfit  included  the  following  tools:  2-in.,  4-in. 
and  6-in.  earth  augers;  a  spiral  auger  for  loosening  and 
removing  stones;  2-in.,  3-in.  and  4-in.  sand  buckets;  a 
3-in.  rock  drill;  a  heavy  star  drill;  a  heavy  bar  drill 
about  2i  in.  in  diameter;  2-in.  and  4-in.  casing  in  4-ft. 
lengths;  1-in.  drill  rods  in  6-ft.  lengths;  two  18-in.  pipe 
wrenches ;  two  24-in.  chain  wrenches,  and  a  double  block 
and  line  with  100  ft.  of  f-in.  rope.  The  earth  augers 
were  of  various  types — chisel-bit  augers  for  clay  and 
hardpan,  pod  augers  for  boring  and  removing  core  and 
ribbon  augers  for  general  boring.  The  various  tools 
were  threaded  to  fit  1-in.  pipe,  and  were  used  with  short 
sections  of  pipe. 

In  sand  and  clay  the  earth  augers  were  used.  In 
sandy  layers  which  would  not  hold  in  the  auger  it  was 
necessary  to  use  the  sand  bucket,  or  sometimes  sufficient 
clay  was  placed  in  the  hole  to  make  the  sand  stick  to- 
gether so  that  the  auger  would  lift  it  out.  In  drilling 
through  slag  and  loose  rock,  the  bar  drill  was  used  to 
drive  the  material  out  of  the  way  so  that  the  casing 
would  follow  down. 

For  each  hole  samples  were  kept  of  the  formations  en- 
countered, and  a  log  was  made  showing  the  formations 
and  the  water  level.  All  holes  were  deep  enough  to 
penetrate  below  the  natural  surface  of  the  ground. 
They  were  drilled  in  lines  at  right  angles  to  the  tracks, 
the  number  of  holes  being  sufficient  to  determine  the 
contour  of  the  natural  surface.  The  cost  averaged  21c. 
per  foot  of  hole  drilled. 
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The  crew  employed  consisted  of  an  experienced  driller 
and  two  laborers,  supplied  with  a  combination  camp 
and  tool  car.  One  end  of  the  car  was  fitted  up  for 
sleeping  quarters  and  the  preparation  of  meals.  The 
other  end  was  equipped  with  a  vise,  work  bench  and 
threading  tools  for  making  repairs  to  the  drills  and 
drilling  rig.  On  this  terminal  work  blacksmithing  was 
done  at  convenient  shops,  but  for  work  out  on  the  road 
it  has  been  suggested  that  it  would  be  advisable  to  pro- 
vide a  small  forge  and  anvil  in  the  car.  The  work  was 
done  under  the  direction  of  the  valuation  department  of 
the  Illinois  Central  Railroad. 


Adopt  Belting  and  Rolling  Methods 
for  Concrete  Roads 

District    Engineers  of   Illinois  Highway    Department 

Find  Differences  in  Practice  Due  to 

Local  Conditions 

By  H.  E.  Bilger 

Road  Engineer,   Department  of  Public  Work.s  and    Buildings, 
Springfield,   111. 

MINOR  differences  of  opinion  concerning  the  par- 
ticular kind  of  roller  and  belt,  as  well  as  varia- 
tions in  the  methods  of  using  them  to  finish  concrete 
roadways,  were  brought  to  light  at  a  recent  conference 
of  the  engineers  in  charge  of  the  seven  highway  dis- 
tricts of  Illinois,  called  for  the  purpose  of  evolving 
specifications  that  would  result  in  the  desired  class  of 
work.  Upon  investigation,  however,  it  has  been  found 
that  these  differences  are  due  principally  to  variations 
in  humidity,  temperature,  character  of  aggregates 
(whether  gravel  or  crushed  stone),  experience  of  the 
workmen  and  other  factors  mainly  of  local  or  particular 
nature. 

The  practice  of  finishing  concrete  roads  by  rolling 
and  belting  had  become  quite  general  in  Illinois  in  the 
latter  part  of  the  construction  season  of  1917.  The 
finished  surfaces  have  proved  so  satisfactory  and  the 
method  so  economical  that  it  was  decided  to  require  the 
roller  and  belt  finish  on  all  concrete  road  work  next  sea- 
son. From  notes  taken  at  the  above  mentioned  confer- 
ence I  have  written  the  specifications  below,  which  rep- 
resent the  concensus  of  the  seven  district  engineers. 

Specifications  Will  Be  Used  This  Year 

They  will  be  incorporated  into  the  revised  edition  of 
the  department's  specifications  for  concrete  roads  and 
will  therefore  be  used  in  the  construction  season  of  1918. 
The  new  specifications  follow: 

"After  the  surface  of  the  concrete  pavement  has  been 
struck  off  to  the  proper  cross-section,  it  shall  be  finished 
by  rolling  and  belting.  The  roller  and  belt  shall  meet 
with  the  approval  of  the  engineer. 

"The  belt  shall  be  of  canvas-rubber  composition,  from 
one  to  four-ply,  and  shall  have  a  width  of  from  6  to  10 
in.,  and  a  length  at  least  2  ft.  longer  than  the  width  of 
the  pavement.  Preferably  two  belts  of  different  weights 
should  be  used,  the  lighter  one  being  used  for  the  last 
belting. 

"The  roller  shall  be  of  smooth  steel  from  8  to  12  in. 
in  diameter  and  shall  have  a  total  length  of  at  least  4  ft., 
but  preferably  6  ft.     The  weight  shall  not  exceed  I  lb. 


per  inch  of  length  for  a  roller  8  in.  in  diameter,  nor  1 
lb.  for  a  roller  12  in.  in  diameter.  For  roads  not  more 
than  15  ft.  in  width,  the  roller  may  be  operated  by  a 
handle  so  designed  and  used  as  neither  to  increase  nor 
decrease  the  pressure  coming  upon  the  concrete  from 
the  roller.  For  roads  of  greater  width,  the  roller  should 
be  operated  preferably  by  ropes. 

"Immediately  after  the  surface  of  the  concrete  pave- 
ment has  been  struck  off  with  a  template,  it  shall  be 
belted  over  once  with  a  combined  crosswise  and  longi- 
tudinal motion,  using  long,  vigorous  strokes  of  the  belt. 
At  this  belting  the  longitudinal  motion  shall  be  slight, 
but  it  may  be  increased  in  succeeding  beltings.  Care 
shall  be  taken  not  to  work  the  crown  out  of  the  pave- 
ment nor  to  permit  the  edges  of  the  belt  to  dig  into  the 
surface  of  the  concrete. 

"After  an  interval  of  10  to  20  min.,  or  as  much  longer 
as  the  engineer  directs,  the  roller  shall  be  operated 
slowly  transversely  from  one  edge  of  the  pavement  to 
the  other,  and  then  back  over  the  same  area.  A  one- 
half  lap  shall  then  be  made  and  the  rolling  continued  as 
before  until  the  entire  surface  has  been  rolled.  In  mov- 
ing the  roller  to  make  the  lap,  great  care  shall  be  taken 
not  to  mar  the  concrete. 

"Immediately  after  the  rolMng,  the  surface  shall  be 
belted  a  second  time,  and  about  15  min.  later,  or  as  the 
engineer  directs,  it  shall  be  rolled  as  before. 

"Just  before  the  concrete  obtains  its  initial  set,  the 
surface  shall  be  given  a  finish  by  a  firal  belting  in  order 
to  produce  a  uniform  surface  of  gritty  texture.  This 
belting  shall  be  of  short,  rapid,  transverse  strokes  hav- 
ing a  sweeping  longitudinal  motion. 

Long  and  Short  Handled  Floats 

"The  use  of  a  short  handled  wooden  float  as  a  sub- 
stitute for  the  belt  will  be  permitted  only  by  the  written 
authorization  of  the  engineer.  If  ,<!uch  permission  is 
granted,  the  finishing  shall  be  carried  on  from  a  suit- 
able bridge,  no  part  of  which  shall  come  in  contact  with 
the  concrete.  The  use  oi  a  long  handled  wooden  float 
is  specifically  prohibited. 

"The  edges  of  the  pavement  shall  be  finished  carefullv 
with  an  edger  of  about  1  in.  radius." 

[There  are  differences  of  opinion  as  to  the  applica- 
tion of  the  roller  and  belt  as  Mr.  Bilger  states.  In 
specifications  suggested  by  the  Portland  Cement  Asso- 
ciation the  rolling  is  to  be  completed  before  the  belting 
is  begun,  the  idea  being  to  remove  all  excess  water  by 
the  roller  and  use  the  belt  only  as  a  finisher.  Four  or 
more  rollings  are  advised,  operating  the  roller  at  such 
an  angle  witn  the  center  line  of  the  pavement  that  it 
advances  along  the  pavement  about  2  ft.  for  each  time 
across.  The  time  interval  between  rollings  is  to  be 
from  15  to  40  minutes. 

After  the  rolling  has  been  completed  two  applications 
of  the  belt  are  called  for.  For  the  first,  vigorous  strokes 
at  least  12  in.  long  are  to  be  used,  the  longitudinal  move- 
ment along  the  pavement  being  verj'  slight.  The  sec- 
ond application  is  to  be  given  immediately  after  the 
water  glaze  or  sheen  disappears.  The  stroke  is  to  be 
not  more  than  4  in.,  and  the  longitudinal  movement, 
almost  a  sweep  forward,  is  to  be  much  greater  than  for 
the  first  belting. — Editor.] 


462 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  10 


Port  Terminals  for  War  Transportation  Being  Built 

Contain  Large  Standardized  Timber  Warehouse  Units  and  Open  Storage  Spaces— Filled 
from  Cars  or  Trucks  and  Emptied  by  Tractor-Trailers  to  Ships 


WAREHOUSE  facilities  for  the  storage  of  war 
materials  to  be  sent  overseas  are  being  enor- 
mously increased  under  the  direction  of  the  cantonment 
division  of  the  quartermaster  general's  office  of  the 
War  Department.  Construction  is  already  well  under 
way  on  one  of  the  port  terminals  and  on  several  of  the 
interior  depots  and  a  large  designing  force  is  engaged 
in  the  preparation  of  plans  on  many  others.  Prac- 
tically all  of  the  projects  are  distinguished  by  their 
extraordinary  size,  unprecedented  in  the  freight  han- 
dling structures  of  this  country,  and  by  the  type  of 
construction  which  permits  early  completion. 

The  whole  system  of  getting  war  material  across  to 
France  is  designed  on  a  plan  recommended  by  the 
storage  committee  of  the  Council  of  National  Defense, 
of  which  Francis  Lee  Suart  is  chairman,  and  accepted 
by  the  Secretary  of  War.  This  plan  provided  first  a 
series  of  interior  depots  of  large  capacity  and  situated 
at  points  of  easy  railroad  access  to  large  manufacturing 
centers,  and  second,  a  series  of  port  terminals  located 
on  tidewater,  either  directly  reached  by  oceangoing 
vessels  or  within  lighterage  distance  to  such  vessels. 
To  the  interior  depots  will  be  brought,  generally  by 
rail,  but  where  possible  by  motor  truck,  the  products 
of  the  factories  in  the  district  controlled  by  the  depot, 
forming  there  a  reservoir  from  which  can  be  fed  the 
terminal  warehouses.  The  interposition  of  this  interior 
depot  in  the  route  from  factory  to  port  terminal  was 
needed  to  relieve  the  rail  and  terminal  congestion  which, 
together  with  the  lack  of  ships,  has  caused  so  much 
trouble  in  recent  months. 

In  order  to  permit  the  producing  factories  to  get 
rid  of  their  goods  as  soon  as  possible  and  so  prevent 
congestion  at  those  centers,  it  was  necessary  to  build 
the  interior  depots  first.  Consequently  contracts  were 
early  made  at  the  important  interior  factory  centers, 

without  regard  to  any  stand-    

ardization  of  desigr.  These 
structures  then  are  of  differ- 
ent types,  depending  upon  the 
governing  conditions  of  avail- 
ability. Thus  at  St.  Louis  a 
very  large  reinforced-concrete 
building  is  being  erected,  a 
permanent  structure  which 
will  probably  be  used  for 
quartermaster's  stores  after 
the  war.  At  Chicago  a  con- 
tract has  been  made  with  the 
Central  Manufacturing  Dis- 
trict for  a  building  which  will 
be  used  by  the  army  as  long 
as  needed  and  will  then  return 
to  the  control  of  the  district, 
which  operates  a  number  of 
such  buildings  for  private  use. 
In  Pittsburgh  a  contract  has 
been  made  with  the  Austin  Co., 


of  Cleveland,  and  they  are  building  warehouses  of  the 
rapid  construction  steel  frame  type  in  which  they  are 
specializing.  For  most  of  the  interior  warehouses  that 
remain  it  is  expected  that  a  standardized  wood-frame 
structure  will  be  adopted.  This  standard  has  been  de- 
veloped for  the  port-terminal  warehouses,  as  described 
later  on  in  this  article,  and  is  well  adapted  to  the  in- 
terior warehouse,  particularly  where  use  only  for  the 
duration  of  the  war  is  required.  A  group  of  such 
buildings  is  now  being  put  up  at  Philadelphia,  at  a 
location  convenient  of  access  by  motor-truck  from  the 
supplying  factories  in  that  district  and  to  the  port 
terminal  on  the  near-by  Delaware  River. 

Tt  is  not  thought  desirable  at  the  present  time  to 
specify  by  location  the  various  port  terminals  under 
construction.  It  is  permitted,  however,  to  give  in  some 
detail  the  structural  and  freight  handling  features  of 
two  of  these  terminals  as  an  indication  of  how  these 
two  problems  were  met.  One  of  these  terminals  is 
being  built;  the  other  is  just  being  started  and  the 
detail  plans  are  subject  to  change. 

One  of  these  terminals  is  shown.  This  occupies  a 
level  tract  extending  about  3800  ft.  along  a  ship  channel 
which  will  have  an  eventual  depth  of  20  ft.  and  reach- 
ing back  about  1600  ft.  to  a  wide  road,  on  the  other 
side  of  which  are  tracks  connecting  with  a  main-line 
railroad  half  a  mile  away.  While  the  channel  is  deep 
enough  for  fair-sized  ocean  vessels  the  terminal  is  with- 
in the  lighterage  limits  of  a  large  port  and  it  is  ex- 
pected that  most  of  the  freight  will  be  handled  to 
barges  lying  at  docks  along  the  channel.  On  this 
160-acre  tract  there  will  be  located  two  open  sheds, 
each  1100  x  160  ft.,  nine  warehouses,  each  of  the  same 
area,  an  open  storage  space  approximately  500  x  1200 
ft.,  quarters  for  the  stevedore  troops  and  a  large  enter- 
ing ladder  of  tracks  for  car  sorting. 


fixe  of  Dock 


ShTp^   CHANNEL     '     "" ""        '^ 


l.AHGR   TERMINAL   FOR   OVERSEAS   WAR   FREIGHT   HAS    TIMBER   WAREHOUSES 
AND  OPEN  SHEDS  AT  RIGHT  ANGLES  TO  SHIP  CHANNEL 


March  7,  1918 


ENGINEERING     N  E  W  S  -  R  E  C"  O  R  I) 


463 


5-Pfy  RoofJng-.      Hre  WaH- 


iM  w.y\ 


TopcrF/iiiTy'   .  SieelSqsh; 


eV/cS'tJ/oss 


■e"w.i.ripe 

B"high 


3-PlyPikhandFeff Roofing  .    ,^ff^,^^''^: 


'MefaZ-coy^recf 
Door  6:  Jambs 


Line  of  Canopy 


7&;47/  Lengih  of  Warehouse  equa/s  fo 
MuH-iple  of/4O'*J'-0' 


TIMBER   WAREHOUSES   BEING   BUILT   IN    STANDARDIZED    UNITS 


Freight  cars  will  enter  the  terminal  at  either  end  of 
the  ladder,  in  which  the  cars  will  be  sorted  and  taken 
either  to  the  open  storage  space  at  one  end  of  the  yard 
or  to  the  tracks  which  run  into  each  group  of  two 
warehouses  or  open  sheds.  Freight  brought  in  by  motor 
truck  enters  a  roadway  at 
either  end  of  the  yard  and 
reaches  the  warehouse  by  the 
road  which  parallels  each 
warehouse  on  the  side  oppo- 
site the  railway  tracks.  Rail- 
way cars  are  emptied  by  hand 
onto  small  motor  tractor 
trains,  which  can  run  directly 
from  a  box-car  floor  onto  the 
warehouse  platform  and  into 
the  building,  or  in  case  of 
heavy  material  by  means  of 
locomotive  cranes  operating 
on  the  third  track  between 
the  warehouses.  In  the  open 
storage  locomotive  cranes  will 
be  used  exclusively.  Tracks 
also  loop  around  one  end  of 
the  yard  and  parallel  the  dock, 
so  that  in  some  cases  direct 
transfer  from  car  to  barge 
can  be  made  by  locomotive 
cranes  running  on  the  adjoin- 
ing track. 

The  upper  end  of  the  dock 
is  at  a  high  level  with  paral- 
leling tracks  for  the  direct 
transfer  just  noted.  The 
lower  end  is  lower,  with 
ramps  running  down  from  the 
platform  level  to  permit  the 
driving  of  the  motor  tractor- 
trailer  train  from  the  ware- 
house floor  to  the  barge. 
It  is  expected  that  practically 


all  of  the  freight  transfer  work  will 
be  done  by  these  motor  trains,  run- 
ning over  the  wide  platforms  along- 
side each  warehouse. 

The  warehouses  in  this  terminal 
are  with  a  few  detail  changes  the 
standard  warehouse  type  adopted  by 
the  cantonment  division.  They  are 
of  wood-frame  construction  of  the 
simplest  form.  Each  warehouse  is  161  ft.  wide  and  in 
multiples  of  140  ft.  in  length,  a  brick  firewall  separating 
the  140-ft.  units.  In  this  particular  layout  the  soil  con- 
ditions were  such  as  to  require  pile  footings  not  only 
under  the  concrete  footing  walls  which  extend  along  the 
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TENTATIVE   LAYOUT  OF  ANOTHER  TERMINAL  SHOWS 
SIZE  OF  PROJECT 

whole  length  and  ends  of  the  buildings  but  also  under 
the  intermediate  posts  and  still  further  under  the  floor 
joists  to  split  up  the  20-ft.  spans  into  three.  In  the 
typical  design,  also  shown  herewith,  the  posts  are  car- 
ried on  concrete  piers  and  the  floor  rests  on  a  fill  and 
requires  no  intermediate  support. 

The  outside  walls  of  the  warehouse  are  of  6-in.  hollow 
tile  tied  in  to  12  x  12-in.  tile  pilasters  spaced  every 
20  ft.  in  the  design,  though  in  construction  a  timber 
post  will  probably  be  substituted,  as  is  shown  in  the 
detail  cross-section.  Intermediate  posts  are  8  x  8-in. 
timbers,  carrying  on  cast-iron  caps  10  x  12-in.  string- 
pieces  which  support  the  roof  girders.  In  one  design 
the  roof  is  of  6  x  12-in.  timbers  spaced  10  ft.  on  centers, 
but  later  designs  call  for  4  x  12-in.  sticks,  6  ft.  8  in.  on 
centers.  All  roof  beams  are  braced  to  the  posts  as 
shown.  The  roof,  slightly  pitched  from  the  ridge,  is  of 
3-in.,  or  in  the  later  design  2-in.,  plank  with  a  pitch  and 
felt  or  slag  roofing. 

The  floor,  where  carried  above  the  ground,  is  of  4-in. 
plank  extending  through  the  warehouse  onto  the  plat 
forms.  Where  the  fill  is  high  enough  a  5-in.  concrete 
floor  will  be  laid.  Natural  lighting  is  had  by  frequent 
windows  in  steel  sash  above  the  platform  canopies  and 
by  skylights,  either  eight  or  twelve  to  each  140-ft.  unit. 
One  sliding  door  is  in  each  half  of  each  end  and  side 
doors  are  spaced  in  alternate  20-ft.  longitudinal  bays. 
Fire  doors  are  also  placed  in  each  half  of  each  fire- 
wall. These  firewalls  are  of  brick  and  extend  from  a 
continuous  concrete  footing  wall  to  about  3  ft.  above 
the  roof.  As  an  additional  protection  against  fire 
spreading  the  wooden  canopies  are  stopped  short  of 
each  firewall.  A  complete  sprinkler  system  covers  all 
the  warehouses  and  fire  mains  and  fire-fighting  ap- 
paratus are  provided. 

The  open  sheds  are  of  the  same  general  type  as  the 
warehouses  as  to  roof  and  posts. 

The  construction  of  the  terminal  illustrated  is  com- 
plicated   by    the   barracks    facilities    that    have    to    be 


provided.  This  not  only  adds  considerable  construction, 
but  requires  extensive  sewer,  water  and  lighting  equip- 
ment, which  the  warehouses  could  do  without. 

A  variation  in  the  type  of  warehouse  is  to  be  tried 
in  one  of  the  terminals  about  to  be  started.  This  will 
consist  in  the  use  of  concrete  walls  placed  with  the 
cement  gun,  as  shown  in  detail  in  one  of  the  drawings. 
In  the  main  this  warehouse  will  be  the  same  as  the 
others  shown  and  described  here,  but  the  walls  will  be 
of  2-in.  mortar,  driven  with  the  cement  gun  on  the 
wire-mesh  backed  on  8  x  8-in.  posts  spaced  the  regula- 
tion 20  feet. 

Another  of  the  port  terminals  about  to  be  started  but 
in  which  the  complete  design  has  not  yet  been  approved 
is  shown  in  one  of  the  drawings.  Complete  details  of 
this  layout  cannot  now  be  published,  but  the  tentative 
plan  shown  is  given  to  indicate  to  the  engineering  pub- 
lic what  an  enormous  project  is  involved.  Here  there 
is  a  tidewater  river  with  18  ft.  of  water  up  to  the 
bulkhead  line.  The  center  of  the  waterfront  has  a 
pier  extending  out  about  1500  ft.  and  carrying  nearly 
400,000  sq.ft.  of  shed  storage.  This  pier  is  approached 
directly  from  the  near-by  main-line  railroad,  which 
passes  through  the  sorting  ladder  to  reach  the  pier. 
On  either  side  of  the  pier  are  to  be  standard  warehouses 
paralleling  the  dock  wall  at  which  lighters  will  tie,  and 
running  at  right  angles  into  the  marginal  warehouses 
are  rows  of  other  standard  warehouses  laid  out  in  a 
similar  manner  to  those  shown  for  the  terminal  already 
under  construction.  Back  of  this  group  of  warehouses 
and  extending  diagonally  from  the  main-line  ladder 
is  a  third  group  of  standard  warehouses  and  open 
storage  space.  The  largest  of  these  warehouses  has 
358,400  sq.ft.  of  storage  space  under  one  roof  and  on 
one  floor;  that  is,  it  has  16  of  the  160 x  140-ft.  units 
and  is  2240  ft.  long.  As  a  beginning  it  is  intended  to 
build  the  diagonally  placed  warehouses  and  the  group 
shown  above  the  pier  on  the  plan,  leaving  the  groups 
shown  dotted  for  future  development  as  needed.  The 
whole  project  present  and  contemplated  contains  about 
177  acres  of  storage  space.  114  acres  of  which  will  be 
under  sheds. 

The  design  and  construction  of  all  the  warehouse  and 
terminal  work  described  here  is  in  charge  of  the  can- 
tonment division  of  the  quartermaster  general's  office, 
of  which  Brig.-Gen.  I.  W.  Littell,  U.  S.  A.  was  the  head. 
He  has  just  been  succeeded  by  Lt.  Col.  R.  C.  Marshall. 
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Engineering  Council  Urges  More 
Pay  for  Railroad  Men 

Says  Despite  Higher  Cost  of   Living  Civil  Engineers 

Have  Had  Few  Increases  Since  1914 

and  Are  Underpaid 

A  COMMUNICATION  relative  to  the  compensation 
of  railroad  civil  engineers  was  submitted  last 
week  to  the  Railroad  Wage  Commission  by  the  Engi- 
neering Council.  The  council  pointed  out  that  railroad 
civil  engineers  have  received  little  recognition  of  the 
increased  cost  of  living  during  the  past  three  years,  and 
showed  by  a  table  how  unfavorably  their  average  pay 
compares  with  that  of  other  groups  of  railroad  employ- 
ees. The  council  urges  that  the  condition  be  rectified, 
and  offers  its  services  in  the  securing  of  more  data. 
Following  is  the  major  part  of  the  communication: 
It  has  been  stated  to  the  Engineering  Council  that  ex- 
cept in  a  comparatively  small  number  of  individual 
cases  no  increase  in  compensation  of  technical  employ- 
ees of  railroads  have  been  m.ade  since  1914,  while  within 
the  same  period  large  increases  have  been  granted  to 
skilled  and  unskilled  labor.  Owing  to  the  depreciation 
of  the  dollar,  these  technical  employees  have  therefore 
in  reality  suffered  a  great  diminution  in  income.  Ap- 
plications for  increases,  even  on  the  basis  ot  the  in- 
creased cost  of  living,  have  been  refused  them,  on  the 
ground  that  they  can  be  replaced  and  must  stand  war 
privation,  although  no  such  theory  has  been  applied  to 
the  trainmen,  who  equally  as  individuals  can  be  replaced. 
As  a  class,  neither  trainmen  nor  technical  employees 
can  be  replaced  at  present.  The  discrepancy  in  compen- 
sation is  indicated  by  such  few  statistics  as  we  have  in 
hand.    Some  of  these  are  given  below. 

Of  31  classes  of  railroad  employees  concerning  whom 
information  is  given  in  a  letter  dated  Feb.  13  from  the 
Bureau  of  Railway  Economics,  quoting  the  Interstate 
Commerce  Commission  report  for  the  year  ended  June 
30,  1915,  12  classes  on  the  average  received  more  and  18 
classes  less  than  the  assistant  engineers  and  drafts- 
men; the  highest  paid  class  (road  passenger  enginemen 

TABLE  1.     AVERAGE  COMPENSATION  OF  THIRTY-ONE  CLASSES 
OF  R.\ILROAD  EMPLOYEES  FOR  YEAR  ENDED 
JUNE  30,    1915 


Class 
.Vssistant  eiigiiieei's  and  draftsmen 


Average 
Number 


7,144 

M.  W.  and  S.  foremen 6, 1 7 1 

Section  foremen 37,356 

Gang  and  other  foremen,  M.  E.  Dept 14,205 

Machinists 32,972 

Boilermakers 10,739 

Blacksmiths 6,978 

Carpenters 43,361 

Painters  and  upholsterers 8,761 

Electricians .  5, 559 

Airbrakemen 4,781 

Train  dispatchers  and  directors 4,686 

Telegraphers,  telephone  and  block  operators 18,361 

Telegraphers  and  telephoners  operating  interlockers  7,425 

Telegrapher  clerks 9,065 

Agent  telegraphers 1 8, 597 

Station  agents 1 4, 1 68 

Yard  engine  men  and  motormen 1 2, 1 92 

Yard  firemen  and  helpers 12,425 

Yard  conductors 11,716 

Yard  brakemen 30,523 

Road  freight  enginemen  and  motormen 23,830 

Road  fn  i'ht  firemen  and  helpers 24,834 

Road  frcitjht  conductors 19,756 

Road  freight  brakemen  and  flagmen 49,483 

Road  passenger  enginemen  and  motormen 11,817 

Road  passenger  firemen  and  helpers 11,411 

Road  passenger  conductors 9,936 

Road  passenger  baggagemen 5,499 

Road  passenger  brakemen  and  flagmen 13,560 

Other  road  trainmen 3,742 


Average 

I'ay   per   Mi> 

$92  88 

92  08 
63  89 
97  09 
85  81 
89  53 
77.00 
6?  83 
63  01 
78  34 

67  54 
131   35 

66  46 
68.44 
66  22 

68  27 
76  61 

127  73 
76  09 

112  84 
95  33 

152  58 

93  72 
131   33 

85  65 
175  76 
106  29 
151    54 

86  47 
84  89 
70  00 


and  motormen)  received  nearly  100'-^  more.  Road 
freight  enginemen  and  motormen,  and  road  passenger 
conductors  were  paid  about  66%  more;  foremen,  boil- 
ermakers,  brakemen,  firemen  and  helpers  received  ap- 
proximately the  same  pay  as  the  assi.stant  engineers  and 
draftsmen  (some  a  few  dollars  more  and  others  a 
few  dollars  less).  It  is  highly  probable  that  if  figures 
for  1917  were  available,  it  would  be  found  the  pay  of 
the  assistant  engineers  and  draftsmen  was  much  less  in 
proportion  than  in  1915.  The  data  re^'erred  to  for 
1915  are  given  in  Table  I. 

Table  II  gives  a  comparison  between  salaries  paid  a 
few  engineers  and  draftsmen  in  the  employment  of  one 
of  the  most  important  railroad  systems  of  the  countrj- 

TABLE  II.     RELATIVE  .SAI-AKIES  BEFORE  AND  AFTER.  OF  A 
FEW  ENGINEERS  WHO  LKFT  RAILROAD  SERVICE 


Description  of 

Railroad  Position 

Assistant  engineer  erecting  power 

substat  ions 

Chief  draftsman 

Draftsman  and  assistant  engineer 

in  charge  of  constru-'tion 

\ssistant  engineer      


Description  of 
Industrial  Position 


Assistant  engineer 


Draftsman 

.Assistant  engineer . 


Railroad 
Salary 

In  charge  of  ereotin«  nick- 
Si  60         cl  reduction  plants. 
135     Chief  engineer,  explosives 

company .    

.\ssistant  superintendent, 

105         po  ver  plant 

160     Consulting    engineer    of 

wire  company 

Designing    engineer    for 

chemical  company .    . 
Engineer,  I".  S.  Engineers 
Ensign,  U.  >S.  N.,  in  charge 
of  projectile  inspection. 


160 


100 
135 


Industrial 
Salary 

$400 

325 

275 

350 

200 
121 

175 


having  its  terminus  in  New  York  City  and  their  com- 
pensations in  positions  to  which  they  went  from  the 
railroad  office. 

The  table  of  averages,  the  general  statement  and  the 
few  specific  examples  given  above  must,  of  course,  be 
considered  in  connection  with  many  other  data.  Local 
conditions  affect  rates  of  pay.  Railroad  managements 
differ  in  their  policies  on  this  matter;  some  have  fully 
or  at  least  in  a  measure  during  the  past  year  and  a 
half,  met  the  conditions  which  have  arisen.  Rates  of 
pay  for  steady  employment  with  a  railroad  company 
cannot  be  directly  compared  with  rates  for  industrial 
engagements,  often  of  limited  duration  and  involving 
extra  expenses.  All  the  necessary  information  is  doubt- 
less subject  to  your  call.  The  Engineering  Council  may 
be  able  to  assist  in  collecting,  supplementing  and  analyz- 
ing the  data  especially  relating  to  civil  engineer  em- 
ployees. It  offers  its  services.  Its  desire  is  that  the 
compensation  of  technical  employees  of  the  railroads 
may  receive  full  consideration  and  a  fair  determination. 

In  conclusion,  we  would  bring  to  your  attention  the 
fact,  which  must  be  known  to  you.  thai  upon  the  intelli- 
gence, skill  and  efficiency  of  the  technical  engineers  the 
maintenance,  operation  and  progress  of  the  country's 
railroad  systems  largely  depends.  These  men  deserve 
just  compensation.  In  order  to  inspire  them  to  the 
services  which  will  yield  the  highest  benefits  to  the 
community  as  well  as  to  the  railroads,  they  should  re- 
ceive liberal  pay.  An  increase  in  their  compensation  is 
urgently  called  for  by  circumstances  at  this  time. 


Total  and  average. 


491,053 


$91    55 


Sewers  Cleaned  After  Trees  Had  Been  Cut 

After  sacrificing  handsome  shade  trees  in  a  vain  at- 
tempt to  prevent  sewer  clogging  by  roots,  the  City  of 
Goshen,  Ind.,  had  the  roots  and  other  debris  removed 
by  the  Turbine  Sewer  Machine  Co..  Milwaukee.  After 
the  trees  had  been  cut  down  an  unsuccessful  attempt 
was  made  to  kill  the  roots  by  boring  holes  in  the  stumps, 
pouring  in  acid  and  plugging  the  holes. 
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Double-Deck  Railway  Bridge  Over  Kansas  River 
With  Thin  Floor  Construction 

Part  of  High  Line,  New  West  Entrance  Route  to  Kansas  City  Union  Station— Four-Track  Capacity  Provided 
by  New  Bridge  Built  Around  Old— Ballast  Floor  on  Timber  Decking— Pin-Connected  Floorbeams 


Formerl,\'    As 


By  F.  W. 

distant    Office    Kngineer.    Kansas 


Epps 

City    Terminal    Ry. 


Kansas  City,  Mo. 


ADAPTATION  to  special  conditions  of  service  and 
of  erection  governed  the  design  of  the  double-deck 
bridge  by  which  the  Kansas  City  High  Line,  described 
in  last  week's  issue,  crosses  the  Kansas  River.  The 
bridge  replaces  a  single-track  structure  still  in  excellent 
condition  but  inadequate  in  track  capacity  for  the  new 
approach  service.  As  traffic  had  to  be  maintained  with- 
out interruption,  it  was  necessary  to  erect  the  new 
structure  around  the  old  one.  Quite  unusual  truss  pro- 
portions resulted.  The  clearances  further  necessitated 
extremely  shallow  floor  construction.  The  Santa  Fe 
type  of  ballast  floor  on  timber  decking  is  used,  but  the 
framing  involves  floorbeams  connected  to  the  po.sts  by 
pins,  carrying  longitudinal  girders  and  secondary  cross- 
beams. The  bridge  is  also  noteworthy  because  three 
grades  of  steel  are  used  in  its  main  members:  Ordi- 
nary steel,  high-carbon  steel,  and  nickel  steel. 
5  The  new  structure,  with  two  tracks  on  each  deck,  will 
carry  on  its  upper  level  passenger  trains  from  the  West 
running  into  the  new  Union  Station  over  the  High 
Line  viaduct,  and  on  its  lower  level  through  and  local 
freight  trains  from  existing  surface  tracks.  It  is  on 
the  site  of  the  Belt  Line  bridge  built  in  1907  by  the 


Atchison,  Topeka  &  Santa  Fe  Ry.,  and  uses  the  old  sub- 
structure with  minor  changes. 

The  first  bridge  over  the  Kansas  River  at  this  point, 
built  in  1883,  consisted  of  four  wood  and  iron  Pratt 
trusses  of  180-ft.  span.  This  bridge  was  washed  out 
during  the  big  flood  of  1903,  and  traffic  was  handled 
over  another  bridge  for  several  years.  Its  successor, 
the  Santa  Fe  bridge,  had  two  800-ft.  spans  and  at  the 
west  end  a  short  trestle  approach ;  its  substructure  was 
designed  originally  for  a  single-track  bridge,  but  was 
changed  to  provide  for  future  double-tracking.  The 
piers  were  sunk  about  40  ft.  through  sand  and  gravel 
to  cemented  boulders  by  the  penumatic  process.  The 
two  spans  were  subdivided  Pratt  trusses,  mainly  pin- 
connected  but  with  a  few  riveted  panel  points.  The 
panel  length  was  25  ft.,  the  truss  depth  46  ft.  at  midspan 
and  the  truss  spacing  18  ft.  center  to  center.  A  shallow 
floor  system  was  used,  in  order  to  have  the  clearance 
line  of  the  bridge  as  high  as  possible  without  raising 
the  existing  track  grade.  The  floor  was  of  ballast  on 
an  untreated  wooden  deck  carried  on  18-in.  I-beams 
spaced  20  in.  center  to  center,  resting  on  the  bottom 
flanges  of  48-in.  running  girders  hung  below  the  bottom 
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chord  and  riveted  to  the  lower  ends  of  the  posts. 
The  type  of  truss  to  be  used  for  the  long  spans  was 
determined  by  three  conditions.  The  length  of  span 
was  established  at  300  ft.  by  the  existing  piers.  The 
depth  of  truss  was  established  at  65  ft.  by  two  23-ft. 
clearance  diagrams,  two  floor  systems  and  the  sway 
bracing.  The  shallow  lower  floor  necessary  to  keep 
above  the  clearance  line  set  by  the  Kaw  Valley  Drain- 
age Board  required  short  panel  lengths,  so  25  ft.  was 
chosen,  the  same  as  the  panel  length  of  the  old  bridge. 
As  the  depth  was  greater  than  one-eighth  of  the  span 
nothing  could  be  gained  by  increasing  the  depth  at  the 
center  of  the  truss  and  hence  the  top  chord  was  made 
straight.  With  these  dimen- 
sions established  the  truss  fell 
very  naturally  into  the  type 
shown. 

The  short  span  to  replace 
the  old  trestle  approach  was 
made  as  nearly  like  the  lower 
half  of  the  300-ft.  spans  as 
possible,  in  order  to  give  a 
uniform  appearance  to  the  en- 
tire bridge.  Its  length  was 
established  at  132  ft.  by  the 
location  of  the  harbor  line, 
and  a  panel  length  of  22  ft. 
was  adopted. 

Complete  estimates  of  the 
300-ft.  span  were  made  on 
three  combinations  of  metals: 


cations  governing  the  rolling  of  the  steel  were  as  tabu- 
lated herewith. 

The  loadings,  stresses  and  sections  are  typically  rep- 
resented b.'  the  condensed  stress  sheets  reproduced. 
The  live-load  was  Cooper's  E60  on  both  tracks  for  floor 
system,  subhangers  and  subdiagonaLs,  and  Cofjper's  E55 
at  the  specified  unit  stresses,  or  Cooper's  E80  at  unit 
stresses  increased  25%  for  the  trusses.  This  last  con- 
dition made  all  parts  of  the  truss  of  equal  strength 
should  heavier  train  loadings  be  used.  Wheel  loadings 
were  considered  on  only  one  track,  and  uniform  loads 
on  the  three  others,  as  indicated  by  diagram  on  the 
stress  sheet.     This  was  done  to  allow  for  the  fact  that 


THIS  1100-TON  BRIDGE,  ONLY  TEN  YEARS       OLrD     (SHOWN     ABOVE)      REMOVE.n     TO 
MAKE    WAY    FOR    FOUR-TRACK    HTOH    I.TNE    BRTDOl      (I.OWER    IM("TrRE> 


(1)  Top  chord  high-carbon  steel,  eyebars  nickel  steel, 
and  all  other  members  of  structural  steel;  (2)  top  chord 
and  eyebars  nickel  steel  and  all  other  members  struc- 
tural steel,  and  (3)  all  members  structural  steel.  The 
results  showed  that  while  the  second  gave  the  lightest 
span,  the  first  type  was  cheapest,  and  it  was  therefore 
chosen. 

The  top  chord  and  end  posts  of  the  300-ft.  span  are 
of  high-carbon  steel.  The  bottom  chord  and  main  di- 
agonals are  eyebars  of  nickel  steel.  All  pins  except  those 
for  floorbeams  are  nickel  steel.  The  parts  which  sup- 
port the  hanger  at  U2  are  forged  steel.     The  specifi- 


the  upper  deck  does  not  carry 
the  heavy  freight  engines  and 
the  traffic  on  the  lower  deck  is 
very  slow,  due  to  track  cross- 
ings at  both  ends  of  the 
bridge. 

The  H-section  is  used  for 
the  end  posts  and  top  chord 
of  the  300-ft.  span,  having 
been  decided  on  after  a  care- 
ful investigation  of  several 
types.  The  two  most  import- 
ant considerations  are :  First, 
the  symmetry  of  section  about 
both  axes,  which  reduces  shop 
and  drafting  work  and  pro- 
duces a  more  uniform  dis- 
tribution of  stress  over  the 
entire  section;  second,  the 
very  satisfactory  results  of 
tests  of  high-carbon  steel  H-chords  made  for  the  Ameri- 
can Bridge  Co.  by  the  Bureau  of  Standards  in  1914. 

The  top  chord  and  end  post  members  all  have  milled 
butt  splices  with  one  another,  but  are  pin-connected  to 
the  other  truss  members.  A  quite  unusunl  connection 
detail  is  used  at  the  top  of  the  hip-vertical  hanger,  w-here 
forgings  are  used  instead  of  gusset  plates,  on  account 
of  the  lack  of  space  above  the  14-in.  pin.  A  detail 
drawing  shows  these  forgings. 

Nickel-steel  eyebars  are  used  in  order  to  reduce  the 
pin  packing  as  well  as  to  reduce  the  width  of  the  bridge 
center  to  center  of  trusses. 
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In  the  design  of  the  lower  floor  system  the  determin- 
ing feature  is  the  elevation  of  low  steel  established 
by  the  Kaw  Valley  Drainage  Board,  which  is  only  4  ft. 
lOi  in.  below  the  final  top  of  rail.  This  space  is  too 
small  to  allow  using  the  ordinary  stringer  and  floor 
beam  construction:  therefore,  cross-beams  and  running 
girders  were  used  as  shown.  While  this  gives  a  much 
smaller  moment  on  the  floorbeam  than  the  other  system, 
it  is  still  large  enough  to  require  a  heavy  box  beam, 
which  was  limited  in  depth  to  2  ft.  IOh  in.  In  order  to 
facilitate  the  connection  to  the  post,  a  pin  has  been  used, 
engaging  a  casting  riveted  into  the  lower  end  of  the 
post.     This  casting  carries  lugs   which   are  connected 


to  the  top  flanges  of  the  floorbeams  to  transfer  the 
stress  from  the  bottom  laterals  to  the  bottom  chord. 
The  holes  in  these  castings  are  slotted  in  the  direction 
of  the  floorbeam  to  allow  the  floorbeams  to  move  on 
their  pins. 

In  the  upper  floor  system  two  types  were  considered: 
The  first  with  floorbeams,  four  track  stringers  and  three 
jack  stringers  (one  for  the  center  and  two  for  the 
sides  of  the  deck)  and  the  second  with  floorbeams,  run- 
ning girders  and  cross-beams.  Complete  estimates 
showed  that  the  second  type  was  much  cheaper  than  the 
first,  owing  to  omission  of  the  jack  stringers.  Eco- 
nomical depths  of  girders  are  used.  The  running  gird- 
ers are  riveted  to  the  single- 
web  floorbeams,  which  are 
riveted  directly  to  the  posts. 

Where  the  end  posts  pass 
the  upper  floor  system  hori- 
zontal trusses  are  formed  be- 
tween the  flanges  of  the  floor- 
beam  and  the  cross  girder  and 
are  connected  directly  to  the 
posts.  These  act  as  a  portal 
to  carry  the  wind  load  from 
the  laterals  and  the  train 
thrust  from  the  deck  into  the 
posts  and  down  to  the  masoniy. 
Secondary  stresses  were 
^vorked  out  for  the  300-ft.  span 
and  it  was  found  that  the 
greatest  increase  in  any  stress 
amounted  to  63.9%  at  the  mid- 
point of  the  end  post.  The 
stress  increases  exceeded  30% 
at  only  few  points.  Material 
was  added  where  necessary  to 
prevent  excessive  increase  of 
unit  stress.  The  camber  for 
all  trusses  was  figured  for 
dead-load  plus  half  of  an  E80 
live-load,  and  after  the  fabri- 
cated length  of  each  piece  had 
been  figured  by  adding  or  sub- 
tracting the  amount  of  stretch 
mder  the  load  the  trusses  were 
checked  trigonometrically,  us- 
ing the  fabricated  lengths  and 
the  camber. 

The    following    table    gives 
the  weights  of  some  parts: 

Tons 

Total  steel 5,321 

Nickel  steel 540 

High  carbon  steel '1,109 

One  30a-ft.  truss 2,272 

End  post 64 

Box  floor  beam 16 

Base  casting 12 

One  132-ft.  truss  758 


MATemAL  run  O/APH/fAGM: 
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CONNRCTION  DETAILS  OP  RND  POST  AND  HIP  VERTICAL 


On  account  of  their  light 
weight,  wooden  decks  are  used 
for  carrying  both  the  upper 
and  lower  tracks  and  their 
ballast.  These  decks  are  made 
up  of  creosoted  timbers  8  in. 
thick  which  are  bolted  to  the 
steelwork.  All  cuts  and  holes 
in  these  pieces  are  made  in  the 
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SKETCH  OF  PLOORBEAM  SUPPORT  AT  SHoK 

mill  before  creosoting  so  that  the  surfaces  need  not  be 
broken  during  erection.  The  membrane  type  of  water- 
proofing is  used  on  the  decks,  consisting  of  three-ply  felt 


and  asphalt  protected  by  a  floor  of  1-in.  creosoted  shiplap. 
The  upper  floor  system  is  protected  from  the  engine 
blast  by  a  3-in.  concrete  slab  which  is  hung  from  the 
girders  by  rods. 

The  preliminary  work  of  erection  on  the  bridge  began 
in  May,  1916,  when  the  old  300-ft.  spans  were  moved 
9  ft.  downstream  to  the  center  line  of  the  new  struc- 
ture and  raised  6  ft.  5  in.  This  work  was  done  by  com- 
pany forces  under  the  direction  of  G.  E.  Tebbetts,  bridge 
engineer.  Notches  were  cut  in  the  piers  under  the  shoes 
of  the  span  to  receive  jacks;  after  several  lifts  of  8  in. 
each,  5-in.  rollers  made  from  shafting  wer^  inserted  in 
the  blocking  and  the  entire  bridge  was  jacked  over  the 
required  distance.  The  raising  was  then  continued  to 
the  final  position.  Sixteen  50-ton  jacks  were  used  and 
traffic  was  interrupted  for  only  short  intervals  and 
never  diverted  I-beams  and  steel  plates  were  used  for 
the  final  blocking. 

When  the  final  erection  was  started,  Aug  15.  1917,  the 
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FLOOR    FRAMING    OF    LOWER    DECK    VTITH    SH.\LLOW    PI.\--Ct).\.\'ECTED    FLOORBEAMS 
Upper  deck   ha.';  sinele-web   floorbeams   riveted    to   the   postt;,    and   running    girders    framed    into    the    floorbeanis 
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erals.  The  traveler  then  moved  on  to  the  next  span  and 
the  derrick  cars  moved  the  running  girders  to  their  final 
positions  and  put  in  the  cross-beams.  After  complet- 
ing the  trusses  the  traveler  was   dismantled. 

The  viaduct  crane,  after  completing  the  west  ap- 
proach, moved  on  to  the  132-ft.  span,  erecting  the  upper 
floor.  On  reaching  the  300-ft.  spans  it  took  down  the 
old  spans  and  finished  the  upper  floor.  In  the  final  oper- 
ation traffic  was  discontinued  for  24  hours  and  the  old 
floor  removed,  leaving  the  new  lower  floor  ready  for 
use. 

The  Kansas  River  bridge  was  designed  and  detailed 
and  the  construction  supervised  by  the  Bridge  Depart- 
ment of  the  Kansas  City  Terminal  Railway  Co.,  J.  V. 
Hanna,  Chief  Engineer,  G.  E.  Tebbetts,  Bridge  Engi- 
neer. The  general  contractor  for  the  bridge  and  ap- 
proaches was  the  Arkansas  Bridge  Co.,  of  Kansas  City, 
Mo.  The  steel  was  fabricated  by  the  American  Bridge 
Co.  The  Kelly  Atkinson  Construction  Co.,  of  Chicago, 
erected  the  bridge. 


KRECTION  HANDLED  BY  TRAVELER  WORKING  BETW^EKN 

OLD  AND   NEW  TRUSSES   AND   MATERIAL   TRACER 

OUTSIDE      OF      STRUCTURE 

first  operation  was  to  raise  the  old  bridge  another  27 
in.  in  order  to  give  clearance  for  erecting  the  new- 
lower  floor  without  disturbing  traffic.  Construction 
tracks  were  run  out  on  falsework  on  each  side  of  the 
bridge  and  a  derrick  car  was  operated  on  each  track. 
These  derrick  cars  placed  the  box  floorbeams  in  position 

CHEMICAL  AND  STRENGTH  SPKCIFICATIONS  FOK  wSTEEL 

■ Cinulc    of    Steel ■ 

Struc-  IUkIi 

tutal  (':i:h()ii        Nickel  Hixet  (■af^tinK^• 

Ultimate  strength  /  55,000        66,000        95,000  45,000  65,000 

(Mi-i   andniax.)....   I  65,000        76,000       110,000  55,000 

Klastie  limit  inin  33,000        38,000        55,000  55' ,  of  ult.    50',,  of  wit. 

1,500,000   1,400,000   1,500,000       1,500,000 

Elongation  in  8  in '■ -— — 

IJlt.    Str.   Ult.    Str.  -IJlt.    Str.     Ult,  Str. 

Reduction  of  area(min.).        40''  25'',            iy]\              SOc;                30',; 

Phosphorus.  ba«ie /       0  04',  0  04',  0  04',  0  04',  0  05', 

(Max)  arid   I      0  06' ^  0  06',  0  06',  0  04',  0  08', 

Sulphur  (max.) 0.05';^.  0.05',;  0  05',  .0  045'.  "05', 

Nickel  (min.) :-.:'"  -y  ,  '  3  25', 

on  the  falsework  and  then  set  the  running  girders  7 
in.  outside  of  their  final  position.  Rails  were  clamped 
to  the  top  flanges  of  the  girders  and  the  traveler  was 
built  on  this  track,  outside  of  the  old  truss  and  inside  of 
the  new. 

The  bottom  chords,  posts  and  diagonals  were  erected, 
followed  by  the  end  posts,  the  top  chords  and  top  lat- 


Js-S*^- -  ■  2e>'C.-tx>C.  Runnincj  Girders  -■'■Ay-b"< 

K — 32'-0"C-h3C.  Trusses- >| 

C-DECK     CONSTRUCTION     GIVES     300-FT      SPA.N 
UNUSUAL   PROPORTIONS 


Lumber  Shipped  Exceeds  That  Cut 

For  the  year  ending  Nov.  30,  1917,  the  Natio.ial  Lum- 
ber Manufacturers'  Association  reports  that  there  was 
331,900,000  ft.  or  2.1%  more  lumber  shipped  than  cut. 
Of  this  amount  the  hardwood  was  26,800,000  ft.,  but 
the   .same   2.1<^/(     rate    holds. 
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Will  Try  Cost-Plus-Fee  Contract 
with  Divided  Risk 

THE  proposed  contract  for  the  Twenty-third  Street 
Trafficway  viaduct  to  be  built  by  Kansas  City,  Mo., 
from  funds  furnished  equally  by  the  city,  the  street- 
car company  and  the  railway  companies  and  stockyards, 
is  a  departure  from  the  recognized  form  of  contract  for 
municipalities. 

The  city  recently  asked  for  bids  for  the  construc- 
tion of  this  viaduct  on  a  unit-price  basis.  The  only  bid 
submitted  contained  prices  which  were  approximately 
50%  above  those  estimated  by  the  consulting  engineer, 
and  the  proposal  contained  in  it  a  clause  which  would 
compel  the  city  to  pay  to  the  contractor  any  increase  in 
the  scale  of  wages  prevailing  at  the  time  the  proposal 
was  received,  which  made  the  price  to  be  paid  the  con- 
tractor dependent  upon  the  rate  paid  all  classes  of  labor 
after  the  contract  was  let.  The  bid  was  not  accepted, 
and  the  city  is  now  advertising  for  bids  on  two  bases: 
unit-price,  and  cost-plus-fee. 

Under  the  latter  plan  the  contractor  must  name  an 
estimated  cost,  which  would  be  revised  when  the  actual 
quantities  were  known  on  the  completion  of  the  work, 
using  the  unit  prices  mentioned  in  his  preliminary  esti- 
mate. The  fee  must  not  exceed  10%  of  the  estimated 
cost.  Any  saving  the  contractor  can  make  -under  the 
estimated  cost  of  the  work  will  be  divided,  his  share 
being  one-half.  In  case  the  cost  of  the  work  overruns 
the  estimated  cost  he  will  pay  one-half  of  such  excess 
cost,  but  in  no  case  shall  he  receive  as  a  fee  less  than 
one-third  of  his  original  fee. 

This  form  of  contract  is,  of  course,  not  unusual  be- 
tween corporations  and  cointractors  where  the  corpora- 
tions reserve  the  right  to  select  the  list  of  contractors 
to  bid  upon  the  work,  but  it  is  unusual  in  the  case  of 
municipal  work,  and  the  outcome  will  be  looked  for  with 
keen  interest  by  engineers  who  are  now  trying  to  get 
work  done  by  contractors  and  finding  it  difficult  to  do 
so  on  account  of  the  rapid  fluctuations  in  prices  of  labor 
and  material. 


Annual  Rainfall  of  400  Inches  in  Hawaii 

The  rainfall  on  the  Hawaiian  Islands,  according  to  a 
recent  bulletin  of  the  U.  S.  Geological  Survey,  varies 
from  a  few  inches  to  nearly  400  in.  a  year,  and  as  much 
of  the  fertile  area  is  made  to  produce  through  irriga- 
tion, the  study  of  the  water  supply  of  the  islands  is  a 
matter  of  great  importance.  It  is  stated  that  the  criti- 
cal period  is  approaching  in  Hawaiian  agriculture,  and 
that  the  time  has  come  in  the  utilization  of  water  when 
it  becomes  necessary  to  have  all  the  information  possible 
regarding  its  available  sources.  Since  November,  1909, 
a  study  of  the  streams  of  Hawaii  has  been  carried  on 
at  gaging  stations  maintained  by  the  U.  S.  Geological 
Survey,  in  cooperation  with  the  Territory  of  Hawaii, 
and  Water-Supply  Paper  430,  "Surface  Water  Supply  of 
Hawaii,"  just  issued  by  the  Geological  Survey,  gives 
the  results  of  this  study  during  the  period  from  July  1, 
1913,  to  June  30,  1915.  It  contains  a  list  of  the  gaging 
stations'  maintained  on  the  islands,  estimates  of  the 
daily  and  monthly  discharge  of  the  streams,  and  the  re- 
sults of  studies  of  rainfall  at  many  points. 


Society  Service 

A  Section  Dealing  with 
the  Results  of  Teamwork  by  Technical  Men 


Lectures  for  Pioneer  Engineer  Regiments 

Fourteen  lectures  on  engineering  subjects  are  being 
given  to  pioneer  engineer  regiments  at  Camp  Sherman, 
Chillicothe,  Ohio,  under  the  auspices  of  the  Cleveland 
Engineering  Society.  The  series  contains  such  subjects 
as  railroads,  sewers  and  drains,  water  supply,  sanita- 
tion, compoi  /*:ion  and  strength  of  iron  and  steel,  topog- 
raphy, concrete,  road  making,  br-dging,  telescopes  and 
range  finders,  docks,  heating  and  ventilating,  timber,  its 
strength  and  application.  The  addresses  given  to  the 
regiment  at  Camp  Sherman  were  in  the  nature  of  an 
experiment,  but  have  proved  so  successful  that  arrange- 
ments are  being  perfected  to  give  the  series  to  pioneer 
troops  at  Camp  Dix,  Camp  Meade  and  Camp  Lee.  Maj. 
Gen.  W.  M.  Black,  chief  of  engineers,  states  that  the 
lectures  serve  to  give  the  troops  mental  Avork  of  the  best 
kind.     Willard  Beahan  heads  the  lec':ure  r-ommittee. 


Club  Suspends  Bulletin  During  War 

During  the  period  of  the  war  the  Engineers'  Club 
of  Dayton  has  suspended  publication  of  its  bulletin  for 
two  reasons :  First  as  a  conservation  measure,  and  sec- 
ond, because  many  of  the  addresses  made  will  be  on  war 
subjects  which  do  not  permit  of  publication.  Speak- 
ers feel  freer  to  talk  to  engineers  when  there  is  no 
medium  to  print  what  should  not  be  published. 

As  technical  bulletins  it  is  =.  fair  question  whether  so- 
ciety publications  should  not  be  materially  curtailed. 
The  Western  Society  of  Engineers  is  finding  much  use 
for  a  medium  of  chronicling  current  events.  No  society 
should  allow  itself  to  be  crucified  on  the  printing  press. 
Too  many  already  have,  but  it  must  be  remembered  that 
the  publications  are  bodily  evidence  of  society  existence. 


Lunch  Meetings  Useful  at  Nashville 

By  substituting  social  meetings  and  a  more  interest- 
ing kind  of  technical  discussion  for  long  and  dry 
scientific  papers,  the  Nashville  Engineering  Association 
succeeds  in  getting  the  interest  of  its  members  and  of 
local  engineers  better  than  under  old  conservative  meth- 
ods. The  association  meets  weekly  in  a  social  get-to- 
gether meeting — three  luncheon  meetings  and  one  din- 
ner meeting  each  month.  After  the  lunch  or  dinner  a 
paper  on  some  interesting  engineering  subject,  or  upon 
a  public  question  in  which  engineers  are  concerned,  is 
presented,  or  a  committee  report  may  be  presented. 

Such  a  committee  report  was  the  start  of  the  big 
publicity  campaign  and  educational  efi'ort  made  by  the 
association  (under  its  old  name,  Nashville  Section  of  the 
Engineering  Association  of  the  South)  to  develop  the 
advantages  of  Muscle  Shoals  as  a  site  for  the  Gov- 
ernment nitrate  plant.  A  great  amount  of  publicity 
was  secured  by  the  work  of  the  society's  committee  and 
the  elaborate  report  which  the  committee  put  out. 
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Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 

Let  Us  Face  the  Facts 

Sir — I  have  read  with  much  interest  your  editorial 
on  p.  241.  Engineering  News-Record  of  Feb.  7,  and 
also  the  article  on  p.  275  of  the  same  issue. 

I  cannot  commend  too  highly  the  fundamental  burden 
of  your  editorial,  which  has  its  keynote  in  the  words, 
"Let  us  face  the  facts."  If  we  do  that  fairly,  honestly, 
with  open  mind  and  clarified  vision,  we  shall  have  a 
share  in  bringing  about  the  inevitable  readjustment 
that  is  now  imminent.  Whsfher  that  readjustment 
will  be  brought  about  smoothly  and  peaceably,  or 
whether  it  will  be  accomplished  only  after  a  series  of 
social  upheavals,  will  depend  upon  a  complete  reunucia- 
tion  or  a  retention  of  that  philosophy  which  phrases 
right  in  terms  of  might.  The  present  relations  between 
capital  and  labor  are  the  direct  outcome  of  a  practical 
belief  in  might  as  representing  right,  but  we  have  never 
recognized  it  so  clearly  formulated  as  it  is  today.  You 
say  with  reference  to  labor  conditions,  "There  is  not 
an  absolute  unity  of  interest;  there  cannot  be  a  per- 
manent peace."  I  agree  with  that  fully  when  inter- 
preted in  connection  with  your  following  phrase  which 
limits  its  application  to  "conditions  that  obtain  today." 

Ultimately,  however,  I  believe  it  can  be  shown  that 
there  is  absolute  unity  of  interest  and  that  there  can 
be  a  permanent  peace.  Probably  it  can  be  brought 
about,  as  you  point  out,  only  by  a  succession  of 
compromises  until  all  concerned  are,  through  hard 
experiences,  led  to  the  conclusion  that  after  all  the 
fundamental  purpose  for  which  one  man  exists  in  the 
world  does  not  differ  in  any  material  way  from  the 
fundamental  purpose  underlying  the  existence  of  an- 
other. Since  the  laborer  of  today  may  be  the  capitalist 
of  tomorrow,  and  the  capitalist  of  today  may  be  forced 
to  work  with  his  hands  next  week,  it  seems  clear  that 
in  his  essential  character  man  does  not  change  with 
his  social  or  economic  status.  To  me,  therefore,  the 
solution  of  the  problem  may  be  awaited  with  extreme 
hope,  and  I  believe  needs  for  its  solution  only  a  wider 
understanding  of  the  elemental  relations  of  mankind. 

Hesitancy  to  face  the  facts  at  this  time  is  the  mark 
of  the  slacker.  The  facts  must  in  their  full  force  prob- 
ably before  the  world  war  is  terminated,  and  you  are 
doing  a  good  work  in  preparing  us  for  a  consideration 
of  these  economic  problems  that  are  fully  as  important 
in  our  national  life  as  are  our  relations  with  foreign 
powers.  E.  J.  McCaustland, 

Dean,  School  of  Engineering,  University  of  Missouri. 

Columbia,  Mo. 


Sir — I  read  with  a  good  deal  of  interest  the  editorial 
on  p.  241  of  your  issue  of  Feb.  6,  entitled  "What  Is 
Labor  Unrest?" 

It  has  seemed  for  a  long  time,  both  to  me  and  to 
a  number  of  engineers  of  my  acquaintance,  that  it  is 
long  past  the  time  when  engineers  should  have  begun 


to  take  an  active  part  in  the  solution  of  the  problem 
of  industrial  relationship. 

I  have  given  considerable  thought  to  the  subject  for 
years;  having  become  interested  in  it  through  having 
been  mixed  up  in  labor  troubles  myself  when  working 
as  a  building  tradesman  on  the  Pacific  Coast,  before 
I  took  up  studies  leading  to  engineering  work.  I  have 
been  at  different  times  radically  aligned  on  both  "sides" 
of  the  question — according  to  what  seemed  to  be  the 
"rights"  of  the  particular  case  before  my  attention  at 
the  time.  But  I  have  come  to  believe  with  you  that 
the  root  of  the  trouble  lies  too  deep  for  it  to  be  cured 
by  the  application  of  any  such  poultice  as  "higher 
wages"  or  "shorter  hours"  or  "better  vvorking  condi- 
tions." Indeed,  its  cure  cannot  be  reduced  to  any  formu- 
la or  voiced  by  any  slogan  whatever. 

The  subject  is  so  many-sided  that  even  the  most 
openminded  of  its  students  are  apt  to  forget  to  look 
all  around  it.  They  are  very  prone  to  see  one  thing 
which  is  wrong,  shut  their  eyes  to  all  else,  and  become 
one-sided  faddists.  With  profound  disgust  I  have  read 
headings  in  the  newspapers  such  as  "Professor  so-and-so 
says  Low  Wages  are  the  Root  of  All  Industrial  Ills." 
And  it  is  with  an  equal  sense  of  relief  that  I  read  in  a 
periodical  so  well  known  as  Engineering  News-Record 
an  opinion  to  the  effect  that  the  real  trouble  lies  beneath 
these  superficial  pimples.  I  had  begun  to  wonder  if 
there  was  any  real  broadmindedness  left  in  the  world. 

I  have  believed  for  a  long  time — and  have  put  the  belief 
into  practice  wherever  I  have  been  able  to  do  so — that 
the  solution  of  these  human  problems  is  as  much  a  part 
of  the  duties  of  an  engineer  as  are  solutions  of  more 
material  technical  problems.  I  do  not  think  that  this 
problem  will  yield  to  the  same  exact  mathematical 
reasoning  for  which  the  engineer  stands  in  the  public 
eye,  but  I  do  believe  that  it  is  a  part  of  his  duty  to 
attempt  a  solution  of  these  troubles,  so  far  as  he  is 
able,  because  he  is  usually  the  man  who  stands  between 
the  big  employer  and  his  employees — the  parties  who 
are  arrayed  against  each  other  in  troubles  of  this  kind. 
The  engineer  more  than  anyone  else  comes  into  intimate 
contact  with  both  parties  to  the  controversy.  He  has 
the  chance  to  become  closely  acquainted  with  the  view- 
points of  those  on  opposite  sides  of  the  trouble,  if 
he  will.  He,  as  a  rule  comes  into  contact  with  a 
wide  enough  range  of  men  to  gain  a  deep  knowledge 
of  human  nature.  And,  finally,  the  whole  mental  train- 
ing of  an  engineer  tends  to  openminded  investigation 
and  judgment. 

It  has  been  very  often  his  shortcoming — due  largely, 
perhaps,  to  defects  in  his  training — that  he  has  con- 
fined the  exercise  of  his  powers  to  the  more  material 
matters  relating  to  his  work.  There  are,  however,  many 
shining  exceptions  to  this  rule.  And  if  the  profession 
as  a  whole  is  to  come  into  its  own,  there  must  be  many 
more  exceptions. 

Consequently,  I  believe  it  cannot  be  too  strongly 
urged  upon  engineers  that  their  duty  and  their  oppor- 
tunity lie  in  the  direction  of  applying  themselves  to 
the  solution  of  this  great  question  of  today  as  well  as 
of  purely  mechanical  problems.  And  I  am  more  than 
glad  to  see  EngineeHng  News-Record  take  up  the  cudgel 
with  the  object  of  interesting  engineers  in  industrial 
difficulties. 
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We  all  need  to  have  it  pounded  into  us  what  a  few 
of  us  are  but  beginning  to  realize:  That  the  whole 
structure  of  organized  society  is  resting  on  very  thin 
ice;  that  the  ice  is  becoming  thinner  daily,  melted  by 
the  fire  of  distrust.  Unless  we  awake  and  take  active 
steps  to  quench  this  distrust,  some  day,  not  far  distant, 
we  shall  face  chaos. 

I  would  not  be  human  if  I  did  not  want  to  offer 
a  few  suggestions  as  to  what  I  believe  ou^^lt ,  to  be 
done  to  help  matters.  But  there  are  many  abler  brains 
than  mine  on  the  job,  so  I  will  refrain.  But  I  v/ill  say, 
that  if  you  believe  it  would  be  a  good  thing  to  form 
an  organization  of  engineers  for  the  purpose  of  awaken- 
ing the  profession  at  large  to  the  need  of  action  in  this 
matter,  for  disseminating  information  about  it,  studying 
it,  or  for  anything  else  relating  to  it  that  needs  to  be 
done,  I  will  gladly  give  my  spare  time  to  that  end. 

Meanwhile,  I  want  to  congratulate  you  on  your  ad- 
vanced stand  toward  the  problem,  and  am  awaiting  with 
Interest  your  further  editorials  on  it. 

Leo  G.  Hall, 

Assistant  Engineer,  with  Westinghouse  Church  Kerr 
&Co. 

TTew  York  City. 


Sir — Congratulations!  Your  editorial  of  Feb.  7 
anent  the  labor  situation  is  the  best  yet. 

Don't  let  the  subject  drop.  Follow  it  up  with  another 
and  yet  another  along  the  line  started.  Drive  the  nail  a 
little  further  home  every  time.  Clinch  it  before  it 
works  loose  and  drops  out. 

Tell  us  how  the  successive  compromises  and  read- 
justments between  contending  factors  approach  a  con- 
dition of  social  equilibrium.  Tell  us  why  the  condition 
of  equilibrium  is  the  best  that  can  obtain,  because  a 
maximum  of  collective  satisfaction  is  reached  and  the 
incentive  to  depart  therefrom  reduces  to  zero. 

Tell  us  that  the  criterion  for  this  condition  of  equi- 
librium is  that  each  individual  is  to  be  compensate,  ac- 
cording to  his  efficiency  in  promoting  that  equilibrium. 
Tell  us  how  this  efficiency  can  be  measured. 

Tell  us  about  the  mutuality  of  interests  existing 
among  all  individuals ;  that  no  one  man  produces  all  the 
varieties  of  wealth  that  he  seeks  to  use  or  consume ;  that 
hence  he  must  exchange  portions  of  his  output  for 
portions  of  different  outputs  of  other  ind  ^uals;  that 
the  larger  the  outputs  of  these  other  in  viduals  the 
more  he  can  receive  in  exchange  for  a  unit  jf  his  own; 
that  the  larger  his  own  output,  the  more  the  other  in- 
dividuals can  receive  in  return;  that  this  mutuality  of 
interests  in  its  final  development  leads  to  a  maximum 
output;  that  therefore  the  individual  can  attain  hit 
maximum  satisfaction  only  when  all  other  individuals 
secure  theirs. 

Tell  us  that  the  use  and  consumption  of  wealth  is  es- 
sential to  human  satisfaction ;  that  before  wealth  can  be 
used  or  consumed  it  must  be  produced. 

Tell  us  how  the  output  is  due  to  four  main  factors — 
the  land  factor,  the  labor  factor,  the  capital  factor  and 
the  administration  factor.  Tell  us  how  the  four  factors 
may  be  combined  in  one  person  or  in  one  group  of  per- 
sons, or' how  they  may  be  distributed  among  many 
persons  or  groups;  and  that  without  these  factors  act- 
ing jointly,  production  cannot  take  place;  that  v/ithout 


production  we  cannot  satisfy  our  wants;  that  without 
the  fundamental  satisfactions  we  cannot  live,  society 
cannot  exist  and  dissolution  takes  the  place  of  evolution. 
Therefore  recognition  of  our  mutuality  of  interests  is 
imperative.  A  maximum  production  is  imperative.  A 
distribution  of  the  output  in  proportion  to  efficiency  is 
imperative.    Equilibrium  is  imperative. 

We  may  help  or  retard  the  equilibration  process,  but 
in  the  end  equilibrium  will  obtain.  The  culmination  of 
all  our  readjustments  and  compromises  eventually  leads 
to  equilibrium.  It  cannot  be  avoided.  It  must  be  ac- 
cented as  one  of  the  inexorable  laws  of  nature. 

R.  C.  Barnett, 

Kansas  City,  Mo.  Consulting  Civil  Engineer. 


Compensation  for  Railway  Engineers 

Sir — I  have  read  with  much  interest  the  many  arti- 
cles that  have  appeared  in  your  columns  relative  to  the 
status  of  the  engineer.  Perhaps  the  following  facts 
may  be  of  suflficient  interest  for  you  to  publish.  In  a 
certain  division  engineer's  office  of  one  of  the  leading 
railroads  of  the  country,  while  data  were  being  com- 
piled for  the  use  of  the  Railroad  Wage  Commission  now 
in  session  at  Washington,  a  discussion  arose  as  to  the 
relative  value  of  the  services  of  a  transitman  and  a 
foreman  carpenter  or  a  foreman  painter  as  employed  in 
the  maintenance-of-way  department  of  this  railroad. 

The  duties  of  the  foreman  carpenter  or  of  the  fore- 
man painter  are  of  course  genei-ally  known,  but  for  the 
benefit  of  readers  who  may  not  be  familiar  with  the 
duties  performed  by  a  transitman,  I  will  mention  some 
of  the  work  that  a  transitman  in  the  above  department 
has  performed  during  the  past  three  or  four  years:  de- 
signed many  concrete  abutments  and  piers  up  to  600 
cu.yd.,  small  dam  to  impound  water  for  pumping  head, 
fireproof  buildings  with  reinforced-concrete  roofs,  spe- 
cial pumping  intake  with  settling  chambers,  screen- 
gate  control;  had  charge  of  harbor  soundings,  inspection 
of  500-ft.  pier  by  diver,  drtlging  of  harbor  entailing  an 
expenditure  of  about  $300  per  day,  ail  kinds  of  plane 
surveying,  both  city  and  country  work,  obtaining  data 
for  and  designing  curbs  and  pavements  and  brick  and 
concrete  platforms  r  made  architectui'al  plans  for  re- 
modeling and  new  construction,  design  of  hot  water  and 
steam  heating  plants,  alignment  and  grades  for  tracks, 
estimates;  obtained  information  and  reported  upon  the 
stability   of   bridges   under   surveillance,    etc. 

Readers  of  Engineerinci  Neirs-Record,  know  the  class 
of  buildings  in  use  by  the  railroads  and  how  much  skill, 
artistic  ability  and  ;ther  qualifi.cations  are  demanded, 
say,  of  the  foreman  painter,  yet  this  certain  engi- 
neer who  had  charge  of  compiling  the  data  referred  to 
in .  the  second  paragraph,  and  who  was  requested  to 
make  recommendations  to  the  wage  commission,  rea- 
soned and  I  believe  recommended  that  the  painter  fore- 
men, carpenter  foremen,  etc.,  should  continue  to  re- 
ceive several  dollars  per  month  more  than  the  above 
transitman. 

The  questions  are:  "What  is  the  matter  with  a  col- 
lege education?"  and  "Do  engineers  promote  their  own 
profession?" 

I  would  not  have  it  appear  that  I  am  criticising  in 
any  way  the  above  mentioned   division   engineer.      He 
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has  a  right  to  his  personal  opinions.  But  I  desire  to 
learn,  as  undoubtedly  many  others  would,  the  attitude 
of  other  engineers  in  similar  positions  regarding  the 
status  of  the  young  engineer.  Fred  E.  Ladd. 

Watertown,  N.  Y. 

[With  regard  to  the  questions  raised,  the  efforts  of 
the  Engineering  Council,  described  on  page  452,  may  be 
referred  to. — Editor.] 


Column  Tests  Need  Full  Analysis  and 
Thorough  Discussion 

Sir — Permit  me  to  extend  my  congratulations  upon 
your  keen  editorial  analysis  of  the  report  of  the  Amer- 
ican Society  of  Civil  Engineers  on  its  investigation  of 
steel  columns.  It  is  worth  while  to  repeat  and  to  em- 
phasize the  following  sentences  from  your  editorial : 

"Engineers  of  wide  information,  interviewed  on  this 
matter,  have  not  recalled  accidents  of  the  kind  sug- 
gested. Is  the  committee's  statement  intended  to  con- 
jure visions  of  the  Quebec  chord,  of  the  Panama  crane 
strut,  and  of  similarly  flimsily  assembled  open-section 
members?     If  so,  the  plain  answer  must  be  made  that 

they  have  nothing  to  do  with  the  case 

The  recommended  stress  is  not  so  much  a  deduction 
from  test  results  as  it  is  a  reflection  of  the  committee's 
judgment." 

When  the  mind  is  too  intently  concentrated  upon  the 
beautiful  precision  and  completeness  of  the  investiga- 
tion, it  seems  natural  to  pass  lightly  over  the  logic  of 
the  deductions.  For  this  reason,  free  discussion  is  of 
prime  importance.  A.  J.  HiMES, 

Valuation  Engineer,  New  York,  Chicago  &  St.  Louis 
R.R. 

Cleveland, 


Sir — Your  editorial  in  the  issue  of  Feb.  7  accompany- 
ing an  abstract  of  the  final  report  of  the  committee  on 
steel  columns  and  struts  of  the  American  Society  of 
Civil  Engineers  deserves  the  earnest  attention  of  all 
structural  engineers.  I  desire  to  emphasize  particularly 
the  point  that  the  profession  is  under  a  most  profound 
obligation  to  see  that  the  results  of  this  expensive  series 
of  tests  are  properly  analyzed.  Although  you  rather 
lavish  praise  on  the  work  of  the  committee,  I  cannot 
find  in  their  report  any  convincing  evidence  of  ex- 
haustive study  having  been  given  to  this  maps  of  data 
resulting  from  the  most  extended  series  of  column  tests 
ever  attempted. 

It  is  questionable  whether  the  allowable  unit  stresses 
recommended  by  this  committee  will  be  adopted,  or  even 
given  serious  consideration  by  the  profession.  This  will 
be  due  principally  to  the  fact  that  no  convincing  reasons 
are  advanced  for  the  adoption  of  the  proposed  unit 
stresses.  The  new  term  "useful  limit  point"  is  noth- 
ing but  a  special  yield-point  based  upon  Johnson's 
well-known  method,  and  the  selection  of  a  mean  be- 
tween the  general  average  and  the  lowest  result  is 
certainly  arbitrary,  to  say  the  least.  More  questionable 
still,  however,  is  the  proposed  value  of  8000  for  the 
alowable  unit  stress  at  l/r  of  120.  The  committee  ap- 
parently has  no  definite  reason  to  offer  for  the  selection 
of  this  figure;  if  so,  the  profession  would  be  interested 
to  know  it. 


More  astonishing  still  is  the  fact  that  the  greatest 
discovery  resulting  from  these  tests,  namely,  that  thick- 
ness of  metal  profoundly  affects  column  strength,  has 
no  place  whatever  in  the  recommendations  made  by  the 
committee. 

I  must  question  your  editorial  conclusion  that 
nearly  every  kind  of  construction  will  become  more 
costly  if  general  practice  adopts  the  committee's  pro- 
posed values.  I  believe  you  must  be  in  error  in  ascrib- 
ing to  the  committee  a  determination  to  lower  the  allow- 
able unit  stresses  because  of  accidents  due  to  column 
failures.  Inspection  of  Fig.  3  on  page  252  of  your 
issue  of  Feb.  7  indicates  that  the  selection  of  8000  i/r 
of  ]  20,  together  with  the  extension  of  the  base  value  of 
12,000  to  a  limit  for  l/r  of  80,  both  of  which  are  ap- 
parently arbitrary  choices  not  explained  by  the  com- 
mittee, result  in  a  field  where  the  allowable  stress  is 
higher  than  the  A,  R.  E.  A.  formula  prescribes.  It  is 
just  in  this  field  that  a  large  proportion  of  the  columns 
used  in  practice  will  lie.  Since  the  A.  R.  E.  A.  values 
are  now  almost  universally  accepted  in  standard  prac- 
tice, I  do  not  follow  your  reasoning  when  you  imply  that 
the  committee  has  deliberately  reduced  allowable  unit 
stresses  and  thus  increased  the  cost  of  structural  steel 
construction. 

Finally,  I  repeat  my  conviction  that  these  expensive 
column  test  results  have  not  been  adequately  studied 
and  compared.  I  suggest  that  the  American  Society  of 
Civil  Engineers  should  fulfil  its  obligation  to  the  pro- 
fession and  to  the  Government  by  engaging  a  thor- 
oughly competent  engineer  to  devote  his  whole  time  to 
an  analysis  of  the  most  thorough  character  into  this 
mass  of  experimental  data,  with  the  object  of  present- 
ing a  recommendation  which,  by  its  intrinsic  worth, 
would  convince  the  profession  and  all  practicing  engi- 
neers that  his  resulting  conclusions  and  allowable 
stresses  then  recommended  should  be  adopted  forthwith. 

J.  P.  J.  Williams, 
First  Assistant  Engineer,  Concrete  Steel  Engineering 
Co. 

New  York  City. 

[Comparison  of  the  committee's  proposed  stresses 
with  those  of  the  American  Railway  Engineering  As- 
sociation column  formula  must  take  account  of  the 
fundamental  differences  between  the  two.  The  A.  R. 
E.  A.  formula  applies  to  bridge  members  subject  to 
the  practical  variations  of  construction  and  loading, 
and  exposed  to  live-load  stress;  it  does  not  involve  any 
restriction  as  to  end  conditions  or  as  to  uniformity  of 
bearing.  The  committee's  proposals,  on  the  other  hand, 
are  specifically  limited  to  square-end  columns  carefully 
fitted  so  as  to  have  perfect  bearing,  and  exposed  to 
static  load  only.  Thus  the  two  do  not  refer  to  the  same 
conditions  or  actions.  Square-end  columns  are  almost 
nonexistent  in  practice,  and  the  necessary  modification 
of  the  committee's  proposals  for  application  to  design 
would  probably  change  either  the  load  figures  or  the 
limits  assigned  to  them.  Reduction  to  the  usual  pin- 
end  basis,  for  example,  would  shorten  the  horizontal 
line  of  the  committee's  curve  possibly  one-half,  even  if 
the  12,000-lb.  value  were  retained. 

For  columns  used  in  buildings,  where  the  loading  is 
essentially  static,  higher  stresses  than  those  of  the 
A.  R.  E.  A.  formula  are  allowed.     Comparison  of  the 
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committee's  proposals  with  present  design  practice  must 
take  this  into  account. 

Mr.  Himes'  and  Mr.  Williams'  demand  for  full  study 
of  the  column  tests  and  exhaustive  discussion  of  the  re- 
sults becomes  even  more  forcible  as  the  many  complicat- 
ing features  of  the  subject  are  contemplated. — Editor.] 


Sir — Regarding  the  editorial  "Do  We  Need  Safer 
Columns?"  in  Engineering  News-Record  of  Feb.  7, 
may  I  offer  a  few  remarks? 

To  the  writer  it  seems  hardly  a  question  of  whether 
or  not  we  "need"  safer  columns,  but  rather  "Can  we 
find  a  better  way  than  the  present  of  determining  safe 
sizes  for  our  compression  members?" 

The  assumption  seems  to  have  been  made  that  all 
columns  designed  by  the  A.  S.  C.  E.  Committee  formula 
(20,000  —  lOOZ/r  with  a  limit  of  12,000)  would  be 
heavier  than  those  designed  by  the  A.  R,  E.  formula 
(16,000  —  lOl/r  with  a  limit  of  14,000).  The  fact  is 
that  a  great  number  of  columns,  falling  between  57 
and  132  radii  in  length,  would  require  less  material  under 
the  new  formula.  It  may  be  remarked  that  many  engi- 
neers for  years  have  used  12,000  as  the  maximum  stress 
for  compression  members;  12,500  reduced  by  Gordon's 
formula  has  also  been  extensively  used,  and  this  re- 
quires greater  areas  than  the  A.  S.  C.  E.  formula  for 
lengths  of  40  to  1000  radii  approximately.  For  lengths 
up  to  120  radii,  the  American  Bridge  Co.'s  formula 
19,000  —  lOOZ/r  is  comparable  with  the  new  formula, 
but  this  requires  larger  sections  for  lengths  over  70 
radii,  and  on  the  other  hand  allows  a  limit  of  1300 
lb.  for  lengths  of  less  than  60  radii. 

It  would  seem,  therefore,  that  for  a  large  proportion 
of  columns  the  new  formula  wil  give  greater  economy 
and  efficiency  if  we  accept  the  recommendations  of 
the  A.  S.  C.  E.  Committee,  long  and  careful  deliberation 
having  led  to  their  conclusions.  A.  W.  A.  Eden. 

New  York  City. 

[Comment  on  comparison  between  the  committee's 
recommendations  and  practical  column  formulas  now  in 
use  is  appended  to  Mr.  Williams'  letter.  Mr.  Eden's 
statement  of  the  problem  as  "Can  we  find  a  better  way 
than  the  present  of  determining  safe  sizes  for  our 
comparison  members?"  expresses  an  essential  view  of 
the  subject. — Editor.] 


Ford  Combination  Promises  Street  Sprinkling 
Economy 

Sir — By  attaching  a  Ford  car  to  the  front  axle  of 
a  street  sprinkling  wagon,  as  shown  by  the  accompanying 
view,  the  city  of  Los  Angeles,  Calif.,  is  watering  its 
streets  at  an  operating  cost  less  than  that  of  horse- 
drawn  equipment  in  this  neighborhood.  It  is  believed 
that  the  combination  may  prove  to  be  more  economical 
than  large  sprinklers  mounted  on  rubber-tired  trucks. 

The  rear  axle  of  the  Ford  is  set  forward  and  attached 
to  the  frame,  where,  with  sprockets  substituted  for  the 
wheels,  it  serves  as  a  countershaft  for  driving  the  front 
wheels  of  the  wagon  by  means  of  chains.  It  was  found 
on  trial  that  the  chain-drive  sprockets  required  nearly  a 
4  to  1  speed-reduction  ratio  to  get  the  best  results. 

The  rear  springs  of  the  Ford  were  shortened  (some 
of  the  spring  leaves  being  removed)  and  mounted  on 
the  front  axle  of  the  wagon  with  attachments  which 


pivot  vertically  so  that  any  pair  of  wheels  can  freely 
rise  above  or  drop  below  the  plane  of  the  other  wheels, 
the  vehicle  thereby  accommodating  itself  to  undulation.s 
in  the  roadway.  Adjustable  radius  rods  were  also  pro- 
vided to  connect  the  front  axle  of  the  wagon  to  the 
rear  axle  of  the  Ford. 

The  alterations  to  the  sprinkling  wagon  consisted  of 
removing  the  tongue  and  attaching  sprockets  to  the 
front  wheels  by  U-bolts  which  pass  around  the  spokes. 

The  tank  has  an  air  chamber.  It  is  filled  by  forcing 
500  gal.  of  water  into  it  from  a  hydrant  under  city 
pressure.    This  compresses  the  air  in  the  chamber  and 


FORD  CAR  DRAWS  STREET  SPRINKLER  AT  LOS  ANGELES 

furnishes     energy     for     expelling     the     water     while 
sprinkling. 

The  vehicle  sprinkles  the  full  width  of  a  street  at 
one  operation.  It  operates  satisfactorily  at  7  miles  per 
hour.  Its  present  average  performance  with  a  skillful 
driver  is  91  miles  of  street  sprinkled  and  21,000  gal. 
of  water  spread  per  8-hour  day.  The  estimated  oper- 
ating cost  is  64c.  per  mile  of  street  sprinkled,  no  data 
being  yet  available  as  to  cost  of  mechanical   repairs. 

R.  W.  Stewart, 
Engineer  Bridges  and  Structures,  City  of  Los  Angeles. 

Las  Angeles,  Calif. 


Mexican  Society  Celebrates  Its 
Fiftieth  Anniversary 

Sir — The  note  on  the  recent  centenary  of  the  In- 
stitution of  Civil  Engineers  in  Engineering  Newi<- 
Record,  Feb.  14,  1918,  p.  292,  suggests  a  record  of  the 
fact  that  the  half-centenary  of  the  Society  of  Civil 
Engineers  and  Architects  of  Mexico  was  celebrated  Jan. 
24,  1918,  in  the  Hall  of  the  Fine  Arts  Academv.  City  of 
Mexico,  where  the  society  was  founded.  In  commemo- 
ration of  the  foundation  an  engraved  program  was 
issued,  the  front  page  showing  conventional  female 
figures,  together  with  locomotive,  dynamo,  transit, 
drawing  instruments,  and  a  distant  view  of  the  grand 
cathedral  of  the  city. 

The  anniversary  committee  was  composed  of  Agustin 
Aragon  and  Lorenzo  Perez  Castro,  both  engineers,  and 
Nicolas  Mariscal,  an  architect.  The  exercises  com- 
prised several  musical  selections,  including  Monasterio's 
"Invocation  to  Science";  a  reading  of  the  minutes  of  the 
meeting  of  Jan.  24,  1868 ;  an  address  to  the  founders  and 
members  of  the  society  by  Jose  Luis  Cuevas,  an  archi- 
tect, the  representative  of  the  younger  membership. 

Buffalo.  N.  Y.  Emile  Low. 
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DETAILS     WHICH     SAVE     TIME     AND     LABOR     ON     CONSTRUCTION     WORK 


Screens  and  Loads  Gravel  to  Wheelbarrows 
in  One  Operation 

By  Harold  J.  Spelman 

LeRoy,  X.  Y 

AVERY  simple  and  inexpensive  method  of  screening 
gravel,  for  use  in  concrete  foundation  under  brick 
or  block  pavement,  into  fine  and  coarse  aggregate,  has 
been  used  to  advantage  by  a  contractor  in  western  New 
York.  As  the  accompanying  sketch  shows,  it  consists 
of  the  use  of  a  slanting  hand  screen  which  can  be  raised 
or  lowered  a  few  notches  as  the  character  of  the  material 


SCRKENS    AXP    l^OADS     t.V    OXK    OPERATION 

requires,  and  which  will  usually  gives  best  results  at  an 
angle  of  about  45  deg.  The  gravel  is  thrown  by  the  shov- 
eler  against  the  screen,  the  sand  falling  through  into  one 
wheelbarrow  placed  underneath,  the  stone  rolling  down 
the  screen  into  anotlier  wheelbarrow  placed  in  front  of 
it.  Two  sizes  of  wire  mesh  can  be  kept  on  the  job. 
When  the  gravel  is  dry  a  1-in.  mesh  will  give  good  re- 
sults, but  when  the  gravel  is  wet  a  l-in.  will  be  better. 
The  wire  mesh  can  be  easily  changed  or  replaced. 

The  use  of  a  unmber  of  these  screening  frames  has 
been  found  especially  of  value  where  conditions  make 
it  desirable  to  have  pit-run  gravel  delivered  on  the  work 
by  subcontract,  or  where  the  number,  character  or 
location  of  the  gravel  pits  makes  it  impractical  to  set 
up  a  screening  outfit.  An  additional  advantage  lies  in 
the  fact  that  the  material  is  screened  and  loaded  on  the 
wheelbarrow  for  the  mixer  at  one  handling. 

The  excess  sand,  when  there  is  any,  can  be  thrown  to 
one  side  for  use  in  the  cushion,  grouting  and  cover,  or 
the  screen  can  be  set  on  the  curb  so  that  the  sand  will 
fall  back  of  the  curb  or  on  the  shoulder,  the  stone  fall- 
ing into  the  wheelbarrow  in  front. 
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Wire  Coil  Prevents  Brooming  of  Piles 

IN  DRIVING  foundation  piling  on  small  jobs,  where 
a  driving  cap  or  follower  is  not  available,  pile  bands 
may  be  dispensed  with  by  the  use  of  a  spiral  coil  of  No. 
9  wire  on  the  top  of  the  pile,  to  prevent  brooming  of 
the  head.  The  coils  are  made  on  a  conical  block,  like 
the  point  of  a  pile,  spiked  to  the  side  of  an  upright 
timber.  About  six  or  eight  turns  are  made  from  the 
base  to  the  point  of  the  cone.  The  coils  are  made  in 
advance,  and  when  a  pile  is  ready  to  be  driven  one  of 
these  conical  caps  is  placed  on  the  top,  flattened  down 
and  secured  with  staples  or  nails.  The  first  blow  of 
the  hammer  sinks  the  wire  into  the  fiber  of  the  wood 
so  that  it  forms  a  spiral  reinforcement  that  will  pre- 
vent brooming  or  splitting  of  the  pile  under  the  ham- 
mer blows.  The  wire  costs  very  little.  Less  than  3 
min.  per  pile  is  required  to  make  and  apply  the  spiral 
cap. 

The  method  was  devised  by  E.  Welden,  of  the  Welden 
Construction  Co.,  Iowa  Falls,  Iowa,  and  has  given  suc- 
cessful results. 


Wood  Cushion  Built  Up  in  Layers  Used  in 
Driving  Concrete  Piles  Through  Clay 

By  Carl  C.  Halloway 

i:aperinteiident    of    Constiuction,    U.    S.    Public    Buildings, 
Portland.    Ore. 

WITH  reference  to  the  use  of  wood  cushion  blocks 
in  driving  concrete  piles  at  one  of  the  navy  yards, 
described  in  Engineering  Netvs-Record  of  Jan.  24,  p. 
186,  the  writer  would  like  to  give  his  opinion  that  the 
shape  and  construction  of  the  pile  head  is  of  equal 
importance  with  the  type  of  cushion,  which  latter  should 
depend  on  the  character  of  the  driving.  This  opinion 
is  based  on  experience  in  driving  900  large  precast 
concrete  piles  for  the  foundation  for  the  new  postoffice 
building  at  Portland,  Ore.,  through  exceedingly  tough 
material,  with  heavy  single-action  steam  hammers.  The 
most  successful  cushion  blocks  were  made  by  building 
up  layers  of  1-in.  spruce  boards  nailed  together  veener 
fashion,  with  the  grain  of  each  layer  crossing  at  right 
angles  that  oi  the  one  below. 

Approximately  900  piles,  averaging  35  ft.  in  length, 
were  driven.  Of  these,  850  were  18  x  18  in.,  and  the 
remaining  50  were  12  x  12  in.  The  soil  through  which 
they  were  driven  was  a  sandy,  tough  clay.  It  was 
generally  of  a  very  "rubbery"  nature,  being  in  some 
places  a  typical  gumbo,  which  for  a  penetration  of  6 
to  10  ft.  gave  a  rebound  to  every  blow  of  the  hammer. 
Two  water  jets  under  high  pressure  were  used  with 
each  driver,  but  on  account  of  the  tough  character  of 
the  soil  the  jets  would  cut  only  a  small  hole,  and  for 
necrly  the  entire  distance  the  pile  had  to  be  driven 
hard.  Two  No.  1  single-acting  Warrington  steam  ham- 
mer.: with  42-in.  stroke  and  5000-lb.  rams  were  used, 
at  a  speed  of  about  55  strokes  per  min      From  450  to 
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500  blows  were  struck  on  each  pile.  The  maximum 
number  of  blows  used  in  driving  any  one  exceeded  1000. 
In  several  instances  the  hammering  was  so  hard  that 
it  burned  a  hardwood  driving  block  to  a  depth  of  10 
inches. 

In  experimenting  it  was  discovered  that  several  con- 
ditions entered  into  the  successful  driving  of  these 
piles  besides  the  cushioning  of  the  pile  head.  The  first 
that  were  driven  were  cast  with  square  heads,  with  the 
top  ends  of  the  reinforcing  steel  3  in.  below  the  top  of 
the  pile. 

A  2-in.  rope  was  coiled  under  the  driving  block  for 
a  cushion,  but  in  each  case  the  pile  head  was  shattered 
lonjr  before  satisfactory  penetration  was  obtained.  Then 
a  wood  cushion  built  of  six  layers  of  1-in.  spruce  was 
tried,  but  also  proved  a  failure.  Next,  the  head  of 
the  pile  was  cut  down  to  within  1  in.  of  the  top  of 
the  reinforcing  steel  and  trimmed  to  an  oval  shape, 
giving  bearing  surface  only  about  6  x  6  in.  in  the  center 
portion. 

After  this  change  was  made,  the  rope  cushion  was 
tried  again  with  but  litle  more  success  than  at  first. 
The  wood  cushion  built  up  of  boards  was  then  resorted 
to,  and  used  successfully  for  driving  the  remainder  of 
the  900  piles. 

Of  course,  these  wood  cushions  had  to  be  renewed 
often,  but  one  would  generally  stand  from  75  to  100 
blows  before  it  became  useless.  With  the  piles  shaped 
to  give  bearing  only  on  the  center  portion,  the  steel 
in  close  proximity  to  the  top,  and  with  the  use  of  these 
wood  cushions,  the  injury  done  to  the  piles  was  slight. 
Generally,  when  an  injury  occurred  it  was  directly  trace- 
able to  carelessness  on  the  part  of  the  crew  operating 
the  driver.  The  18  x  18-in.  piles  averaged  i  in,  penetra- 
tion to  the  last  ten  blows  of  the  hammer,  while  the 
12xl2-in.  piles  averaged  H  in.  to  the  last  ten  blows. 
The  points  of  the  piles  in  all  cases  penetrated  from 
6  to  18  in.  into  cemented  gravel.  A  large  number  were 
driven  to  absolute  refusal. 

In  the  experience  with  rope  cushions  on  this  work, 
the  rope  became  solid  under  intense  hammering,  until 
it  was  really  like  a  piece  of  iron  and  gave  no  cushioning 
effect  at  all.  In  the  writer's  opinion,  the  soil  conditions 
of  the  individual  job  have  more  to  do  with  determining 
the  method  of  cushioning  and  driving  precast  piles  than 
anything  else,  and  where  wood  cushions  were  entirely 
successful  in  this  case,  in  some  other  cases  they  might 
fail. 

It  is  safe  to  conclude,  however,  that  in  any  soil 
conditions  a  pile  head  cast  with  small  bearing  surface 
at  the  top,  to  prevent  the  blow  from  striking  the  edges 
of  the  top,  with  reinforcing  steel  brought  close  to  the 
surface,  and  with  the  lateral  members  closed  in  to  give 
greater  binding,  will  withstand  much  greater  punish- 
ment than  otherwise. 

Six  of  the  18  x  18-in.  piles  driven  at  the  Portland 
postoflSce  were  tested  with  60  tons  apiece,  the  greatest 
settlement  being  0.018  ft.  Another  18  x  18-in.  pile  was 
tested  with  a  load  of  81  tons,  which  remained  on  the 
pile  for  15  days  and  was  kept  in  a  constant  state  of 
vibration^  the  settlement  at  the  end  of  the  period  being 
the  same  as  that  for  the  other  6  piles.  These  piles  are 
designed  to  carry  a  load  of  45  tons  apiece  in  the  finished 
structure. 


Special  Belt  Conveyor  Backfiller  Speeds 
Sewer  Construction 

By  R.  E.  Juergens 

Weller  Mf^.   Co  ,  (Chicago 

This  backfiller  was  specially  designed  by  Byrne  Bros. 

Construction  Co.,  of  Chicago,  in  conjunction  with  L.  A. 
Dolton,  one  of  the  engineers  of  the  Weller  Mfg.  Co., 
of  Chicago,  for  building  a  17-ft.  concrete  sewer.  Prog- 
ress of  30  to  35  ft.  a  day  was  made.     An  initial  cut  to 


COJTVEYOR  BELT  USED  FOR  BACKFILLING  WAS  CARRIED 
ON  RAILROAD  LORRT  CARS 

net  section  was  made  by  a  revolving  steam  shovel,  which 
loaded  the  spoil  to  industrial  cars,  conveying  to  a 
dump.  Following  this  came  a  dragline  excavator  which 
dumped  the  material  into  the  10  x  12-ft.  hopper  of  the 
backfiller. 

A  system  of  heavy  rotary  knives  beneath  this  hopper 
reduced  the  larger  chunks  of  material  to  small  size  for 
conveying.  A  heavy  belt  C(.nveyor  carried  on  sills  sup- 
ported on  light  railroad  lorry  cars  moved  the  material 
back  to  a  lateral  conveyor  with  outrigger  belt  which 
covered  the  full  width  of  the  excavation. 


Deval  Cylinder  Modified  for  Slag  and  Gravel 

The  Highway  Commission  of  the  State  of  New  York 
has  been  testing  slags  and  gravels  for  the  purpose  of 
determining  their  availability  for  use  in  various  pave- 
ment types.  The  tests  on  these  two  kinds  of  material 
made  in  the  strndard  Deval  abrading  machine  were  not 
truly  indicative  of  quality,  nor  were  the  results  com- 
parable between  different  qualities  of  stone,  according 
to  H.  E.  Breed,  first  deputy  highway  commissioner.  Ex- 
perience demonstrated  that  the  material  worn  from  the 
sample  during  the  period  of  the  test  filled  the  corners 
of  the  cylinder  and,  forming  a  cushion,  greatly  reduced 
the  amount  of  abrasion.  Experiments  indicated  that 
when  the  cylinder  was  slotted  at  intervals  in  such  a  way 
as  to  allow  the  detritus  to  escape,  and  thus  avoid  its 
cushioning  effects,  the  results  were  more  valuable.  Steel 
shot  had  been  employed  in  testing  gravels,  in  the  Deval 
cylinder,  but,  judging  from  results  so  far  obtained,  the 
more  satisfactory  method  is  to  dispense  with  steel  shot, 
but  to  use  the  slotted  cylinder. 
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Dam  at  Muscle  Shoals, 
Alabama,  WUl  Be  Built 

President     Authorizes     Huge     Hydro- 
Electric  Project  on  Tennessee  River 
as   Part   of   New   Government 
Nitrate  Plant 

On  Feb.  25  President  Wilson  signed 
an  order  authorizing  the  construction 
of  the  largest  of  the  dams  on  the  Ten- 
nessee River  projected  some  years  ago 
for  the  Muscle  Shoals  hydro-electric 
development.  The  construction  is  to 
be  carried  out  with  funds  derived  from 
the  appropriation  for  a  government 
nitrate  plant,  which  became  law  in 
1916,  and  the  hydro-electric  plant  when 
completed  will  become  a  part  of  the 
two  nitrate  plants  now  being  built  near 
Muscle  Shoals  at  Sheffield,  Ala.  These 
two  plants  are:  (1)  a  factory  for  the 
fixation  of  nitrogen  which  will  pro- 
duce approximately  20,000  tons  of  am- 
monium nitrate  a  year  and  will  be 
owned  and  operated  by  the  United 
States  and  (2)  a  plant  owned  by  the 
United  States  but  operated  by  the  Air 
Nitrates  Corporation,  which  will  nro- 
duce  110,000  tons  of  ammonium  nitrate 
a  year.  Electricity  used  in  the  opera- 
tion of  these  plants  will  be  geneiated 
by  steam  power  and  will  be  brought 
from  distant  hydro-electric  plants  for 
initial  operation,  but  will  eventually  be 
produced  at  Muscle  Shoals. 

Reports  on  the  Project 

The  Muscle  Shoals  development  has 
been  the  subject  of  exhaustive  investi- 
gation by  the  United  States  Corps  of 
Engineers  and  the  present  construction 
will  form  a  part  of  a  project  made  hy 
Maj.  Harry  Burgess,  Corps  of  Engi- 
neers, and  approved  by  his  various 
superiors  in  the  Corps  of  Engi- 
neers. This  report,  fiist  made  in  1913 
and  later  amplified,  may  be  found  in 
detail  in  documents  cf  the  House  of 
Representatives  as  follows:  63d  Cong., 
2d  sess.,  Doc.  No.  20;  64th  Cong.,  1st 
sess..  Doc.  No.  981.  The  whole  project 
involves  the  improvement  of  a  long 
stretch  of  the  Tennessee  River  for 
navigation  as  well  as  the  development 
of  power,  but  the  present  proposed  con- 
struction will  be  confined  to  what  is 
known  in  the  report  as  Dam  No.  2,  with 
its  appurtenant  locks  and  immediate 
river  improvement.  It  forms,  however, 
a  completed  part  of  the  entire  river  de- 
velopment, which  can  be  continued  as 
the  exigencies  of  \:.2  money  situation 
and  other  necessities  demand. 

Lock  and  Dam  No.  2  are  !oc.  .cd  at 
Sheffield,  Ala.,  and  comprise  a  gravity 
concrete  dam  68.5  ft.  high  above  bed- 
rock and  of  3300  ft.  spillway  length. 
There  will  be  two  locks,  each  60  x  288 
ft.,   with    a    total    lift   of    58.5    ft.,    de- 
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J.  P.  Channing,  Elected 

First  Chairman  of  the 

Engineering  Council 


J.    PARKE    CHANNING 
Notice   of   Mr.    Channing's    election    was 
pi  "Mished  in  last  week's  Engineering  News- 
R-cord.] 


J,  Parke  Channing,  elected  chair- 
man of  the  Engineering  Council  at  the 
first  annual  meeting  held  Feb.  21, 
was  born  in  New  York  City  and  was 
graduated  from  Columbia  University 
with  the  degree  of  engineer  of  miner, 
and  master  of  science.  Since  his 
graduation  he  has  been  engaged  in 
mining  in  Lake  Superior  iron  and  cop- 
per mines  at  first,  and  afterward  in 
Montana,  Utah  and  Tennessee,  more 
particularly  in  copper.  In  1900  he  de- 
veloped and  equipped  the  Tennessee 
Copper  Company  and  a  few  years  later 
built  one  of  the  largest  sulphuric  acid 
plants  in  the  world  to  ultilize  the  v/aste 
gases  from  its  copper  furnaces.  In 
1907  he  discovered  and  developed  the 
Miami  copper  mine  in  Arizona,  now 
producing  copper  at  the  rate  of  60,000,- 
000  lb.  per  annum.  For  three  years 
he  was  president  of  the  Mining  and 
Metallurgical  Society  of  America  and 
is  now  its  vice-president,  and  for  two 
years  he  was  a  vice-president  of  the 
American  Institute  of  Mining  Engi- 
neers. 

Mr  Channing  is  vice-president  of  the 
Miami  Copper  Co.  and  the  General  De- 
velopment Company. 


signed  for  a  6-ft.  navigation  depth.  At 
the  dam  a  high-water  head  of  45.5  ft. 
and  a  low-water  head  of  64.5  ft.  will 
generate  100,000  hp.  In  the  1913  re- 
port the  estimated  cost  of  the  lock  and 
dam  project  with  the  necessary  appur- 
tenances is  about  $10,000,000  but  the 
present  high  prices  will  bring  the  cost 
today  far  beyond  the  figure  quoted  at 
that  time. 


News-Record's  Correspondent 
Gets  Taste  of  Real  War 

Robert  K.  Tomlin,  Jr.,  correspond- 
ent of  Engineering  News-Record  in 
France,  has  been  under  fire  from  two 
enemies  at  the  same  time.  One  foe  was 
illness,  which  kept  him  in  bed  in  an 
upper  story  of  a  Paris  house,  while 
another  enemy,  German  aviators,  bom- 
barded the  French  capital.  Mr.  Tom- 
lin tells  the  story  in  the  following  ex- 
tract from  a  recent  letter: 

"I  am  gradually  coming  back  to  life 
after  two  weeks  of  very  serious  ill- 
ness— flat  on  my  back  in  bed  all  the 
time  and  with  a  doctor  who  didn't 
seem  to  be  able  to  do  very  much 
to  help  me,  except  to  say  that  it  was 
nothing  very  much  to  worry  about 
and  would  just  have  to  run  its  course. 
This,  as  you  may  imagine,  was  small 
consolation  to  me,  and  it  was  madden- 
ing to  have  to  lie  helpless  in  my  room 
day  after  day,  when  so  many  import- 
ant things  are  waiting  for  me  to  do. 
I  am  out  of  bed  and  downstairs  today, 
but  my  underpinning  is  so  weak  that 
I  can't  walk  more  than  a  few  blocks 
without  stopping  to  rest.  But  my 
strength  is  gradually  coming  back  and 
I  hope  to  be  myself  again  in  anoth«r 
week. 

"Then,  to  add  zest  to  the  occasion,,  we 
had  a  big  German  air  raid  the  night 
when  I  was  feeling  worst  and,  as  my 
room  is  on  the  next  to  the  top  floor, 
it  was  far  from  comforting  to  be 
stretched  out  in  bed  helpless  and  hear 
the  hum  of  the  airplanes,  high  up 
above  the  city,  the  steady  booming  of 
the  anti-aircraft  guns,  and,  most  har- 
rowing of  all,  the  crash  of  the  explosive 
bombs  which  the  Hun  airmen  were 
dropping  all  over  town.  This  little 
episode  has  brought  the  war  closer  to 
me  than  anything  I  have  yet  been  up 
against.  The  damage  about  town  was 
considerable,  although  the  papers  here 
were  not  allowed  to  say  much  about 
it.  The  deaths  officially  reported  were 
more  than  50.  How  many  more  there 
were  that  never  got  into  print  the 
authorities  only  know.  Still,  it's  all 
in  the  day's  work." 

French    Waterworks    and    Roads 
Interest  American  Engineers 

"Evei-y  soldier  over  here  from  the 
United  States  will  go  back  an  enthusi- 
astic good  roads  advocate,"  writes  Capt. 
Paul  Hansen,  former  chief  engineer,  Il- 
linois State  Board  of  Health,  from  gen- 
eral headquarters  in  France.  He  is  in 
the  water-supply  service  with  Lt.  Col. 
F.  F.  Longley,  formerly  with  Hazen, 
Whipple  &  Fuller.  Parts  of  his  letter 
follow : 

"The  roads  are  marvelous  and  the 
country  wonderfully  beautiful  and  pic- 
turesque. 
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"The  French  road  system  is  a  revela- 
tion even  in  time  of  war,  not  so  much 
in  the  matter  of  construction,  because 
we  can  and  do  build  macadam  roads  as 
good  and  better,  but  principally  in  the 
matter  of  upkeep,  for  which  the  French 
have  a  positive  genius.  Roads  are  di- 
vided into  sections  like  our  railroads, 
with  little  section  gangs  who  keep  their 
tools  in  neat  little  stone  section  tool 
houses.  As  soon  as  a  bad  spot  develops 
on  a  road  it  is  repaired  and  when  the 
spots  become  so  numerous  that  they 
cannot  be  repaired  at  once,  an  entire 
new  layer  of  broken  stone  and  binder 
io  put  down.  The  problem  is  simplified 
very  much  by  the  fact  that  suitable 
road  metal  can  be  found  anywhere  a 
few  inches  below  the  surface.  A  most 
striking  and  beautiful,  as  well  as  prac- 
tical and  useful  feature  of  French 
roads  is  the  presence  of  shade  trees  on 
either  side.  These  shade  the  road  in 
summer,  mark  the  road  in  winter  when 
covered  with  snow  and  add  very  ma- 
terially to  the  forest  resources  of  the 
country,  as  is  evidenced  just  at  this 
time  I  am  told  that  oiling  of  roads  is 
not  practiced  because  it  tends  to  injure 
these  trees.  In  dry  times  the  roads  are 
somewhat  dusty,  but  the  dustiness  is 
considerably  reduced  by  the  shade  of 
the  trees.  Another  striking  feature  of 
French  roads  is  the  great  care  observed 
in  promptly  removing  all  surface  wa- 
ter. On  each  side  of  the  road  at  inter- 
vals of  about  50  ft.  little  waterways 
are  kept  clear  leading  into  grass  lined 
side  ditches  outside  of  the  tree  line. 

Roman  Water-Works  Still  in  Use 
"Even  the  little  villages  of  a  few  hun- 
dred population  have  for  the  most  part 
a  public  water  supply,  but  in  principle 
these  water  supplies  differ  very  little 
from  the  old  Roman  supplies.  The 
main  difference  is  that  pipe  instead  of 
gravity  conduits  is  used.  House  con- 
nections in  towns  with  less  than  a  thou- 
sand population  are  very  unusual.  In 
one  little  town  of  about  500  population 
I  actually  found  a  water  supply  in- 
stalled by  the  Romans  still  in  use. 

"Water  is  generally  obtained  in  lim- 
ited quantities  from  a  spring  at  suffi- 
cient elevation  to  permit  a  gravity  flow 
to  the  town.  Main  piping  for  convey- 
ing water  to  the  town  and  through  the 
streets  is  often  as  small  as  2  in.,  usu- 
ally of  cast  iron,  sometimes  of  wood. 
There  may  be  from  one  to  ten  outlets 
in  town,  depending  on  the  size  of  the 
town  and  the  volume  of  the  supply. 
These  outlets  vary  from  single  street 
hydrants  to  highly  elaborate  and  orna- 
mental structures.  The  most  usual 
arrangement  is  a  constantly  flowing 
stream  issuing  from  a  bronze  ornament 
such  as  a  lion's  head  or  a  swan's  bill 
conveniently  arranged  for  drawing 
pails  of  water.  Water  not  caught  in 
pails  falls  in  troughs  at  which  animals 
are  watered.  These  animal  watering 
places  have  forms  varying  from  single 
cast-iron  or  stone  troughs  to  elaborately 
ornamented  circular  basins.  The  over- 
flow from  the  animal  drinking  places 
flows  into  the  public  laundering  place 
(Concluded  on  page  U82) 


Concrete  Offices  with  Forty-Two  Acres  of  Floor 
To  Be  Built  in  Washington 

Fireproof  Structures  To  B*.  Completed  in  Five  Months  at  Cost  Little 
Greater  than  for  Earlier  Temporary  Buildings 


(Washington   Correspondence) 

One  of  the  largest  office  buildings  in 
the  world,  if  not  the  largest,  and  cer- 
tainly the  largest  concrete  building,  is 
to  be  built  at  Washington  in  the  next 
six  months.  Ground  was  broken  for 
it  on  Feb.  25;  it  is  to  be  turned  over 
for  occupancy  complete  within  five 
months  from  the  date  of  approval  of 
the  foundation  plans,  which  will  prob- 
ably take  place  about  Mar.  10.  It 
will  cover  most  of  the  area  of  a  site 
1800  ft.  long  and  560  ft.  deep  and 
will  be  three  stories  high.  Most  im- 
portant of  all,  it  will  be  of  reinforced 
concrete  throughout,  a  radical  depart- 
ure from  the  other  temporary  office 
buildings  that  the  war  congestion  has 
forced  the  Government  to  build  at 
Washington. 

For  War  and  Navy  Departments 

This  new  building,  or  rather  group 
of  two  buildings — for  it  will  be  in  two 
parts,  separated  by  a  100-ft.  aisle, 
though  the  two  are  considered  as  one 
operation — will  house  most  of  the  offi- 
ces of  the  War  and  Navy  Departments. 
These  two  departments  long  ago  over- 
ran the  old  State,  War  and  Navy 
Building  and  are  distributed  through 
hotels,  apartments,  office  buildings  and 
new  temporary  structures  throughout 
the  city.  More  space  had  to  be  pro- 
vided, and  provided  at  the  earliest 
possible  moment.  The  authorities  con- 
sidered the  erection  of  more  of  the 
wood-frame  and  stucco  buildings,  simi- 
lar to  those  described  in  Engineering 
News-Record  of  Feb.  21,  but  the  dan- 
ger of  destruction  by  fire  of  the  price- 
less records  of  the  departments  led  to 
the  study  of  the  possibility  of  the  con- 
struction of  a  fire-resistive  structure 
in  the  short  time  available.  For  this 
purpose,  Civil  Engineer  A.  L.  Par- 
sons, assistant  chief  of  the  Bureau 
of  Yards  and  Docks  of  the  Navy  De- 
partment, made  tentative  plans  for  a 
reinforced-concrete  building  which  he 
found  he  could  build  for  approximately 
$2.50  a  square  foot  of  floor  area,  as 
against  $2.35  for  the  partly  sprink- 
lered  wood  and  stacco  buildings  hither- 
to built  for  emergency  construction  at 
Washington. 

Commander  Parsons'  plans  so  im- 
pressed the  House  Committee  on  Ap- 
propriations that  it  included  in  the 
current  urgent  deficiency  bill  an  ap- 
propriation of  $5,750,000  for  the  two 
buildings  for  the  War  and  Navy  De- 
partments, to  be  erected  as  one  group 
under  the  direction  of  the  Navy  De- 
partment. The  bill  has  passed  the 
House  and  will  probably  pass  the 
Senate  in  the  near  future.  Mean- 
while, the  department  has  gone  ahead 
with  the  plans,  has  let  the  contract  for 
construction    on    a    cost-plus-fixed-sum 


basis  to  the  Turner  Construction  Co., 
New  York,  and,  as  stated  earlier  in 
this  note,  has  started  construction. 

The  building  will  be  located  on  that 
section  of  the  Mall  lying  south  of  B 
St.  North  and  between  17th  and  21st 
Sts.  West,  just  south  of  the  new  tem- 
porary buildings  for  the  Council  of 
National  Defense  and  the  Food  Ad- 
ministration and  some  distance  east  of 
the  Lincoln  Memorial.  This  is  va- 
cant ground,  partly  formed  some  20 
years  ago  by  fill  from  the  river,  and 
not  covered  with  trees.  Very  little 
preparation  of  the  site  has  to  be  made. 
The  wing  for  the  Navy  will  have  a 
headhouse,  as  ii;  were,  60  ft.  wide  and 
860  ft.  long,  with  nine  wings  project- 
ing in  the  rear  each  60  x  500  ft.  and 
separated  by  40-ft.  courts.  The  War 
Department's  section  will  be  separated 
from  the  Navy's  by  a  100-ft.  court, 
v/ill  have  a  headhouse  60  x  784  ft.  and 
will  have  eight  wings  similar  to  those 
in  the  other  unit.  The  building  will 
be  three  stories  high,  with  no  base- 
ment, the  first  floor  being  at  ground 
level.  The  total  floor  area  will  be 
1,800,000   sq.ft. 

Every  effort  has  been  made  to  make 
the  building  conform  architecturally 
with  the  dignified  governmental  build- 
ings in  the  vicinity  and  at  the  same 
time  to  make  the  architectural  detail 
of  the  utmost  simplicity.  About  $40,- 
000  is  to  be  spent  on  architectural  em- 
bellishment and  yet  the  facade  draw- 
ings already  made  show  a  distinctly 
pleasing  type. 

Dj!:tails  of  Construction 

The  construction  throughout  is  of 
reinforced  concrete  of  the  beam-and- 
girder  type  on  20-ft.  panel  lengths 
both  ways,  with  conci'ete  walls  and 
hollow-tile  partitions  to  door  height, 
and  glass  above  to  the  ceiling.  These 
partitions  will  be  cl  glazed  tile  and 
will  not  be  plastered,  but  the  concrete 
walls,  both  outside  and  inside,  will  be 
painted.  The  windows  will  be  in  metal 
sash.  No  passenger  elevators  will  be 
provided  but  there  will  be  two  freight 
elevators  in  each  unit. 

On  account  of  the  appearance  of  the 
stacks,  the  Fine  Arts  Commission 
would  not  allow  the  heating  plant  to 
be  located  at  the  building,  so  it  is  to 
be  near  the  river,  about  1400  ft.  away. 
This  plant  alone  will  cost  about 
$450,000. 

The  building  will  be  designed  for 
ordinary  office  building  loads  and  is  in 
every  way  comparable  to  a  modern 
reinforced-concrete  building.  It  is, 
however,  considered  a  temporary  struc- 
ture, though  no  one  can  predict  its 
period  of  usefulness  or  when  it  will  be 
torn  down.  In  size  it  is  of  course  re- 
markable, but  building  it  complete   in 
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five  months  will  be  a  construction  feat 
of  unprecedented  effort.  The  wings 
and  headhouse  will  be  built  in  groups 
of  four  wings  and  the  navy  building 
must  be  turned  out  in  4V2  months,  the 
whole  structure  to  be  completed  15 
days  later. 

The  construction  will  be  under  the 
general  direction  of  Rear  Admiral  C. 
W.  Parks,  chief  of  the  Bureau  of 
Yards  and  Docks,  with'  Civil  Engineer 
Parsons  in  direct  charge.  Civil  Engi- 
neer 0.  A.  Mechlin,  U.  S.  Naval  Re- 
serve, is  project  manager  in  super- 
vision under  Commander  Parsons. 


New  York  State  May  Build  Canal 
Fleet 

A  bill  was  introduced  into  the  New 
York  State  Senate  on  Feb.  18  which 
would  enable  the  canal  board  to  con- 
struct, equip,  and,  if  necessary,  operate 
canal  boats  and  other  craft.  An  ap- 
propriation is  made  to  enable  the  state 
to  acquire  a  controlling  interest  in 
corporations  to  be  organized  by  it 
for  the  purpose,  the  capital  stock  of 
which  is  limited  in  the  aggregate  to 
$2,000,000.  Under  the  bill,  which  was 
introduced  by  Senator  Henry  M.  Sage, 
the  state  may  build  and  equip  or  ac- 
quire through  lease  or  purchase  the 
necessary  craft  for  barge  canal  traffic, 
and  continue  the  ownership  one  year 
after  the  war,  but  not  longer.  The 
state  may  then  lease  the  craft  to  in- 
dividuals or  corporations  for  operation. 
In  a  year  following  the  close  of  the  war 
the  lessees  must  take  over  the  boats 
themselves,  paying  the  state  a  fair 
value  not  exceeding  the  cost  of  con- 
struction. 

Should  the  state  during  the  war  be 
unable  to  lease  boats  to  private  oper- 
ators, it  may  operate  them  itself 
through  the  Department  of  Public 
Works,  which  is  empowered  iji  the  bill 
to  fix  transportation  rates. 


Sewer  Explosion  at  St.  Louis,  Mo. 

An  explosion  occurred  in  the  Carroll 
St.  sewer,  St.  Louis,  Mo.,  recently,  the 
cause  of  which  is  still  under  investiga- 
tion. Manhole  covers  were  blown  off 
and  cast-iron  trap  plates  were  blown 
out  of  the  inlets.  Windows  were  de- 
molished near  the  centers  of  concus- 
sion; the  granitoid  floor  of  one  store 
cellar  was  ripped  up  and  a  hole  blown 
in  a  masonry  foundation  of  the  wall  at 
the  store  front.  The  frozen  ground  was 
cracked  along  the  line  of  the  sewer  at 
least  one  block.  There  appears  to  have 
been  three  separate  explosions  at  in- 
tervals of  a  few  seconds  originating  at 
two  centers  several  blocks  apart  and  on 
different  branch  sewers.  The  main 
sewer  drains  a  small  area  near  the  Mis- 
sissippi River,  part  of  which  is  a  man- 
ufacturing district.  The  sewers  range 
from  pipe  up  to  4  x  5-ft.  bricK.  A  sim- 
ilar explosion  occurred  about  a  month 
ago  in  north  St.  Louis,  causing  about 
$1000  damage.  Its  cause  is  also  un- 
known. 


San  Francisco  Water-Rate 
Case  Makes  Progress 

Company  Presents  Evidence — Commis- 
sion   Engineers    File    Appraisal — 
City   Yet  To  Be   Heard 

Hearings  on  the  Spring  Valley 
Water  Co.'s  application  to  increr.se  its 
rates,  and  on  the  application  of  San 
Francisco  to  have  the  rates  reduced, 
were  resumed  Feb.  4  before  the  Cali- 
fornia Railroad  Commission.  The  ap- 
praisal of  the  physical  properties  of 
the  company  made  by  the  Railroad 
Commission  was  placed  in  evidence  and 
several  days  were  spent  in  examining 
company  witnesses.  The  city  has  not 
yet  placed  in  evidence  its  estimates  for 
the  structures  as  brought  up  to  date. 
After  taking  evidence  for  a  week  the 
case  was  adjourned  until  Mar.  18, 
with  the  understanding  that  at  that 
time  it  would  be  continued  to  a  con- 
clusion. 

The  company  has  claimed  that  the 
value  of  its  properties  in  actual  use  for 
supplying  water  is  between  $40,000,000 
and  $45,000,000,  and  that  it  earns  only 
5%  net  upon  this  amount.  The  city 
contends  that  the  value  is  much  less 
and  that  present  rates  are  excessive. 

The  property  of  the  company  was 
recently  valued  as  of  Dec.  31,  1913,  in 
connection  with  the  proceedings  before 
the  United  States  District  Court. 
These  proceedings  related  to  rates  for 
the  eight  years  that  ended  with  1915. 
During  this  period  the  city  had  fixed 
rates  from  which  the  company  had  ap- 
pealed; and  the  court  had  permitted 
the  company  to  collect  a  rate  15% 
higher  than  that  established  by  the 
city.  The  additional  money  so  col- 
lected has  been,  and  still  is,  impounded, 
and  the  possession  of  this  money  will 
be  decided  by  the  Federal  Court.  The 
master's  report  now  awaits  final  action. 

Agreement  on  Reproduction  Cost 

In  the  proceeding  before  the  federal 
court  an  agreement  was  reached  be- 
tween representatives  of  the  city  and 
the  company  as  to  the  reproduction 
cost  of  more  than  half  of  the  struc- 
tures that  were  involved.  Recognizing 
these  agreements,  the  estimated  cost  of 
reproduction  less  depreciation  as  of 
Dec.  31,  1913,  was  claimed  by  the  com- 
pany to  be  $20,000,000;  and  by  the 
city,   $13,960,000. 

In  comparison  with  this,  the  ap- 
praisal by  the  engineering  department 
of  the  Railroad  Commission  sets  the 
reproduction  cost  less  depreciation  of 
the  structures  of  the  inventory  as  of 
Dec.  31,  1913,  at  $12,441,054.  The 
finding  of  the  commission  is  thus  about 
$1,500,000  less  than  the  amount  con- 
ceded by  the  city  in  the  case  before  the 
federal  court,  and  $7,500,000  below  the 
amount  claimed  by  the  company. 

In  the  past  four  years,  the  company 
says,  it  has  expended  about  $2,300,000 
in  extending  its  system.  Including  the 
additions,  the  Railroad  Commission  al- 
lows for  structures  at  the  present  time 
$14,349,090.  In  comparison  with  this, 
Allen  Hazen  estimates  for  the  company 
that  the  cost  of  reproduction   less  de- 


preciation on  the  basis  of  prices  that 
prevailed  from  1907  to  1914,  and  which 
were  used  in  the  previous  proceedings, 
now  amounts  to  $21,700,000.  If  pres- 
ent actual  prices  were  used  the  esti- 
mate would  be  raised  to  $32,000,000. 

In  addition  to  the  structures,  the 
company  owns  valuable  water  rights 
and  some  70,000  acres  of  land,  a  large 
part  of  which  is  watershed  land  bought 
to  protect  the  quality  of  the  waters  in 
its  reservoirs.  The  company  claims 
some  $20,000,000  for  the  value  of  its 
lands  and  rights.  The  city's  claims  in 
this  respect  have  not  yet  been  pre- 
sented. 

The  Company's  Works 

Mr.  Hazen  presented  a  statement  of 
the  present  condition  and  required  de- 
velopment of  the  company's  works, 
which  may  be  summarized  as  follows: 
The  company  has  acquired  land  and 
water  rights  from  which  a  supply  of 
more  than  100,000,000  gal.  per  day 
can  be  developed.  These  sources  are 
nearer  than  any  others  to  the  city  and 
can  be  developed  at  smaller  expense 
than  others  that  might  be  proposed. 
This  estimate  does  not  include  the 
coast  streams  on  which  the  company 
owns  certain  incomplete  rights  and 
from  which  an  additional  supply  of 
50,000,000  gal.  per  day  could  be  ob- 
tained. 

The  sources  of  the  company  have 
been  developed  from  time  to  time  to 
meet  the  growing  needs  of  the  com- 
munity but  are  still  only  partially  de- 
veloped. For  the  last  five  years  the 
average  output  has  been  40,000,000  gal. 
per  day.  This  is  rather  more  than  can 
be  safely  and  permanently  supplied  by 
the  works  as  they  now  stand.  In  fact, 
it  is  asserted  that  it  has  been  possible 
to  maintain  the  supply  during  these 
last  five  years  because  of  the  abundant 
rainfall  in  three  of  the  five  years. 

Ten  years  ago  the  works  were  suffi- 
ciently developed  to  provide  all  water 
that  was  needed.  The  output  was  then 
32,000,000  gal.  daily.  During  the  past 
ten  years  construction  has  not  kept 
pace  with  growth  and  there  is  not  now 
margin  enough  for  safety.  The  com- 
pany attributes  the  inadequate  con- 
struction of  the  past  ten  years  to  its 
legal  difficulties  and  to  the  fact  that 
the  rates  made  for  it  by  regulation 
have  been  too  low  to  warrant  further 
investment. 

Estimate  Based  on  Growth  of  Popu- 
lation 

G.  A.  Elliott,  chief  engineer  of  the 
company,  presented  an  estimate  of  the 
growth  of  population  and  needs  for  a 
ten-year  interval.  This  included  the 
construction  of  a  new  pipe  line  from 
Calaveras  reservoir  with  a  capacity  of 
30,000,000  gal.  per  day,  sufficient  at 
a  fair  load  factor  to  bring  in  about  one- 
half  of  the  quantity  of  water  to  be 
made  available  by  the  Calaveras  reser- 
voir now  approaching  completion  and 
sufficient  to  maintain  the  supply  until 
the  consumption  is  somewhat  over  60,- 
000,000  gal.  per  day,  or  50%  more  than 
it  is  now. 

(Concluded  on  page  ASJf) 
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On  the  Lines  of  Communication  in  France 


^ 

i 

!•    "" 

A'oH^ ^ — ^i^B 

_  y 

»  .■  - 

CRANES    DISCHARGE   AMERICAN   SHIPS   AT   FRENCH    PORT— FRENCH    ENGINEERS    REBUILDING    BRIDGE 


BARBED  WIRE  AND  MATERIALS  AT  ENGINEER  DEPOT— BALI^VSTING    NEW    RAILROAD    IN    MEUSE    DISTRICT 


AISNE   ROAD   RESTORED   ACROSS    SHELL   CRATER— UNLOADING  ROAD  METAL.  CHEMIN  DBS  DAMES  SECTOR 
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(Concluded  from  page  479) 
known  as  a  lavoir.  These  are  general- 
ly housed  in  cut-stone  structures.  Some 
of  them  are  very  imposing.  The  wash- 
ing place  proper  consists  of  two  shal- 
low stone  basins  with  sloping  sides  that 
serve  as  scrubbing  boards.  The  lower 
basin  is  used  for  soapy  operations  and 
the  upper  for  rinsing.  I  have  not  fol- 
lowed closely  the  washing  operations 
but  I  think  the  clothes  are  first  boiled 
in  a  typical  iron  kettle  with  wood  ashes 
and  then  carted  by  wheelbarrows  to 
the  wash  house,  and  the  operation  fin- 
ished in  the  cold.  My  clothes  give  evi- 
dences of  being  washed  that  way  and 
I  am  not  strong  for  the  system. 

"While  the  little  water-supply  sys- 
tems seem  crude,  they  are  very  much 
better  than  wells  such  as  sometimes  ob- 
tain, because  wells  in  such  closely  built 
up  villages  as  exist  over  here  are  bound 
to  become  more  or  less  polluted." 

Government  Establishes  Route 
For  Aerial  Mail  Carrying 

Fourteen  cities  extending  from  Long 
Island  to  Texas  will  be  the  stations  on 
the  aerial  mail  route  soon  to  be  estab- 
lished. The  mails  will  be  carried  by 
airplane.  If  the  first  experiments  are 
successful,  other  routes  will  be  mapped 
out  by  the  Government.  Already  bids 
have  been  asked  on  carrying  the  mails 
by  airplane  between  New  York  City 
and  Washington. 

It  is  the  idea  of  the  Government, 
according  to  announcement,  to  have  the 
airplane  fields  on  the  Long  Island-Texas 
route  serve  as  stations  for  commercial 
and  pleasure  planes  as  well  as  for  those 
carrying  mails. 

One  of  the  stations  will  be  Cleveland, 
Ohio.  The  city's  chamber  of  commerce 
has  appointed  an  airplane  committee 
to  select  a  site  for  a  landing  place.  On 
this  committee  are  W.  A.  Stinchcomb, 
county  engineer,  and  C.  E.  Thompson, 
president  of  the  Cleveland  Steel  Prod- 
ucts  Compan3\ 


Construction   To   Be   Rushed   on 
San  Diego  &  Arizona  Railway 

Construction  has  been  under  way  on 
the  San  Diego  &  Arizona  Ry.,  now 
being  built  between  Yuma,  Ariz.,  and 
tidewater  at  San  Diego,  Calif.,  for 
more  than  two  years.  The  v/ork  has 
not  been  pushed  rapidly  and  there  has 
been  litigation  between  the  Southern 
Pacific  Co.  and  the  Spreckels  Co.  of 
San  Diego  over  the  control  of  the  road. 

Military  necessity,  it  has  recently 
been  decided,  makes  it  desirable  to  com- 
plete the  line  speedily.  A  compromise 
has  therefore  been  reached  whereby 
the  litigation  is  abandoned  and  it  is 
agreed  that  there  shall  be  a  plan  of 
joint  operation  of  the  road  by  John  D. 
and  A.  B.  Spreckels  and  the  Southern 
Pacific.  Under  these  new  conditions 
construction  is  to  be  rushed,  it  is  an- 
nounced, and  governmental  release 
from  embargo  provisions  has  been  ob- 
tained for  all  supplies  and  materials 
needed.  The  line  parallels  the  Mexican 
border,  generally  speaking,  and  is 
about  160  miles  long. 


Lieutenant  Colonel  Marshall 

Now  Heads  Cantonment 

Division 

Construction  Branch  of  Quartermaster's 

Department    Is    Made    Separate 

Organization 

(Washington  Correspondence) 
The  cantonment  division  of  the  quar- 
termaster general's  office,  of  the  War 
Department,  which  has  charge  of  the 
enormous  construction  program  for 
the  army  on  this  side  of  the  ocean,  is 
in  process  of  reorganization,  though  at 
the  present  time  its  ultimate  arrange- 
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ment  cannot  be  stated.  Brig.  Gen. 
I.  W.  Littell,  who  has  headed  the  di- 
vision since  the  beginning  of  the  war, 
has  applied  for  retirement  from  the 
service,  having  served  the  requisite 
number  of  years,  and  Lt.  Col.  Richard 
C.  Marshall,  Jr.,  U.  S.  A.,  has  been 
placed  in  charge  of  the  work.  Col. 
Marshall  became  General  (then  Colo- 
nel) Littell's  chief  aid  in  the  canton- 
ment work  at  the  outbreak  of  the  war, 
and  has  served  in  that  capacity 
throughout  the  crowded  months  since 
then.  He  is  therefore  thoroughly  ac- 
quainted with  the  details  of  the  office 
work. 

It  is  understood  that  a  number  of 
changes  are  to  be  made,  mainly  in  re- 
distributing functions  and  duties,  but 
such  changes  have  not  been  made 
public. 

Construction  work  of  the  army  has 
for  many  years  been  assigned  to  the 
quartermaster's  corps,  although  over- 
seas structures  are  taken  care  of  by 
the  corps  of  engineers.  Accordingly, 
when  the  war  broke  out,  a  branch  of 
the  quartermaster's  department  im- 
mediately   undertook    the    construction 


of  the  thousands  of  buildings  required 
to  house  troops  and  supplies  in  this 
country.  A  large  organization  of  offi- 
cers and  civilian  assistants  was  soon 
built  from  the  ranks  of  engineers  and 
contractors  to  perform  the  duties, 
strictly  engineering,  which  fell  to  the 
rewly  formed  cantonment  division. 
Many  of  the  reserve  officers  assigned 
to  the  division,  in  fact,  were  members 
of  the  Engineer  Officers'  Reserve. 

Although  there  was  considerable 
feeling  at  Washington  that  this  work 
should  have  been  placed  under  the  di- 
rection of  the  Chief  of  Engineers,  noth- 
ing was  done  in  the  matter  until  Gen- 
eral Goethals  became  Quartermaster 
General.  He  very  soon  brought  the 
matter  to  a  head  by  insisting  that  the 
work  of  the  cantonment  division  had 
nothing  to  do  with  the  Quartermaster 
Department's  legitimate  functions,  but 
was  obviously  so  technical  in  its  nature 
as  to  belong  to  the  engineer  depart- 
ment. Interdepartmental  politics  on 
this  controversy  of  such  long  standing 
immediately  began  to  brew,  and  just 
what  happened  is  not  now  a  matter  of 
public  information.  At  any  rate,  it 
was  announced  that  the  cantonment 
division  would  be  taken  from  the  Quar- 
termaster's Department  and  made  a 
separate  bureau,  reporting  directly  to 
the  Assistant  Secretary  of  War.  At 
present  that  is  its  status,  although 
there  are  rumors  that  it  will  be  di- 
rected to  report  to  the  general  staff, 
under  the  reorganization  of  that  body 
as  recently  announced.  Meanwhile,  on 
account  of  the  organic  law  of  the  army, 
the  Quartermaster  General  must  still 
approve  all  of  the  expenditures  of  the 
cantonment  division,  although  it  is  un- 
derstood that  this  is  merely  a  formal- 
ity and  is  the  only  relation  between  the 
two  bureaus. 


Urge  Canada  To  Take  Over 
Railroads 

The  joint  annual  meeting  of  the  On- 
tario Hydro-Electric  Railway  Associa- 
tion and  the  Ontario  Municipal  Electric 
Association  was  held  in  Toronto  Feb. 
12  and  largely  attended  by  representa- 
tives of  the  provincial  municipalities 
of  the  province. 

Resolutions  were  adopted  urging  the 
government  to  take  over  the  Grand 
Trunk  and  Grand  Trunk  Pacific  rail- 
ways and  consolidate  them  with  the 
railways  already  taken  over;  request- 
ing the  legislature  to  provide  for  two 
additional  representatives  on  the 
Hydro-Electric  Power  Commission  to 
be  elected  by  the  municipalities  using 
hydro-electric  power;  favoring  an  in- 
vestigation by  the  Hydro-Electric  Com- 
mission and  the  Power  Controller  to 
determine  the  priority  of  claims  upon 
the  available  power;  and  urging  a  re- 
vision of  the  Railway  Act  and  giving 
the  municipalities  control  of  their  high- 
ways. Officers  were  elected  as  follows: 
Honorary  president.  Sir  Adam  Beck; 
honorary  vice  presidents,  the  Hon.  I.  B. 
Lucas  and  W.  K.  McNaught;  president, 
J.  W.  Lyon,  Guelph;  secretary,  T.  J. 
Hannigan,  Guelph. 


March  7,  1918 
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Capital  Issues  Committee 
Instructs  Applicants 

Will  Make  Ruling  on  Proposed  Bonds 

or  Stocks  After   Receiving   Full 

Information 

The  Capital  Issues  Committee  of 
the  Federal  Reserve  Board,  Washing- 
ton, has  issued  the  following  instruc- 
tions to  applicants  vi^ith  respect  to  pro- 
posed issues  of  bonds,  notes,  shares  of 
stock,  etc.: 

Applications  should  be  addressed  to 
the  Capital  Issues  Committee,  718  Met- 
ropolitan Bank  Building,  Washington, 
D.  C.  No  prescribed  form  of  application 
is  required,  but  the  applicant  should 
provide  all  the  information  which  is  ap- 
propriate to  the  proposed  issue,  or 
which  would  facilitate  the  speedy  de- 
cision of  the  committee.  For  the 
guidance  of  applicants  the  following 
suggestions  are  made: 

The  purpose  of  the  issue  should  be 
fully  and  accurately  described.  If  the 
purpose  is  to  refund,  fund,  or  pay 
or  extend  outstanding  bonds,  obliga- 
tions, or  indebtedness,  describe  fully 
the  nature  and  character  of  bonds, 
etc.,  to  be  refunded  and  state  briefly 
the  time  or  times  and  the  general  pur- 
poses for  which  unsecured  indebtedness 
w^as  incurred.  If  the  issue  is  to  be 
made  for  war  purposes  or  to  raise  capi- 
tal in  connection  with  war  contracts 
or  war  supplies,  or  to  proviJe  equip- 
ment, buildings,  or  facilities  of  any 
kind  for  war  work,  full  description 
thereof  and  amounts  needed  therefor 
should  be  stated. 

If  any  war  purposes  are  involved, 
reference  should  be  made  to  the  proper 
governmental  authorities  at  Wash- 
ington and  elsewhere  to  enable  definite 
information  and  corroboration  to  be 
obtained  directly  by  the  committee. 
If  the  issue  is  deemed  necessary  on 
account  of  any  governmental  require- 
ment, National,  State,  or  municipal,  or 
of  any  commission  or  public  authority, 
describe  the  same  in  full.  If  the  issue 
is  deemed  necessary  for  reasons  of 
public  health  or  welfare,  or  other  pub- 
lic economic  necessity,  describe  the 
same  in  full.  If  the  issue  is  made  for 
private  financial  requirements  and  no 
public  interests  are  involved,  a  very 
clear  exposition  of  necessity  will  be 
desired. 

In  all  cases  full  reasons  should  be 
given  why  the  proposed  issues  can  not 
be  postponed  until  after  the  war,  or 
why  the  necessity  is  greater  than  the 
paramount  need  of  the  National  Gov- 
ernment in  conserving  the  financial  re- 
sorces,  materials,  and  labor  of  the 
country  for  the  war. 


Henry  H.  Vaughan,  Recently 
Elected  President  of  Can- 
adian Civil  Engineers 


It  will  be  necessary  to  identify  the 
issues  accurately  before  a  final  opinion 
is  expressed.  For  that  purpose  the  fol- 
lowing information,  when  appropriate, 
should  be  furnished: 

With  regard  to  proposed  issues  of 
bonds,  notes,  certificates  of  indebted- 
ness, and  other  securities  (State, 
county,  municipal,  or  corporate)  (1) 
Name,    amount,    date,    and    dates    of 


HENRY  H.  VAUGHAN 


maturity,  and  serial  numbers  of  the 
proposed  bonds,  notes,  or  other  se- 
curities; (2)  amount  of  total  au- 
thorized issue  of  which  proposed 
issue  is  part;  (3)  attested  copies 
of  votes,  ordinances,  or  resolutions  au- 
thorizing proposed  issue;  (4)  attested 
copy  of  mortgage,  deed  of  trust,  or 
similar  instrument  under  which  pro- 
posed issue  is  made  or  by  which  it  is 
to  be  secured;  (5)  last  balance  sheet 
if  a  corporation  and  copy  of  charter 
and  by-laws,  if  in  print. 

With  regard  to  proposed  issues  of 
shares  of  stock  (1)  Total  capitaliza- 
tion of  company;  (2)  last  balance 
sheet  and  copy  of  charter  and  by-laws, 
if  in  print;  (3)  total  authorized  issue 
of  stock  of  which  proposed  issue  Is 
part;  (4)  amount  of  proposed  issue, 
method  and  dates  of  issue,  whether  by 
offer  to  shareholders,  sale,  or  public 
subscription;  (5)  attested  copies  of 
votes  authorizing  proposed  issue. 


Germany    Turning    Also    to 
Concrete  Ship  Construction 

German  shipbuilders  have  been  quick 
to  take  up  the  idea  of  constructing 
ships  of  concrete,  according  to  Capt.  L 
Persius,  who  writes  in  the  Berliner 
Tageblatt  that,  owing  to  prospective 
shortage  of  wood,  steel  and  iron  for 
shipbuilding  after  the  war,  leading 
German  and  Austrian  dockyards  are 
preparing  to  use  ferro-concrete  on  a 
large  scale.  Yards  are  now  being  re- 
constructed to  that  end. 

As  told  in  the  London  papers.  Cap- 
tain Persius  takes  the  view  that  all  the 
great  shipbuilding  countries  will  be  put 
to  the  same  necessity  as  Germany  to 
find  substitutes  for  wood,  iron  and 
steel.  Germany,  he  says,  possesses 
the  most  important  cement  industry  in 
the  world. 


Civil  Service  Examination 

Because  of  the  large  number  of  en- 
gineering positions  under  civil  service 
in  Ohio,  the  State  Civil  Service  Com- 
mission, Columbus,  wishes  to  employ 
an  engineer  as  assistant  chief  examin- 
er. An  engineering  graduate  is  de- 
sired, with  not  less  than  five  years'  re- 
sponsible experience,  at  least  two  of 
which  must  have  been  in  some  capacity 
requiring  the  employment  and  super- 
vision of  assistants.  Three  points  will 
be  given  for  education,  6  for  experi- 
ence in  positions  of  responsibility  and 
1  for  plans  for  organization  and  pro- 
cedure. The  examination  is  unas- 
sembled, open  to  male  residents  of  the 
United  States  who  are  between  the 
ages  of  25  and  45.  The  salary  is 
$3000.  Applications  will  be  received 
up  to  the  close  of  business  Apr.  1. 


Ontario   Appropriates   S9,054,951 
for  Hydro-Electric  Power 

The  government  of  Ontario  has 
appropriated  $9,054,951  for  expendi- 
ture on  capital  account  by  the 
Provincial  Hydro-Electric  Power  Com- 
mission. The  principal  items  are  as 
follows:  Chippawa  Creek  development, 
$4,175,000;  Niagara  system  extensions, 
$2,865,000;  Central  Ontario  system  ex- 
tensions, $588,000;  Severn  system, 
$405,000;  Eugenia  Falls  system,  $233,- 
000;  Port  Arthur  system,  $150,000; 
St.  Lawrence  system,  $251,000;  Rideau 
system,  $117,000;  Nipissing  system, 
$60,000. 

World's  Salesmanship  Congress 

The  third  annual  session  of  the 
World's  Salesmanship  Congress  has 
been  called  for  the  month  of  April,  two 
months  in  advance  of  its  regular  date. 
The  congress  will  meet  in  Detroit  Apr. 
24-27.  I'ts  function  is  "the  betterment 
of  business  through  the  betterment  of 
salesmanship."  Among  the  speakers 
will  be  H.  N.  Casson,  of  London,  Eng- 
land, proprietor  of  Efficiency  Magazine. 


Water  Famine  in  Southern  Kan- 
sas Serious 

Shortage  of  water  in  southern  Kan- 
sas, due  to  the  long  winter  drought, 
has  led  the  city  commissioners  of  Cof- 
feyville  to  notify  the  citizens  that  no 
water  will  be  supplied  from  the  munici- 
pal water-works  until  rains  come  in 
sufficient  quantities  to  make  the  sur- 
face water  safe.  At  Parsons  the  board 
of  education  has  ordered  that  water 
from  cisterns  fed  from  the  buildings  be 
used  in  place  of  city  water. 


Destructive  Storm  in  Kansas 

A  destructive  storm  on  the  night  of 
Feb.  27  swept  over  a  section  of  south- 
ern Kansas  some  100  niiles  long  and 
20  miles  wide,  including  the  towns  of 
Yates  Center  anJ  lola.  It  did  much 
damage  to  small  buildings  and  railway 
stations,  tore  the  end  out  of  one  large 
church  in  lola  ana  destroyed  smelter 
works  east  of  that  city. 
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San  Francisco  Water  Rate  Case 

(Concluded  from  page  Jt80) 
To  build  this  pipe  line  will  cost  at 
prices  that  prevailed  before  the  war 
between  $7,000,000  and  $8,000,000.  The 
extension  of  the  distribution  system, 
new  reservoirs,  new  pumps  and  other 
expenditures,  Mr.  Elliott  said,  will 
bring  the  required  investment  for  the 
next  ten  years  at  those  prices  to  $13,- 
000,000  or  $14,000,000.  But  there  is 
no  assurance  that  such  prices  can  be 
realized  on  future  construction.  If 
prices  of  the  next  ten  years  should  be 
50%  higher,  as  seems  not  unlikely,  the 
required  investment  will  exceed  $20,- 
000,000. 

The  company  asks  that  rates  be  fixed 
that  will  permit  it  to  command  the 
needed  new  capital  for  the  development 
of  the  sources  to  meet  the  growing 
needs  of  the  city,  and  says  that  to  do 
this  the  rates  must  be  such  as  to  per- 
mit earning  an  attractive  rate  of  re- 
turn on  the  new  capital  needed;  also 
that  the  recognition  of  the  company's 
present  holdings  shall  be  such  as  to 
command  the  confidence  of  the  invest- 
ing public. 

Nebraska  To  Hold  Road  Institute 

The  first  Nebraska  Road  Institute 
will  be  held  at  the  University  of  Ne- 
braska Mar.  11  to  15,  inclusive,  and 
will  be  conducted  by  the  Engineering 
College  of  the  University  in  coopera- 
tion with  a  number  of  prominent  Ne- 
braska engineers  and  road  builders. 
There  will  be  no  charge  for  attendance. 

Some  of  the  following  subjects  that 
will  have  special  prominence  on  the 
program  are :  Effect  of  War  Conditions 
on  the  Building  and  Maintenance  of 
Roads,  Need  of  Better  Roads,  Auto- 
mobile Accidents  on  Public  Roads,  Re- 
lation of  Wear  on  Automobile  Equip- 
ment and  Loss  of  Fuel  to  the  Condition 
of  the  Public  Roads,  Federal  and  State 
Roads  Laws,  Formulated  Rules  for  the 
Administration  of  Federal  Aid  Funds 
and  Methods  of  Procedure  for  Securing 
Federal  and  State  Aid  for  Road  and 
Bridge  Improvements,  Road  Location 
and  Design,  Road  Surveys,  Staking 
Out  Work,  Grading  and  Grading  Ma- 
chinery, Maintenance  of  Roads  and 
Bridges,  Culverts  and  Small  Bridges, 
Proportioning  and  Mixing  of  Concrete, 
Road  and  Bridge  Records  and  Reports. 

Those  desiring  further  information 
may  address  Prof.  Clark  E.  Mickey, 
University  of  Nebraska,  Lincoln. 


France  and  England  Plan  Great 
Harbor  Works 

Port  facilities  to  accommodate  a  ma- 
terial development  of  shipping  traffic 
in  the  future  are  receiving  attention  in 
France  and  England  in  spite  of  the 
general  concentration  of  energies  on 
the  war.  The  public  works  department 
of  the  French  government  has  pre- 
sented a  program  for  large  extensions 
to  the  port  of  Havre,  at  an  estimated 
cost  of  $40,000,000,  divided  equally  be- 
tween  the    city    and    the   government. 


Fifty  Millions  for  Shipping 
Housing  Now  Available 

Bill  Appropriating  Similar  Amount  for 

Facilities  Under  Department  of 

Labor  Is  Before  Congress 

The  President  has  signed  the  act 
of  Congress  appropriating  $50,000,000 
for  housing  shipyard  workers.  The 
fund  will  be  administered  by  the  United 
States  Shipping  Board.  In  prospect 
of  such  action  the  Emergency  Fleet 
Corporation  has  for  a  long  time  been 
organizing  its  housing  forces  under  the 
direction  of  J.  Rogers  Flannery,  presi- 
dent of  the  American  Vanadium  Co., 
of  Pittsburgh.  It  is  now  announced 
that  Mr.  Flannery  will  head  the  hous- 
ing division  of  the  corporation  and 
will  be  assisted  by  Meyer  Bloomfield, 
until  now  head  of  the  industrial  service 
division  of  the  Fleet  Corporation. 

Plans  and  construction  have  already 
progressed  far  in  one  shipyard,  that 
at  Bristol,  as  described  in  these  col- 
umns, and  a  special  allotment  of  $8,- 
000,000  for  similar  purposes  has  just 
been  made  for  one  of  the  other  Govern- 
n!ent  yards  at  Hog  Island,  Philadelphia. 
No  housing  will  be  provided  at  the 
Submarine  Boat  Corporation's  plant  at 
Newark,  N.  J.,  the  third  Government 
agency  plant. 

Mr.  Flannery  has  announced  that  the 
new  funds  will  be  expended  not  only  in 
the  outright  purchase  and  construction 
of  houses  at  the  Government  yards, 
but  in  improving  transportation  facili- 
ties and  in  loaning  money  for  housing 
to  the  private  yards  engaged  on  Gov- 
ernment contracts. 

On  Feb.  28,  Representative  Frank 
Clark,  of  Florida,  chairman  of  the  Com- 
mittee on  Public  Buildings  and 
Grounds,  introduced  a  bill  in  the  House 
of  Representatives  appropriating  $50,- 
000,000,  to  be  expended  under  the  di- 
rection of  the  Secretary  of  Labor  "for 
the  purposes  of  providing  housing,  local 
transportation  and  other  community 
facilities  for  such  industrial  workers 
as  are  engaged  in  industries  connected 
with  and  essential  to  the  national  de- 
fense, and  their  families,  only  during 
the  continuation  of  the  existing  war." 
This  bill  supersedes  the  one  taken  from 
the  Committee  on  Labor  by  Mr.  Clark's 
committee  and  is  the  only  housing  bill 
now  before  Congress.  The  bill  gives 
the  broadest  powers  to  the  Secretary 
of  Labor  except  that  it  forbids  him  to 
make  a  "percentage  or  cost-plus  con- 
tract for  any  work  under  this  act." 

The  Secretary  of  Labor  has  made 
Otto  M.  Eidlitz  director  of  housing  of 
the  department,  and  he  will  presumably 
administer  the  funds  provided  by  the 
new  bill   if  it   is   enacted. 


at  the  opening  meeting,  at  which  Alex- 
ander W.  Graham,  state  highway  en- 
gineer, delivered  a  talk  on  "What  the 
State  Highway  Engineer  Expects  of 
County  Highway  Engineers  in  1918." 
At  the  same  session  papers  were  read 
by  B.  H.  Bain  and  T.  C.  Stanley  on 
technical  aspects  of  road  engineering. 
Other  papers  were  read  by  C.  E. 
Smith,  consulting  engineer,  St.  Louis; 
J.  C.  Travilla,  consulting  engineer  for 
the  Dunn  Wire  Cut  Lug  Brick  Co.; 
Harvey  S.  Owen,  engineer  with  the 
Portland  Cement  Manufacturers'  Assn., 
and  S.  M.  Williams,  president  of  the 
Highway  Industries  Assn.  After  the 
third  session,  Prof.  E.  J.  McCaustland, 
of  the  University  of  Missouri,  spoke 
concerning  the  cooperation  of  the  uni- 
versity with  the  highway  projects  of 
the  state,  and  Walter  Buehler,  of  the 
Barrett  Manufacturing  Co.,  concern- 
ing the  bituminous  treatment  of  hard- 
surfaced  roads. 


Missouri  Highway  Engineers 
Hold  State  Convention 

The  11th  annual  meeting  of  the 
Highway  Engineers  Association  of 
Missouri  opened  in  Kansas  City  on 
Feb.  27,  and  continued  for  three  days. 
Over  a  hundred  members  from  various 
parts  of  the  state  were  in  attendance 


Missouri  County  Bonds  Invalid — 
New  Election  Probable 

The  recent  bond  issue  for  $2,000,000 
voted  by  the  electors  of  Buchanan 
County,  Mo.,  for  road  purposes,  has 
been  declared  invalid  on  the  grounds 
that  election  booths  were  not  used  and 
voters  had  not  been  notified  of  the  new 
location.  The  majority  at  the  election 
was  5  to  1  in  favor  of  the  bond.  It  is 
nearly  certain  that  a  new  election  will 
be  held.  In  the  opinion  of  close  observ- 
ers the  favorable  majority  will  be 
raised  to  at  least  10  to  1. 


Arkansas  Public  Utility 
Convention 

The  state  convention  of  the  Arkansas 
Association  of  Public  Utility  Operators 
will  be  held  at  Hot  Springs,  Ark.,  on 
May  21-23. 


Engineering  Societies 


The  recent  joint  conference  of  the 
agricultural,  livestock,  engineering  and 
iiTigation  societies  of  Idaho  elected  the 
following  officers:  R.  E.  Shephard,  Je- 
rome, president;  N.  K.  Jensen,  Rupert, 
secretary  and  treasurer. 

At  the  meeting  of  The  Engineers' 
Club  of  Cincinnati,  Feb.  21,  J.  E.  Free- 
man, of  Chicago,  engineer  of  the  tech- 
nical division  of  the  Portland  Cement 
Association,  spoke  on  the  building  of 
concrete  ships. 

At  the  meeting,  Feb.  28,  of  The  Yale 
Engineering  Association  of  New  York, 
members  of  The  Harvard  Engineering 
Society  of  New  York  were  invited 
guests.  The  meeting  was  addressed  by 
President  Herr,  of  the  Lake  Engineer- 
ing Association  and  Professor  Breck- 
enridge,  and  there  was  also  a  short  ad- 
dress by  S.  R.  Bertron,  a  member  of 
the  Root  Commission  to  Russia.  Mov- 
ing pictures   of  recent   occurrences   in 
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Annual  Meetings 


AMERICAN  RAILWAY  ENGIXKKli- 
IXG  ASSOCIATION;  910  Michigan 
Ave.,  Chicago;   Mar.   19-21,  Chicago. 

AMERICAN  WATER-WORKS  AS- 
SOCIATION; 47  State  St.,  Trov. 
N.  Y. ;  May  13-18,   St.  Louis.   Mo. 


Russia  were  presented  by  Capt.  Donald 
Thompson. 

The  Engineers'  Club  of  Trenton,  N.  J., 

at  its  meeting  Feb.  28,  had  as  its  guest 
Dr.  J.  A.  L.  Waddell,  who  spoke  on  "En- 
gineering Fifty  Years  Hence."  His 
address  was  illustrated  with  lantern 
slides  and  motion  pictures. 

The  Canadian  Society  of  Civil  Engi- 
neers, at  its  meeting  Feb.  28,  was  ad- 
dressed by  P.  B.  Motley,  engineer  of 
bridges,  Canadian  Pacific  Ry.,  whose 
subject  was  "Tests  of  Chain  Guards  on 
the  Panama  Canal." 

The  author  of  the  paper  is  Henry 
Goldmark,  but  it  was  read  by  Mr.  Mot- 
ley in  Mr.  Goldmark's  unavoidable  ab- 
sence from  Montreal.  The  paper  was 
illustrated  by  lantern  slides. 

After  a  meeting,  Feb.  26,  of  the  iron 
and  steel  section  of  The  Cleveland,  Ohio, 
Engineering  Society,  a  paper  on  "Forg- 
ing of  Three-Inch  Shells"  was  read  by 
S.  H.  Smith,  chief  engineer  of  the  Hy- 
draulic Pressed  Steel  Co.,  Cleveland. 
On  Mar.  5,  F.  A.  Ray,  professor  of 
mining  engineering,  Ohio  State  Uni- 
versity, will  speak  on  "Experiences  in 
Russia,"  and  on  Mar.  12,  G.  D.  Wardrop, 
editor  of  Aerial  Age  Weekly,  New 
York,  will  speak  on  "Airplanes."  The 
society  recently  organized  a  fuel  sei*v- 
ice  committee  to  instruct  the  public  in 
proper  and  economical  methods  of  us- 
ing coal. 

The  regular  monthly  meeting  of  The 
Engineers'  and  Architects'  Club  of 
Louisville,  Ky.,  was  held  Feb.  19.  A 
paper  on  "Concrete  Ships"  was  read  by 
J.  E.  Freeman.  Officers  elected  for  the 
ensuing  year  are  Addison  W.  Lee,  Jr., 
president;  Hermann  Wischmeyer,  sec- 
retary. 

At  the  bimonthly  meeting  of  the 
structural  section  of  The  Engineers'  So- 
ciety of  Western  Pennsylvania,  held 
Mar.  5,  in  Pittsburgh,  the  principal  fea- 
ture was  the  reading  of  an  illustrated 
paper  on  "Simplification  of  Riveted- 
Joint  Design,"  by  H.  A.  S.  Howarth, 
Pittsburgh. 

The  Oregon  Society  of  Engineers  has 

elected  the  following  officers  for  1918: 
President,  0.  E.  Stanley;  treasurer, 
Henry  W.  Morse;  secretary,  C.  J. 
Hogue. 

The  March  meeting  of  The  New  Eng- 
land Water-Works  Association  will  be 
held  in  Boston,  at  the  Hotel  Brunswick, 
Mar.  13.  Among  the  features  of  the 
program  vidll  be  the  reading  of  the  fol- 
lowing papers :    "The  Past  and  Present 


Tumping  Equipment  of  the  Manche"ter 
I*umping  Stations,"  by  James  H.  Men- 
dell,  Superintendent  of  Water-Works, 
Manchester,  N.  H.;  "Recent  Legislation 
and  Decisions  of  the  Courts  w.th  Ref- 
erence to  the  Sanitary  Protection  of 
Water  Supplies,"  by  Albert  L.  Sawyer, 
water  registrar,  Haverhill,  Mass.; 
"Mountain  Scenery,"  illustrated  with 
colored  slides,  by  Desmond  FitzGerald, 
Consulting  Engineer,  Brookline,  Mass. 
Before  the  luncheon  and  the  reading 
of  the  papers  the  executive  committee 
will  meet. 

The  Kansas  City  Chapter  of  the 
American  Society  of  Heating  and  Ven- 
tilating Engineers  listened  at  a  recent 
meeting  to  a  paper  on  "Heating  and 
Ventilation  of  Army  Camps  and  Can- 
tonments," by  B.  Natkin,  of  Kansas 
City. 

The   Montana   Society    of   Engineers 

at  its  annual  meeting  in  Butte,  elected 
the  following  officers:  President,  Willis 
T.  Bums,  Butte;  secretary,  Clinton  H. 
Moore. 

The  Indiana  Sanitary  and  Water- 
Supply  Association  will  hold  its  annual 
convention  at  the  Claypool  Hotel,  In- 
dianapolis, Mar.  27-28.  The  secretary 
is  W.  G.  Ulrich,  of  the  Indianapolis 
Water  Company. 

A  chapter  of  The  American  Associa- 
tion of  Engineers  is  now  being  organ- 
ized in  Philadelphia,  Penn.  For  the 
present,  meetings  are  open  to  all  engi- 
neers. The  next  meeting  will  be  held 
at  the  Hotel  Walton,  Mar.  12.  Tempo- 
rary officers  are  F.  P.  Roth,  chairman, 
and  H.  F.  Kuzel,  secretary. 

The  luncheon  talk  of  The  Engineers' 
Club  of  San  Francisco  on  Feb.  26  was 
made  by  Charles  T.  Hutchinson,  man- 
aging editor  of  Western  Engineering, 
who  described  methods  used  and  results 
achieved  in  obtaining  technical  men  for 
Government  service. 

The  Pittsburgh  Assn.  of  Members 
of  the  American  Society  of  Civil  En- 
gineers at  a  luncheon  Mar.  21  will 
entertain  as  guest  of  honor  Maj.  Gen. 
Charles  Clement. 

The  Association  of  County  Engi- 
neers of  Iowa  held  a  meeting  at  Ames, 
Feb.  27-28,  under  the  auspices  of  the 
State  Highway  Commission.  Plans 
for  the  new  yeai  in  road  and  bridge 
work  were  discust  ^d. 

The  annual  convention  of  the  On- 
tario Good  Roads  Assn.  was  held  in 
Toronto  Feb.  27-Mar.  1  with  a  good 
attendance.  A  number  of  technical 
papers  was  read  and  addresses  were 
delivered.  The  Hon.  Findlay  Mac- 
diarmid,  Ontario  Minister  of  Public 
Works,  announced  that  all  the  coun- 
ties in  the  province  with  two  excep- 
tions were  cooperating  in  the  good 
roads  movement.  The  question  of 
placing  a  tax  of  2c.  per  ft.  on  prop- 
erty facing  county  roads  was  dis- 
cussed, but  a  resolution  to  that  effect 
was  defeated.     Officers  were  elected  as 


follows:  Honorary  presidents,  J.  A. 
Saunders  and  S.  L.  Squires;  president, 
C.  R.  Wheelock;  secretary-treasurer, 
Geo.  S.  Henry. 

The  Municipal  Engineering  Society  of 
Flint,  Mich.,  composed  of  men  employed 
in  the  city's  engineering  department, 
elected  Feb.  20  the  following  officers: 
President,  E.  C.  Shoecraft;  secretary, 
Robert  Knapman. 

The  Texas  Association  of  Members 
of  the  American  Society  of  Civil  Engi- 
neers will  hold  its  postponed  regular 
annual  meeting  at  Dallas,  Mar.  9. 

At  the  meeting  of  The  Albany  So- 
ciety of  Civil  Engineers  on  the  evening 
of  Mar.  29,  the  speaker  will  be  J.  Waldo 
Smith,  of  New  ^ork,  chief  engineer  of 
the  New  York  Water  Supply  Commis- 
sion. Mr.  Smith  will  describe  the  new 
system  water  supply  for  New  York 
City. 

The  North  Dakota  Society  of  Engi- 
neers had  a  record-breaking  attendance 
at  its  tenth  annual  convention,  held  at 
Fargo,  N.  D.,  Feb.  21-22.  The  proceed- 
ings gave  special  attention  to  land 
drainage  and  highways,  and  also  to  the 
distribution  and  consumption  of  fuel. 
Officers  for  1918  were  elected  as  fol- 
lows: President,  E.  J.  Thomas,  city  en- 
gineer of  Minot;  vice-presidents,  G.  W. 
Heinmiller  and  W.  R.  Veigel,  city  engi- 
neers of  Carrington  and  Dickinson. 
Prof.  E.  F.  Chandler,  University,  N.  D., 
is  secretary.  The  next  annual  meeting 
will  be  held  at  Valley  City. 

At  the  next  regular  meeting  of  The 
New  York  Chapter  of  the  American 
Association  of  Engineers,  to  be  held 
Mar.  13,  at  the  Hotel  McAlpin,  E.  W. 
McKnight  of  the  First  Canadian  Ex- 
peditionary Forces,  will  speak  on  "War- 
time Experiences." 


Personal  Notes 


Ernest  B.  Bi  ack,  of  Black 
&  Veatch,  consulting  engineers,  Kan- 
sas City,  Mo.,  has  been  commissioned 
captain  in  the  finance  division  of  the 
aviation  section  of  the  Signal  Corps, 
U.  S.  A.,  and  put  in  charge  of  ap- 
praisal of  property  at  plants  manufac- 
turing airplanes. 

John  W.  Nevins,  engineer, 
and  Earl  G.  Park,  architect,  both 
of  whom  have  been  connected  for  16 
years  with  the  archiectural  firm  of 
Bebb  &  Goul.d,  Securities  Building,  Seat- 
tle, have  formed  a  partnership  and 
have  opened  offices  in  the  Hoge  Build- 
ing, Seattle. 

Arthur  L.  Pauls,  formerly 
with  the  U.  S.  Reclamation  Service, 
has  joined  the  staff  of  the  Miami  Con- 
servancy District  at  Dayton,  Ohio. 
His  connection  with  the  Reclamation 
Service  began  in  19i0,  and  he  has  been 
engaged    principally    on    the    irrigation 
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project  near  Boise,  Idaho.  He  was  as- 
sistant engineer  in  charge  of  all  field 
surveys  and  inspection  during  the  con- 
struction of  the  Arrowrock  Dam.  Mr. 
Pauls  is  a  gradute  of  the  University 
of  Idaho,  1909. 

Dr.  Eugene  R.  Kelley  has 
been  appointed  to  succeed  Dr.  Allan  J. 
McLaughlin  as  Commissioner  of  Health 
of  Massachusetts  and  will  assume  office 
Mar.  31.  Dr.  Kelley  was  formerly 
Health  Commissioner  of  the  State  of 
Washington  and  became  connected 
with  the  Massachusetts  department 
when  it  was  reorganized,  in  1914,  as 
chief  of  the  division  of  communicable 
diseases. 

Mayo  Tolman,  chief  engineer 
of  the  West  Virginia  Department  of 
Health,  has  gone  to  Guatemala  for 
three  months  in  the  interest  of  the 
American  Red  Cross.  He  will  engage 
in  relief  work  made  necessary  by  the 
recent  earthquake.  Mr.  Mayo  has  not 
resigned  his  state  position  but  has  re- 
ceived a  three  months  leave  of  ab- 
sence. The  duties  of  his  office  will  be 
performed  by  A.  N.  Wardle  and  Ellis 
S.  Tisdale,  both  graduates  of  the  Mas- 
sachusetts Institute  of  Technology. 
Mr.  Wardle  will  act  also  as  superin- 
tendent of  filtration  for  the  West  Vir- 
ginia Water  and  Electric  Co.  at  its 
Charleston  plant,  a  position  held  for 
some  months  by  Mr.  Tolman  and  which 
he  will  probably  resume  when  he  re- 
turns from   Central  America. 

D  .  R  .  Lyman,  for  the  past  eight 
7  ars  chief  engineer  of  the  department 
•f  engineering  of  Louisville,  Ky.,  has 
resigned.  His  resignation  takes  effect 
Apr.  1. 

Harold  W.  Horne,  since  1912 
division  engineer  in  charge  of  con- 
struction of  reservoirs  and  dams  for 
the  additional  water  supply  for  Hart- 
ford, Conn.,  I'ecently  joined  the  engi- 
neering staff  of  the  Miami  Conserv- 
ancy District,  Dayton,  Ohio.  Previous 
to  his  connection  with  the  Hartford 
water  supply  he  was  section  engineer 
for  the  Board  of  Water  Supply,  City 
of  New  York,  in  charge  of  a  section 
of  the  Catskill  aqueduct,  on  the  Hud- 
son River  division.  Mr.  Horne  was 
graduated  from  Harvard  University  in 
1896. 

J.  A.  Tinsman,  assistant 
engineer,  Pennsylvania  State  Depart- 
ment of  Health,  has  been  commissioned 
first  lieutenant  in  the  Sanitary  Corps, 
National  Army.  He  was  granted  leave 
of  absence. 

C  .  E  .  Myers,  district  en- 
gineer, Pennsylvania  State  Highway 
Department,  has  been  commissioned 
captain  in  the  United  States  Engineer 
Reserve  Corps,  and  assigned  to  duty 
at  Camp  Lee,  Virginia. 

Vincent  P.  Odoni  has  left 
Tucson,  Ariz.,  for  Dayton,  Ohio,  where 
he  will  be  a  member  of  the  engineer- 
the  itaff  of  the  Miami  Conservancy 
District.  Mr.  Odoni  was  for  a  num- 
ber of  years  chief  engineer  of  the  Tuc- 
.son    Farms    Co.,    in    charge   of   design, 


construction  and  operation  of  extensive 
pumping  installations  for  irrigation. 
Previous  to  that  time  he  was  engaged  in 
engineering  in  Colorado  for  the  Central 
Colorado  Power  Co.,  and  later  had 
charge  of  the  construction  of  a  hydro- 
electric plant  near  Idaho  Springs, 
Colo.  Mr.  Odoni  was  born  in  Swit- 
zerland and  received  his  engineering 
education  at  Zurich,  where  he  was 
graduated  in  1904.  He  came  to  the 
United  States  in  1907. 

Uldric  Thompson,  Jr.,  for- 
merly chief  engineer  of  the  Interna- 
tional Steel  and  Ordnance  Corporation, 
and  who  has  been  serving  until  recently 
in  an  advisory  capacity  in  equipping 
the  new  artillery  ammunition  plant  at 
the  Rock  Island  Arsenal,  has  opened 
an  office  at  120  Broadway,  New  York 
City,  under  the  firm  name  of  Uldric 
Thompson,  Jr.,  Inc.,  consulting  and  in- 
dustrial engineers. 

G.  W.  BucHHOLZ,  until  recently 
assistant  chief  engineer  of  the  Snare 
&  Triest  Co.,  has  resigned  to  become 
one  of  the  executive  engineers  of  Fred. 
T.  Ley  &  Co.  Mr.  Buchholz  was  for- 
merly chief  engineer  of  the  Northeast- 
ern Construction  Co.,  and  joined  the 
staff  of  the  Snare  &  Triest  Co.  in  1913. 

John  R.  Kneebone  of  the 
Flint,  Mich.,  city  engineer's  staff 
has  become  city  manager  of  Beaufort, 
S.  C.  He  is  the  youngest  city  manager 
in  the  United  States.  He  has  been  in 
Flint  since  July  1,  1916,  serving  for 
six  months  as  civic  secretary  for  the 
St.  Paul  Men's  Club  and  more  recently 
being  engaged  in  cost  accountant  work 
in  the  city  engineering  department. 
Mr.  Kneebone  is  a  graduate  of  Hough- 
ton High  School  and  received  his  A.  B. 
at  the  University  of  Michigan  in  1915. 
The  university  has  given  him  the  new 
degree  of  "master  of  arts  in  municipal 
administration."  He  is  one  of  three 
men  to  enter  this  course,  the  first  to 
be  given  in  the  United  States,  and  is 
the  first  to  complete  it,  the  other  two 
men  having  left  the  university  to  take 
positions  as  city  managers.  At  Beau- 
fort he  has  succeeded  Harrison  Grey 
Otis,  who  becomes  city  manager  at 
Auburn,  Maine. 

W  .  R  .  G  o  s  s  has  resign«^d  as  su- 
perintendent of  the  municipally  owned 
water  and  sewer  system  of  Shreveport, 
La.  His  resignation  is  effective 
Mar.  15. 

John  W.  Cerney,  construct- 
ing engineer,  Denver,  has  been  ap- 
pointed major  in  the  Quartermaster 
Corps  and  will  act  as  a  constructing 
engineer  at  army  cantonments. 

E.  C.  Johnson  has  been  se- 
lected as  resident  engineer  for  the 
building  of  the  powder  plant  at  Nash- 
ville, Tenn.,  by  the  Du  Pont  Engineer- 
ing Company. 

Glen  S.  Allen  of  McAlester, 
Okla.,  has  been  appointed  county  engi- 
neer of  Sequoyah  County,  Oklahoma. 

Edward  E.  Weaver,  city  en- 
gineer    of     Independence,     Kan.,     has 


resigned  to  accept  a  position  with  the 
Central  States  Oil  Company. 

E.  S.  Belden,  vice-president  of 
the  George  W.  Fuller  Construction  Co., 
who  has  been  in  charge  of  the  com- 
pany's Kansas  City  office  since  1911, 
has  been  transferred  to  Chicago,  to 
take  charge  of  the  office  there.  F.  E. 
Warren  will  succeed  Mr.  Belden  at 
Kansas  City. 

Joseph  Hogan,  who  has  been 
engineer  at  Lyons,  N.  Y.,  for  the 
Lathrop,  Shea,  Hinwood  Co.  on  barge 
canal  work,  has  gone  to  Philadelphia, 
where  he  is  now  associated  with  D.  L. 
Taylor  &  Co.,  in  the  building  of  a  dry 
dock  at  the  League  Island  Navy  Yard. 

E.  P.  Lakeman,  city  engineer 
of  Haleyville,  Ala.,  has  resigned  to  be- 
come cashier  of  the  Traders  &  Farmers 
Bank  of  the  same  city. 

Frederic  H.  Loud,  formerly 
civil  engineer  and  surveyor  at  St. 
Ignace,  Mich.,  is  now  a  first  lieutenant 
in  the  Field  Artillery,  National  Army, 
in  France. 

O.  RiTTMASTER,  formerly  with 
the  Chicago,  Milwaukee  &  St.  Paul  Ry., 
is  now  a  mining  engineer  with  the  Oli- 
ver Iron  Mining  Co.,  Ely,  Minn. 

Gabriel  R.  Solomon,  of 
the  firm  of  Solomon-Norcross  Co.,  con- 
sulting engineers,  Atlanta,  Ga.,  has 
been  commissioned  as  major  in  the 
Engineer  Reserve  Corps  and  assigned 
to  the  engineering  staff  of  the  canton- 
ment division.  He  is  at  present  sta- 
tioned in  New  York  City  in  the  office 
of  D.  C.  Jackling,  director  in  charge 
of  the  construction  of  the  United 
States  Government  smokeless  powder 
plants  at  Charleston,  W.  Va.,  and 
Nashville,  Tenn.  Mr.  Norcross  is 
supervising  engineer  at  Camp  Hum- 
phreys, Belvoir,  Va.  The  firm  of 
Solomon-Norcross  Co.  has  been  en- 
gaged in  cantonment  work  for  the  gov- 
ernment since  last  April  on  a  number 
of  camps  in  the  South  and  West.  The 
general  practice  of  the  firm  will  be  con- 
tinued as  heretofore  with  headquarters 
in  Atlanta. 

Ivan  E.  Goodner,  for  the 
past  two  years  chief  engineer  of  the 
Paradise  Irrigation  District,  Califor- 
nia, has  been  appointed  a  member  of 
the  engineering  staff  of  the  Miami 
Conservancy  District,  Dayton,  Ohio. 
Previous  to  his  connection  with  the 
irrigation  company  he  was  connected 
with  the  mining  operations  of  the 
Aurora  Consolidated  Mines  Co.  of 
Nevada.  Mr.  Goodner  is  a  graduate 
of  South  Dakota  School  of  Mines,  1908. 

John  Chambers,  who  was  at 
one  time  city  engineer  of  Louisville, 
Ky.,  and  consulting  engineer  during 
the  construction  of  the  new  City  Hos- 
pital, has  been  appointed  city  engineer 
to  succeed  David  R.  Lyman,  resigned. 
He  was  in  charge  of  the  work  of  con- 
structing the  sewer  which  connect.- 
Camp  Zachary  Taylor  with  the  Bear- 
grass  intercepting  sewers. 
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A.  Lewis  Blrrage,  Benton 
Harbor,  Mich.,  has  been  promoted  to 
the  rank  of  captain  and  is  now  a  mem- 
ber of  the  headquarters  staff  of  the 
43d  Engineers  at  Camp  American  Uni- 
versity, Washington,  D.  C.  Captain 
Benton  left  the  engineering  depart- 
ment of  Purdue  University  in  1905. 

Andrew  Schultz,  plant  en- 
gineer of  the  Bell  Telephone  Co.  at 
Harrisburg,  Penn.,  has  been  appointed 
plant  engineer  at  Pittsburgh,  effective 
Mar.  1.  He  is  a  graduate  of  the  class 
of  1909  of  Cornell  University,  and  en- 
tered the  employ  of  the  Bell  Telephone 
Co.  as  student  engineer  at  Philadelphia 
in   1909. 

Robert  C.  Glancy,  construc- 
tion engineer  of  the  Bell  Telephone  Co. 
at  Philadelphia,  has  been  appointed 
plant  engineer  at  Harrisburgh,  Penn., 
to  succeed  Andrew  Schultz.  Mr. 
Glancy  is  a  graduate  of  the  class  of 
1909,  Massachusetts  Institute  of  Tech- 
nology, and  entered  the  employ  of  the 
company  as  student  engineer  following 
his  graduation. 

William  T.  Hensley,  of 
Indianapolis,  has  been  appointed  major 
in  the  ordnance  department,  gun  di- 
vision, U.  S.  A. 

K.  H.  Shriver,  junior  engi- 
neer, who  is  in  charge  of  the  construc- 
tion of  Lock  and  Dam  No.  21,  Ohio 
River,  has  been  appointed  first  lieuten- 
ant. Engineer  Reserve  Corps,  and 
placed  on  the  inactive  list  for  an  in- 
definite period  by  the  Chief  of  Engi- 
neers, due  to  work  to  be  done  on  the 
Ohio  River. 

R.  C.  Starr,  formerly  hydraulic 
engineer  for  the  Southern  California 
Edison  Co.,  has  resigned  to  become  sup- 
erintendent of  construction  for  Stone 
&  Webster,  at  Seattle,  Wash.  Mr. 
Starr  had  charge  of  the  extension  of 
the  Big  Creek  dams  in  southern  Cali- 
fornia, described  in  recent  issues  of 
Engineering  News-Record,  which  were 
completed  under  Mr.  Starr's  supervi- 
sion. 

Harry  F.  Bascom  has  been 
elected  city  engineer  of  AUentown, 
Penn. 

P.  E.  Fuller,  who  has  been  en- 
gaged in  reclamation  work  in  the  West, 
and  who  for  the  past  12  years  has  been 
in  the  employ  of  the  Government  in  the 
investigation  of  underground  water  re- 
sources, power,  pumping  and  irrigation 
works,  will  be  associated  with  the  De- 
troit testing  laboratory  in  charge  of 
its  general  engineering  department. 

Maj.  George  S.  Minniss  has 
been  announced  as  quartermaster,  Sec- 
ond Provisional  Brigade,  stationed  at 
Camp  Wadsworth,  Spartanburg,  S.  C. 
■'  WALTERLuNEY,of  Luney  Bros., 
general  contractors,  Victoria,  B.  C,  has 
been  appointed  superintendent  of  con- 
struction of  the  Ogden  Point  assem- 
bling plant  being  built  for  the  Imperial 
Munitions  Board.  Mr.  Luney  succeeds 
the  late  Henry  A.  Bayfield. 
■^  Stanljiy  T.  Scott,  who  has 
been  identified  with  the  contracting 
business    in   the    Northwest   for    seven 


years,  was  recently  elected  president  of 
the  Washington  Machinery  and  Equip- 
ment Co.  in  Seattle. 

C.  Rauscher,  until  recently 
with  Westinghouse  Church  Kerr  & 
Co.,  Inc.,  at  Fort  Wayne,  Ind.,  is  now 
with  the  Central  Construction  Co.,  at 
Magnolia,   Md. 

Maj.  Frederic  A.  Reimer, 
of  the  First  Battalion,  104th  Engi- 
neers, stationed  at  Camp  McClellan, 
Anniston,  Ala.,  will  assume  the  duties 
of  county  engineer  of  Essex  County, 
New  Jersey,  having  resigned  from  the 
army. 

John  H.  Smith  resigned  as  head 
of  the  state  engineering  department  of 
Idaho,  the  resignation  becoming  effec- 
tive Mar.  1. 


Obituary 


Sir  Alexander  M.  Rendel, 
who  died  recently  in  London,  was  a 
distinguished  British  engineer  and  a 
member  of  a  family  which  had  given 
several  men  of  mark  to  the  profes- 
sion. His  father,  James  Meadows  Ren- 
del, was  the  sixth  president  of  the  In- 
stitution of  Civil  Engineers,  1851-52. 
Sir  Alexander  was  the  senior  partner 
in  the  firm  of  Rendel,  Palmer  &  Trit- 
ton  and  consulting  engineer  to  the 
India  office.  He  was  boi-n  in  1829  and 
was  educated  at  Cambridge,  winning 
honors  in  mathematics.  The  older  Ren- 
dell  dying,  he  was  called  upon  at  27 
to  succeed  his  father  as  engineer  to  the 
London  Dock  Company.  He  was  con- 
nected with  dock  and  harbor  works  in 
Great  Britain  and  Ireland,  but  most 
of  his  professional  life  was  passed  in 
India  and  he  designed  two  of  the  most 
noted  bridges  in  the  world,  the  Lans- 
downe  Bridge  over  the  Indus  at  Suk- 
kur,  and  the  other  the  Hardinge  Bridge 
over  the  Ganges.  Mr.  Rendel  became 
Sir  Alexander  Rendel  in  1887,  when  he 
was  made  a  Knight  Commander  of  the 
Indian  Empire. 

Extended  obituary  notices  of  Sir 
Alexander  Rendel  were  published  in 
Engineering  and  The  Engineer  of 
Feb.  1. 

Duncan  D.  McBean,  contrac- 
tor, who  built  the  tunnel  under  the  Har- 
lem River,  New  York  City,  through 
which  the  Lenox  Ave.  branch  of  the  In- 
terborough  subway  runs,  died  in  New 
York,  Feb.  27.  He  was  identified  with 
the  construction  of  large  tunnels 
throughout  the  country,  among  them 
the  La  Salle  St.  tunnel  in  Chicago,  the 
Detroit  River  tunnel  and  the  Siskiyou 
tunnel  on  the  California-Oregon  border 
line.  He  was  the  inventor  of  the  sub- 
aqueous sectional  tunnel,  which  is  built 
on  land  before  it  is  sunk  into  a  river 
bed  and  joined.  He  built  also  the  sec- 
tion of  the  Northern  Pacific  Railroad 
between  Cheney  and  Spokane  Falls, 
Wash.,  and  the  foundations  for  the 
Ainsworth    Bridge    over    Snake    River 


in  Washington.  When  he  went  East 
he  was  first  with  the  firm  of  Brown, 
Howard  &  Co.,  which  built  the  northern 
thirteen  miles  of  the  Croton  Aqueduct. 
He  was  one  of  the  contractors  for  the 
Riverside  Viaduct,  the  145th  Street 
Bridge  over  the  Harlem,  and  the  155th 
Street  Viaduct,  New  York  City.  Mr. 
McBean  was  born  in  Glengarry  County, 
Ontario^  in  1848. 

Harry  Smith  Morrow,  hy- 
draulic engineer  and  vice-president  and 
general  manager  of  the  T.  A.  Gilles- 
pie Co.,  New  York,  died  Mar.  4. 
He  was  44  years  old.  After  complet- 
ing a  course  in  engineering  and  con- 
struction, Mr.  Morrow  entered  the 
employ  of  Baker,  Smith  &  Co.,  manu- 
facturers of  steamheating  appliances. 
While  with  the  T.  A.  Gillespie  Co.  he 
was  in  charge  of  the  building  of  part 
of  the  New  York  State  Barge  Canal 
and  the  construction  of  a  pipe  line 
from  Storm  Mountain,  carrying  it  900 
ft.  under  the  Hudson  River,  as  a  part 
of  the  New  York  City  aqueduct  system. 

Max  J.  BuRGDORF,  one  of  the 
construction  engineers  in  the  building 
of  the  Cripple  Creek  &  Colorado 
Springs  R.R.,  and  engineer  for  the 
company  since  the  completion  of  the 
road,  died  Feb.  12,  at  Colorado  Springs, 
Colo. 

James  Bryan,  56  years  old, 
consulting  engineer,  and  an  authority 
on  street  railway  construction,  died  at 
Pittsburgh,  Feb.  20.  He  was  born  in 
England  and  came  to  America  about 
28  years  ago. 

Dr.  Samuel  G.  Dixon,  com- 
missioner of  the  Pennsylvania  Board 
of  Health,  died  Feb.  26  in  Philadel- 
phia. He  was  66  years  old.  Dr.  Dixon 
was  appointed  commissioner  in  1905, 
when  the  department  was  created,  and 
was  renamed  by  each  Governor.  He 
was  graduated  from  the  medical  de- 
partment of  the  University  of  Penn- 
sylvania in  1866,  and  studied  in 
Europe.  In  1889  Dr.  Dixon  became 
professor  of  sanitary  engineering  at 
the  University  of  Pennsylvania,  and 
in  1890  professor  of  bacteriology  and 
microscopical  technology  at  the  Acad- 
emy of  Natural  Appliances  in  Phila- 
delphia. He  was  an  authority  on  tu- 
berculosis. 

Lowell  Henry  Stone,  city 
recorder  in  the  civil  engineering  di- 
vision of  the  Department  of  Streets 
and  Public  Improvements,  Des  Moines, 
Iowa,  died  Feb.  24.  He  was  born  at 
East  Cambridge.  Mass.,  Nov.  15,  1847, 
and  was  graduated  from  the  Rensse- 
laer Polytechnic-  Institute,  receiving 
his  degree  of  civil  engineer  in  1869. 
He  was  locating  engineer  or  the  Min- 
neapolis and  Kansas  City  line  of  the 
Chicago  Great  Western  Ry..  and  was 
engaged  on  several  other  railway 
works.  He  began  work  in  the  engi- 
neering department  of  Des  Moines  in 
1892.  From  1904  to  1906  he  was  as- 
sistant city  engineer  under  John  W. 
Budd.  At  one  time  he  was  president 
of  the   Iowa   Engineering   Society. 
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Canals  Ready  To  Help  Handle 
Freight  Traffic 

New    York    Barge    Canal    Prepared-— 

Railroads    Urge   Use   of 

Waterways 

America's  rivers  and  canals  promise 
to  bear  a  larger  share  of  the  traffic 
burden  this  year.  A  committee  on  m- 
land  waterways  recently  appointed  by 
Secretary  McAdoo  is  making  a  rapid 
survey  of  the  principal  inland  water 
traffic  routes  of  the  nation  in  order  that 
freight,  particularly  coal  and  iron  ore, 
may  be  diverted  to  water  lines  in  the 
largest    possible    volume. 

In  the  South  increased  use  of  the 
Warrior  and  Tombigbee  River  Canals 
from  the  Alabama  coalfields  to  the 
Gulf  is  contemplated.  The  Chesapeake 
&  Ohio  Canal  is  expected  to  handle  con- 
siderable coal  tonnage. 

Two  important  additions  to  the 
freight  carrying  capacity  of  the  coun- 
try this  year  are  expected  in  the  New 
York  State  Barge  Canal,  connecting 
the  industrial  centers  of  the  Great 
Lakes  with  the  Atlantic  seaboard,  and 
the  canals  of  Eastern  Pennsylvania 
and  New  Jersey.  The  Barge  Canal 
will  be  ready  for  service  with  the 
opening  of  navigation,  it  is  stated. 
In  Philadelphia  the  railroads  and  the 
shipping  interests  represented  by  the 
Philadelphia  Bourse  are  planning  to 
use  the  canals  which  tap  the  anthra- 
cite coal  mining  regions,  and  the  Dela- 
ware and  Raritan  Canal,  which  paral- 
lels the  rail  lines  to  New  York. 

Manufacturers  who  are  interested 
in  the  development  of  the  inland  water- 
ways of  this  country  from  the  stand- 
point of  relieving  railroad  congestion, 
recognize  in  the  early  opening  of  the 
New  York  State  Barge  Canal  the  first 
important  step  in  aiding  the  nation's 
overworked  railroad  plant. 

According  to  Terminal  Engineer 
Maurice  W.  Williams  of  Albany,  the 
Barge  Canal  is  expected  to  be  ready 
for  traffic  at  the  opening  of  navigation 
this  spring.  Terminals  and  stations 
on  the  canal  are  sufficiently  advanced 
and  freight  handling  equipment  has 
been  installed. 

Operating  Companies  Organized 
Several    companies    are    contemplat- 
ing the   operation    of   freight   lines   on 
the  Barge  Canal. 

Many  of  the  terminals  in  upper  New 
York  State  are  ready  for  traffic.  These 
include  such  cities  as  Utica,  Rome, 
Amsterdam,  Schenectady,  Troy  and 
Albany.  Other  important  terminals 
are  well  along,  such  as  Erie  Basin 
(Buffalo),  Rochester,  Syracuse  and 
Oswego. 

At  Buffalo  the  Erie  Basin  terminal  is 
ready  for  the  installation  of  the  per- 
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manent  heavy  freight-handling  equip- 
ment but  temporarily  portable  ma- 
chinery will  be  used  so  that  operation 
of  the  terminal  may  start  immediately. 
Sites  have  been  secured  for  more 
than  55  bar^e  canal  terminals  and 
some  outlay  made  at  50  of  these.  More 
than  20  freight  sheds  of  frame  con- 
struction have  been  rushed  through  to 
accommodate  the  early  traffic,  while 
other  sheds  are  being  built  of  durable 
materials  for  permanent  use.  At  17 
terminals  temporary  timber  cranes 
have  been  furnished  to  handle  freight. 
Fourteen  portable  cranes  have  been 
ordered  recently  in  addition.  Two 
electric  portable  conveyors  ai-e  being 
built  under  contract  by  the  Brown 
Portable  Conveying  Machinery  Co., 
one  of  which  will  be  used  at  Schenec- 
tady, and  there  are  under  contract  five 
10-ten  derrick  cranes  for  various  ter- 
minals. 

More  Heavy  Equipment  Needed 
A  great  deal  of  the  heavy  handling 
equipment  is  still  needed;  $200,000 
worth  of  portal  and  semi-portal  cranes 
and  nearly  $200,000  worth  of  loco- 
motive cranes  will  be  needed,  prices 
calculated  at  pre-war  figures.  On  ac- 
count of  the  scarcity  of  this  equipment 
it  may  be  necessary  to  ask  for  bids 
on  first-class  "used"  cranes. 

Regarding  terminals  in  New  York 
City  the  State  now  owns  eight  sites 
and  plans  to  secure  several  more. 
Here  is  the  status  of  construction  in 
New  York  City:  Pier  6  East  River 
has  been  rebuilt  at  an  expense  of 
$100,000,  and  a  freight  shed  costing 
$128,000  is  under  construction  on  it. 
The  contract  at  Gowanus  Bay,  Brook- 
lyn, calling  for  a  long  bulkhead  and 
considerable  dredging,  is  complete  at 
a  cost  of  $304,661,  and  a  contract  is 
now  in  force  for  the  construction  of  a 
pier  1200  ft.  long  and  150  ft.  wide 
which  will  cost  $510,000.  At  Mott  Ha- 
ven (138th  St.  and  Harlem  River)  a 
contract  for  the  bulkhead  construc- 
tion and  grading  to  the  value  of 
$191,195  is  more  than  half  finished. 
At  Greenpoint  a  pier  and  bulkhead  to 
cost  $211,000  are  well  under  way,  and 
a  pier  is  being  built  at  W.  53rd  St.  for 
$266,000.  All  work  now  under  con- 
struction in  New  York  is  progressing 
satisfactorily,  in  spite  of  considerable 
difficulty  in  securing  some  of  the  ma- 
terials. 

It  is  expected  that  the  full  depth  of 
12  ft.  will  be  maintained  throughout 
the  Barge  Canal.  The  channel  will 
take  care  of  the  largest  boat  which  can 
get  through  the  locks,  which  are  43  ft. 
X  300,  although  the  headroom  under 
canal  bridges  is  15  V2  ft.  Drafts 
from  8  ft.  to  dVz  ft.  will  be  the  best 
from  an  operating  point  of  view. 
In  response  to  a  memorandum  from 


Director  General  McAdoo  to  the  in- 
land waterways  committee  the  indus- 
trial interests  of  Philadelphia,  acting 
through  the  Philadelphia  Bourse,  are 
planning  an  extensive  use  of  the  canals 
that  link  Philadelphia  with  New  York 
and  the  anthracite  mining  regions. 
The  three  railroad  companies  that 
control  the  canals  have  pledged  to  the 
Philadelphia  Bourse  their  support  in 
the  movement. 

Following  the  assurances  received 
from  George  Dallas  Dixon,  vice-presi- 
dent in  charge  of  traffic  of  the  Penn- 
sylvania Railroad,  that  this  system 
would  go  the  limit  to  assist  the  Bourse 
in  encouraging  larger  movement  of 
freight  through  the  canals,  letters 
pledging  their  cooperation  have  been 
received  from  Agnew  T.  Dice,  presi- 
dent of  the  Philadelphia  &  Reading 
Ry.,  and  Rollin  H.  Wilbur,  vice-presi- 
dent of  the  Lehigh  Coal  and  Naviga- 
tion Company. 

The  Pennsylvania  R.R.  controls  the 
Delaware  &  Raritan  Canal;  the 
Philadelphia  &  Reading  Ry.  operates 
the  Schuylkill  Canal,  and  the  Lehigh 
Coal  and  Navigation  Co.  controls  the 
Lehigh  Canal.  It  is  the  contention 
of  the  Bourse  that  if  these  waterways 
were  used  to  their  capacity  in  carry- 
ing coal  and  other  freight,  sufficient 
fuel  could  be  brought  to  Philadelphia 
during  the  summer  to  provide  for  iji- 
dustrial  and  domestic  needs  through- 
out next  winter  and  thus  avert  another 
coal  famine.  Shipment  by  the  water- 
ways, incidentally,  will  relieve  the 
railroads  of  the  heavy  traffic  demands 
that  are  now  being  made  on  them. 

The  letters  that  were  received  from 
the  officials  of  these  companies  were 
in  reply  to  communications  which  had 
been  sent  out  by  Emil  P.  Albrecht, 
president  of  the  Bourse,  at  the  request 
of  Director  General  McAdoo's  recently 
appointed  inland  waterways  commit- 
tee. In  the  commission's  request  for 
data  regarding  the  steps  that  would 
have  to  be  taken  to  bring  about  greater 
ultilization  of  the  canals  was  a  memo- 
randum from  Mr.  McAdoo  in  which 
he  let  it  be  known  that  he  "desired 
that  this  work  be  pushed  with  all  pos- 
sible speed,  since  the  time  is  short  for 
the  development  of  the  necessary  fa- 
cilities for  use  this  season." 

Gasoline  to  Replace  the  Mule 
Conferences  are  now  being  held  by 
Mr.  Albrecht  with  the  officials  of  the 
Pennsylvania  R.R.  with  a  view  to 
reaching  a  definite  plan  for  submis- 
sion to  Washington  authorities  regard- 
ing speeding  up  the  movement  of 
freight  via  the  Delaware  &  Raritan 
Canal,  which  connects  the  Delaware 
and  Raritan  Rivers  and  offers  an  in 
side  water  route  between  Philadelphia 
and    New    York.      Mr.    Albrecht    also 
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will  confer  with  President  Dice  of  the 
Philadelphia  &  Reading  relative  to 
the  Schuylkill  Canal,  and  Vice-Presi- 
dent Wilbur  of  the  Lehigh  Coal  and 
Navigation  Co.  regarding  the  Lehigh 
Navigation    Co.    regarding  the   Lehigh. 

With  navigation  on  the  canals  to  be 
opened  up  shortly,  the  Pennsylvania 
R.R.  purposes  to  displace  mule  tow- 
age of  boats  this  year  with  the  use  of 
small  power  craft.  This  is  expected 
to  accelerate  greatly  the  movement  of 
traffic  through  the  canal  and  to  result 
in  shipments  traversing  the  entire 
length  of  the  Delaware  &  Raritan 
waterway  in  24  hours  instead  of  sev- 
eral days. 

The  Bourse  has  appealed  to  all  ship- 
pers to  divert  as  much  of  their  freight 
as  possible  to  the  canals  and  thus  aid 
the  railroads,  upon  which  the  Gov- 
ernment has  first  call,  in  expediting 
rail  traffic. 


Lieutenant  Anderson  is  an  officer  in 
Quartermaster's  Machine  Repair  Shop 
No.  304,  and  the  experience  he  gained 
during  the  years  he  was  an  executive 
of  the  Ideal  Engine  Co.  makes  valu- 
able the  work  he  is  doing  now. 


Bruce  Anderson  Takes  a  Hand  in 
Uncle  Sam's  Big  Job 

Bruce  Anderson,  secretary  of  the 
Ideal  Engine  Co.,  of  Lansing,  Mich., 
and  well  known  to  concrete  mixer  man- 
ufacturers, contractors  and  builders 
throughout  the  country,  is  a  first  lieu- 
tenant in  the  regular  army  and  expects 
to  leave  soon  for  France. 

Lieutenant  Anderson,  who  is  a  son- 
in-law  of  R.  E.  Olds,  automobile  manu- 
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facturer  of  Lansing,  was  one  of  the 
first  to  offer  his  services  to  his  coun- 
try after  the  declaration  of  war  with 
Germany.  He  entered  the  officers' 
training  school  at  Fort  Sheridan,  111., 
and  upon  being  commissioned  a  first 
lieutenant  was  ordered  to  Fort  Sam 
Houston,  at  San  Antonio,  Texas. 


Munitions  Supply  Centered 
in  Baruch 

Powers  To  Be  Extended  to  Minister  of 

Munitions,   Is  Rumor,  if  Overman 

Bill    Passes 

In  making  Bernard  M.  Baruch  chair- 
man of  the  War  Industries  Board  on 
Tuesday,  the  President  indicated  by 
letter  an  intention  to  center  in  the 
board  all  control  of  purchases  for 
this  government  and  our  allies,  with- 
out, however,  discarding  the  present 
mechanism  of  the  various  purchasing 
branches  of  the  administration.  It  is 
reported  that,  while  M^.  Baruch  is 
technically  in  an  advisory  position  at 
present,  he  will  be  given  full  executive 
authority  when  the  Overman  bill  be- 
comes law.  This,  it  is  pointed  out, 
would  make  him  for  all  practical  pur- 
poses a  minister  of  munitions. 

Extracts  from  President  Wilson's 
letter  defining  the  duties  of  the  reju- 
venated War  Industries  Board  and  of 
its  new  chairman  follow: 

"The  functions  of  the  board  should 
be: 

"1.  The  creation  of  new  facilities 
and  disclosing,  if  necessary,  the  open- 
ing up  of  new  or  additional  sources  of 
supply. 

"2.  The  conversion  of  existing  facili- 
ties, where  necessary,  to  new  uses. 

"3.  The  studious  conservation  of  re- 
sources and  facilities  by  scientific,  com- 
mercial and  industrial  economies. 

"4.  Advice  to  the  several  purchasing- 
agencies  of  the  Government  with  re- 
gard to  the  price  to  be  paid. 

"5.  The  determination,  wherever 
necessary,  of  priorities  of  production 
and  of  delivery  and  of  the  proportions 
of  any  given  article  to  be  made  imme- 
diately accessible  to  the  several  pur- 
chasing agencies  when  the  supply  of 
that  article  is  insufficient,  either  tem- 
porarily or  permanently. 

"6.  The  making  of  purchases  for  the 
Allies. 

"The  duties  of  the  chairman  are: 

"1.  To  act  for  the  joint  and  several 
benefit  of  all  the  supply  departments 
of  the  Government. 

"2.  To  let  alone  what  is  being  suc- 
cessfully done  and  interfere  as  little 
as  possible  with  the  present  normal 
processes  of  purchase  and  delivery  in 
the  several  departments. 

"3.  To  guide  and  assist  wherever 
the  need  for  guidance  or  assistance 
may  be  revealed;  for  example,  in  the 
allocation  of  contracts,  in  obtaining 
access  to  materials  in  any  way  pi-e- 
empted,  or  in  the  disclosure  of  sources 
of  supply. 

"4.  To  determine  what  is  to  be  dune 
when  there  is  any  competitive  or  other 
conflict  of  interest  between  depart- 
ments  in  the   matter   of   supplies. 

"5.      To    see   that   contracts   and    de- 


liveries are  followed  up  where  such 
assistance  as  is  indicated  under  3  and 
4  above  has  proved  to  be  necessary. 

"In  brief,  he  should  act  as  the  gen- 
eral eye  of  all  supply  departments  in 
the  field  of  industry." 


Business  Notes 


George  McCarron,  who  was  formerly 
in  charge  of  the  concrete  mixer  depart- 
ment of  the  F.  C.  Austin  Co.,  Inc.,  in 
New  York,  has  returned  to  this  terri- 
tory. For  several  years  Mr.  McCarron 
has  represented  the  Austin  Co.  in  Port- 
land, Ore.,  and  Chicago.  His  friends 
in  New  York  welcomed  him  back  to  his 
old  field  on  Jan,  1. 

Chester  W.  Larner  announces  the 
incorporation  of  the  Larner-John;-:'?  • 
Valve  and  Engineering  Co.,  Widener 
Building,  Philadtlphia.  This  company 
has  acquired  exclusive  rights  lor  the 
Johnson  hydraulic  valve,  Johnson  dif- 
ferential surge  tank  and  other  hy- 
draulic specialties.  The  Johnson 
valves  will  be  manufactured  for  this 
company  exclusively  by  the  Wellman- 
Seaver-Morgan  Co.,  Cleveland,  Ohio. 

Amplex,  Incorporated,  is  the  name 
of  an  export  company  just  organized 
by  Felix  F.  Weiner  to  represent  Amer- 
ican manufacturers  in  Japan  and  the 
Far  Eastern  markets.  The  company  is 
interested  in  obtaining  the  accounts  of 
manufacturers  of  standardized  steel 
buildings  and  structural  steel. 

Crushed  Rock  Association 
Formed 

In  ordei  ',o  cooperate  effectively  with 
the  Federal  and  state  Governments,  the 
crushed-stone  industries  of  the  country 
recently  organized  the  National 
Crushed  Stone  Association.  Officers 
were  elected  as  follows:  President,  A. 
J.  Blair^  treasurer  and  general  man- 
ager of  Lake  Shore  Stone  Co.,  Milwau- 
kee, Wis.;  first  vice  president,  S.  M. 
Hall,  manager  of  the  Mount  Pleasant 
Stone  Co.,  Mount  Pleasant,  Iowa;  sec- 
ond vice  president,  John  Rice,  president 
of  the  General  Crushed  Stone  Co.,  Eas- 
ton,  Penn.;  treasurei,  A.  J.  Sullivan, 
vice-president  of  the  United  States 
Crushed  Stone  Co.,  Chicago,  111.;  sec- 
retary, N.  C.  Rockwood,  editor  of  Rock 
Products,  538  South  Clark  St.,  Chicago. 

Six  state  organizations  have  been 
formed  as  auxiliaries  of  the  association, 
and  twelve  more,  including  one  in  Can- 
ada, are  being  formed.  Headquarters 
of  the  national  body  are  in  Chicago. 

Goodwin  Car  Co.  Changes  Hands 

The  entire  plant,  equipment  and 
assets  of  the  Goodwin  Car  Co.,  man- 
ufacturers of  steel  cars,  were  sold  at 
public  auction  to  Thomas  M.  Voyle,  of 
Scranton,  Penn.,  for  $350,000.  This 
bid  was  submitted  at  the  auction  with 
the  inventoi'y  of  the  property.  The 
plant  is  located  at  Clearing,  111.  It  is 
understood  that  the  new  owners  will 
continue  the  operation  of  the  plant. 
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Prices  Stationary  with  Government 
Work  Heavy 

War  Work  Continues  to  Take  Up  Stock  in  Private  Building  Con- 
struction— Strong  Demand  for  Lumber — Money 
Rates  May  Tighten 

Government  financing,  including 
the  large  issues  of  treasury  notes 
and  the  coming  war  loan,  have 
made  money  for  private  building 
construction  exceedingly  scarce, 
manufacturing  investments  being 
apparently  better  taken  care  of  by 
the  banks  than  real  estate  invest- 
ments. In  spite  of  the  resulting 
decline  by  almost  fifty  per  cent, 
of  city  building  operations,  con- 
struction material  prices  are  hold- 
ing firm  on  the  strength  of  work 
for  the  Federal  Government.  There 
have  been  increases  all  over  the 
country  in  gravel  and  crushed- 
stone  prices,  and  gravel  is  no 
longer  quoted  in  New  York  be- 
cause the  demand  for  war  work 
apparently  exceeds  the  supply. 
The  enormous  purchases  of  lum- 
ber for  war  work  are  having  their 
effect  in  raising  prices.  Lumber  _ 
manufacturers  report  that  demand 
and  shipments  are  running  well 
ahead  of  production,  so  that  stocks 
are  being  reduced  while  orders  are 
putting  pressure  on  the  mills  for 
maximum  output. 

The  reason  for  all  these  things,  in 
the  face  of  the  reduction  of  building 
work,  is  apparent  from  recent  total  fig- 
ures of  contracts  let  in  the  northeast- 
ern quarter  of  the  country,  which  dur- 
ing the  past  two  months  were  valued 
at  60',;  more  than  in  1917,  115%  more 
than  in  1916  and  about  205%  more 
than  in  1915. 

Nor  is  there  reason  to  doubt  that 
other  sections  of  the  country  are  less 
active.  Business  in  the  South  and 
West  is  far  more  active  than  at  this 
time  last  year,  according  to  general  sta- 
tistics, and  these  sections  likewise  are 
occupied  with  a  great  deal  of  war  work. 

The   failure    situation    has    improved 

60 


the    completion    of    a    number    of    the 
larger  contracts. 

The  present  even  course  of  prices,  as 
indicated  in  the  charts,  is  due  in  large 
part  to  price  regulation.  This  corre- 
sponds with  close  approximation  to  the 
recent  course  of  commercial  price  in- 
dices.     There    is    no    telling,    however, 
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PRINCIPAL    CONSTRUCTION    MATRRTAI..S    HOLD    AT    HIGH    LEVELS 


generally,  but  especially  in  the  West 
and  South,  in  spite  of  increasing  rates 
of  interest.  This  was  not  altogether 
expected  in  view  of  the  feeling  that 
more  necessary  industries  must  be 
taken  care  of  perhaps  at  the  expense  of 
others,  and  that  time  loans  are  likely 
to  break  through  6%.  It  is,  perhaps, 
indication  of  widespread  care  in  busi- 
ness  management. 

The  labor  situation  on  construction 
work  continues  difficult  with  high  wages 
prevailing  on  rush  contracts  and  labor 
difficult  to  keep  on  ordinary  work.  It 
is  reported  that  the  subway  work  in 
New  York  City  now  emplovs  but  7000 
men  as  against  12,000  last  April,  and 
that  the  reduction  is  only  partly  due  to 


whether  the  continuing  gradual  infla- 
tion of  money  and  credit  will  force  a 
readjustment  and  these  prices  will 
break  through  present  upper  limits. 


Chambers   of  Commerce   to   Dis- 
cuss Wartime  Readjustments 

Business  readjustment  to  war  will  be 
the  dominant  note  of  the  sixth  annual 
meeting  of  the  United  States  Chamber 
of  Commerce.  The  four  critical  ques- 
tions of  the  day — financing  the  war, 
railroads,  centralized  control  of  indus- 
try and  shipping — will  be  considered 
from  the  twofold  point  of  view  of  fill- 
ing the  Government  requirements  with 
least  disturbance  to  industry. 


War    Work    Moves    Swiftly 
Under  Cleveland  Com- 
mission 

War  work  in  Cleveland  is  pro- 
gressing smoothly  and  swiftly 
under  the  campaign  of  coordina- 
tion supervised  by  the  Cleve- 
land War  Industries  Commission. 
Several  thousand  manufacturing 
plants  in  the  Cleveland  district 
are  being  welded  into  an  organ- 
ized unit. 

It  is  planned  to  establish  Gov- 
ernment offices  in  charge  of  capa- 
ble men  with  authority  to  bring 
manufacturers  and  Government 
in  contact  on  war  work. 


STEEL  PROni'CTS  SHOW  REGULATION   BY  GOVERNMENT 


Exportation  of  Scrap  Iron 

The  War  Trade  Board  calls 
attention  to  the  fact  that  the 
exportation  of  scrap  iron  or  steel 
requires  an  oxport  license. 
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A  Special  Issue 
for  Railroad  Men 

SPECIAL  issues  of  Engineering  News-Record  have 
not  been  frequent,  and  it  is  believed  that  the  average 
reader  would  not  care  to  have  them  frequent.  Water- 
works men,  however,  have  come  to  look  yearly  for  special 
issues  just  preceding  their  two  principal  conventions, 
the  road  and  concrete  conventions  have  been  similarly 
heralded,  and  this  year,  the  week  before  the  railroad 
men  meet  in  Chicago,  an  attempt  has  been  made  to  give 
these  men  something  of  special  value.  Mr.  Phelps,  in 
his  article  on  the  Cleveland  freight  terminal,  does  not 
merely  describe  a  large  plant;  he  analyzes  its  design. 
Mr.  Burgess,  who  in  a  general  article  in  this  journal 
a  year  ago  showed  the  thorough  way  in  which  The 
Delaware  and  Hudson  Company  has  gone  into  its 
valuation  work,  tells  what  his  land  forces  are  doing. 
Another  article  describes  new  machines  that  simplify 
maintenance.  The  abstract  of '  the  joint  committee's 
track-stress  report  represents  the  careful  effort  of  a 
member  of  this  staff  to  summarize  for  the  busy  reader 
the  200  pages  of  matter  presented  in  January  before 
the  American  Society  of  Civil  Engineers.  Mr.  Tomlin 
tells  some  more  of  what  our  railroad  men  are  doing 
in  France.  Other  articles  round  out  the  issue,  and  give 
every  kind  of  railroad  man,  it  is  hoped,  something 
interesting  and  useful. 

War  Emergency 
Yard  Improvements 

RECOGNIZING  at  once  the  crying  need  of  the  rail- 
roads for  better  yard  facilities  in  the  war  emergency 
and  the  impracticability  of  making  extensive  alterations 
at  this  time,  the  yards  and  terminals  committee  of 
the  American  Railway  Engineering  Association  has 
concentrated  its  efforts  on  eliminating  minor  defects 
in  existing  yards.  It  suggests  that  each  railroad  ap- 
point a  small  committee,  made  up  of  an  engineer  versed 
in  yard  design  and  a  practical  yard  man,  such  as  a 
yardmaster  or  yard  conductor,  to  devote  its  whole  time 
to  traveling  over  the  line  and  making  a  study  of  the 
opportunities  for  small  changes  to  improve  operating 
conditions.  To  bring  out  more  clearly  the  possibilities, 
a  catechism  of  25  questions  has  been  prepared.  One 
question  asks  whether  one  receiving  or  departure  track, 
where  these  tracks  are  too  short,  cannot  be  lengthened 
to  accommodate  the  maximum  train.  Another  makes 
the  more  sweeping  suggestion  that  the  movement  of 
traffic  in  the  yard  might  be  reversed.  The  catechism, 
broad  ^s  it  is,  will  doubtless  bring  to  mind  other 
questions  applicable  to  any  particular  yard.  The  com- 
mittee began  its  attack  on  this  problem  last  year,  before 


the  Government  took  over  the  railroads,  and  some  of 
the  companies  felt  it  impossible  to  assign  men  to  the 
task.  Under  the  new  regime  it  should  be  easy  to  carry 
out  the  plan,  and  so  perhaps  lessen  the  danger  of  worse 
congestion  than  we  have  yet  seen. 

Unethical  Practices  Lower 
Engineers'  Standing 

SO  LONG  as  engineers  persist  in  flagrant  violations 
of  even  the  fundamental  principles  of  their  code 
of  ethics,  it  must  be  expected  that  engineers  will  be 
rated  as  though  they  had  no  code  of  ethics  to  live 
up  to  or,  worse  still,  failed  to  honor  their  code.  Within 
a  month  in  a  single  Western  state,  the  daily  press 
reported  two  instances  illustrating  the  kind  of  ethical 
transgressions  referred  to.  In  one  case  several  engi- 
neers were  being  considered  for  the  position  of  con- 
sulting engineer  on  work  to  be  undertaken  by  the  city. 
One  of  them  put  in  a  bid,  stating  the  price  for  which 
he  would  prepare  the  plans  and  supervise  construction. 
The  amount  of  the  bid  was  mentioned  in  the  daily 
press  and  the  city  was  inclined  to  accept  it,  when  a 
telegram  was  received  from  another  engineer  who 
had  also  looked  over  the  work,  and  who  hastened  to 
place  a  bid  slightly  below  the  one  just  filed.  Apparently 
this  was  a  clear  case  of  price  cutting  such  as  merchants 
of  the  lower  class  sometimes  resort  to.  In  another 
instance,  a  small  town  had  applied  to  the  state  public 
utilities  commission  for  a  reduction  in  its  light  rates. 
In  the  course  of  the  hearing  the  commission's  investi- 
gators surprised  the  engineer  who  was  presenting  the 
case  for  the  town  by  exposing  an  agreement  which 
the  engineer  had  made  with  the  town  for  a  contingent 
fee  in  return  for  his  testimony  and  services.  The 
agreement  was  that  the  money  which  the  town  would 
save  on  lighting  bills  for  a  term  of  two  years,  if  the 
desired  reductions  were  secured,  would  be  paid  to  the 
engineer  if  he  secured  the  reduction.  The  commission's 
examiners  w^;re  of  the  opinion  that  the  testimony  of 
such  a  witness  should  not  be  considered.  Ethical  matters 
are  not  the  only  ones  to  be  considered  in  seeking  a 
higher  rating  professionally;  but  while  such  lapses  a.« 
these  from  the  well-established  code  of  ethics  occur, 
the  standing  of  all  engineers  will  suffer. 

New  York  Subways 
Must  Be  Finished 

IT  IS  asserted  on  good  authority  that  unless  some 
means  of  readjusting  present  construction  contracts 
is  found  it  will  be  difficult,  if  not  impossible,  to  com- 
plete the  New  York  City  subways  and  many  other  public 
works.      A  bill  is  to  be  introduced  in  the  state  legisla- 
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ture  which  will  make  it  possible  for  administrative 
bodies  to  take  into  account  the  extreme  conditions 
that  have  arisen  since  last  April.  As  noted  in  the  news 
section  of  this  issue,  this  legislation  would  deprive 
the  contractors  of  all  profit  from  the  time  this  country 
entered  the  war,  but  would  make  it  possible  for  the 
authorities  with  whom  they  have  contracted  to  pay  the 
actual  cost  of  work  done  since  that  date.  This  pro- 
posal, as  fair  to  contractors  as  can  be  asked,  since  it 
would  enable  them  to  finish  the  work  without  further 
loss,  and  certainly  fair  to  the  state,  cannot  justifiably 
be  opposed  on  political  grounds.  The  outstanding  fact 
that  New  York  City,  almost  at  its  legal  debt  limit,  is 
carrying  fifteen  million  dollars  a  year  in  fixed  charges 
on  investments  that  will  be  idle  till  the  new  system  is  in 
operation  should  alone  compel  immediate  indorsement 
by  the  city  of  the  proposed  legislation.  With  its  con- 
tractors at  the  limit  of  their  resources,  with  the  delay 
and  expense  of  reorganization  and  with  the  certainty 
of  litigation  involving  millions  and  lasting  for  years 
should  the  city  permit  the  contractors  to  be  forced  out; 
and,  as  the  final  straw,  with  the  United  States  Govern- 
ment preparing  to  undertake  work  within  New  York 
City  which  may  cost  more  than  the  sum  which  will  be 
spent  in  completing  the  subways,  and  the  management 
on  which  can  pay  any  prices  or  commandeer  any  labor 
or  material  needed,  it  is  evident  that  the  city  is  in  a 
most  serious  situation.  It  must  reconsider  its  attitude, 
justifiable  in  ordinary  times,  that  the  contractors 
undertook  all  losses  incident  to  the  work,  and  that  such 
losses  are  no  concern  of  the  city,  and  join  hands  with 
them  to  insure  the  city  and  the  country  against  the 
serious  setback  that  would  result  from  the  suspension 
of  this  work. 


The  Miracle  of  the  Mass 

NORMALLY  the  mass  of  the  people  follow  a  few 
leaders.  History  is  the  record,  page  after  page, 
of  the  doings  of  nations  under  the  guidance  of  a  few 
men.  But  now  and  then  in  the  record  you  come  to 
a  story — and  it  is  always  a  thriller — in  which  the  mass 
of  the  people  yank  their  leaders  from  the  head  of  the 
procession  and  move  whenever  and  wherever  their  whims 
or  their  wisdom  dictate.  Such  a  page  is  being  written 
now  in  the  logbook  of  the  world. 

Mass  movements  are  the  miracles  of  the  day.  They 
are  the  big  surprise.  When  the  war  began,  our  minds 
ran  riot  with  the  expectancy  of  inventions,  of  miracles 
of  matter.  We  awaited  the  daring  developments  of 
wizardry — things  wireless,  things  uncanny. 

There  have  been  miracles  of  matter,  of  course.  In 
time  of  peace  we  would  have  acclaimed  them  as  mar- 
velous. But  we  give  them  a  glance  and  turn  with  serious 
interest  to  the  miracles  of  mass  movements.  If  a 
chemist  came  forth  now  and  turned  gold  into  lead,  our 
eyes  would  still  be  riveted  to  the  Russian  drama  where 
diamonds  have  become  dust,  and  dust  is  becoming — 
what?  We  look  at  Germany  and  Austria.  Will  the 
miracles  of  the  mass  overcome  their  own  miracles  of 
matter  and  make  ours  unnecessary?  In  England,  they 
tell  us,  an  orderly  miracle  of  the  mass  is  taking  place — 
and  in  France. 

Who  doesn't  sense  the  upgathering  sweep  of  it  at 
home?     And   if  your   feeling   is   one  akin   to   fear,    is 


there  or  isn't  there  mingled  with  it  and  dominating  it 
a  sense  of  relief  because  many  of  the  hampering  grips 
of  the  old  order  are  passing  into  history? 

It  will  be  an  interesting  story  when  it  is  written  by 
a  future  Carlyle;  and  those  of  us  living  in  the  life 
of  it  will  understand  it  better  when  we  read  it  than 
we  do  now.  Old  phrases  will  come  back  to  us.  "Cost 
plus"  will  be  one  of  them.  We  shall  wonder  then,  not 
at  tlie  miracle  of  the  mass,  but  at  the  stark  madness 
of  men — we  had  thought  them  big  men — who  played 
poker  openly  at  a  holy  moment. 

The  future  historian  will  be  careful  to  point  out, 
however,  some  salient  facts  that  we,  in  the  jam  of 
things,  may  fail  to  emphasize.  He  will  trace  in  detail 
through  the  nineteenth  century  the  gradual  growth  of 
what  we  call  our  classes — our  employer  class,  our  labor- 
ing class,  our  banker  class  and  so  on;  and  he  will 
underscore  the  outstanding  fact  that  the  poker  players 
were  a  minority  of  each  class.  But  to  us,  living  in 
the  turmoil,  this  fact  is  not  outstanding.  Mass  indigna- 
tion does  not  discriminate.  By  its  very  nature  it  can 
not  discriminate.  It  is  too  overwhelming.  It  is  a 
thing  of  the  heart,  not  of  the  head. 

The  miracle  of  the  mass  can  wreck  us  or  save  us.  In 
all  groups  there  are  good  and  bad,  in  the  moral  sense. 
There  are  good  lawj-^ers  and  bad  lawyers,  good  em- 
ployers and  bad  employers,  good  engineers  and  bad 
engineers,  good  laborers  and  bad  laborers.  If  the  old 
classification  by  professions  does  not  disappear,  and  that 
quickly,  the  outlook  is  ominous.  If  the  employers  stick 
together  as  a  class,  and  the  lavv^ers  as  a  class,  the 
industrial  workers  as  a  class,  regardless  of  the  good 
and  evil  among  them.  Heaven  help  us!  But  if  the  up- 
sweeping protest  against  the  poker  players  of  all  classes 
destroys  the  class  distinctions  and  aligns  the  good 
against  the  bad,  then  we  are  saved. 

The  hope  of  salvation  grows  day  by  day.  Our  fight 
against  a  ruthless  autocracy  to  whom  people  are  pawns 
has  stirred  our  deepest  age-old  moral  instincts.  The 
sons  of  most  of  us  are  in  that  fight.  Their  lives  can- 
not be  gambled  with  by  the  poker  players  of  any  class. 
And  this  feeling  is  permeating  the  good  men  of  all 
classes. 

What  the  miracle  of  the  mass  will  mean  to  us  in 
fhis  countrj'  lies  in  a  large  measure  in  the  hands  of 
the  good  employers.  Are  they  courageous  enough  to 
meet  their  clear  duty,  to  cut  loose  from  an  artificial 
class  grouping,  and  align  themselves,  by  their  acts,  with 
the  good  in  the  new  moral  grouping? 

What  will  the  future  Carlyle  say  of  them? 


The  Track  Stress  Committee's  Work 
a  Brilliant  Piece  of  Research 

A  MEASURE  of  personal  appreciation  and  thanks 
is  due  the  committee  on  stresses  in  railway  track 
from  every  member  of  the  engineering  profession.  The 
committee  has  written  a  new  page  in  the  book  of 
engineering.  Its  investigation  is  a  classic.  Of  direct 
benefit  to  the  world,  the  work  stands  to  the  credit  of 
the  whole  profession. 

The  problem  placed  before  this  group  of  volunteer 
workers  was  difficult — among  the  mo?t  difficult  in  the 
whole  range  of  engineering  practice.     It  grew  out  of 
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a  century  of  empirical  development,  in  all  of  which  time 
hardly  a  rudiment  of  track  science  was  developed.  Com- 
plicated by  many  elements  of  variation,  the  problem 
seemed  to  defy  scientific  analysis.  A  bed  of  earth,  a 
stone  pile,  rough  timbers  and  steel  rails  spiked  to 
them  form  a  combination  which,  continuously  modified 
by  settlement,  decay,  frost,  the  spike  maul  and  the 
tamping  bar,  is  an  unpromising  subject  for  the  appli- 
cation of  mechanics.  Yet  the  committee,  without  false 
steps  or  initial  failure,  succeeded  in  bringing  railway 
track  within  the  scope  of  engineering  science. 

That  keen  insight  guided  the  planning  of  the  tests 
is  evident  from  the  general  facts.  And  all  who  have 
done  research  work  will  recognize  that  the  prepara- 
tions for  the  experimental  attack  involved  admirable 
skill  in  designing  instruments  and  conducting  diflficult 
experiments.  Without  this  skill,  indeed,  the  whole  in- 
vestigation would  have  yielded  empty  or  misleading 
results.  But,  no  less  important,  an  amount  of  labor 
really  vast  in  its  proportions  was  spent  on  the  actual 
testing  operations.  Only  through  a  prodigious  massing 
of  individual  test  results  did  the  final  figures  acquire 
such  generality  as  to  make  them  an  adequate  basis  for 
broad  deductions  concerning  track  action.  The  value 
of  mere  quantity  of  work  is  not  often  so  clearly  ap- 
parent as  here.  Hard  work  is  what  made  the  com- 
mittee's research  a  classic, 

A  fourth  indispensable  factor  in  the  success  of  the 
research  is  apt  to  be  overlooked.  This  is  the  element 
of  cooperation.  Its  influence  on  the  work  was  so  great 
that  in  recognizing  it  one  is  apt  to  be  inspired  with 
renewed  belief  in  cooperation,  a  power  which  has  not 
been  accorded  as  much  recognition  in  engineering  as 
it  should  receive — or  as  it  may  receive  during  the  next 
generation. 

Railway  companies,  steel  makers,  technical  colleges 
and  individual  engineers  gave  their  help  to  the  track- 
stress  work.  Standard  track  in  regular  service  was 
made  available  for  testing,  new  rails  of  various  weights 
were  supplied  and  the  committee  was  given  the  un- 
usual opportunity  of  preparing  sections  of  test  track 
by  which  the  influence  of  a  single  factor  of  variation 
could  be  studied  separately.  Locomotives  and  their 
crews  were  placed  at  the  disposal  of  the  test  ^parties 
with  broad-minded  liberality.  By  virtue  of  this  abun- 
dance of  resources  a  complete  comprehensive  range  of 
conditions  could  be  subjected  to  study.  Without  it  the 
committee  might  have  deduced  vr.rious  interesting 
probabilities,  but  could  never  have  reached  the  certainty 
of  proof.  Had  the  work  not  been  aided  by  such  re- 
markable cooperation,  only  a  few  track  and  load  con- 
ditions could  have  been  investigated.  Many  years  c? 
piecemeal  experimentation  by  different  men  in  different 
places  would  have  been  required  to  bring  together  the 
variety  of  test  data  on  the  effect  of  track  variables 
which  we  now  possess.  This  loss  of  time  has  been 
avoided,  to  the  profit  of  all. 

But  more  has  been  gained  than  merely  time.  Un- 
connected pieces  of  research  by  different  men  do  not 
fit  together  well.  New  elements  of  variation  are  brought 
in,  results  cannot  be  compared  directly,  and  in  conse- 
quence combined  tests  amount  to  far  less  than  this  sum ; 
the  lack  of  coordination  produces  a  great  loss.  In  the 
committee's  work,  on  the  other  hand,  all  the  resources 


and  all  the  effort  exjjended  were  fully  coordinated.  The 
resulting  gain  can  hardly  he  overestimated.  It  is  by 
no  means  extravagant  to  credit  the  comprehensive  scope 
of  the  test  results  primarily  to  the  cooperation  brought 
to  bear  oi.  the  work.  Our  appreciation  should  there- 
fore address  itself  not  only  to  the  members  of  the 
committee  but  also  to  those  who  helped  in  concentrating 
upon  the  problem  such  an  abundance  of  test  material 
and  resource. 


Administration  Must  Undertake  Campaign 
of  Railroad  Construction 

ONE  of  the  greatest  American  military'  authorities 
recently  declared  that  in  military  operations  trans- 
portation is  the  most  es.sential  element  of  all.  The 
events  of  the  past  winter  have  brought  home  to  the 
public  as  never  before  that  in  the  peaceful  operations 
of  industry  as  well,  transportation  has  become  an 
absolutely  essential  element.  In  fact  transportation 
has  become  as  truly  a  necessity  of  life  at  the  present 
day  as  food  and  clothing  and  shelter.  It  has  been 
demonstrated  this  winter  in  terms  of  actual  human 
suffering  that  mere  clogging  of  the  channels  of  trans- 
portation will  very  quickly  make  the  people  of  busy 
and  prosperous  cities  idle  for  lack  of  work,  cold  for 
lack  of  fuel  and  hungry  for  lack  of  food. 

The  events  of  the  past  winter,  too,  have  demon- 
strated that  "preparedness"  in  this  vital  matter  of 
transportation  is  as  important  to  the  prosperity  of  a 
nation  and  the  individuals  comprising  the  nation  as 
preparedness  in  military  matters  is  to  national  defense. 
Locomotives  and  cars  cannot  be  built  overnight  at  a 
time  when  congestion  of  traflfic  reveals  their  shortage. 
Their  building  must  be  begun  long  in  advance  of  tne 
need.  The  same  thing  applies  to  all  the  other  facilities 
on  which  transportation  depends — rails,  structures, 
ships,  wharves,  terminals. 

Another  thing  which  has  been  made  more  clear  than 
ever  before  is  that  the  ovtrloading  of  a  railway  trans- 
portation system  is  fatal  to  its  successful  operation.  At 
the  very  time  when  the  demand  is  greatest  and  most 
urgent,  the  movement  slows  down.  In  other  depart- 
ments of  industry,  whenever  demand  exceeds  supply 
business  is  brisk,  prices  rise  and  under  this  stimulus 
production  increases  to  meet  the  needs.  In  the  railway 
business,  however,  whenever  demand  exceeds  supply  the 
result  is  a  clogging  of  the  whole  machine. 

The  obvious  lesson  to  be  drawn  from  the  trying 
experiences  of  this  winter  is  that  a  larger  "factor  of 
safety"  must  be  provided  in  the  capacity  of  transporta- 
tion systems.  There  must  be  in  normal  times  some 
surplus  of  locomotive?  and  cars  and  terminal  capacity, 
and  the  growth  of  traffic  must  be  anticipated  by  the 
provision  of  facilities  to  carry  the  trafl[ic. 

Of  course  it  will  cost  money  to  furnish  a  factor  of 
safety  in  railway-traffic  capacity.  Factors  of  safety 
always  cost  money;  but  no  one  today  doubts  their 
necessity.  A  few  millions  of  dollars  spent  in  1913  for 
extra  rolling  stock  and  terminal  facilities  would  have 
saved  a  great  many  million  dollars  this  year  in  loss 
of  wages,  reduced  production,  and  arrested  activity  of 
an  entire  nation.  Dui'ing  the  past  winter,  with  the 
whole  world  on  the  edge  of  famine,  the  Governor  of 
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Iowa  made  an  urgent  appeal  for  cars  to  move  the  corn 
crop,  declaring  that  millions  of  bushels  would  be  spoiled 
unless  the  railways  could  furnish  cars  to  move  it  prompt- 
ly. What  is  true  of  Iowa  corn  is  true  of  every  other 
commodity.  The  farmer,  the  merchant,  the  manufac- 
turer, the  miner — all  are  helpless  unless  they  can  have 
transportation  to  move  their  products  to  market. 

Whose  business  is  it  to  see  that  this  provision  to 
meet  public  necessities  is  made?  Hitherto,  under  the 
competitive  system,  private  enterprise  has  been  the  sole 
reliance.  It  has  been  assumed  that  railway  companies 
would  keep  themselves  supplied  with  sufficient  cars  and 
locomotives  and  all  necessary  facilities  to  accommodate 
the  traffic.  It  has  been  assumed  that  needed  extensions 
of  lines  and  terminals  would  be  made  as  they  were 
required  because  someone  would  find  it  profitable  to 
make  them. 

It  is  plain  enough  that  private  enterprise  can  no 
longer  be  relied  upon  for  this.  The  directors  and 
managers  of  the  railway  companies,  now  under  Govern- 
ment control,  are  continuing  the  routine  operation  of 
their  properties;  but  what  railway  company  is  at  this 
time  working  on  plans  for  large  extensions  of  equip- 
ment or  facilities  ?  Why  should  it  undertake  such  work 
when  it  is  uncertain  whether  or  not  its  property  will 
ever  be  turned  back  to  its  possession  and  control?  Fur- 
ther, even  if  it  is  turned  back,  all  signs  indicate  that 
the  era  of  competition  in  American  railroading  has 
come  to  an  end,  and  with  it  goes  a  large  part  of  the 
incentive  for  undertaking  extensive  new  works. 

There  are  other  reasons,  too,  why  we  can  no  longer 
rely  on  the  railway  companies  to  initiate  and  push  to 
a  successful  conclusion  the  work  of  extending  and  re- 
building our  railway  systems.  The  principle  is  well 
established  now  that  a  railway  or  other  public  utility 
may  charge  such  rates  and  only  such  rates  as  will  yield 
a  reasonable  return  on  its  actual  capital  invested.  But 
what  the  public  and  the  courts  generally  construe  as 
a  reasonable  return  leaves  no  profit  above  ordinary  in- 
terest rates  sufficient  to  attract  the  promoter,  or  to 
encourage  those  in  charge  of  the  destinies  of  existing 
companies  to  back  new  enterprises  which  necessarily 
involve  some  element  of  risk.  It  is  absolutely  useless 
to  protest  against  this  i evolution  in  economic  thought 
and  practice.  The  thing  to  do  is  to  recognize  that  the 
revolution  has  come;  that  it  squares  on  the  whole  with 
public  opinion  and  hence  has  come  to  stay;  and  that 
henceforth  other  means  than  private  enterprise  must 
be  relied  on  for  the  necessary  development  of  our  rail- 
way facilities. 

Let  us  emphasize  the  words,  necessary  development. 
The  time  to  prevent  another  coal  famine  next  winter 
and  the  winter  after  that,  is  now.  Director-General 
McAdoo  himself  has  recognized  that  the  Government  in 
taking  over  the  operation  of  the  railways  cannot  and 
ought  not  to  stop  tha  work  of  expansion  and  extension. 
Rather  it  should  give  new  direction  and  impetus  to  the 
development  of  the  American  railway  system  and  make 
up  for  the  slackening  in  the  work  of  improvement 
during  the  past  five  years. 

This  does  not  mean  mer^^ly  buying  additional  cars 
and  locomotives — although  these  must  be  bought,  of 
course.  It  means  the  planning  of  terminals,  connections 
and    extensions,    freight    stations,    transfers^    bridges. 


tunnels  and  whatever  is  needed  to  make  the  railway 
system  of  the  country  equal  to  the  traffic  demands. 

But  it  is  said  that  the  exigencies  of  the  war  compel 
the  restriction  of  capital  expenditures  to  whatever  will 
help  win  the  war,  and  that  there  is  no  money  to  spare  for 
such  railway  development;  and  further,  that  at  present 
the  high  prices  of  labor  and  material  make  it  unwise  to 
expend  money  on  extensions.  The  answer  to  this  is  that 
our  transportation  system  here  in  America  is  as  import- 
ant a  tool  in  our  prosecution  of  the  war  as  the  railways 
our  engineers  are  building  in  France.  At  this  very  time, 
ships  are  waiting  on  the  Atlantic  Coast  for  the  railways 
to  bring  them  grain  cargo  for  shipment  to  the  Allies. 

Of  course  this  is  not  the  time  to  spend  any  money, 
material  or  labor  except  where  it  can  be  shown  that 
the  expenditure  will  be  worth  while  in  the  practical 
immediate  effect  on  war  conditions;  but  after  the 
experience  of  the  past  winter,  no  argument  is  needed 
that  the  expenditures  necessary  to  give  the  railways 
capacity  sufficient  to  handle  the  country's  business  is 
fully  justified. 

And  something  besides  money,  and  even  more  im- 
portant than  money,  is  called  for;  that  is,  expert  intel- 
ligence to  direct  how  and  where  the  money  shall  be 
spent.  There  are  hundreds  of  ways  in  which  money 
can  be  profitably  spent  for  the  more  economical  opera- 
tion of  railways,  but  out  of  them  the  ways  should  be 
chosen  that  will  do  most  to  increase  traffic  capacity. 

For  example,  the  congestion  of  traffic  during  the 
past  winter  has  been  chiefly  congestion  in  yards  and 
terminals.  Attention  may  well  be  concentrated,  there- 
fore, on  measures  to  increase  the  capacity  of  terminals 
or  otherwise  reduce  the  pressure  upon  them.  One  plan 
for  effecting  this  which  is  receiving  more  and  more 
attention  from  traffic  experts  is  the  construction  of  belt 
lines  to  divert  through  freight  trains  around  large 
cities.  It  is  advantageous  not  only  to  the  railway  com- 
pany to  avoid  delay  and  expense  by  keeping  its  thorough 
trains  clear  of  the  crowded  yards  at  great  cities,  but 
also  to  the  business  interests  of  the  city  itself,  for 
they  are  at  least  as  much  interested  in  keeping  their 
own  railway  yards  and  facilities  free  from  blockades. 

It  is  as  yet  too  early  to  say  what  the  future  of  the 
railways  is  to  be,  and  so  it  may  seem  unwise  to  embark 
on  any  schemes  for  railway  expansion.  On  the  other 
hand  the  very  object  of  the  Government  control  is  to 
increase  the  capacity  of  the  railways  to  handle  traffic; 
and  if  new  construction  is  the  best  means  of  accomplish- 
ing this  there  should  be  no  hesitation  in  undertaking 
new  construction  wherever  its  necessity  is  demon- 
strated. The  planning  of  these  new  facilities  and  the 
selection  of  those  of  greatest  importance  which  can  be 
most  rapidly  made  available  to  relieve  traffic  congestion 
is  a  problem  calling  for  the  abilities  of  the  best  engi- 
neers and  traffic  experts  in  the  country.  An  organization 
made  up  of  such  men  should  be  brought  together  and 
set  to  work  at  this  task  as  promptly  as  possible.  The 
introduction  of  economies  in  the  railway  service  by 
eliminating  wastes  which  are  due  to  competition  is 
valuable  and  important;  but  it  is  trivial  compared  with 
the  importance  of  increasing  the  capacity  of  the 
country's  transportation  system.  It  was  that  necessity 
which  compelled  the  taking  over  of  the  railways  by 
the  Government. 
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New  York  Central  Builds  $4,000,000  High-Level 
Freight  Terminal  at  Cleveland 

Plant  Almost  Completed  Near  Business  Center  Has  Separate  Inbound  and  Outbound  Houses  1262  Feet  Long- 
Bascule  Trucking  Bridges  Connect  Island  Platforms — How  Widths  of  Buildings  Were  Determined 

By  W.  E.  PHELPS 

Assistant   Engineer,   Office  of  Consulting  Engineer,   New  York    Central  R.R..   Cleveland 


THE  local  freight  business  of  the  New  York  Cen- 
tral R.R.  at  Cleveland  having  entirely  outgrown 
its  house  and  switching  facilities,  which  could  not 
be  materially  enlarged  because  of  generally  cramped 
conditions,  the  company  is  completing  in  a  new  loca- 
tion, at  a  cost  of  more  than  $4,000,000,  a  comprehen- 
sive local  freight  terminal  comprising  separate  in- 
bound and  outbound  freight  houses  with  house  tracks 
holding  235  cars  and  team  yards  with  tracks  holding 
550  cars,  with  independent  classification  and  storage 
yards  of  about  1000  cars  capacity.  The  terminal  is  near 
the  heart  of  the  city's  business  district.  The  improve- 
ment includes  the  construction  of  a  branch  line  3^ 
miles  long  to  serve  the  new  facility.  The  entire  layout 
has  been  designed  as  a  self-contained  unit  in  which  road 
trains  can  be  received  and  made  up,  and  is  noteworthy 
not  only  for  its  unusual  size  and  completeness  but  for 
many  features  of  construction  and  operation  embodied 
in  the  plans. 

The  city's  main  business  district  lies  nearly  100  ft. 
above  the  level  of  Lake  Erie  and  its  tributary,  the 
sinuous  Cuyahoga  River,  Both  the  half-mile-wide  river 
valley  and  the  lake  front  are  occupied  largely  by  rail- 
roads, factories,  lumber  yards,  steel  blast  furnaces  and 
other  industries  utilizing  water  transportation.  Most 
of  the  principal  freight  stations  are  on  this  lower  level, 
which  is  bordered  by  naturally  steep  bluffs,  and  the 
streets  from  it  to  the  upper  level  all  have  long  gradi- 
ents of  7%  or  worse,  which  constitute  a  great  drawback 
in  trucking  freight,  causing  charges  of  about  20c.  per 
ton  more  for  hauling  from  these  low-level  stations  than 
from  those  on  the  upper  level.  This  competitive  handi- 
cap and  the  congested  condition  of  practically  all  the 
downtown  >freight  stations,  both  as  to  overcrowded 
houses, and  poor  switching  facilities,  has  resulted  in  a 
more  or  less  general  eft'ort  by  all  the  railroads  to  secure 
more  favorable  locations  on  the  upper  level.  The  first 
of  such  stations  was  built  by  the  Pennsylvania  com- 


pany about  12  years  ago,  and  proved  immediately  suc- 
cessful, as  evidenced  by  a  surprisingly  large  increase  of 
business. 

Within  the  last  four  years  material  changes  in  this 
direction  have  been  planned,  some  of  them  being  now 
under  construction.  The  Cleveland  &  Youngstown  R.R., 
originally  projected  to  provide  fast  transportation  serv- 
ice for  the  development  of  high-class  residential  real 
estate  east  of  the  city,  is  the  nucleus  around  which  a 
number  of  other  lines  (steam  and  electric)  have  planned 
improved  joint  passenger  terminals,  and  some  have 
built  or  are  planning  to  build  improved  freight  facili- 
ties on  approximately  the  level  of  the  business  district. 
The  New  York  Central  terminal  is,  however,  the  first 
of  these  projects,  in  connection  with  the  Cleveland  & 
Youngstown,  to  be  built  along  permanent  lines,  as  it  is 
also  the  largest  and  most  important. 

The  terminal  is  reached  from  the  Cleveland  Short 
Line,  a  New  York  Central  belt  Une  around  the  city,  by 
a  double-track  line  3}  miles  long,  buiU  for  most  of  the 
way  on  four-track  construction  of  which  one-half  is 
occupied  by  the  Cleveland  &  Youngstown  tracks.  Grades 
are  separated  at  all  streets,  all  but  two  of  which  are 
crossed  overhead,  and  two  railroads  are  crossed  over- 
head. The  bridges  are  designed  for  E-60  loading  and 
are  of  various  types,  comprising  several  reinforced-con- 
crete  arches,  one  three-truss  four-track  bridge,  and 
several  heavy  girder  bridges. 

There  are  two  long  fills  75  and  60  ft.  high,  respec- 
tively, on  the  two-track  portions  of  the  line,  while  the 
so-called  "lower  yard,"  which  is  for  storage,  classifica- 
tion and  making  up  trains,  and  is  in  two  short  sections, 
inbound  and  outbound,  of  about  500  cars  capacity  each, 
both  arranged  for  gravity  switching,  is  all  on  a  fill  35 
to  66  ft.  deep.  This  fill  has  required  about  1,250,000 
cu.yd.,  the  bulk  of  which  is  slag  and  refuse,  which  the 
railroad  is  required  to  take  from,  and  dispose  of  for  the 
blast  furnaces  and  industries  on  its  line.     Underlying 
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the  yard  is  a  mile  of  box-section  reinforced-concrete 
sewer,  varying  from  8  x  8  ft.  to  10  x  10  ft.,  carrying  the 
waters  of  Kingsbury  Run,  in  the  low-lying  valley  of 
which  the  yard  and  a  large  part  of  the  line  is  built, 
this  requiring  in  addition  a  large  amount  of  smaller 
sewer  on  the  upper  portions  of  the  line. 

Despite  the  heavy  construction,  the  grades  on  the  line 
are  necessarily  heavy.  From  the  overhead  crossing  of 
the  Pennsylvania  company's  tracks,  about  I  mile  from 
the  Short  Line  connection,  there  is  a  2%  descending 
grade  for  about  a  mile  to  the  lower  yard.  From  the 
middle  of  the  lower  yard  there  is  nearly  a  mile  of 
ascending  1.27  Sr  grade  to  the  "upper  yard"  or  terminal 
proper,  which  is  practically  level. 

This  upper  yard  occupies  an  irregular  shaped  area  of 
about  35  acres,  about  i  mile  long  and  averaging  600 
ft.  wide,  in  which  are  located  27  team  tracks  with  a 
capacity  of  about  550  cars,  and  the  terminal  station 
buildings  served  with  eight  tracks,  with  a  total  capacity 
of  235  cars. 

The  terminal  is  built  on  an  area  formerly  densely 
populated  and  crossed  by  many  streets  and  alleys.  In 
consequence  of  the  vacating  of  these  streets  the  city  re- 
quired many  street  widenings  and  extensions  in  the  im- 
mediate vicinity,  and  the  construction  of  Mayflower 
Road,  an  entirely  new  80-ft.  street.  All  of  this  new 
street  work  was  paved  with  Medina  stone  or  Durax 
block. 

The  building  layout  consists  of  two  separate  and 
parallel  houses  1262  ft.  long,  the  inbound  75  ft.  and  the 
outbound  38  ft.  wide,  the  two  being  156  ft.  apart  and 
connected  at  the  west  end  with  a  platform  50  ft.  wide. 
Above  this  connection  is  a  building  containing  the  two 


floors  occupied  by  the  offices,  this  being  carried  around 
over  296  ft.  of  the  outbound  house;  elsewhere  the  out- 
bound house  is  but  one  story  high  above  the  street,  but 
the  inbound  house  has  two  stories  above  driveway  level, 
with  provision  made  in  the  foundation  and  partly  in  the 
structure  for  carrying  four  additional  floors.  Under 
the  west  485  ft.  of  the  outbound  house  is  a  basement 
containing  coal  storage,  boiler,  pump  and  fan  rooms  and 
housemen's  wash,  locker  and  dining  rooms.  The  base- 
ment continues  around  under  the  westerly  platform, 
where  it  will  be  used  for  repair  shops,  tractor  garage 
and  cashier's  vault;  under  the  whole  of  the  inbound 
house  for  freight  handling  and  storage,  and  under  the 
adjoining  platform  for  pipe  galleries. 

Between  the  buildings  are  the  tracks  and  platforms. 
Adjoining  the  inbound  house  is  a  covered  platform  12 
ft.  3  in.  wide,  between  which  and  the  outbound  house 
(which  has  no  platforms  adjoining)  are  three  covered 
island  platforms  16  ft.  6  in.  wide,  alternating  with  four 
pairs  of  tracks  on  12-ft.  centers.  The  centers  of  the 
tracks  are  5  ft.  9  in.  from  the  edges  of  platforms,  while 
that  of  the  track  adjoining  the  outbound  house  is  6  ft. 
from  the  face  of  the  house. 

Hand-operated  double-leaf  wooden  bascule  bridges,  16 
ft.  wide,  connect  the  platforms  and  houses  at  the  east 
end  and  at  two  intermediate  points.  These  bridges  di- 
vide each  track  into  two  9-car  sections  and  one  10-car 
section,  making  the  total  capacity  for  the  eight  tracks 
between  the  houses  224  cars.  Eleven  additional  cars 
can  be  placed  along  the  two  24  x  300  ft.  uncovered  plat- 
forms for  handling  automobiles,  with  ten  more  east  of 
the  island  platforms  for  icing. 

The  longitudinal  panel  spacing  in  both  buildings  is 


LOCATION  OF  BLUFF  LINE  SHOWS  THAT  MOST  OF  CLEVELAND'S  FREIGHT  STATIONS  ARE  ON  THE  LOW  LEVEL 


March  14.  1918 


K  N  G  I  N  E  P:  R  I  N  C.     N  K  VV  S  -  R  E  C  O  R  D 


497 


21  ft.,  to  correspond  to  an  as.sumed  car  length  of  42  ft. 
Measurements  of  a  large  number  of  cars,  taken  at  ran- 
dom in  the  yards,  showed  an  average  length  of  about 
40  ft.  5  in.,  with  many  cars  more  than  43  ft. ;  and  as  car 
sizes  are  constantly  increasing  provision  was  made  for 
a  42-ft.  average. 

Steel  side  posts  support  the  island  platform  roofs,  and 
are  spaced  42  ft.  c.  to  c.  Posts  so  spaced  will  always 
clear  car  doors,  because  of  the  comparatively  short  sec- 
tions in  which  the  plant  is  divided,  and  analysis  of  dif- 
ferent arrangements  of  roof  supports  led  to  the  con- 
clusion that  because  of  practically  leaving  the  full  width 
of  the  platform  clear  for  trucking,  the  arrangement 
adopted  was  best  for  operation. 

Structural  steel  construction  has  been  used  through- 
out, except  as  noted,  for  the  buildings.  The  inbound 
house  is  three  panels  in  width  and  has  concrete  floors  of 
the  slab-and-beam  type  and  a  flat  roof  covered  with  pre- 


replaced  with  reinforced  concrete  when  the  need  for 
.strengthening  ari.ses.  The  flat  roof  is  carried  on  light 
beams  which  likewise  are  incased  only  in  fireproofing 
tile  in  plaster.  They  are  bolted  together  .so  they  can  be 
removed  and  replaced  by  floor-beams  carrying  the  stand- 
ard floor  load  of  300  lb.  per  sq.ft.,  the  roof  beams  being 
used  again  higher  up. 

Vitrified  paving  brick  was  used  generally  throughout 
the  buildings  for  both  exterior  and  interior  walls,  ex- 
cept on  the  three-story  part,  where  the  exterior  is 
white  porcelain  brick  with  "granite"  terra  cotta  trim. 
The  use  of  vitrified  shale  brick  was  considered  neces- 
sary to  withstand  the  hard  usage,  inside  and  out,  to 
which  a  freight  house  is  subjected,  and  in  addition  to 
this  the  paving  brick  gives  the  exterior  walls  a  striking- 
ly pleasing  appearance. 

Steel  doors  and  column  guards  everywhere  prevent 
breakage  of  brickwork  and  columns,  and  timber  fenders 
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cast  concrete-slab  roofing  tile.  The  latter  is  also  used 
over  the  office  portion.  The  inbound  house  and  office 
sections  are  of  fireproof  construction  throughout.  The 
sloping  roof  over  the  one-story  part  of  the  outbound 
house  is  of  cement  tile  on  exposed  steel  trusses.  The 
outbound  house  and  the  portions  of  the  offices  over  it 
are  entirely  clear  of  posts.  Suspended  canopies  over- 
hang each  of  the  driveways  adjoining  the  buildings  and 
the  platform  on  the  track  side  of  the  inbound  house. 
The  island  platform  roofs  are  of  timber,  supported  on 
steel  side  posts  and  longitudinal  trusses,  and  covered 
with  four-ply  built-up  asbestos  roofing. 

Rather  unusual  provisions  have  been  made  for  taking 
care  of  future  additional  floors  on  the  inbound  house. 
While  considered  necessary,  it  was  not  desired  to  spend 
much  money  for  this;  consequently  the  structural  steel 
for  all  the  columns  was  built  only  heavy  enough  for 
present  requirements,  but  the  footings  were  built  large 
enough  to  carry  the  full  ultimate  load  of  6  tons  per 
square  foot,  which  was  considered  justifiable  in  view  of 
the  perfect  coarse  sand  and  gravel  foundation.  Load 
tests  were  made  and  certified  results  submitted  to  the 
city  building  department  to  safeguard  this  plan  in  the 
future. 

Additional  strength  for  the  exterior  columns  is  ob- 
tained by  heavily  reinforced  concrete  surrounding  the 
structural  steel,  built  now  to  prevent  future  defacement 
of  the  exterior  brick  walls,  while  the  interior  columns 
are  now  incased  in  fireproofing  tile,  to  be  removed  and 


along  the  driveway  side  of  each  house  are  placed  to 
prevent  vehicles  striking  and  damaging  the  buildings. 
All  concrete  door  sills  and  platform  edges  are  protected 
with  steel  angles. 

The  floors  of  platforms  :;nd  of  the  first  stor>'  of  the 
two  houses  are  of  li-in.  carbolineum-treated  matched 
maple,  except  on  the  uncovered  automobile-handling 
platforms,  where  both  cement  and  asphalt  block  are  used 
experimentally.  Maple  flooring  was  adopted,  after  ex- 
haustive consideration  of  every  known  type  of  floor- 
ing, as  representing  the  best  and  most  satisfactory 
practice.  In  general  it  is  laid  on  a  jjlank  underfloor, 
bedded  on  a  bituminous  concrete,  but  to  a  limited  extent 
the  flooring  is  placed  direct  on  a  Nalecode  concrete  un- 
derfloor. 

The  third-fl'ior  office  and  the  basement  of  the  in- 
bound house  will  have  floors  of  cement  and  granite 
screenings;  the  second-story  floor  will  be  of  cement 
treated  with  a  metal  hardener.  The  second-floor  office 
will  have  a  linoleum-like  mastic  floor  finish.  On  ac- 
count of  the  exposure  of  the  under  side  of  this  floor  to 
outside  temperatures  it  will  be  specially  insulated  with 
2  in.  of  cork  in  the  subfloor  construction. 

The  one-story  part  of  the  outbound  house  has  a  con- 
crete subfloor,  supported  on  the  filling  between  the 
foundation  walls,  but  on  the  island  platforms  the  under- 
floor will  be  laid  directly  on  sleepers  bedded  in  the 
granulated  slag  fill,  which  will  arch  between  the  walls 
and  furnish  a  satisfactory  support. 
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Doors  9  X  9  ft.  are  placed  along  the  track  side  of  the 
inbound  house  in  every  second  panel,  opposite  the  car- 
door  positions.  Along  the  track  side  of  the  outbound 
house,  where  there  is  no  platform,  doors  9  ft.  high 
occur  also  in  alternate  panels,  but  these  are  19  ft.  wide 
to  eliminate  the  necessity  for  close  spotting  and  conse- 
quent cutting  of  cars.  The  doors  along  the  driveway 
side  of  each  house  are  9x9  ft.,  and  the  fire-doors  in 
the  houses  are  the  same  height,  but  generally  12  ft. 
wide.    All  doors  are  of  the  rolling  steel-curtain  type. 

The  platforms  and  track-side  doorways  contain  slots 
18  in.  from  the  face,  formed  by  two  angles  separated  by 
spacers,  for  holding  the  heel  lugs  of  2-in.  steel  gang- 
planks used  to  bridge  from  the  walls  to  the  cars.    These 


house  has  been  provided  for,  but  will  not  be  installed  at 
present. 

Twenty-four  6  x  8-ft.  6-ton  automatic  dial  platform 
scales  are  provided  in  the  outbound  house  and  six  in 
the  inbound  house. 

The  heating  plant  and  coal  storage  are  located  in  the 
basement  of  the  outbound  house.  The  electrical  instal- 
lation is  very  complete  and  of  the  highest  efficiency. 
The  office  lighting  is  indirect,  and  the  house  lighting 
direct,  providing  4  and  2.5  cp.,  respectively,  at  the 
floor.  Plug  connections  for  car  lighting  are  provided 
opposite  each  car  door. 

Automatic  sprinklers  in  the  offices,  numerous  fire  hy- 
drants in  each  house  and  on  the  platforms,  with  a  150- 
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planks  are  about  3  ft.  6  in.  by  3  ft.  4  in.,  arched  3  in. 
to  fit  car  floors  of  anv  height.  The  platform  and  door- 
way edges  are  beveled  to  1  in.  below  the  slots  to  reduce 
the  amount  of  arching. 

Seven  electric  elevators — one  9  x  22-ft.  10-ton,  five 
Six  11-ft.  6-ton,  and  one  8  x  9-ft.  5-ton — equipped  with 
car  gates  and  electrically  operated  landing  gates  are 
installed  in  the  inbound  house,  with  a  pushbutton  auto- 
matic service  elevator  in  the  office  portion  of  the  out- 
bound house;  doors  are  provided  generally  on  oppo- 
site sides  of  the  shafts  to  allow  non-interfering  in  and 
out  movements  of  trucks.  The  9  x  22-ft.  elevator  at 
the  east  end  of  the  house  is  for  handling  automo- 
biles received  in  shipment,  but  can  handle  loaded  auto 
trucks  if  ever  required. 

The  elevators  are  located  with  specific  reference  to 
the  bridges  and  the  proper  relation  to  the  trucking  run- 
ways and  storage  piles.  Structural  provision  has  been 
made  for  seven  more  elevators  in  the  inbound  house, 
for  installation  only  if  the  four  floors  expected  to  be 
built  in  the  future  are  added.  An  inclined  elevator 
from  the  basement  to  the  first  floor  of  the  inbound 


hp.  electric  fire  pump  supplied  by  the  150,000-gal.  con- 
crete reservoir  under  the  platform  at  the  east  end  of 
the  inbound  house,  and  numerous  chemical  fire  en- 
gines, supplemented  by  a  combined  watchman's  detector 
box  and  fire-alarm  system  and  three  city  alarm  boxes, 
distributed  throughout  the  plant,  constitute  the  present 
fire  protection  plans.  This  will  probably  be  augmented 
by  an  elevated  tank  and  sprinkler  equipment  throughout 
the  inbound  house  when  that  structure  attains  its  full 
height. 

A  private  branch  telephone  exchange,  giving  auto- 
matic intercommunicating  service  to  nearly  100  sta- 
tions in  the  offices,  houses,  on  the  platforms  and  in  the 
yards,  with  "manually  operated"  service  to  the  Bell  ex- 
changes, is  to  be  installed. 

As  the  size  of  the  plant  has  made  it  impossible  to  con- 
solidate all  the  office  functions,  as  is  usually  done,  with- 
out inconvenience  to  patrons,  certain  sub-offices  are  lo- 
cated at  convenient  points  in  the  plant.  The  public 
convenience  has  been  carefully  considered  in  the  ar- 
rangement of  the  general  office,  all  subdepartments  with 
which  the  public  deals  being  located  along  main  lob- 
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bies.  The  cashier's  office  is  located  with  exceptional 
convenience  on  the  first  floor. 

Unusual  facilities  are  provided  for  the  comfort  of  all 
employees,  and  ample  space  has  been  allotted  to  them 
for  rest  and  recreation,  eating  and  locker  rooms.  A 
hospital  room  for  first-aid  treatment  is  provided  on  the 
second  floor.  In  addition  to  the  main  toilet  rooms, 
small  toilets  are  located  at  suitable  points. 

There  are  several  more  or  less  unusual  operating  fa- 
cilities, none  of  vi^hich  has  excited  more  interest  than 
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INBOUND    HOUSE 
GENERAL,    CROSS-SECTION    OF    FREIGHT    HOUSES 

the  three  lines  of  trucking  bridges,  vi^hich  with  the  head 
platform  provide  four  smooth  trucking  surfaces,  con- 
necting all  units  of  the  plant  at  all  times  except  when 
cars  are  being  moved  and  the  bridges  are  up.  Exhaus- 
tive tests  made  at  the  Pennsylvania  R.R.'s  Mantua 
(Penn.)  transfer  plant  several  years  ago,  and  experi- 
ence at  other  points  where  such  bridges  are  used,  show 
that  truckers  can  well  afford  to,  and  do,  make  long  de- 
tours to  cross  from  one  platform  to  another  on  the 
smooth  bridge  surfaces  rather  than  cross  over  plat- 
forms and  through  cars  of  widely  varying  heights  over 


In  the  present  transitory  state  of  freight-handling 
methods,  with  no  one  method  generally  accepted  as  best 
or  final,  the  plant  is  designed  to  provide  as  well  as  pos- 
sible for  either  hand  or  mechanical  operation,  or  a  com- 
bination of  both.  The  present  plan  is  to  use  to  as  great 
an  extent  as  practicable,  and  principally  for  outbound 
freight,  four-wheeled  trailer  trucks  with  electric  trac- 
tors, working  in  trains.  The  plan  of  operation  (for  out- 
bound freight)  provides  for  train  movements  generally 
westwardly  in  the  outbound  house  and  eastwardly  on 
the  platforms,  the  tractors  picking  up  in  the  house  the 
trailers  loaded  with  freight  as  received  from  shippers 
at  street  doors,  taking  them  to  the  west-end  platform, 
which  will  be  a  "classification  yard"  where  the  trains 
will  be  broken  up  and  switched  by  hand  in  proper  order 
into  classified  trains  to  move  eastwardly  along  the  is- 
land platforms,  where  the  trailers  will  be  cut  off  in 
order  at  their  respective  cars.  The  main  movement  of 
the  tractors  will  thus  be  generally  circuitous,  looping 
around  the  headhouse  platform  to  the  island  platforms 
and  back  into  the  outbound  house  over  the  various 
bridges. 

Pending  an  actual  tryout  of  this  plan,  the  one-way 
movement  in  the  house,  on  the  platforms  and  across 
the  bridges  is  expected  to  more  than  compensate  for 
the  longer  average  haul  required  to  take  all  freight  to 
the  west  end  of  the  plant  for  classification,  by  lessen- 
ing of  confusion  and  congestion  generally.  There  will 
be  no  lost  motion  of  the  tractors,  as,  once  started,  there 
will  be  four  movements  in  a  complete  cycle  of  opera- 
tion, as  follows:  (1)  Picking  up  loads  in  the  house  and 
taking  to  end  platform;  (2)  picking  up  empties  on  the 
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the  irregular  surfaces  of  a  series  of  gangplanks — the 
value  of  bridges  depending  largely  on  the  ratio  of  length 
of  detour  to  the  number  of  cars  to  cross  through. 

For  the  present  the  bridges  will  be  hand-operated, 
and  with  no  special  protection  other  than  lights  to 
prevent  them  from  being  run  into  by  trains,  although 
provision  is  made  for  both  power  operation  and  inter- 
locking with  derails  at  the  east  end  of  the  platforms, 
and  either  of  these  can  be  easily  applied  if  ever  found 
necessary.  Experience  elsewhere,  however,  has  shovni 
that  the  lack  of  special  protection  has  tended  to  make 
the  switchmen  careful  of  the  bridges,  rendering  such 
protection  unnecessary. 


platforms;  (3)  distributing  empties  in  the  house,  and 
(4)  distributing  loads  on  the  platform. 

For  the  initial  installation  three  tractors  of  the  three- 
wheeled  type  and  200  four-wheeled  trailers  with  3x6- 
ft.  platforms  20  in.  above  the  floor  will  be  used.  This 
installation  will  be  supplemented  by  such  hand  trucks 
and  other  trucking  equipment  as  will  be  necessary. 

Inbound  freight  will  probably  be  handled  very  largely 
on  hand  trucks.  This  includes  transfer  freight,  which 
has  to  be  taken  to  outbound  cars,  and  the  bridges  will 
be  used  extensively  for  this  movement. 

Outbound  freight  is  delivered  to  the  house  principally 
during  the  afternoon,  but  to  accommodate  it  whenever 
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it  may  come,  a  full  "permanent  set-up"  of  empty  cars 
will  have  been  placed  in  the  plant  before  morning,  to 
fill  during  the  day.  Daily  variations  in  the  amount  of 
freight  for  any  given  destination,  particularly  large 
cities  and  transfer  points,  renders  it  impossible  to  allot 
the  exact  number  of  cars  required  for  such  points  in 
the  regular  set-up,  and  a  percentage  of  "extras"  is  re- 
quired to  accommodate  any  overflow,  these  being  used 
only  after  the  regular  cars  are  filled.  To  reduce  as 
much  as  possible  the  confusion  arising  from  these  ir- 
regular changes  from  "regulars"  to  "extras,"  which 
usually  occurs  in  the  rush  period,  a  special  telephone 
system,  similar  to  a  train-dispatching  system,  by  which 
the  foreman's  office  can  call  all  or  any  part  of  the  out- 
bound reeciving  clerks  at  one  time  and  immediately  ad- 
vise them  of  all  such  changes,  is  provided.     This  is  be- 


sually  liberal  width  being  determined  as  necessary  to 
permit  the  longest  auto  truck  to  stand  backed  up  to  a 
car  without  blocking  a  driveway.  The  tracks  have  an 
average  length  of  20  cars,  permitting  easy  switching. 

So  far  as  it  was  available,  the  old  Medina  stone  block 
taken  up  in  connection  with  the  company's  widening 
and  repaving  of  streets  in  the  vicinity  has  been  reused 
on  a  6-in.  concrete  foundation  for  the  oO-ft.  driveway 
alongside  the  inbound  house,  and  for  other  driveways 
subject  to  heavy  traffic.  Some  driveways  which  had  to 
be  opened  for  business  in  December  were  surfaced  with 
an  8-in.  crushed-slag  macadam,  at  subgrade  height,  with 
the  intention  that  a  permanent  surface  of  some  sort  can 
later  be  applied  on  this  as  a  foundation. 

Brick  team-track  offices  20  x  35  ft.  will  be  provided 
for  each   of  the  team   yards,   these  offices  to  be  self- 
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lieved  to  be  an  innovation  in  freight  handling  and  is 
expected  to  result  in  a  considerable  operating  economy. 

A  pneumatic-tube  installation  between  the  outbound 
checker's  booths,  foreman's  offices  and  proper  depart- 
ments of  the  main  office  permits  more  rapid  transmis- 
sion of  bills  than  the  usual  messenger  service. 

A  cold  room,  for  protecting  perishable  freight  held 
for  shipment  or  delivery,  is  located  on  the  first  floor  of 
the  inbound  house,  the  temperature  in  which  is  regu- 
lated by  an  8-ton  refrigerating  plant,  and  above  this 
room  is  an  ice  storage  room  containing  ice  primarily  for 
icing  cars. 

A  prime  requisite  of  economical  and  rapid  freight 
handling  in  a  big  house  is  the  ability  to  switch  cars 
in  and  out  promptly,  and  the  terminal  yard  has  been 
arranged  with  special  attention  to  this  feature,  the 
track  arrangement  permitting  several  engines  to  work 
in  the  houses  and  team  yards  at  one  time  without  in- 
terference. 

The  team-track  facilities  provide  for  an  ultimate  de- 
velopment with  about  550  cars  of  standing  room,  al- 
though for  the  immediate  present  little  more  than  half 
of  this  is  being  constructed.  In  nearly  all  cases  the 
team  driveways  have  a  clear  width  of  40  ft.,  this  unu- 


contained,  with  toilet  facilities,  for  the  forces  occupying 
them  and  working  in  the  yard.  A  9  x  20-ft.  20-ton 
auto  scale  will  be  installed  in  connection  with  each  of 
them. 

The  plan  contemplates  a  gantry  crane  with  25-ton 
main  hoist  and  5-ton  auxiliary  hoist  spanning  one  drive- 
way, with  cantilever  arms  reaching  out  over  the  drive- 
way adjoining  on  each  side,  giving  a  working  range  of 
both  hoists  over  four  tracks  and  three  driveways.  This 
crane  will  operate  on  a  runway  approximately  700  ft. 
long,  and  it  is  possible  to  add  a  second  unit  whenever 
business  requires. 

The  study  for  the  size  and  design  of  this  plant  de- 
veloped some  interesting  data.  Analysis  showed  that 
the  growth  of  the  city's  population  for  many  decades 
has  averaged  4^c  annually  compounded,  while  all  avail- 
able freight  records  when  reduced  to  a  common  basis 
showed  a  corresponding  increase  in  freight  handled  of 
about  7^(  ;  and  these  data,  with  certain  assumed  imme- 
diate increase^?  in  business  due  to  the  new  facilities. 
were  used  to  determine  approximately  for  how  long  the 
size  of  facilities  provided  will  fulfill  the  freight  re- 
quirements. 

A  house  length  of  about  1250  ft.  was  adopted.     This 
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length  was  determined  by  the  possibilities  of  the  ground 
layout  and  analysis  of  experience  elsewhere,  which  in- 
dicated that  this  was  about  the  extreme  length  for 
economical  handling  of  freight,  particularly  if  by  hand. 
The  reason  for  this  is  that  all  the  cars  in  the  outbound 
set-up  have  to  be  available  for  any  transfer  freight  re- 
ceived in  any  inbound  car,  or  for  freight  received  at 
any  door  of  the  house.  To  a  limited  extent  outbound 
freight  receipts  can  be  regulated  by  receiving  freight  at 
most  convenient  doors;  but  inbound  freight  received 
in  any  car  has  to  be  trucked  to  its  proper  location  (as- 
signed alphabetically  and  by  firms)  in  the  house  to 
await  delivery. 

Investigation  showed  that  the  tonnage  handled  at 
several  busy  New  York  Central  inbound  houses  aver- 
aged about  135  sq.ft.  net  floor  area  for  each  ton  of 
freight  handled  per  day,  and  that  figured  approximately 
150  sq.ft.  gross  area.  Houses  where  the  wagon  spaces 
were  apparently  a  factor  in  limiting  the  daily  business 
showed  an  average  of  but  13.5  tons  per  day  per  door. 
Certain  factors  representing  the  value  of  improved  fa- 
cilities, such  as  roomier  driveways  and  heavier  loading 
per  unit  due  to  the  increasing  use  of  auto  trucks,  were 
applied  to  this  figure,  the  result  indicating  that  15  tons 
per  doorway  was  about  the  amount  of  freight  which 
could  be  handled.  To  keep  the  operations  confined  to  as 
few  floors  as  possible  commensurate  with  economy  in 
the  use  of  land,  and  reasonable  trucking  widths,  three 
floors  (for  the  freight  house  proper)  were  determined 
on.  Applying  the  above  results,  one  doorway  would  de- 
liver an  average  of  5  tons  for  each  floor,  serving  three 
floors  of  a  gross  area  of  5  x  150  sq.ft.  each,  which  on  the 
original  assumption  of  doors  spaced  10  ft.  c.  to  c.  in- 
dicated a  width  of  75  ft.  As  these  figures  are  neces- 
sarily based  partly  on  assumed  values  they  are  only 
closely  approximate,  and  the  75-ft.  width  was  not  de- 
creased when  the  panel  spacing  was  changed  from  20  ft. 
to  21  ft.,  with  proportionate  reduction  in  the  number 
of  door  spaces. 

If  the  four  additional  floors  are  built  as  expected  for 
warehouse  purposes,  it  will  probably  be  necessary  to 
provide  additional  facilities  consisting  of  a  driveway  at 
the  level  of  the  third  floor  (either  inside  or  outside 
the  building  as  desired) ,  reached  by  ramps  at  each  end 
of  the  building.  As  warehouse  trucking  business  is 
largely  cityward,  these  ramps  can  be  on  quite  steep 
grades. 

With  the  inbound-house  capacity  determined  by  mul- 
tiplying the  length  of  1250  ft.  by  1^  tons  of  daily  han- 
dling capacity  per  linear  foot  (the  total  for  three  floors) 
to  be  1875  tons  per  day,  the  annual  capacity  of  the  full 
house  is  easily  determined,  this  figure  being  subject  to 
one  more  modification,  as  all  the  figures  used  in  the 
above  calculations  were  for  the  full  capacity  of  the 
house,  the  business  of  which  fluctuates  greatly  during 
the  year.  Calculation  shov/ed  that  the  average  of 
freight  handled  in  the  New  York  Central  Cleveland 
houses  was  about  88.6%  of  the  amount  indicated  by  the 
maximum  month's  tonnage,  and  the  resulting  figure  was 
used  to  give  a  corrected  yearly  tonnage  capacity.  Con- 
sidering these  figures  with  those  of  the  city's  rate  of 
growth,  the  house  is  estimated  to  meet  the  New  York 
Central's  needs  fully  until  approximately  1930.  (This 
article  was  prepared  prior  to  the  taking  over  by  the 


Government  of  the  operation  of  the  railroads,  and  pre- 
dictions as  to  future  needs  will  be  qualified  by  any  ac- 
tion the  Government  may  take  toward  consolidating  the 
freight  business  of  various  roads  into  large  terminals.) 

For  the  outbound  house  38  ft.  was  determined  to  be 
wide  enough  to  provide  plenty  of  aisle  way  and  work- 
ing room,  with  the  little  storage  room  needed,  which  is 
all  that  is  required  for  the  house  proper. 

As  much  space  as  possible  was  given  the  track  set- 
up. It  is  recognized,  however,  that  when  the  outbound 
business  has  reached  a  point  corresponding  to  the  ulti- 
mate capacity  of  the  inbound  house,  far  more  cars  will 
be  required  than  it  is  possible  to  set  on  the  six  tracks 
available  for  outbound  business,  and  that  the  additional 
car  capacity  can  be  provided  only  by  doubling  the  set-up 
by  making  noon  and  early  afternoon  shifts.  The  out- 
bound business  represents  about  57%  of  the  total  1.  c.  1. 
business. 

It  is  interesting  to  note  that  the  average  1.  c.  1.  car 
loading  at  the  time  this  study  was  made  was  about  6i 
tons,  having  steadily  grown  at  the  rate  of  about  0.1 
ton  per  year  for  many  years.  This  figure  covered  all 
outbound  cars  at  one  station.  The  reason  for  this  seem- 
ingly low  average  is  that  under  ordinary  conditions  it  is 
common  practice  to  make  any  car  which  has  more  than 
6000  lb.  of  freight  in  it  for  one  point  go  "straight  to 
destination"  to  avoid  expense  and  delay  of  handling  at 
transfer  points. 

This  terminal  was  designed  by  Samuel  Rockwell,  con- 
sulting engineer  of  the  New  York  Central  R.R.  at  Cleve- 
land, after  investigations  made  by  him  in  1912  and  1913, 
he  having  since  had  full  charge  of  the  carrying  out  of 
the  work,  in  all  of  which  the  writer  has  assisted  him. 
Much  of  the  approach  work  and  the  property  and  mu- 
nicipal work  has  been  done  in  conjunction  with  the 
Cleveland  &  Youngstown  R.R.,  of  which  W.  E.  Pease  is 
chief  engineer. 

Work  on  the  general  construction  has  proceeded  since 
1913,  but  preparation  of  plans  for  the  buildings  was 
not  authorized  until  February,  1917.  The  structural 
steel  work  was  contracted  for  in  March  and  the  first 
concrete  poured  in  June,  contracts  being  let  as  rapidly 
as  plans  could  be  prepared.  Every  effort  has  been  made 
to  finish  the  work  at  the  earliest  possible  moment,  and 
it  is  believed  the  plant  will  be  practically  completed 
early  in  May,  1918. 

The  Watson  Engineering  Co.,  Cleveland,  has  had 
charge  cf  the  structural,  architectural  and  mechanical 
designing  and  supervision  of  construction  of  the  build- 
ings and  bridges.  The  Walsh  Construction  Co.,  Daven- 
port, Iowa,  had  the  general  contract  for  the  railroad 
construction  and  the  principal  contract  for  the  build- 
ings.   

Build  Roads  in  National  Forests 

Improvements  upon  the  national  forests,  which  make 
their  resources  more  available  and  their  protection  from 
fire  more  effective,  amounted  during  the  year  to  130 
miles  of  roads,  1153  miles  of  trails,  1414  miles  of  tele- 
phone lines,  26  miles  of  fire  lines,  39  lookout  structures 
for  the  detection  of  fires,  40  bridges,  and  148  miles  of 
fences,  a  portion  of  which  were  built  in  cooperation 
with  communities,  associations  and  individuals  in  the 
localities  concerned. 
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What  the  Land  Appraisers  of  The  Delaware 
and  Hudson  Company  Are  Doing 

Recent  Sales,  Assessments  and  Local  Opinions  Consulted  To  Determine  Acreage  Values  Government  Requires- 
Study  Also  Made  of  Relation  of  Actual  Costs  to  Acreage  Values,  Both  Recently  and  When  Road  Was  Built 

By  George  H.  Burgess 

Chairman,   Valuation   Committee,   The   Delaware   and   Hudson 
Company,   Albany,  N.  Y. 


HOW  extensively  railroad  companies  shall  go  into 
the  appraisal  of  their  land  and  rights-of-way  in 
connection  with  the  Federal  valuation  of  the  common 
carriers  is  optional  with  each  company.  The  Division 
of  Valuation  has  concluded  that  cooperation  between 
the  Government  and  railroad  staffs,  as  in  the  making 
of  the  general  inventory,  is  not  desirable,  and  is  making 
its  investigation  independently.  Therefore  the  carriers, 
not  permitted  to  check  the  Government's  detail  figures 
in  the  field,  can  do  much  or  little  toward  verifying 
or  preparing  to  dispute  the  net  results.  A  large  per- 
centage of  total  value  is  involved  in  the  land  figures, 
and  The  Delaware  and  Hudson  Company  has  felt  that 
tTiis  fact  warranted  a  thorough  investigation  of  the 
many  elements  entering  into  the  problem.  The  Division 
of  Valuation  in  June,  1915,  issued  instructions  to  its 
land  appraisers  for  determining  normal  acreage  values 
by  zones,  and  the  company  by  a  careful  study  of  recent 
sales,  assessments  and  local  opinions  has  arrived  at 
such  values,  which  it  can  compare  with  those  reported 
by  the  division.  In  addition  its  land  force  is  carefully 
investigating  the  relation  between  such  acreage  values 
and  the  amounts  a  railroad  company  must  pay  for  the 
narrow  strips  and  irregular  parcels  that  constitute  its 
right-of-way,  as  indicated  by  purchases  made  in  recent 
years.  And  a  corresponding  relation  between  original 
acreage  values  and  original  actual  costs  of  right-of-way 
is  being  found  by  a  comparison  of  the  company's 
vouchers  with  the  records  of  other  land  transactions 
at  the  time  the  railroad  was  built. 

Government  Calls  for  Acreage  Values 

The  instructions  issued  in  1915  by  the  division  of 
valuation  to  its  land  appraisers  may  be  briefly  stated 
as  follows: 

Appraisers  are  required  to  find  the  value  of  similar 
lands  adjoining  or  adjacent  to  the  right-of-way,  and 
the  unit  of  value  of  such  lands  will  constitute  the 
basis  upon  which  to  arrive  at  the  value  to  be  applied 
to  the  carrier's  land.  The  appraisers  are  instructed 
to  lay  out  zones  of  values,  embracing  in  such  zones 
so  much  of  lands  of  the  carrier  as  may  fall  under  similar 
influences  from  adjoining  lands  of  similar  value.  To 
find  the  value  of  a  zone  the  present  value  of  adjoining 
similar  lands  must  be  ascertained,  which  involves  the 
collection  of  data  as  to  sales,  assessments  and  the  ratio 
of  assessments  to  present  values,  as  indicated  by  recent 
sales  and  by  the  opinions  of  qualified  persons  residing 
in  the  vicinity  of  the  lands  in  question.  When  the 
appraisers  feel  that  the  data  collected  as  to  adjoining 
similar  lalids  do  not  throw  sufllicient  light  upon  the 
value  of  a  zone,  they  are  expected  to  extend  the  in- 
vestigation to  adjacent  similar  lands. 


From  the  above  information  the  appraisers  are  ex- 
pected to  form  an  opinion  as  to  a  unit  of  value  for 
each  zone.  It  is  to  be  noted  that  the  above  condensed 
instructions  relate  entirely  to  the  ascertainment  of  a 
unit  present  value  by  zones  of  the  right-of-way  based 
upon  information  obtained  as  to  value  of  adjacent  or 
adjoining  similar  property. 

rt  is  not  the  purpose  of  this  article  to  enter  into 
any  discussion  as  to  the  merits  of  the  positions  taken 
by  either  the  division  of  valuation  or  the  carriers,  but 
to  describe  the  methods  employed  in  doing  the  work. 

Company's  Field  Organization 

The  field  work  of  the  company's  investigation  is  in 
charge  of  a  land  appraiser,  who  has  assisting  him  an 
assistant  land  appraiser  and  local  appraisers  in  each 
county.  None  of  the  men  selected  for  this  work  had 
been  previously  in  the  service  of  the  company  with 
the  exception  of  the  land  appraiser,  who  had  done 
work  occasionally  in  connection  with  the  purchase  of 
right-of-way,  though  not  regularly  employed  for  that 
purpose.  He  has  had  extensive  experience  in  land 
matters,  having  for  many  years  conducted  an  abstract - 
of-title  business.  In  addition  he  at  one  time  was  clerk 
of  one  of  the  counties  in  New  York  State.  His  assistant 
is  experienced  through  having  been  employed  by  the 
State  of  New  York  in  connection  with  the  purchase  of 
right-of-way  for  its  new  Barge  Canal,  and  the  local 
appraisers  are  men  of  mature  years,  whose  business 
training  is  such  as  to  give  them  considerable  experience 
as  to  land  values.  It  is  considered  extremely  important 
to  select  experienced  men  for  this  work,  and  particularly 
men  who  are  familiar  with  property  values  through 
long  residence  in  the  locality,  and  who  are  also  well 
acquainted  with  persons  properly  equipped  to  furnish 
opinion  and  information  as  to  values. 

Each  appraiser  is  furnished  with  the  right-of-way 
maps  through  the  territory  he  is  to  cover.  He  then 
walks  over  the  line  and  prepares  a  preliminarv'  zone 
map,  at  the  same  time  obtaining  information  as  to 
adjacent  land  values  by  conference  with  such  of  the 
local  people  as  ar6  thought  well  qualified  ^o  give  such 
opinions.  After  making  an  investigation  as  to  sales 
near  the  railroad,  he  obtains  further  information  by 
an  investigation  as  to  assessment  ratio.  In  obtaining 
information  as  to  assessments  he  is  instructed  to  ascer- 
tain the  actual  considerations  of  all  sales  in  each  town 
that  have  been  recorded  in  the  previous  three  years, 
wherever  it  is  possible  either  from  the  records  or  by 
personal  investigation.  For  each  sale  on  which  a  con- 
sideration has  been  found  the  appraiser  investigates 
the  assessment,  and  from  all  these  sales  the  average 
of  the  assessment  ratio  is  obtained  for  the  town.    This 
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ratio  is  set  up  against  assessments  of  adjoining  prop- 
erty, which  furnishes  additional  information  on  the 
zone  maps. 

After  the  data  from  all  these  sources  have  been 
oT)tained  a  final  zone  map  is  prepared,  the  map  being 
divided  by  distinguishing  marks  to  indicate  the  limits 
of  each  zone.  These  zones  are  numbered  and  the 
supporting  data  shown  on  the  various  field  forms  bear 
the  same  numbers  to  identify  them. 

On  this  map  is  indicated  in  a  color  blocked  out  to 
show  the  actual  area,  except  in  very  large  sales,  the 
relative  location  of  these  sales  with  reference  to  the 
right-of-way,  and  on  these  blocks  is  also  shown  the 
consideration  by  the  price  per  acre  or  per  square  foot 
as  the  case  may  be,  so  that  an  inspection  of  the  map 
readily  shows  all  the  sales  that  have  occurred  in  the 
vicinity  of  the  right-of-way,  with  the  unit  prices  paid. 
A  separate  set  of  field  forms,  together  with  a  supple- 
mentary sheet  or  sheets  analyzing  all  the  information 
that  has  been  obtained,  with  the  appraisers'  conclusions 
as  to  the  adjacent  land  value,  is  made  for  each  zone 
set  up.  These  forms  were  suggested  by  W.  R.  Camper, 
land  attorney,  Eastern  group,  and  have  been  found  to  be 
extremely  satisfactory  for  the  purpose. 

How  Values  Are  Analyzed 

The  four  forms  indicated  are  copies  of  some  actually 
filled  out  in  the  field  for  a  certain  zone,  only  the  names 
being  fictitious.  The  analysis  of  the  unit  value  arrived 
at,  as  reported  by  the  field  appraiser  on  a  blank  sup- 
plementary form,  is  quoted  as  follows: 

"This  zone  comprises  property  in  the  heart  of  the 
business  section  in  the  village  of  Adams.  Within  this 
zone  is  located  the  passenger  and  freight  station,  the 
main  tracks  of  the  railroad  crossing  Main  St.  to  the 
north. 

"About  six  years  ago  this  section  was  swept  by  a 
large  fire  which  destroyed  all  the  commercial  properties 
to  the  north  and  west.  At  that  time  there  were  several 
transfers  made  (as  has  been  stated),  at  prices  in  excess 
of  normal  values  in  some  cases. 

"We  show  one  sale  of  improved  property  and  four 
sales  of  vacant  land,  ranging  in  value  from  50  to  93c. 
per  square  foot.  We  show  four  opinions  at  from  60 
to  62c.  per  square  foot.  The  assessments  tabulated 
show  values  from  60  to  75c.  per  square  foot. 

"In  arriving  at  a  conclusion  we  believe  that  the  high 
value  of  93c.  per  square  foot  is  abnormal,  as  we  are 
informed  that  this  purchase  was  made  to  protect  the 
rear  end  of  a  business  block  on  Main  St.  from  enroach- 
ment  by  an  undesirable  business.  Again,  the  sale 
recorded  at  50c.  per  square  foot  was  for  vacant  land  in 
the  rear  of  a  business  block  on  the  north  side  of  Main 
St.,  and  while  it  is  normal  in  value  as  to  location  it 
does  not  represent  actual  values  facing  on  the  street. 

"We  therefore  believe  that  the  fair  unit  of  value  to 
be  applied  to  this  zone  is  that  represented  by  the  sales 
at  60  and  69c.  per  square  foot.  We  conclude  that  65c. 
per  square  foot  should  be  our  unit  of  values  for  this 
zone." 

The  investigation  of  the  assessment  ratio  is  con- 
sioered  of  the  utmost  importance.  We  have  not  confined 
it  to  property  immediately  adjacent  to  the  railroad,  but 


have  taken  all  sales  within  each  town  which  could  be 
properly  identified  and  used  in  connection  with  our 
work;  and  while  the  work  involved  is  considerable,  the 
results  obtained  are  felt  to  be  conclusive.  The  State 
Tax  Commission  of  New  York  has  conducted  investiga- 
tions covering  a  period  of  years  as  to  the  assessment 
ratio  of  the  various  towns  and  counties  of  the  state, 
and  access  may  be  had  to  these  figures;  but  our  in- 

TABLE  I.    RATIO  OF  ASSESSMENT  VALUES  TO  MARKET  VALUES  IN 

TWO  COUNTRIES  AS  DETERMINED  BY  STATE  TAX  COMMISSION 

AND  BY  RAILROAD  COMPANY'S  APPRAISERS 


County  A 

Railroad 
Appraisers' 

County  B 

Railroad 
Appraisers 

StateRatio 

Ratio, 

State  Ratio 

Ratio, 

own 

Per  Cent. 

Per  Cent. 

Town 

Per  Cent. 

Per  Cent 

A 

55 

39 

A 

46 

B 

35 

30 

B 

41 

C 

36 

28 

C 

56 

D 

37 

28 

D 

48 

K 

36 

27 

E 

43 

b' 

32 

31 

F 

64 

50 

G 

25 

16 

G 

73 

40 

B 

I 
J 

42 
35 

30 

33 
36 
29 

K 

35 

32 

dependent  investigation  leads  us  to  feel  that  the  ratio 
as  set  forth  by  the  commission  is  higher  than  is  actually 
the  case.  Probably  the  commission's  investigation  has 
not  been  as  thorough  as  ours  on  account  of  the  large 
area  embraced  within  the  state  boundaries,  and  possibly 
the  commission  took  only  the  more  favorable  cases. 

Table  I,  relating  to  a  county  in  the  State  of  New 
York,  shows  the  State  Tax  Commission's  ratio  for  the 
various  towns  of  this  county  for  the  years  1914  and 
1915,  and  the  ratio  obtained  by  the  independent  investi- 
gation of  our  company's  appraisers ;  and  it  will  be  noted 
that  in  practically  every  case  the  state's  ratio  is  higher 
than  that  found  by  our  company. 

Multiple  for  Railroad  Lands 

•  From  the  standpoint  of  the  carriers  it  is  desirable 
that  a  showing  should  be  made  as  to  the  actual  cost 
of  right-of-way  purchased  within  recent  years  over 
and  above  the  ordinary  market  value  of  the  land.  The 
ascertainment  of  the  cost  of  the  present  right-of-way 
and  lands  owned  by  the  company  is  in  the  hands  of  a 
real-estate  assistant  who  has  been  temporarily  assigned 
from  the  real-estate  department  of  the  company,  and 
he  and  an  ofllice  force  assigned  to  him  are  preparing 
all  information  contained  in  the  records  of  the  com- 
pany showing  the  actual  cost  of  the  property.  He  has 
access  to  all  land  and  accounting  records  of  the  com- 
pany, which  show  the  amounts  paid  for  the  land. 

Generally  it  has  been  found  that  the  consideration 
named  in  the  deed,  particularly  of  earlier  purchases, 
is  the  actual  consideration  paid.  This  has  been  sub- 
stantiated by  voucher  records  in  enough  cases  to  make 
it  appear  proper  to  claim  as  the  actual  cost  of  each 
parcel  the  consideration  named  in  the  deed,  except 
in  a  comparatively  few  cases  where  such  consideration 
is  clearly  erroneous.  Where  the  records  of  the  com- 
pany are  incomplete  it  has  generally  been  found  possible 
to  obtain  correct  information  from  the  county  records 
showing  the  consideration  for  the  purchase  of  right-of- 
way.  In  many  cases  there  is  charged  against  land  an 
amount  over  and  above  the  total  of  all  the  considera- 
tions shown  in  the  deeds,  and  such  amounts  are  set  up 
as  the  costs  of  acquisition. 
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TABLE  II      AVF.HACiE  MULTIPLE  OF  NORMAL   MARKET  VALUE 
COMPANY  HAS  PAID  IN  RECENT  YEARS  FOR  LAND 

Facility  for  Which  Land 
Locality  Was  Acquired  Multiple 

Wilkes-Barre,  Penii      Brancli  line 2  5 

Delanson-Schenectiidy,  N.  Y Branch  Inie ■♦  "o 

Soranton-Carbondale,  Penn Third  and  fourth  tracks i   y 

Binghamton,  N.  Y Yard 2.  ^' 

GlenviUe.  N.  Y Yard 3  43 

Schenectady.  N.  Y' Terminal f    "/ 

Albany,  N.  Y Terminal , ' 

Onconta,  NY Yard "    ^ 

Scranton,  Penn  Terminal ■'    '^ 

In  the  field  the  appraisers  have  been  making  fur- 
ther investigation  as  to  purchases  made  by  the  company 
during  the  last  ten  years  where  extensive  buying  has 
been  done  at  particular  localities,  and  after  the  assess- 
ment ratio  is  investigated  a  comparison  is  made  between 
the  actual  prices  paid  by  the  company  and  the  ordinary 
market  value  as  indicated  by  an  application  of  the  as- 
sessment ratio  to  the  actual  assessment  of  the  properties 
at  the  time  of  purchase.  By  the  methods  indicated  it 
has  been  found  that  the  company  has  paid  for  lands 
in  various  localities  above  the  normal  market  price,  as 
shown  in  Table  II. 

A  further  study  that  has  been  made  by  this  depart- 
ment, thus  far  only  experimentally,  is  the  investigation 
of  the  normal  market  value  of  land  previous  to  the 
construction  of  the  railroad,  the  ratio  between  such 
normal  market  value  and  the  actual  cost  to  the  company 
of  its  right-of-way  and  a  further  investigation  as  to 
the  normal  market  value  after  the  company  had  con- 
structed the  railroad.  For  this  purpose  a  line  ten  miles 
long,  built  in  1851  and  1852,  was  selected.  A  search 
of  the  records  in  the  case  of  one  farm  from  which  the 
railroad  company  had  bought  a  right-of-way  showed 
that  the  railroad  company  paid  7.1  times  as  much  per 
acre  for  the  right-of-way  as  the  grantee  had  paid  for 
his  farm  previous  to  the  construction  of  the  railroad. 
A  further  search  of  the  passing  of  the  title  to  the 
remainder  of  the  farm  after  the  sale  of  the  right-of-way 
indicated  that  the  right-of-way  cost  three  times  the  next 
selling  price.  This  particular  investigation  clearly 
brings  out  the  multiple  above  the  normal  market  value 
which  was  paid  by  the  railroad  company  when  it  pur- 
chased its  right-of-way,  and  also  the  multiple  which 
might  now  be  applied  if  an  estimate  was  made  of  the 
cost  of  reproducing  the  right-of-way. 

By  the  use  of  the  forms  mentioned  a  uniform  sys- 
tem of  supporting  data  is  preserved  for  use  in  checking 
the  work  of  the  Government  appraisers  and  for  such 
other  use  as  may  be  necessary  in  setting  up  claims 
where  differences  occur.  The  land  appraiser  or  his 
assistant  are  in  constant  touch  with  the  local  appraisers 
to  the  end  that  all  work  is  being  done  in  a  uniform 
manner,  and  v/ith  this  close  supervision  it  is  believed  the 
possibility  of  inconsistencies  in  the  work  and  results  is 
eliminated. 

Abandoned  Railroad  Right-of-Way  as 
Location  for  Highway 

The  State  of  Pennsylvania  has  been  offered  the  43- 
mile  abandoned  right-of-way  of  the  Delaware,  Lacka- 
wanna &  Western  R.R.  between  Clark's  Summit  and 
Milford  to  be  used  as  a  st^te  highway.  The  matter  has 
been  taken  under  consideration,  but  since  the  construc- 
tion will  cost  approximately  $1,250,000  it  is  indicated 
that  the  state  will  require  three  to  five  years  in  which 
to  do  the  work. 


New  Machines  Facilitate  Track 
Maintenance  Work 

Railway  Engineers  Devise  Apparatus  to  Increase 

Efficiency  and  Economy  on  Track  Upkeep 

with  Reduced  Forces 

MACHINES  for  railway  track  work  have  a  special 
value  at  this  time  in  view  of  the  scarcity  and  high 
cost  of  labor.  Three  machines  recently  devised  and  put 
in  operation  have  the  respective  functions  of  rail  han- 
dling, rail  drilling  and  tie  sawing.  These  are  shown 
in  the  accompanying  views. 

The  function  of  the  rail-laying  machine  is  to  pick  up 
rails  which  have  been  distributed  along  the  right-of- 
way  and  place  them  in  the  desired  locations  and  posi- 
tions in  the  track.  Four  men  are  required  to  perform 
the  work  expeditiously — one  operator  on  the  machine, 
two  men  to  steady  the  ends  of  the  rail  which  is  being 
handled,  and  one  man  at  the  center  to  attach  and  detach 
the  rail  tongs.  This  machine  will  easily  pick  up  100  lb. 
rails  up  to  39  ft.  in  length  and  place  them  in  position 
at  the  rate  of  90  rails  per  hour,  if  necessary. 

Power  is  furnished  by  a  4?  x  5i-in.  four-cylinder 
gasoline  engine  so  connected  that  the  machine  can  be 
moved  in  either  direction  at  speeds  varying  from  4  to 
16  miles  per  hour.  The  low  speed  is  used  while  rails 
are  being  laid,  and  the  high  speed  is  used  only  in 
going  to  and  from  stations.  All  operating  levers  are 
manipulated  from  the  operator's  seat. 

The  weight  of  the  machine  complete  is  approximately 
4500  lb.  Four  men  can  remove  it  from  the  track  in 
less  than  six  minutes,  using  a  pair  of  specially  designed 
trucks  or  dollies ;  these  are  placed  underneath  the  frame. 


THIS  LIGHT  DERRICK  CAR  REPLACES  RAIL- 
HANDLING  GANGS 


allowing  the  machine  to  be  swung  round  and  run  upon 
two  planks  laid  at  right  angles  with  the  rails.  Trailer 
cars  can  be  coupled  on  and  a  gang  of  75  or  100  men 
quickly  conveyed  to  and  from  the  work,  hand  or  motor 
cars  being  thus  eliminated. 

In  addition  to  laying  rails,  the  machine  is  used  to 
haul  and  distribute  extra  rails,  spikes  and  bolts  when 
the  steel  gang  is  closing  or  finishing  the  track.  It  is 
used  also  as  a  rail  loader.  In  this  case  it  is  placed 
and  anchored  on  a  flat  car,  and  while  the  train  is  in 
slow  motion  the  old  rails  are  picked  up  and  placed  on 
a  car  ahead. 
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PORTABLE  MACHINE  DRILLS  BOLT  HOLES   IN  RAILS 

Actual  service  and  tests  have  proved,  it  is  stated, 
that  this  machine  is  a  great  economizer  of  time.  Near 
a  station  where  the  rails  were  distributed  on  either 
side  of  the  track,  and  several  switches  which  were  to 
be  placed  were  piled  along  a  team  track,  four  men  with 
this  machine  distributed  the  rails,  frogs  and  switches 
in  two  hours.  It  would  have  taken  15  men  six  hours 
to  do  this  work  by  hand. 

On  June  17,  1917,  a  gang  of  58  men  with  one  of 
these  machines  laid  240  90-lb.  rails  in  four  hours.  On 
June  27,  48  men  with  a  machine  laid  157  100-lb.  rails 
in  145  minutes,  the  machine  being  delayed  several  times 
waiting  for  adzers.  During  a  part  of  this  run  60  rails 
ivere  laid  in  45  minutes.  As  to  the  saving  of  labor, 
ivhen  rails  are  laid  by  hand  16  men  are  required  to 
handle  one  rail  with  tongs.  With  the  machine  only 
three  men  in  addition  to  the  operator  are  required  for 
the  same  work,  a  saving  of  12  men  or  75%  thus  being 
effected. 

The  purpose  of  the  tie-sawing  machine  is  to  saw  or 
mark  ties  which  require  adzing  in  the  track.  Circular 
saws  mark  the  ties  on  each  side  of  the  rails,  being 
set  and  gaged  from  the  top  of  the  rail  to  cut  at  a 
depth  corresponding  to  the  bottom  of  the  rail.  After 
this  operation  the  track  is  ready  for  the  steel  gang,  as 
all  obstructions  such  as  rail  braces  and  boulders  have 
been  removed.  Upon  removal  of  the  old  rail  the  adzmen 
clip  out  the  small  blocks  between  the  cuts  and  the  de- 
pression left  in  the  tie  by  the  old  rail.  It  will  be 
readily  understood  that  by  sawing  the  ties  in  this  man- 
ner very  little  intelligence  and  effort  are  required  to 
do  an  accurate  job  of  adzing.  It  not  only  simplifies 
the  task,  but  insures  an  even  and  uniform  bearing  for 
the  tieplates. 

Power  is  furnished  by  a  4*  x  5^-in.  four-cylinder 
gasoline  engine,  which  propels  the  machine  at  3  to  18 
miles  per  hour  in  either  direction.  The  low  speed  is 
used  while  ties  are  being  sawed  and  is  connected 
synchronously,  so  that  when  the  sawing  is  extra  deep 
the  machine  slows  up  in  accordance  with  the  speed  of 
the  engine.    The  machine  weighs  approximately  2800  lb. 

Removal  from  the  track  is  facilitated  by  a  center 
pivot,  permanently  attached  underneath  the  car  frame. 


After  one  end  of  the  car  i.s  jacked  up,  a  wood  block 
is  placed  under  the  pivot  and  the  jack  is  removed,  after 
which  the  machine  is  swung  at  right  angles  to  the  track 
and  pushed  along  two  planks  clear  of  the  track. 

Only  two  men  are  required  with  this  outfit — one 
operator  to  handle  the  machine  and  look  after  the  work 
in  general,  and  one  assistant  to  walk  ahead  and  look 
out  for  obstructions,  such  as  rocks  and  rail  braces. 
Under  normal  conditions  from  3  to  5  miles  of  track  are 
sawed  per  day,  depending  entirely  on  the  number  of 
trains  during  working  hours.  It  has  been  proved  that 
ties  adzed  in  this  manner  furnish  the  desired  uniform 
bearing  for  the  tieplates,  thus  eliminating  rail  stress 
and  breakage  of  tieplates  and  reducing  the  cost  of 
labor  to  a  minimum. 

The  rail-drilling  machine  is  employed  to  drill  holes 
for  rail  anchors  and  connections,  superseding  the  hand- 
power  track  drills.  Power  is  furnished  by  a  4-hp.  single- 
cylinder  four-cycle,  water-cooled  gasoline  engine  which 
propels  the  car  at  a  speed  of  18  miles  per  hour  to  and 
from  work.  The  drill  frame  is  so  constructed  that  it 
can  be  swung  in  position  and  operated  with  one  hand, 
drilling  any  size  hole  up  to  1^  in.  in  diameter. 

Under  average  conditions  two  men  are  required  to 
operate  this  machine  successfully  at  its  maximum 
efficiency — one  man  to  handle  the  machine  and  one  as- 
sistant to  mark  the  location  of  holes  and  aid  in  removing 
the  machine  from  the  track.  On  main  line,  flagmen 
are  necessary  for  protection.  In  some  cases  two  of 
these  machines  are  operated  close  together. 

The  average  number  of  holes  drilled  with  one  of 
these  machines  per  day  is  240,  three  gallons  of  gasoline 
and  two  pints  of  lubricating  oil  being  required.  An 
automatic  feed  is  one  of  the  features.  The  drills  are 
lubricated  or  cooled  with  water  carried  in  a  tank  at 
the  rear  of  the  machine  and  conveyed  to  the  drills  by 
pipe  and  flexible  tubing.  The  weight  of  this  machine 
complete  is  1140  lb.  Two  men  can  remove  it  from  the 
track  in  less  than  four  minutes.  A  drill  grinder  is 
mounted  on  the  frame  and  drills  are  ground  during 
waits  for  passing  trains. 

These  three  machines  were  designed  by  W.  T. 
Krausch,  engineer  of  buildings,  and  E.  F.  Weber,  as- 
sistant engineer,  of  the  Chicago,  Burlington  &  Quincy 
R.R.     Patents  were  granted  in  October,  1917. 
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Large  Mileage  of  Light  Railways  Will  Serve 
American  Troops  at  the  Front 

Department  Organized  for  Big  Construction  Program — Relation  of  Light  Railways  and  Highways  Explained- 
Narrow-Gage  Lines  Have  Been  Big  Factors  in  Relieving  Congestion  of  Motor  Trucks  on  Roads 

By  Robert  K.  Tomlin,  Jr. 

Engineering  News-Record's  War  Correspondent  in  France 


FOLLOWING  the  experience  of  the  French  and 
British  armies,  the  American  Expeditionary  Force 
is  preparing  to  construct  in  France  a  large  mileage  of 
"light  railways" — 60-centimeter  gage — as  a  part  of  the 
necessary  transportation  system  serving  the  troops  at 
the  front.  These  railways  are  the  connecting  links,  to 
a  great  extent,  between  the  railroads  or  termini  of  the 
standard-gage  lines  and  the  trenches  and  batteries.  The 
service  which  the  light  railways  render  is  also  closely 
coordinated  with  that  of  the  military  highways. 

An  indication  of  the  importance  which  is  attached  to 
the  light  railway  work  is  gained  from  the  fact  that  the 
director  general  of  transportation  has  created  a  special 
department  to  have  charge  of  the  construction,  main- 
tenance and  repair  of  these  lines  of  communication  and 
of  the  equipment  used  in  their  operation.  At  the  head 
of  this  organization  is  one  of  the  high  ranking  engineer 
officers  of  the  American  Army.  Associated  with  him  in 
the  administrative  headquarters  of  the  department  are 
men,  all  engineer  officers,  of  the  following  caliber:  One, 
in  civil  life,  is  president  of  an  American  railway;  an- 
other is  a  vice  president  and  general  manager;  a  third 
bears  the  title  of  chief  engineer  of  a  system  in  the  west- 
ern part  of  the  States;  a  fourth  is  assistant  general  su- 
perintendent of  lines  in  the  East;  a  fifth  is  master  me- 
chanic, a  man  with  a  wealth  of  practical  experience,  to 
whom  will  be  entrusted  the  upkeep  and  repair  of  equip- 
ment in  the  engine  terminals  and  machine  shops  which 
form  an  important  part  of  the  light  railway  project. 

As  the  result  of  a  conference  with  these  officers,  I 
have  been  given  the  following  information  regarding 
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one  of  the  most  important  phases  of  our  military  trans- 
portation problems: 

Early  in  the  war  it  was  found  that  to  undertake  the 
supply  of  the  front  lines  with  motor  trucks  required 
such  a  great  number  of  them  that  the  highways  were 
continually  congested.  It  was  found,  too,  that  this  ex- 
cessive motor  traffic  soon  wore  the  roads  down  to  such 
an  extent  that  the  greater  part  of  the  motor  trucks 
were  required  to  haul  road  material  to  repair  the  dam- 
age caused  by  their  own  traffic.  The  light  railways  were 
developed  to  overcome  these  difficulties,  and  they  have 
been  so  successful  that  it  is  possible  now  to  keep  the 
highways  in  repair  and  to  devote  them  entirely  to  the 
use  of  fast-moving  automobiles,  motorcycles  and  motor 
trucks.  In  short,  heavy  and  bulky  traffic  is  moved  on 
the  railways;  light  and  fast  traffic  on  the  highways. 

The  function  of  the  light  railways  is  to  carry  forward 
as  near  to  the  front  as  possible  ammunition,  forage, 
road  material,  rations,  lumber,  fuel  and  miscellaneous 
engineer  supplies.  They  are  also  used  in  transporting 
troops,  and  wounded  men  are  brought  back  from  the 
front  on  these  lines  in  better  condition  than  by  road 
ambulances.  In  addition,  artillery  trains,  having  guns 
mounted  on  specially  constructed  cars,  are  moved  on 
these  railways;  as  the  position  of  these  guns  can  thus 
be  quickly  changed  they  are  not  so  likely  to  be  accu- 
rately located  by  the  enemy. 

The  location  of  light  railway  lines  requires  consider- 
able skill.  They  must  be  located  so  that  they  are  con- 
cealed from  the  enemy  as  far  as  possible.  They  should 
not  be  under  direct  observation,  and,  if  located  so  that 

they  do  not  show  up  in  aero- 
photographs  too  prominent- 
ly, the  chances  of  their  be- 
ing hit  by  shell  fire  is  mini- 
mized. With  advantage  tak- 
en of  woods  and  rough  fea- 
tures of  the  ground,  lines 
can  oftentimes  be  built  so 
as  to  be  invisible  to  the  aero- 
plane. Lines  must  be  lo- 
cated to  follow  the  contour 
of  the  ground  as  nearly  as 
possible,  thus  minimizing 
damage  to  the  country  and 
permitting  the  greatest  ra- 
pidity in  construction. 

On  an  average,  1000  men 
can  grade,  lay  and  ballast  a 
mile  of  track  in  a  day. 
Grades  are  usually  restricted 
to  not  more  than  3  to  4%, 
but  in  some  instances  this  is 
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exceeded,  and  sharp  curvature,  30-meter  radius,  is  often 
used.  The  roadbed  is  usually  9  ft.  wide  on  top ;  cuts  are 
14  ft.  wide  on  the  base,  with  side  ditches,  leaving  a  9-ft. 
crown. 

The  track  is  60-centimeter  gage  (23 S  in.)  ;  the  rails 
are  generally  20  lb.  to  the  yard,  but  American  track  will 
be  constructed  with  rails  weighing  25  lb.  per  yard, 
bolted  to  steel  ties.  The  ties  are  43  in.  long,  5i  in.  wide 
and  1, 1  in.  thick.  Wood  ties  4  x  6  in.  by  4  ft.  6  in.,  how- 
ever, are  used  under  certain  conditions.  The  rails  are 
received  in  5-meter  lengths  (15.4),  and  the  track  is 
assembled  and  bolted,  eight  ties  to  a  section,  before  be- 
ing sent  to  the  front.  These  sections  of  tracks  are  con- 
nected on  the  grade.  It  has  been  found  that  the  track 
must  be  well  ballasted,  and  for  this  purpose  gravel, 
broken  stone,  broken  brick,  slag  and  cinders  are  used. 

These  lines  radiate  in  various  directions  toward  the 
front  from  the  broad-gage  railheads,  so  that  a  con- 
siderable mileage  is  embraced  in  one  group  or  system. 
Oftentimes  the  ends  of  these  spurs  will  be  linked  up  by 
a  connecting  line  which,  in  a  general  way,  parallels  the 
front-line  trenches.  Thus  a  system  sometimes  shows 
up  as  a  series  of  loops ;  in  other  cases  a  system  assumes 
a  tree  formation,  with  main  trunk  and  branches. 

The  American  equipment  consists  of  steam  locomo- 
tives of  the  2-6-2  type,  weighing  about  17  tons,  built  by 
the  Baldwin  Locomotive  Works,  and  having  a  tractive 
effort  of  6200  lb.  The  cars  are  of  the  gondola  type, 
about  17  ft.  long  and  5  ft.  wide,  with  a  capacity  of  10 
tons.  A  certain  number  of  box,  flat  and  tank  and  ambu- 
lance cars  are  also  used.  The  steam  locomotives  oper- 
ate to  within  a  certain  distance  of  the  front — up  to  a 
point  where  smoke  and  steam  would  betray  their  pres- 
ence to  the  enemy,  after 
which  the  cars  are  taken  still 
farther  forward  by  gasoline 
locomotives,  and  final  dis- 
tribution of  supplies  to 
some  of  the  most  advanced 
points  is  made  by  motor 
trucks,  by  animal  traction, 
occasionally  by  cableway  or 
rope  tramway,  by  pack  mules 
and  by  hand.  The  lines 
are  also  laid  into  quarries 
where  road  material  is  ob- 
tained, and  into  forests  where 
lumber  and  fuel  are  loaded 
directly  for  the  front. 

The  hard  usage  to  which 
the  equipment  is  necessarily 
subjected,  and  the  damage  or 
destruction  of  equipment 
by  shell  fire,  make  necessary, 
of  course,  a  large  force  of 
skilled  mechanics,  shop  equip- 
ment and  an  abundant  re- 
serve of  materials. 

A  great  amount  of  crushed 
stone  is  hauled  by  these 
railways  and  set  out  on  spurs 
alongside  the  highways, 
whence  it  is  distributed  by 


the  road  motor  trucks.  To  appreciate  fully  to  what 
extent  these  railways  have  relieved  the  highways,  it  is 
only  necesary  to  remember  that  the  average  motor  truck 
carries  3  •;ons,  and  the  average  light  railway  train  of 
6  cars  carries  60  tons,  thus  doing  the  work  of  20  trucks. 
From  one  railhead  on  the  Briti.sh  front,  a  single  line 
of  light  railway  recently  handled  2100  tons  in  a  day, 
or  700  motor  truck  loads. 

With  a  low  maximum  speed,  an  average  train  run  of 
only  a  few  miles,  and  such  a  network  of  tracks  that  only 
the  initiated  can  distinguish  between  main  lines  and 
branches,  it  goes  without  saying  that  no  ver>'  elaborate 
methods  of  train  dispatching  and  signalling  are  re- 
quired. However,  it  rarely  pays  to  install  double  track, 
and  the  intensive  use  of  single  track  lines,  together  with 
the  frequent  interruptions  to  traffic  in  forward  areas 
due  to  enemy  shell  fire,  make  the  personal  equation  in 
dispatching  of  great  importance.  Rules  are  necessarily 
few  and  simple.  Both  British  and  French  methods  of 
operation  reflect  to  some  extent  their  broadgage  prac- 
tice, and  similarly  employees  of  Amercian  military  rail- 
roads find  their  work  simplified  by  rules  which  follow 
certain  rudimentary  principles  of  American  Railway 
Association  practice.  A  simple  form  of  telephone  train 
dispatching,  combined  with  a  modified  "block  system,  has 
been  found  most  practicable.  While  every  effort  is 
made  to  operate  without  waste,  the  primary  object  of 
the  light  railways  is  to  meet  the  needs  of  the  armies 
in  the  field,  and  no  questions  of  economy  are  permitted 
to  interfere  with  regularity  and  reliability  of  service. 

The  orders  placed  in  the  United  States  for  locomo- 
tives, both  steam  and  gas,  cars  and  track  material,  some 
of  which  have  already  been  received  in  France,  indicate 
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that  the  U.  S.  Army  will  be  provided  with  as  many 
thoroughly  equipped  miles  of  light  railway  as  it  can 

use.  , 

The  sections  of  light  railway  track  are  transported 
to  the  work  in  various  ways— sometimes  on  standard- 
gage  cars,  sometimes  on  motor  trucks,  sometimes  along 
existing  light  railway  track,  or  by  a  combination  of  any 
or  all  of  these  transportation  facilities.  At  the  main 
yards  cranes,  where  available,  will  be  used  for  loading 
the  sections  of  track  for  transport,  but  in  the  actual 
construction  of  these  narrow-gage  lines  no  plant  is  re- 
quired. In  fact,  this  need  for  nothing  but  manual  labor 
is  one  of  the  features  which  make  the  light  railways  so 


use  of  both  steel  and  wood  ties  for  supporting  the  light 
railways.  Steel  ties  will  be  the  prevailing  type,  but 
the  wood  ties  will  be  employed  where  a  large  bearing 
area  is  needed,  as,  for  example,  where  the  ground  is 
soft  or  where  the  curvature  is  sharp.  Sometimes,  of 
course,  stone  ballast  may  be  scarce,  and  here  again  the 
wood  tie,  with  a  bearing  area  greater  than  that  of  the 
steel  tie,  will  serve  a  useful  purpose. 

As  for  the  ballast,  the  intention  is  to  secure  most  of 
it  from  quarries  operated  by  the  Department  of  Roads 
(highways),  but  a  limited  supply  is  obtainable  from  the 
shattered  remains  of  brick  and  stone  buildings  in  the 
devasted  areas.    Whole  brick,  however,  are  exceedingly 
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admirably  adapted  for  work  in  the  field  of  enemy  ob- 
servation and  fire.  In  one  sector  where  artillery  oper- 
ations were  active,  I  am  told,  a  single  line  of  light  rail- 
way was  broken  and  repaired  95  times  in  one  day. 

In  some  areas  which  have  been  heavily  shelled  it  is 
necessary  to  advance  lines  of  light  railway  over  "rights- 
of-way"  which  are  literally  pockmarked  by  craters  rang- 
ing in  size  from  slight  depressions  to  deep,  wide  gullies. 
Here  the  needs  of  the  moment  determine  the  methods  of 
procedure.  If  a  large  labor  force  is  available  the  pits 
are  filled  in  and  roughly  graded.  When  the  work  can 
be  done  more  quickly  by  carrying  the  lines  across  the 
craters  on  timber  grillages  this  form  of  construction 
is  employed — provided  timber  is  available.  It  is  situa- 
tions such  as  these  that  bring  out  the  resourcefulness  of 
the  engineer.  His  job  is  to  advance  the  lines  or  to 
repair  a  broken  section,  and  any  method  which  ac- 
complishes this  end,  and  accomplishes  it  with  speed,  is 
acceptable. 

In  a  preceding  paragraph  reference  was  made  to  the 


valuable  in  France  at  present,  and  use  of  this  material 
is  permitted  on  the  basis  of  culling  out  the  whole  brick 
from  the  debris  and  carrying  away  only  the  bats  for 
railway  ballast  purposes.  The  Department  of  Light  Rail- 
ways will  work  in  close  cooperation  with  the  manager  of 
roads  in  this  matter  of  the  production  and  transporta- 
tion of  crushed  stone. 

The  location  of  the  light  railway  lines  involves  also 
some  topographical  surveying  work,  and  parties  are  now 
collecting  the  data  from  which  contour  maps  are  being 
prepared.  Officers  have  been  out  over  the  territory 
where  it  is  probable  that  our  network  of  light  railways 
will  be  built  and  have  done  a  great  deal  of  rough  re- 
connaissance work  as  a  preliminary  to  actual  con- 
struction. 

The  man  who  visits  the  headquarters  of  the  Depart- 
ment of  Light  Railways  and  talks  to  the  engineer  offi- 
cers who  are  directing  its  activities,  as  I  have  done,  is 
impressed  at  once  by  their  enthusiasm  for  the  work  in 
hand.    Their  experience  on  standard-gage  lines  back  in 
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the  States,  an  invaluable  asset  over  here,  is  being  di- 
verted into  new  channels  of  usefulness,  and  there  is  in 
the  planning  and  execution  of  the  light-railway  project 
for  war  service  enough  of  novelty  to  take  it  out  of  the 
class  of  routine  and  make  it  a  new  and  intensely  in- 
teresting job.  And  yet  the  satisfaction  which  these  en- 
gineers are  getting  in  the  performance  of  the  duties 
to  which  they  have  been  assigned  is  not  that,  if  I  in- 
terpret signs  correctly,  of  the  man  who  merely  solves 


some  technical  problem.  There  is  more  to  it.  These 
little  railway  lines — almost  toy  railroads  in  appear- 
ance— will  form  a  great  steel  web  over  the  American 
sectors,  and  on  the  integrity  of  its  double  bands  of  steel 
will  depend,  in  large  measure,  the  effectiveness  of  the 
fight  we  are  to  wage  and  the  speedy  transport  of  our 
wounded  to  the  rear.  Here  is  work,  therefore,  that  calls 
for  the  best  there  is  in  the  engineer,  and  that  best  is 
being  given  freely. 


Precast  Bridge  Slabs  of  Concrete  Incased  I-Beams 

Chicago  &  North  Western  Railway  Uses  New  Type  of  Overcrossing  with  Heavy 
I-Beams,  and  Openings  in  Concrete  To  Save  Weight 


SLAB-DECK  construction  of  a  new  type  for  the 
spans  of  concrete  subway  bridges  on  track-elevation 
work  has  been  employed  recently  at  Milwaukee  and  Chi- 
cago by  the  Chicago  &  North  Western  Ry.  It  consists 
essentially  of  slab  spans  having  I-beams  which  carry 
the  load  and  are  incased  in  concrete,  which  is  not  con- 
sidered as  carrying  any  load  and  can  therefore  be  re- 
duced in  weight  by  forming  hollow  spaces  within  it. 
The  concrete  combines  the  functions  of  bracing  the  I- 
beams,  protecting  them  from  corrosion,  and  forming  a 
solid  floor.  This  type  of  slab-span  deck  was  devised 
by  the  railway  company's  engineers,  and  was  used  for 
the  first  time  on  the  Milwaukee  track  elevation  in  1916. 

The  hollow  slabs  do  not  form  reinforced-concrete 
spans,  since  the  concrete  is  mainly  a  filler  and  not  the 
load-carrying  element.  Minimum  depth  of  floor  is  an 
important  consideration  in  the  design  of  structures  of 
this  kind,  and  reinforced-concrete  slabs  would  have 
been  of  greater  thickness  or  with  heavy  reinforcement 
to  obtain  equal  strength  in  the  same  thickness  as  that 
of  the  I-beam  slabs.  They  would  have  been  of  much 
greater  weight,  since  they  would  necessarily  be  made 
solid. 

Preliminary  studies  were  made  of  alternative  designs 


for  concrete  bents  carrying  a  slab  deck,  and  steel  bents 
carrying  a  steel-trough  deck.  The  former  was  adopted, 
as  it  combined  greater  permanence  with  lower  cost  for 
both  construction  and  maintenance.  The  I-beam  and 
concrete  combination  was  preferred,  even  at  an  in- 
creased cost  of  about  5%  for  material  as  compared  with 
reinforced  concrete.  The  preference  was  based  on 
certainty  of  action  of  steel  beams  under  track  loads,  fa- 
cility of  construction  of  the  slabs,  and  25<Jo  lighter 
weight  of  slab  due  to  the  hollow  spaces. 

Typical  construction  of  the  subways  comprises  two 
roadway  spans  and  two  sidewalk  spans,  supported  on 
three  bents  and  two  abutments  of  reinforced  concrete. 
Slabs  for  the  roadway  spans  are  24  ft.  6  in.  x  6  ft.  51 
in.,  with  a  depth  of  32^  in.  over  the  central  bent  and 
29^  in.  over  the  sidewalk  bent.  Each  has  three  24-in. 
115-lb.  I-beams.  These  roadway  slabs  weigh  about  26 
tons  each. 

Upon  the  top  flanges  of  the  I-beams  are  laid  trans- 
verse rods,  while  under  each  beam  are  two  longitudinal 
rods  held  by  clamps  or  hangers  fitted  to  the  bottom 
flanges.  In  addition,  there  is  a  sheet  of  triangle-mesh 
wire  netting  in  the  botton^  of  the  slab  and  extending 
up  both  sides.     The  rods  and  netting  are  provided  to 
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PORTAL  OP  CONCRETE  SUBWAY  HAS  INCLINED  FACE 
AND  CANTILEVER  POOTWALK 


strengthen  the  concrete  against  stresses  in  the  handling 
of  the  slabs  and  to  resist  temperature  stresses.  Slabs 
for  the  sidewalk  spans  are  of  similar  construction  but 
of  less  thickness.  The  end  over  the  bent,  however,  has 
a  narrow  shoulder  of  the  same  thickness  as  the  adja- 
cent roadway  slab  in  order  to  provide  a  sloping  surface 
for  the  waterproofing  course  and  to  avoid  an  abrupt 
change  of  shape. 

Every  slab  has  four  steeply  inclined  U-bar  stirrups 
for  lifting,  these  being  embedded  in  the  concrete  and 
anchored  to  the  I-beams.  Their  loop  ends  do  not  project 
above  the  surface,  but  are  in  pockets  which  are  filled 
with  concrete  after  the  slabs  are  placed,  so  as  to  give 
an  even  surface  for  the  waterproofing. 

Cantilever  projections  on  the  outer  sides  of  the  facia 
or  portal  slabs  form  walks  for  railway  employees.  The 
exposed  faces  of  these  slabs  are  inclined.  Recessed 
panels,  together  with  the  broad  projecting  top  shelf  or 
cornice,  help  to  give  a  good  appearance  to  the  street 
front  of  the  structure.  No  surface  treatment  of  the 
concrete  is  given  to  the  exposed  faces  after  the  removal 
of  the  slabs  from  the  forms.  Hand-railing  of  iron  pipe 
is  placed  along  the  edge  of  the  walk. 

Company  forces  made  the  slabs  at  a  material  yard 
about  i  mile  from  the  work.  Portable  wooden  forms 
were  used,  placed  on  a  substantial  platform.  The  bot- 
tom of  the  form  was  coated  with  a  colorless  oil.  Ta- 
pered concrete  blocks  supported  the  I-beams  at  the 
proper  height,  and  these  remained  embedded  in  the  slab. 
Collapsible  telescopic  cylinders  of  sheet  iron  were  used 
to  form  the  two  openings  iji  the  concrete. 

Concreting  was  done  from  a  train  consisting  of  a 
flat  car  carrying  a  Smith  mixer  and  having  material 
cars  coupled  behind  it.  This  plant  operated  on  a  track 
laid  alongside  the  casting  platform  and  a  gang  of  about 
25  men  could  pour  eight  to  10  slabs  per  day.  The 
concrete  was  a  1:2:3  mix,  using  torpedo  sand  and  1- 
in.  crushed  limestone  free  from  dust.  For  the  Chicago 
work  the  casting  platform  is  of  concrete  and  forms 
the  bottom  of  the  slab  forms.  This  gives  a  smoother 
finish  to  the  bottom  of  the  slab,  and  is  not  affected  by 
exposure  when  not  in  use. 

Curing  the  slabs  for  a  period  of  72  hours  before 
moving  them  from  the  platform  was  sufficient  in  ordi- 
nary weather.  They  were  then  stacked  in  the  yard  for 
12  days.  This  time  was  found  to  be  ample,  owing 
to  the  use  of  a  quick-setting  cement,  while  the  cylin- 


drical openings  in  the  concrete  seem  to  hasten  the  cur- 
ing by  affording  ventilation  to  the  interior  of  the  mass. 

When  required  for  erection,  slabs  that  had  been  given 
sufficient  time  for  curing  were  loaded  on  flat  cars  and 
taken  to  the  work.  There  they  were  picked  up  by  a 
100-ton  wrecking  crane,  having  wire-rope  slings  hung 
to  the  hook  of  the  hoisting  block  and  attached  to  the 
four  stirrups  of  the  slab.  The  ends  of  adjacent  slabs 
were  laid  in  close  contact,  but  2-in.  longitudinal  open- 
ings were  left  between  the  sides  of  the  slabs.  These 
openings  are  calked  with  oakum  and  filled  with  mastic. 

Before  the  slab  is  seated,  a  p-in.  bed  of  neat  cement 
mortar  is  spread  on  top  of  the  bent  and  covered  with  a 
strip  of  zinc  of  No.  22  gage.  At  the  abutments,  the 
slabs  rest  directly  upon  the  bed  of  cement  mortar. 

Waterproofing  the  decks  is  of  special  importance,  to 
avoid  dampness  and  dripping  in  the  subway.  The  tops 
of  the  slabs  are  thoroughly  cleaned  and  given  a  primer 
coat,  followed  by  a  coat  of  liquid  asphalt.  Then  a 
three-ply  burlap  mat,  applied  with  hot  asphalt,  is  spread 
over  the  entire  surface  and  carried  down  the  backs  of 
the  abutments  far  enough  to  cover  the  horizontal  bridge- 
seat  joint.  Upon  this  is  a  single  layer  of  asphalt-felt, 
to  protect  the  burlap  from  burning  under  the  next  ap- 
plication, which  is  mastic  of  one  part  asphalt  to  four 
parts  sand,  in  two  ij-in.  courses. 

After  the  mastic  has  been  worked  with  hot  smoothing 
irons  and  floats,  a  coating  of  hot  asphalt  is  applied 
with  swabs.  When  this  is  hard,  the  entire  surface  is 
covered  with  a  li-in.  cement-mortar  protection  coat 
reinforced  with  galvanized-iron  netting  of  1-in.  mesh. 
Stone  ballast  is  spread  upon  this  and  is  6  in.  deep  under 
the  ties. 


WRECKING    CRANE    PLACES    DECK    SLABS— .VOTE   ZINC 
iW  BEARING  PLATES  ON  CAP  GIRDER 


March  14,   1918 


E  N  G  I  N  E  E  R  I  N  G     N  E  \V  S  -  K  E  C  0  K  I) 


513 


The  waterproofing  primer  and  liquid  asphalt  coat  are 
applied  to  the  backs  of  aVjutments  and  wing  walls,  with 
two-ply  burlap  over  the  vertical  construction  joints. 

Reinforced-concrete  bents  at  the  curb  lines  and  cen- 
ter of  the  street  support  the  slab  deck.  These  have 
rectangular  columns  20  x  .32  in.,  spaced  8-ft.  centers. 
The  columns  are  poured  integrally  with  the  cap  girder, 
which  is  shaped  to  form  arches  between  the  columns, 
and  is  20  x  36  in.  at  the  crown  of  the  arches.  This 
girder  is  in  32-ft.  lengths,  with   1-in.  felt  fillers  in  the 
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expansion  joints  between  them.  The  cantilever  half- 
arches  at  these  joints  and  at  the  ends  of  the  bents  have 
additional  reinforcement. 

Abutments  are  of  the  counterfort  type,  with  a  pocket 
behind  the  bridge  seat  so  as  to  carry  the  waterproofing 
over  the  joint  between  the  slab  and  the  abutment.  A 
layer  of  tar-paper  is  placed  to  cover  the  bridge  seat  and 
the  back  of  the  pocket,  and  a  tile  drain  is  laid  on  the 
bottom  of  this  pocket. 

Foundations  of  the  subway  bridges  in  Mil.vaukee 
consist  of  spread  footings  on  piles.  A  heavy  footing 
carries  the  central  bent.  At  each  side  of  the  street  is 
a  broad  slab  or  mat  of  concrete  directly  under  the 
sidewalk  and  of  such  width  as  to  carry  both  the  abut- 
ment and  the  curb  bent.  Concrete  for  the  bents  and 
abutments  is  the  same  as  that  for  the  deck  slabs.  For 
the  footings,  a  1:2^:5  mix  is  used. 

Long  spliced  piles  support  the  concrete  foundations. 
This  part  of  Milwaukee  was  originally  swampy  ground 
and  test  borings  indicate  that  it  has  been  filled  with 
20  to  30  ft.  of  debris  and  cinders.  The  spongy  and 
quaking  soil  has  no  supporting  value,  and  it  was  neces- 
sary to  drive  piles  to  a  depth  of  90  ft.  below  street 
grade  to  reach  a  substratum  affording  sufficient  resi  st- 
ance. Hardwood  piles  in  30-ft.  and  35-ft.  lengths  we-e 
spliced  with  wrought-iron  pipe  sleeves  about  2  ft.  long. 
The  load  per  pile  is  from  28,000  to  32,000  pounds. 

Large  foundation  area  was  necessary  to  contain  the 
requisite  number  of  piles.  To  secure  effective  distri- 
bution of  the  loads  a  heavy  foundation  slab  is  used  and 
is  well  reinforced  for  the  pile  reactions.  As  noted 
above,  the  side  slabs  are  of  such  size  that  the  entire 
sidewalk  section  acts  as  one  unit,  comprising  the  slab, 
abutment  and  curb  bent. 

Live-load  assumed  in  the  design  of  the  deck  is 
Cooper's  class  E-55,  or  a  concentrated  load  of  66,000 
lb.  on  each  of  two  axles  spaced  6  ft.  c.  to  c.    Impact  is 


provided  for  by  the  formula  L  /  L  -  (L  /  D),  in 
which  L  and  I)  are  the  live-load  and  dead-load  stresses 
respectively.  Maximum  unit  stresses  are  as  follows: 
Structural  steel,  bending,  16,000  lb.  per  .sq.in.  Rein- 
forcing steel,  tension,  12,000  lb.  Concrete,  compres- 
sion, 660  lb.  The  calculations  for  the  I-b^eams  make 
no  allowance  for  the  effect  of  concrete  bond. 

For  the  columns  of  the  bents,  the  compression  is 
taken  as  700  lb.  per  sq.in.  of  concrete  within  the 
hooping,  and  10,500  lb.  for  the  .steeL  For  the  girders, 
the  allowance  for  concrete  compression  is  500  lb.  The 
reinforcing  steel  in  the  girders  is  taken  at  12,000  lb. 
for  tension,  with  compression  15  times  the  stress  de- 
veloped in  concrete  of  equal  distance  to  the  neutral  axis. 
This  is  ba.sed  on  the  a.ssumption  that  the  elastic  modu- 
lus of  the  -steel  will  approximate  15  times  that  of  the 
concrete.  The  abutments  are  designed  to  resist  a 
liquid  pressure  of  45  lb.  per  cubic  foot. 

Construction  of  the  subways  at  Milwaukee  was  fa- 
cilitated by  the  fact  that  they  were  of  considerable 
length  and  extended  under  freight  yards  as  well  as  the 
main  line.  This  made  it  possible  to  close  four  or  five 
tracks  at  one  time,  giving  room  to  build  a  section  of 
abutments  and  bents  and  to  place  the  deck.  As  each 
section  was  completed,  tracks  were  laid  upon  it  and 
turned  over  to  the  traffic  department.  Adjacent  tracks 
were  then  abandoned,  and  construction  was  commenced 
on  the  next  section. 

Track  elevation  in  both  these  cases  was  carried  on 
entirely  ,by  the  railway  company's  forces.  All  de- 
sign and  construction  work  was  under  the  direction  of 
W.  H.  Finley,  chief  engineer  of  the  Chicago  &  North 
Western  Ry.  J.  S.  Pole  was  engineer  in  charge  of  the 
work  both  at  Milwaukee  and  Chicago. 


Sewage  Sludge  To  Be  Utilized 

Drying  Beds  at  Canton  Sewage-Works  Will  Be  Cleaned 

by  Contractor  and  Sludge  Disposed  of  Without 

Copt  to  City 

By  R.  Winthrop  Pratt 

Consulting-    Engineer,    Cleveland.    Ohio 

A  CONTRACT  for  cleaning  the  sludge-drying  beds 
of  the  sewage-works  of  Canton,  Ohio,  and  for 
sludge  disposal,  both  without  e.xpense  to  the  city,  will 
go  into  effect  on  May  1,  1918.  The  contractor  e.xpects 
to  utilize  the  sludge  in  the  manufacture  of  commercial 
fertilizer. 

The  Canton  sewage-works  were  put  in  partial  use  in 
1915  and  in  full  use  late  in  1916,  having  been  designed 
by  the  author.  They  have  a  daily  capacity  of  about 
6,000,000  gal.  and  consist  of  coarse  screens,  Imhoff 
tanks  and  contact  beds. 

Immediately  adjacent  to  the  tanks  on  the  north  are 
six  sludge-drying  beds  having  a  total  area  of  one-half 
acre.  Three  of  the  beds  are  covered  by  a  glass  roof 
of  the  greenhouse  type.  It  has  been  found  possible  to 
dr>-  the  sludge  on  the  covered  beds  during  nearly  all 
times  of  the  year,  although  the  uncovered  beds  can  be 
used  to  advantage  only  for  four  or  five  months.  Up  to 
the  present  time  the  dried  sludge,  on  being  removed 
from  the  beds,  has  been  dumped  on  low  ground  near  the 
plant  and  considerable  quantities  have  been  hauled  av/ay 
by  persons  interested  in  its  use  as  a  fertilizer. 
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Not  far  from  the  plant  and  having  direct  rail  con- 
nection thereto  is  an  agricultural  lime  plant  operated 
under  the  direction  of  H.  V.  Briggle,  Canton,  represent- 
ing the  0.  C.  Barber  Allied  Industries  Co.  During  1917 
Mr.  Briggle  hauled  away  several  carloads  of  dried  sludge 
and  treated  it  with  lime,  and  possibly  with  other  mate- 
rials, in  order  to  make  a  commercial  fertilizer. 

Recently  the  City  of  Canton  and  Mr.  Briggle  entered 
into  a  contract  which  contains  the  following  basic  pro- 
visions : 

(1)  The  contractor  is  given  the  exclusive  right  and 
privilege  for  a  period  of  25  years  from  May  1,  1916,  to 
remove  sludge  from  the  sludge  beds  and  load  it  on 
railroad  cars  on  the  siding  at  plant. 

(2)  The  contractor,  upon  written  approval  from  the 
director  of  public  service,  can  modify  the  city's  present 
equipment  for  handling  the  sludge  to  suit  his  needs, 
such  equipment,  after  installation,  to  become  the  prop- 
erty of  the  city.  All  other  buildings  and  machinery 
which  may  be  located  at  the  sewage  plant,  however, 
shall  remain  the  property  of  the  contractor  unless  the 
city  takes  over  the  contract  in  accordance  with  the  pro- 
visions thereof  below  mentioned. 

(3)  The  contractor  is  obliged  to  remove  all  sludge 
from  the  sludge  beds  when  the  moisture  of  same  has 
been  reduced  to  25%  ;  and  he  may,  at  his  option,  remove 
sludge  containing  a  higher  percentage.    All  methods  of 


sludge  removal  are  to  be  satisfactory  to  the  city  from  a 
sanitary  standpoint. 

(4)  The  contract  may  be  cancelled  at  any  time  upon 
sixty  days'  notice  by  the  contractor  that  business  is  un- 
profitable, in  which  case  the  city  shall  exercise  the 
option  relative  to  the  purchase,  at  an  appraised  value, 
of  such  buildings  and  machinery  as  the  contractor  may 
have  erected  at  the  plant. 

(5)  The  city,  on  the  other  hand,  has  the  right  and 
privilege,  upon  60  days'  notice,  to  purchase  the  build- 
ings, machinery  and  business  of  contractor  at  any  ap- 
praised value,  plus  10%. 

Although  the  contract  is  not  entirely  binding,  the 
contractor  proposes  to  go  to  a  considerable  expenditure 
for  machinery  and  equipment  on  the  strength  of  his 
conviction,  following  his  large-scale  experiments  as  well 
as  his  general  experience  in  the  fertilizer  business,  that 
a  salable  product  can  be  manufactured  from  all  dried 
Imhoff  sludge. 

From  the  city's  standpoint  the  carrying  out  of  the 
proposed  contract  means  that  its  expense  in  sludge  dis- 
posal will  amount  simply  to  the  labor  of  opening  and 
closing  the  gates  between  the  Imhoff  tanks  and  sludge- 
drying  beds  as  the  sludge  flows  to  the  latter  by  gravity. 
It  will  be  noted  that  the  expense  of  removing  the  sludge 
from  the  beds,  an  item  of  considerable  importance  at 
the  present  time,  is  to  be  borne  by  the  contractor. 


Pennsylvania  Builds  Large  Gravity  Yard  at  Indianapolis 

Development  at  Hawthorne  Designed  for  Immediate  Capacity  of  3500  Cars  and  Ultimate 
Capacity  of  10,000  Cars— Has  Two  Double-Track  Hump^ 


AN  IMMEDIATE  capacity  of  3500  cars  and  an  ulti- 
mate capacity  of  10,000  cars  are  provided  in  the 
new  Hawthorne  yard  of  the  Pennsylvania  Lines  West  of 
Pittsburgh,  on  the  outskirts  of  Indianapolis.  The  yard 
has  two  double-track  humps  for  gravity  classification 
of  traffic  in  opposite  directions.  The  improvement  was 
authorized  in  1916  to  relieve  the  congestion  in  the  older 
yard  near  the  center  of  the  city  and  provide  better 
facilities  for  the  increasing  traflfic. 

The  yard  is  located  in  the  southeast  section  of  the 
city,  with  a  2i-mile  double-track  connection  from  its 
eastern  end  to  the  main  line,  while  the  west  end  has  a 
double-track  wye  connecting  with  the  belt  line  of  the 
Indianapolis  Union  Ry.  Track  capacity  for  10,000  cars 
is  provided  in  the  general  plan.  The  present  construc- 
tion has  about  52  miles  of  track,  giving  a  daily  capacity 
for  about  3500  cars,  classified  and  passed  through  the 
yard.  Land  has  been  obtained  suflScient  for  the  full  de- 
velopment, with  a  total  of  about  100  miles  of  track, 
which  will  increase  the  working  capacity  to  about  10,- 
000  cars  daily.  At  present  there  are  about  50  trains 
per  day,  and  the  yard  service  is  performed  by  five 
switching  engines. 

Three  units  compose  the  general  layout.  One  con- 
sists of  a  westbound  receiving  yard,  followed  by  a 
switching  hump  and  classification  yard.  The  second  is 
similar  to  and  parallel  with  this,  but  with  the  positions 
reversed  so  as  to  serve  eastbound  movements.  The 
third  comprises  the  engine  house,  car-repair  yard  and 
other  facilities  for  locomotive  and  car  service.    The  first 


two  units  are  separated  by  two  running  or  thorough- 
fare tracks  extending  from  end  to  end  of  the  yard. 
Separate  departure  yards  were  not  considered  desirable, 
but  certain  tracks  of  the  classification  yard  may  be  set 
aside  for  trains  made  up  and  ready  for  road  engines. 

For  westbound  trafl[ic  the  receiving  yard  has  capacity 
for  680  cars  on  eight  tracks  holding  75  to  100  cars  each, 
and  the  classification  yard  will  hold  1195  cars  on  20 
tracks  for  45  to  85  cars  each.  For  eastbound  traffic,  the 
receiving  yard  will  hold  360  cars  on  five  tracks  for  70 
to  80  cars  each,  and  the  classification  yard  has  ca- 
pacity for  1160  cars  on  17  tracks  for  55  to  90  cars 
each.  In  figuring  the  capacity  of  tracks  45  ft.  is  al- 
lowed for  each  car. 

The  body  tracks  are  spaced  13  ft.  on  centers.  Ladder 
tracks  are  spaced  on  20-ft.  centers  to  provide  safe  clear- 
ance at  switchstands  and  passageway  for  switchmen. 
The  spacing  at  thoroughfare  tracks  is  13  ft.  Turnouts 
from  the  ladders  are  on  a  No.  7  ladder  angle.  They 
have  18-ft.  switch  rails  and  No.  8  frogs,  with  a  12° 
curve  behind  the  frog.  At  the  departure  ends  of  the 
classification  tracks,  however,  the  ladder  angle  is  No. 
8.  Here  the  turnouts  have  No.  10  frogs,  with  a  7i° 
curve  behind  the  frog.  The  yard  is  laid  with  85-lb. 
rails,  with  the  exception  of  100-lb.  rails  for  the  running 
tracks. 

The  grade  layout  through  the  yards  is  shown  in  the 
profile  and  in  the  accompanying  table.  At  the  west  end 
there  is  a  continuous  rising  grade  eastward,  owing  to 
the  slope  of  the  land.     At  the  east  end  the  yards  are 
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below  the  main-track  level,  the  elevation  being  lowered 
in  order  to  give  sufficient  grade  for  dropping  cars  from 
the  hump  into  the  eastbound  classification  yard.  To  get 
the  required  elevation  it  was  necessary  to  lower  Bean 
Creek  3  ft.  where  it  crosses  the  yard. 

As  first  designed  and  built  the  hump  grades  were  ten- 
tative, being  subject  to  change  to  meet  conditions 
which  might  develop  in  operation.  Such  changes  are 
usually  necessary  after  new  switching  humps  have  been 
put  in  service,  since  average  weight  and  style  of  car, 
prevailing  winds  and  other  local  conditions  affect  the 
operation  or  the  free  movement  of  the  cars  by  gravity. 
The  present  arrangement  of  grades,  which  is  shown  in 
the  table  and  in  the  accompanying  profile,  was  arrived 

GRADES  THROUGH  HAWTHORNE  YARD 

Eastbound  Westbound 

Iteceivine  yard  I  ~^  ^2%  for  2,000  ft.        +1  %  for  715  ft. 

iwceiving  yara ^  j^^^^j  ^^^  2,515  ft.  +0.4%  for  3235  ft. 

+  1%  for  585  ft.  +U%  for  800  ft. 

Hump  approach J   +3%  for  125  ft.  +3%  for  180  ft. 

(       50-ft.  vertical  curve  50-ft.  vertical  curve 

HuniD  starting  |  —5  %  for  1 00  ft.  —3  %  for  1 60  ft. 

nunip  starting j  _3^^  j^^  ,qq  ^^ 

Humo  ladders  / —1 .  25%  for  650  ft.  —1.25%  for  750  ft. 

nump  laaaers \  —I  %  for  530  ft. 

f  — 0.3%  for  2,865  ft.  —0.3%  for  1 100  ft. 

Classification  vard  I —0.8%  for  1,050  ft.  Level  1400  ft. 

Classincation  yard +0.5%  for  1  500  ft. 

1  +0.7%  for  300  ft. 

at  partly  by  tests  and  partly  by  experience  with  other 
yards  having  similar  traffic  conditions.  Less  fall  is  given 
the  eastbound  hump  track,  as  there  is  a  larger  propor- 
tion of  loaded  cars  in  eastbound  than  in  westbound 
trains. 

Two  switching  tracks  are  provided  on  each  hump. 
One  of  these  is  used  only  for  cars  which  have  to  be 
weighed,  and  on  it  is  gantleted  a  short  scale  track.  The 
grade  over  the  scale,  is  0.8%.  The  other  track  over  the 
hump  is  used  only  for  cars  which  do  not  have  to  be 
weighed.  Weighing  is  required  for  only  about  3%  of 
the  eastbound  and  1%  of  the  westbound  cars. 

An  electro-pneumatic  plant  for  operating  the  switches 
of  the  classification  tracks  is  a  part  of  the  design,  the 
switches  being  thus  controlled  from  a  tower  at  the 
summit  of  each  hump.  This  installation  has  been  post- 
poned on  account  of  market  conditions,  and  at  present 
the  switches  are  operated  by  hand.  The  car  riders 
have  to  walk  back  from  the  classification  tracks  to  the 
hump,  but  motor  cars  have  been  ordered  and  will  oper- 
ate a  shuttle  service  for  the  accommodation  of  these 
men. 

Electric  lighting  is  provided,  the  lamps  being  placed 
through  the  body  of  each  yard  and  along  the  ladder 
tracks.  The  lamps  are  spaced  about  300  ft.  apart. 
Compressed-air  pipe  lines  will  be  installed  along  the 
departure  tracks  to  provide  for  testing  the  brakes  oi' 
trains  before  the  road  engines  are  attached.  A  me- 
chanical interlocking  plant  has  been  installed  at  the 
connection  of  the  east  end  of  the  yard  with  the  main 
line.  An  electric  interlocking  plant  is  to  be  provided 
later  at  the  Y-connection  to  the  Belt  railroad. 

The  engine-terminal  facilities  include  a  10-stall 
roundhouse  with  provision  for  enlargement  to  20  stalls. 
This  will  be  112  ft.  wide,  with  reinforced-concrete  walls, 
roof  and  floor.  An  annular  space  100  ft.  wide  will 
separate  it  from  an  electrically  operated  turntable  100 
ft.  in  diameter.  In  addition  to  the  roundhouse  accom- 
modation there  will  be  a  parking  yard  with  capacity  for 
25  locomotives  waiting  to  be  assigned  to  service. 
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ASH-HANDLING  SYSTEM  INCLUDES  SMALL  PIT  CARS  AND    AIR-HOIST    ELEVATOR 


A  coaling  station  of  reinforced-concrete  has  a  track 
pit  and  500-ton  storage  bin  served  by  a  conveyor  of 
the  endless  chain  type.  The  water  station  includes  a 
water-softening  plant  and  two  50,000-gal.  wood  tanks 
serving  five  penstocks  or  water  cranes.  Engines  have 
their  fires  cleaned  over  a  concrete  ash  pit  of  the  hopper 
type.  The  ashes  are  discharged  into  small  steel  cars 
running  on  a  track  along  the  bottom  of  the  pit.  This 
extends  to  an  air-hoist  elevator  which  raises  the  cars 
and  dumps  the  ashes  into  freight  cars  for  removal. 
This  is  shovvTi  in  one  of  the  drawings. 

A  pair  of  tracks  near  the  foot  of  each  hump  provides 
for  the  accommodation  of  52  caboose  cars.  For  the 
light  repair  work  there  is  a  car-repair  yard  which  will 
hold  175  cars.  This  has  four  tracks  in  pairs,  spaced  al- 
ternately 22  and  18  ft.  on  centers.  Provision  is  made 
for  future  increase  to  12  pairs  of  tracks  with  a  total  ca- 
pacity of  382  cars.  Other  special  tracks  will  provide  for 
the  accommodation  of  crippled  or  damaged  cars,  for  re- 
frigerator cars  taking  ice  and  for  the  division  wreck- 
ing train.  Contracts  already  let  include  the  round- 
house, turntable,  coaling  station,  sand,  oil  and  power 
houses,  and  a  2J-story  brick  yard  office.  The  railway 
company  has  under  construction  with  its  own  forces 
the  water  station,  ash  pits  and  icing  station. 

Bridge  work  required  in  the  construction  of  the  yard 
includes  a  double-track  48-ft.  concrete  arch  over  Pleas- 
ant Run,  a  double-track  trough-floor  steel  bridge  over 
Southeastern  Ave.,  and  a  half -through  girder  bridge 
over  the  Cincinnati,  Indianapolis  &  Western  Ry. — this 
last  made  necessary  by  the  raising  of  the  track  of  the 
other  railroad  about  5  ft.  to  allow  for  the  Pennsylvania 
crossing.     A  6  x  12-ft.  reinforced-concrete  culvert  box 


600  ft.  long  carries  Bean 
Creek  under  the  yard.  There 
have  also  been  constructed 
five  reinforced-concrete  sub- 
ways, three  of  which  carry  the 
yard  tracks  across  Emerson 
Ave.,  the  other  two  carrying 
the  north  and  south  Y-tracks 
across  Sherman  Drive.  A 
reinforced-concrete  viaduct 
300  ft.  long  carries  Arlington 
Ave.  over  the  yard. 

The  construction  work  in- 
cludes 350,000  cu.yd.  of  grad- 
ing, 20,000  cu.yd.  of  concrete, 
and  17,500  sq.yd.  of  paving. 
The  contractors  for  grading 
are  the  Dunn  &  McCarthy  Co. 
and  the  Clifford  Construction 
Co.  Other  contractors  are  the  Roberts  &  Schaefer  Co. 
for  the  coaling  station;  the  Alliance  Construction  Co. 
for  the  round-house,  oil  house,  sand  house  and  power 
station ;  Latham  &  Walters  for  the  yard  office,  and  I.  R. 
Meade  for  the  turntable  pit.  All  track  work  is  done 
by  company  forces. 

The  design  of  this  large  gravity  switching  yard  was 
prepared  under  the  direction  of  W.  C.  Gushing,  chief 
engineer  maintenance  of  way  of  the  Pennsylvania  Lines 
West  of  Pittsburgh,  Southwest  System.  Construction  is 
in  charge  of  D.  P.  Beach,  division  engineer,  and  J.  H. 
Shilling. 


Shrinking  Gumbo  Cracked  Asphalt 

In  order  to  protect  the  curb  and  sidewalks  from 
the  destructive  effect  of  the  wheels  of  heavy  dump 
wagons  which  were  used  in  making  a  neighboring  fill, 
California  gumbo  was  laid  over  them  from  the  center 
of  the  street  to  the  property  line  in  San  Pedro,  Cal., 
about  three  years  ago.  When,  after  about  three  months, 
the  use  for  this  temporary  covering  had  vanished,  large 
cracks  had  developed,  as  is  customary  with  this  type  of 
soil. 

These  cracks  did  not  stop  at  the  surface  of  the  asphalt 
pavement,  but  ran  down  through  the  surface  and  binder, 
and  had  actually  torn  them  from  the  concrete  base, 
according  to  D.  C.  Peet,  formerly  of  the  Gilmore-Wilton 
Co.  of  Los  Angeles.  In  every  case  the  crack  through 
the  asphalt  was  a  continuation  of  that  in  the  gumbo, 
and  indicated  that  the  adhesion  between  gumbo  and 
asphalt  was  greater  than  that  between  the  binder  and 
the  concrete  base  plus  the  tensile  strength  of  the  as- 
phalt itself. 
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Action  of  Railway  Track  Studied  by  Tests  of 
Depression  and  Rail  Stress 

Special  Committee  Finds  Track  Acts  as  Continuous  Elastic  Support— Rigid  Construction  and 
Thorough  Tamping  Reduce  Rail  Stress — Large  Increase  Produced  by  High  Speed 


DEFINITE  knowledge  concerning  the  action  of  rail- 
way track,  about  which  little  has  been  known  here- 
tofore, is  furnished  by  a  series  of  experiments  con- 
ducted by  the  track-stress  committee  of  the  American 
Society  of  Civil  Engineers  and  the  American  Railway 
Engineering  Association,  which  has  just  presented  its 
first  extensive  progress  report.  The  tests  show  that 
rail  stresses  are  reduced  by  solid  and  rigid  roadbed  con- 
struction, by  deep  ballast,  by  heavy  rail  and  by  thor- 
ough tamping.  Thousands  of  measurements  of  track 
depression  and  rail  stresses  were  made,  under  both 
standing  and  moving  loads.  As  a  whole  they  demon- 
strate that  railway  track  is  an  elastic  structure,  acting 
in  accordance  with  Hooke's  law  and  thus  susceptible 
to  exact  engineering  treatment.  More  specifically,  va- 
rious practical  facts  were  brought  out,  among  them  the 
following : 

1.  The  span  between  ties  does  not  govern  the  stresses 
in  the  rail,  these  being  determined  by  the  general 
track  depression  (see  for  example  Figs.  4,  5  and  6). 

2.  Both  rail  stress  and  track  depression  increase  in 
direct  proportion  to  the  load  (Fig.  9). 

3.  Both  rail  stress  and  depression  are  least  for  well- 
ballasted  roadbed  and  greatest  for  poor  roadbed  (Fig. 
7)  ;  stone  ballast  is  better  than  cinders  and  deep  bal- 
last better  than  shallow  ballast.  Thorough  tamping  re- 
duces deflections  and  stresses. 

4.  Rail  stresses  are  less  in  heavy  rail  than  in  light 
rail,  as  brought  out  by  the  curves  of  Fig.  10. 

5.  A  train  produces  higher  rail  stresses  at  high  speed 
than  at  low  speed  (Fig.  8)  ;  the  increase  may  exceed  50 
per  cent. 

6.  The  stress  in  the  outer  flange  of  the  rail  generally 
is  much  larger  than  that  in  the  inner  flange.  The  rail  is 
subjected  to  a  certain  am,ount  of  transverse  bending. 

Auxiliary  to  the  tests  was  the  development  of  a  new 
and  highly  precise  form  of  recording  extensometer  for 
rail  stresses,  and  of  other  instruments  and  test  methods 
which  proved  successful  in  overcoming  the  formidable 
difficulties  of  the  problem. 

The  committee  realized  these  difficulties,  but  "felt 
that  an  adequate  report  on  stresses  in  railroad  track 
must  be  based  on  experimental  data  derived  from  exten 
sive  tests  on  standard  track.  .  .  .  The  anticipated 
difficulties  were  not  overestimated.  .  .  .  The  tests 
have  involved  the  making,  reading,  recording  and  reduc- 
ing of  more  than  250,000  observations  on  rail  strains 
alone."  Each  point  plotted  in  the  stress  diagrams  of  Fig. 
8  represents  about  100  records  taken  on  stremmatograph 
disks,  so  that  the  whole  diagram  for  a  particular  locomo- 
■.      tive  at  speeds  from  5  to  60  miles  is  made  up  from  several 

■  hundred  stremmatograph  records  and  several  thousand 

■  readings  of  these  records.     The  work  was  begun  less 
I     than  four  years  ago. 

K        Roadbeds  of  various  kinds  were  used  for  the  tests. 
K     Several  stretches  of  track  were  prepared  by  placing 

k 


ballast  to  predetermined  depths,  putting  in  new  ties, 
etc.,  but  track  not  specially  prepared  was  also  tested. 
The  effect  of  decayed  ties  and  low  spots  in  track  was 
studied.  The  rail  in  the  test  sections  ranged  from  85 
to  125  lb.  per  yard.  The  ties  were  generally  6  x  8  in. 
x  8  ft.,  but  ranged  up  to  7  x  9  in.  x  8^  ft.  The  depths 
of  ballast  varied  from  6  in.  to  24  in.  under  the  tie. 

Measurements  were  made  under  static  loads  and  mov- 
ing trains.  The  static  loads  included  (1)  a  single  load 
per  rail  (2)  two  loads  per  rail,  arranged  to  represent 
two  axles  of  a  car,  and  (3)  locomotives  of  different 
types.  The  single  and  double  loads  were  applied  by 
load-indicating  screw-jacks  bearing  on  the  top  of  the 
rail  and  reacting  against  a  load  of  iron  on  a  flat-car 
standing  over  the  test  section.  The  tests  under  mov- 
ing load  were  made  with  locomotives  having  driving- 
axle  weights  of  23,000  to  33,000  lb.  Speeds  from  5  to 
over  60  miles  per  hour  were  employed.  In  each  case 
the  locomotive  was  run  over  the  test  section  with  steam 
shut  off,  after  a  flying  start. 

Besides  the  load-indicating  jacks  the  instruments  in- 
cluded level  bars  to  measure  track  depression  under 
static  load,  a  photographic  camera  to  measure  depres- 
sion under  moving  load.  Berry  strain  gages  of  4-in.  gage 
length  for  the  static  stress  measurements,  and  record- 
ing extensometers  or  stremmatographs  for  the  moving- 
load  tests. 

Depressions  under  static  load  were  measured  by  a 
level  of  sensibility  20  in.  per  division,  mounted  on  a  bar 
fitted  with  a  vertical  micrometer  screw  at  one  end.  One 
end  of  the  bar  being  placed  on  a  fixed  reference  stake 
and  the  other  on  the  rail  bi.:.e  (Fig.  1),  the  micrometer 
gave  the  difference  of  level  between  stake  and  rail;  by 
taking  readings  without  load  and  with  load,  the  de- 
pression was  obtained.  No  results  secured  with  the 
photographic  device  are  reported. 

The  stremmatograph  designed  for  the  nio\ing-load 
tests  is  an  autographic  extensometer  of  4-in.  gage 
length,  recording  without  lever  magnification  by  a  steel 
phonograph  needle  scribing  on  a  smoked  glass  disk 
(Fig.  2).  A  flat  steel-spring  section  in  the  pen  bar  con- 
necting the  two  rail  clamps  gives  uniform  pressure  free 
from  chatter.  The  stremmatograph  was  attached  to  the 
base  of  the  rail  and  the  disks  were  rotated  by  gearing 
actuated  by  a  long  shaft  extending  away  from  the  track, 
turned  by  hand.  The  recoi'ds  were  measured  under  a 
microscope  magnifying  75  diameters.  Usually  four 
stremmatographs  were  placed  in  a  group,  three  on  one 
rail  and  one  on  the  opposite  rail;  three  adjacent  set- 
ups of  this  kind  were  made  before  a  single  test  was  con- 
sidered complete  (Fig.  3). 

The  stremjmatograph  as  originally  built  had  only  one 
pen  bar  and  record  disk,  giving  the  stress  in  the  outer 
flange  of  the  rail  base,  in  the  usual  setting  of  the  in- 
strument. Before  this  had  been  in  use  very  long,  cer- 
tain irregularities  led  to  the  discovery  of  marked  differ- 
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ence  in  stress  between  the  two  flanges;  the  instruments 
were  then  fitted  with  record  disks  on  both  sides.  The 
diagram  in  the  lower  right-hand  portion  of  Fig.  8  shows 
separately  the  stresses  in  the  inner  and  the  outer  flange 
under  a  moving  locomotive.  There  are  large  differences 
between  the  curves,  changing  with  change  of  speed. 
This  particular  diagram  was  made  on  cinder-ballasted 
track;  in  diagrams  made  on  stone-ballasted  track  the 
stress  difference  between  the  inner  and  outer  flange 
does  not  change  materially  with  speed. 

Typical  depression  curves  (only  static  load  depres- 
sions are  reported)  are  reproduced  in  Figs.  4,  6  and  7. 

With  the  jacking  car  (used  for  one  and  two-axle 
loads)  it  was  possible  to  obtain  the  depression  profiles 
under  successively  increased  loads.  Comparison  of  these 
curves  revealed  the  fact  that  the  track  structure  is  elas- 
tic, virtually  in  the  same  way  as  a  piece  of  steel,  de- 
formations being  proportional  to  load.  This  is  brought 
out  by  the  curves  of  Fig.  9,  derived  from  curves  similar 
to  those  of  Fig.  4.  However,  the  statement  strictly  ap- 
plies only  to  track  in  first-class  condition.  Track  in 
poor  or  mediocre  condition  depresses  more  under  the 
early  stages  of  loading  than  subsequently,  and  its  total 
depressions  are  considerably  larger  than  those  of  good 
track. 

Stone-ballasted  track  of  good  character  was  found  to 
be  only  half  as  rigid  as  first-class  track  built  for  the 
heaviest  and  fastest  traffic,  but  twice  as  rigid  as  light 
cinder-ballasted  track.  The  rigidities  are  represented 
by  what  the  committee  calls  "modulus  of  elasticity  of 
rail-support,"  being  the  load  per  linear  inch  of  one  rail 
which  will  produce  a  depression  of  1  in.  The  quantity 
was  found  to  range  from  500  lb.  to  over  2000  lb.  in  the 
different  pieces  of  track  tested. 

Track  in  poor  condition  differs  from  track  in  good 
condition  not  only  by  having  a  lower  modulus  of  elas- 


centrations  being  distinctly  evident  and  the  supporting 
reaction  being  to  all  appearances  uniformly  distributed. 
The  influence  of  rail  stiffness  appears  in  the  fact  that 
the  heavy  rail  sections,  distributing  the  load  over  a 
greater  length  of  track,  produced  somewhat  lower  track 


JPh 


Elevation 


FIG.   2.      FINAL   FORM    OF    STREMMATOGRAPH    FOR    RAIL- 
STRESS    MEASUREMENTS    UNDER    MOVING    TRAINS 

depressions  than  did  lighter  rail.  The  heavy  rail  was 
subjected  to  a  greater  bending  moment,  but  at  lower 
fiber  stress,  than  light  rail. 

The  physical  condition  of  uniform  cushioning,  demon- 
strated by  such  curves  as  those  of  Fig.  9,  furnished  the 
commlittee  a  basis  for  deducing  a  theoretical  formula 
for  track  depression  and  rail  stress.  Denoting  by  u  the 
modulus  of  elasticity  of  rail-support,  by  y  the  track  de- 
pression below  its  unloaded  level,  at  any  point  along  the 
track  distant  x  from  the  load,  the  roadbed  reaction  is 
expressed  by  uy.  This  is  the  rate  of  increase  of  the 
track  shear,  and  as  the  latter  is  the  rate  of  change  of 
the  rail  bending  moment,  the  fundamental  differential 

equation  becomes  EI-j—^  = 


uy.    Integrating  this  equa- 
tion gives  the  depression  formula 


y  =  —^  —  e~^^{(x>s  kx  +  sin  kx) 


FIG.    1.     MEASURING    RAIL    DEPRESSION    BY    LEVEL-BAR       ijj    which    k 
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From  this   curve  may   be  de- 


ticity  of  rail-support,  but  also  by  having  something 
analogous  to  vertical  play.  The  left-hand  depression 
curve  (solid  line)  of  Fig.  9  shows  the  relation  of  load 
to  depression  for  a  piece  of  track  in  need  of  tamping, 
while  the  curve  to  the  right  of  it  refers  to  the  same 
track  in  well-tamped  condition.  The  curvature  or  offset 
of  the  left-hand  curve  represents  an  apparent  slack, 
which  generally  ran  from  0.03  to  0.10  in.  in  track  not 
freshly  tamped,  though  it  has  been  found  to  be  as  high 
as  0.20  in. 

Most  of  the  tests  were  made  in  duplicate,  first  with 
loads  over  ties  and  then  with  loads  between  ties.  There 
was  practically  no  difference  between  the  two  in  de- 
pression or  rail-stress. 

The  conclusion  that  the  action  of  railway  track  is 
dominated  by  the  general  elastic  reaction  of  the  road- 
bed rather  than  by  the  individual  tie  reactions  is  fur- 
ther supported  by  the  depression  profiles  under  locomo- 
tives, in  Figs.  6  and  7.  These  show  a  general  de- 
pression over  the  entire  loaded  length,  the  wheel  con- 


rived  the  expression  for  rail  stress 
P 


^     \kHc  ^' 


^^{cos  kx  —  sin  kx) 

and  the  special  values  for  the  depression  directly  under 
the  load,  — P/y  64EIu'  and  for  the  maximum  reaction, 
which  occurs  under  the  load,  h  Pk,  or  Pu/v  GAEIu"  per 
inch  of  rail.  [This  maximum  reaction  is  the  same  as  that 
which  would  be  developed  if  the  load  were  uniformly  dis- 

2  *\AEI 

tributed  along  a  length  of  roadbed  equal  tor,  or  2^^  — — . 

The  latter  expression  gives,  for  ordinary  roadbed  (with 
u  =  1000)  and  for  rails  from  85  to  125  lb.  (/  =  27  to 
68.7),  an  effective  distribution  length  of  85  to  107  in., 
and  for  more  rigid  roadbed  (with  u  =  1500)  77  to  97  in. 
— Editor]. 

Fig.  11  reproduces  the  curves  of  depression  and  rail 
stress  computed  from  the  form;ulas.  Where  two  or 
more  loads  are  applied  to  the  rail  their  curves  will  su- 
perimpose and  the  composite  must  be  found  by  addition. 
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Fig.  12  shows  the  process  and  the  result  (heavy  line) 
for  a  Mikado  locomotive  and  for  a  four-axle  car.  The 
curves  for  the  locomotive  may  be  compared  with  those 
ol  Fig.  6.  It  will  be  seen  that  there  is  close  agreement. 
Another  comparison  is  given  by  the  curves  in  Fig.  5,  in 
which  one  line  represents  the  observed  rail  stress  under 
a  two-axle  load,  another  line  represents  the  composite 
figure  obtained  by  combining  two  observed  curves  of 
one-axle  load,  and  finally,  the  third  line  is  computed 
from  the  theoretical  formula. 

The  values  of  the  modulus  of  elasticity  u  are  sum- 
marized by  the  committee  as  follows: 

"The  value  for  the  modulus  on  the  track  of  the  Illi- 
nois Central  R.R.  with  24-in.  ballast  may  be  taken  as 


ioact  on  ere  Rail,  P  •  IZSOOIb. 


FIG.   3.      STREMMATOGRAPH  SET-UP 
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FIG.   4. 


'depression  and  rail-stress  curves  for 
one  and  two-axle  loads 

These  curves  agree  closely  with  those  computed  from  theonr. 
Tests  made  on  track  with  85-lb.  rail  and  12  in.  of  stone  balUbt. 


*y^K     W^.      W^Z.     P?gg? 


Experimen+al    •---•   Composite 


Analytiool 


FIG.  5.  THEORETICAL-  AND  OBSER\'TD-STRESS  CUR\T:s 
Full  line  is  observed-stress  curve  for  track  conditions  as  in 
Fig.  4,  each  load  being  17,500  lb.  per  rail.  Dotted  curve  was 
computed  from  formula.  Dash  curve  is  composite  of  two  meas- 
ured one-axle  load  curves. 
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FiG.    6.     DEPRESSIONS   AND   STRESSES    UNDER   MIKADO 

ENGINE    FOR    TWO    DEPTHS    OF    BALLAST 

Stresses  measured  in  outer  edge  of  rail  base  only ;  85-lb.  rail. 


K  5-/£>  ">k--3'-/0">j 


§5^'    n5»-i-^c'-^^gLcCDr 


FIG.  7.   DEPRESSIONS  OF  THREE  ROADBEDS  COMPARED 

about  1600  lb.  per  in.  For  the  track  on  6-in.  and  12- 
in.  ballast  the  values  are  approximately  1000,  except 
for  the  track  on  7  x  9-in.  ties,  where  the  values  are 
higher,  say  about  1200.  For  the  track  used  for  freight 
service,  which  was  ballasted  with  6  in.  of  cinders  in  not 
very  compact  condition,  the  value  is  about  750.  For 
the  track  of  the  Champaign  &  Havana  branch  of  the 
Illinois  Central  R.R.,  with  about  6  in.  of  fine  cinder  bal- 
last above  a  light  embankment  of  loam,  tie  spacing  vary- 
ing from  22  to  26  in.,  56-lb.  rail,  the  modulus  of  elas- 
ticity of  rail  support  found  was  about  530.  The  track 
was  not  in  good  condition  at  the  point  where  the  test 
was  made;  some  of  the  ties  were  partly  decayed.  The 
track  of  the  Delaware,  Lackawanna  &  Western  R.R.  was 
evidently  stiflFer  than  that  of  the  Illinois  Central  R.R. 
The  value  2200  lb.  per  in.  per  in.  is  probably  representa- 
tive of  this  track.  The  track  had  18  in.  of  trap-rock 
ballast  below  the  ties,  and  the  material  of  the  roadway 
below  was  such  that  it  was  very  solid.' 
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The  important  facts  shown  by  the  rail-stress  meas- 
urements are  contained  in  the  typical  curves  of  Figs. 
4,  5,  6,  8,  9  and  10.  The  data  given  in  the  curves  of 
Figs.  8  and  10  were  made  under  moving  locomotives, 
using  stremmatographs  arranged  as  in  Fig.  3;  it  is  to 
be  remembered  that  50  to  100  individual  record  disks 
are  combined  in  each  observation  point  recorded  in  the 
diagrams  of  Fig.  8.  The  curves  under  static  load  were 
obtained  by  measurements  with  the  Berry  gage.  It  is 
important  to  remember  that  the  stresses  measured  are 
the  longitudinal  tensions  and  compressions  in  the  rail 
base. 

Separate  sets  of  tests  were  made  on  the  same  track 
before  tamping  and  after  tamping.  The  rail  stresses 
were  lower  after  tamping.  "For  a  rail  of  85-lb.  sec- 
tion the  stress  in  rail  in  untamped  track  was  found  to 


be  as  much  as  6000  lb.  per  sq.in.  more  than  in  freshly 
tamped  track,  and  this  was  true  whether  the  load  was 
10,000  or  50,000  lb,  per  axle  or  whether  the  stress  for 
the  freshly  tamped  track  was  5000  or  20,000  lb.  per 
sq.in.  Tests  have  not  yet  been  made  to  determine  what 
the  effect  would  be  on  track  in  poor  condition." 

Rail  stress  also  was  found  to  be  lower  in  heavy  rail 
than  in  light  rail.  This  point  is  brought  out  by  the 
curves  of  Fig.  10.  Depth  of  ballast  did  not  affect  rail 
stresses  as  much  as  deflections,  but  "the  track  on  24- 
in.  ballast  has  somewhat  smaller  stress  in  the  rail  than 
that  on  lighter  ballast." 

While  positive  bending,  with  tension  in  the  base  of 
the  rail,  occurs  directly  under  the  load,  negative  bend- 
ing (in  which  the  rail  head  is  in  tension)  is  also  an  im- 
portant phenomenon  in  rail  action.    Under  the  two  axle 
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Upper  diagrams  are  for  Mikado  locomotive  with  driver  loads 
of  26,000  to  29,000  Ita.  Stresses  under  wheels  and  between  wheels 
shown  separately,  the  latter  being  negative  ;  that  is,  compression 
in   base   of   rail. 

Lower  diagrams  are  for  Atlantic  locomotive  with  driver  loads 
of  25,000  lb.  Below  the  speed-stress  diagram  is  a  plot  of  the 
streL- ses  at  two  speeds.  The  diagrams  in  this  column  were  inade 
from  measurements  on  well-tamped  track  having  85-lb.  rail  on 
6  X  8-in.  by  8-ft.  ties  on    12   in.  of  stoiio  ballast. 


Stress,  in  Pcjnds  per  scj  in.    Stresses    under    Wheels 


Upper  diagrams  show  speed-stress  lines  for  Pacific  passenger 
locomotive  with  driver  loads  of  32,900  lb.,  and  plots  of  stresses 
(black)  and  bending-moment  coeHicitnts  (light).  These  co- 
eflicients.  multiplied  by  wheel-loads,  give  bending  moment  in  rail 
in  inch-pounds.  Measurements  were  made  on  track  in  regular 
high-speed  service,  having  105-lb.  rail  on  7  x  9-in.  by  8J-ft.  ties  on 
18   in.  of  stone  ballast.  ,.      ^    ,  .       ,,,, 

r^vver  diagram  shows  lateral  bending  of  rail  mdicated  by  air- 
ference  of  .speed-stress  lines  for  inner  and  outer  flange  of  ran 
base.  Measurements  were  made  under  Mikado  locomotive  on 
track  having  G  in.  of  cinder  ballast. 


FIO.     8.      SPERD    TESTS-^STRESSES     IN    RAIT.    MEASURED     UNDICU    l.OCX^MOTI YES    MOVlN(J    AT    VAKIOUS    SPEEDS 
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riG.  9. 


DEPRESSION   AND   RAIL   STRESS   WERE   FOUND 
TO    BE    PROPORTIONAL    TO    LOAD 


loads  represented  in  Fig.  5  the  rail  stress  just  falls  to 
zero  midway  between  wheels,  but  under  locomotives 
reversed  bending  usually  occurred  between  wheels  (see 
Fig.  6).  The  largest  negative  bending  was  found  be- 
tween truck  wheel  and  front  driver  of  the  locomotive. 
Both  negative  and  positive  moments  are  reduced  by 
closer  wheel  spacing,  it  appears. 

Under  a  moving  locomotive  the  bending  is  distributed 
in  the  same  way;  two  subsidiary  diagrams  in  Fig.  8 
bring  out  the  negative  bending  between  wheels. 

In  all  the  moving-load  tests  the  driver  counterweights 
were  in  lowest  position  when  the  front  driver  passed 
over  the  middle  stremmatograph  of  the  three.  The 
drivers  back  of  the  first  passed  over  the  instruments 
when  the  counterweight  was  in  other  positions,  and 
comparison  of  their  records  may  be  vitiated  by  this 
difference. 

The  study  of  the  effect  of  speed  on  rail  stress  is  the 
most  important  part  of  the  moving-load  tests.  The 
committee  concluded  that  a  straight-line  relation  be- 
tween stress  and  speed  fits  the  results  satisfactorily. 
The  moment  under  the  wheels  increases  about  0.3  to 
1.2%  for  each  mile  per  hour  increase  in  speed  above  5 
miles  per  hour.  "The  heavier  rail  section  appears  to 
give  a  somewhat  higher  proportional  increase  of  stress 
with  increase  of  speed  than  the  lighter.  The  indica- 
tions in  the  tests  on  track  of  the  Illinois  Central  R.R. 
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are  that  the  Mikado  locomotive  gives  a  rate  of  increase 
somewhat  greater  than  the  Atlantic  and  the  Pacific. 
The  tender  truck.s  give  a  still  higher  rate  of  increase, 
though  of  course  the  amount  of  the  stress  is  less  than 
that  under  the  drivers." 

The  statements  concerning  the  effect  of  speed  on  rail 
stress  apply  only  to  speeds  of  5  miles  an  hour  and 
higher.  The  relation  between  .stresses  occurring  under 
the  standing  locomotive  and  those  developed  at  5  miles 
per  hour  is  not  discussed  in  the  report. 

Special  sets  of  moving-load  tests  were  carried  out  to 
determine  the  effect  of  other  factors  on  rail  stresses. 
The  following  conclusions  are  important: 

The  prepared  sections  of  track  are  representative  of 
similar  track  under  ordinarily-  good  condition.  In  ordi- 
nary track,  greater  variation  in  results  and  somewhat 
larger  individual  values  occur. 

At  a  decayed  tie,  stresses  from  20  to  40 ""c  higher  than 
normal  were  measured.  There  was  also  more  variation 
between  inner  and  outer  edges  cf  rail  base.  Stresses 
at  the  outer  edge  of  the  base  were  found  which  averaged 
about  150%  higher  than  the  average  rail  stress  for  good 
track. 

A  low  spot  in  the  track,  sufficient  to  give  the  loco- 
motive quite  a  roll,  produced  rail  stresses  15fc  higher 


X)  2x,         ?-x^        4x,         5x,         6x, 

Distance  alony  Rail  from  Load  fbint 


7x,       ex, 


FIG.  10.     HEAVY  RAIL  SHOWED  LOWEST  STRESSES 


FIG.   11.      DEPRESSION  AND   RAIL-STRESS   CUR\'ES  COM- 
PUTED   FROM    THEORETICAL    FORMULA 

than  normal  at  low  speed  and  20  to  35 '"r  higher  than 
normal  at  high  speed. 

Light  track  with  6  in.  of  cinder  of  ballast  on  loam 
subgrade  showed  stresses  12  to  18 ''r  higher  than  6-in. 
ballasted  main-line  track,  and  also  a  greater  variation 
of  individual  values. 

Locomotive  conditions  may  affect  rail  stresses  seri- 
ously. One  locomotive  used  for  the  tests  was  by  acci- 
dent found  to  have  one  of  the  driving  wheel  equalizers 
blocked  up  to  relieve  the  load  on  one  wheel.  Rail 
stresses  70%  above  normal  were  found  under  the  driver 
just  back  of  this  one,  while  the  affected  driver  produced 
hardly  20  ^r  of  the  normal  stress. 

Under  the  loading  car  and  jacks  used  for  applying 
the  single  and  two-axle  loads  the  stresses  in  the  two 
flanges  of  the  rail  base  were  substantially  equal.  On 
the  other  hand,  under  locomotives,  whether  standing  or 
moving,  the  flanges  showed  large  stress  differences,  as 
already  mentioned.  Usually  the  stress  in  the  outer 
flange  was  the  higher  (Fig.  8).  Close  observation 
showed  that  immediately  under  the  wheel  the  rail  was 
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FIG.  12.      COMPOSITE  THEORETICAL  CURVES 
The  locomotive  curves  are  similar  to  those  plotted  from  meas- 
urements  in  the   track. 

outward  of  its  normal  position  and  between  wheels  was 
inward  of  its  normal  position,  the  displacement  rang- 
ing from  0.01  to  0.03  in.  (in  85-lb.  rail).  Thus  the  rail 
under  a  locomotive  is  bent  into  sinuous  form  and  the 
stress  differences  between  the  flanges  correspond  to  this 
fact.  The  ratio  of  the  stress  in  the  outer  flange  to 
the  stress  in  the  inner  flange  varied  over  quite  a  range, 
and  frequently  was  above  3.  "To  what  extent  the  con- 
ing of  the  wheels  contributes  to  the  outward  bending  of 
the  rails  and  what  other  factors  enter  into  the  action 
will  not  be  discussed  in  this  report." 

Lateral  strength  of  the  rail  is  therefore  an  import- 
ant element  of  track  strength.  The  bending  moment 
in  lateral  direction  is  much  less  than  the  vertical,  but 
its  effect  in  increasing  the  fiber  stresses  must  be  taken 
into  account. 

In  tests  under  moving  locomotives  on  track  in  first- 
class  condition,  the  stress  difference  between  the  outer 
and  inner  flange  usually  remained  constant  through- 
out the  speed  range.  On  light  track  in  ordinary  condi- 
tion the  differences  were  erratic;  at  one  wheel  the  dif- 
ference would  increase  with  increase  of  speed,  and  at 
another  wheel  it  might  decrease  (lower  right-hand  dia- 
gram in  Fig.  8,  taken  on  cinder  ballast). 

Many  other  subjects  have  been  studied  after  those  re- 
ported upon.  The  recent  work  included  measurements 
of  the  depression  at  various  points  below  the  tie  and 
in  the  ballast,  pressure  in  the  ballast,  bending  of  the 
tie,  effect  of  counterweight  and  excess  counterweight 
on  the  rail,  and  study  of  the  effect  of  curves. 

The  committee  is  made  up  of  the  following  members : 
Prof.  Arthur  N.  Talbot,  chairman;  A.  S.  Baldwin,  G.  H. 
Bremner,  John  Brunner,  W.  J.  Burton,  C.  S.  Churchill, 
W.  C.  Gushing,  R.  W,  Hunt,  G.  W.,  Kittredge,  P.  M. 
LaBach,  C.  G.  E.  Larsson.G/ J.  Ray,' A.  F.  Reichmann, 
H.  R.  Safford,  F.  E.  Turneaure  and  J.  E.  Willoughby. 


Improved  Waste  Collection  and 
Disposal  Recommended 

Three- Separation  Plan  for  Baltimore— Garbage  Reduc- 
tion, Rubbish  Utilization  and  Incinera- 
tion, Ashes  for  Filling 

By  Walter  E.  Lee 

Water   Engineer  of  the   City  of   Baltimore. 

GARBAGE  disposal  by  reduction,  waste  disposal  by 
sorting  and  sale,  with  incineration  of  tailings,  and 
ash  ^disposal  by  filling  marsh  lands,  together  with 
various  improvements  in  the  collection  of  all  wastes, 
were  recommended  by  the  writer  in  a  recent  report 
made  to  James  H.  Preston,  mayor  of  Baltimore,  Md.  To 
carry  out  the  garbage-disposal  recommendation,  the 
writer  has  already  drawn  specifications  for  a  300-ton 
"closed"  system  of  garbage  reduction,  to  be  operated 
under  a  contract  running  11  years  from  Jan.  1,  1919, 
the  bids  to  be  made  alternatively  on  a  yearly  lump 
sum  and  a  price-per-ton  basis  for  garbage  and  dead 
animals  delivered  to  the  contractor  by  the  city. 

The  plant  would  be  located  within  the  city,  on  at 
least  five  acres  of  ground,  on  either  a  railway  line  or 
a  navigable  waterway. 

Baltimore  is  located  on  a  tributory  of  Chesapeake 
Bay.  It  has  an  area  of  30.1  sq.mi.  and  an  estimated 
population  (Jan.  1,  1918)  of  593,000.  For  waste  col- 
lection purposes  it  is  divided  into  four  main  districts 
and  192  collection  routes.  Householders  place  garbage 
in  one  receptacle  and  ashes  and  rubbish  together  in 
another.  Since  Oct,  20,  1902,  the  garbage  has  been 
disposed  of  by  the  Arnold-Edgerton  reduction  process. 
In  1908  the  reduction  plant  was  removed  from  its 
original  location  to  a  barging  distance  of  16  miles 
from  the  city.  Grease  is  recovered  by  steam  cooking 
and  tankage  pressing,  without  percolation.  The  con- 
tract expires  Dec.  31,  1918. 

The  average  garbage  production  of  the  city  from 
households,  markets  and  packing  houses  is  0.58  lb.  per 
capita  daily,  with  0.68  lb.,  or  15%  above  the  average  in 
late  summer.  The  yearly  collections  for  the  past  ten 
years  and. the  monthly  fluctuations  in  1917  are  given 
in  the  accompanying  tables.  At  present  some  garbage 
is  given  to  farmers  by  its  producers  and  some  is  burned 
on  the  premises,  but  most  of  it  is  collected  by  the  city 
and  turned  over  to  the  owner  of  the  reduction  works. 

YEARLY  COLLECTIONS  OF  GAI^BAGE  AND  DEAD  ANIMALS  AT 
BALTIMORE,   MD.,    1908  TO    1917 


G 

irbaKe  from 

Number  of 

Estimated 

Y'eur 

All  Sources — Tons 

Dead  Animals 

Population 

1908 

54,000 

13,754 

569,000 

1909 

46,900 

14,637 

576,000 

1910 

44,500 

17,790 

559,000 

1911 

48,300 

19,792 

565,000 

1912 

49,200 

20,498 

568,000 

1913 

53,400 

16,561 

573,000 

1914 

59,100 

15,993 

578,000 

1915 

61,500 

14,459 

583,000 

1916 

62,400 

17,419 

588,000 

1917 

62,300 

20,178 

593,000 

MONTHLY   FLUCTUATION   IN   GAHBAGK    PR(MlUCTION, 
BALTIMORE,  MD.,  FOR  THE  YEAR   1917 


Month  Tons 

,l:inuary 4,566 

February 3,089 

March    3,594 

April 3.334 

Mav 4,979 

.lune 5,475 


Montli  Tons 

July 7,577 

August 7,399 

Septen'bor 6,886 

Oetober 7,096 

November .  4,517 

December 3,749 


Total 


62.261 
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Ashes  and  household  rubbish  are  now  disposed  of 
by  dumping  on  land  or  into  water. 

In  thtj  report  already  mentioned,  the  writer  recom- 
mended the  three-separation  plan,  the  garbage  and  ashes 
to  be  placed  separately  in  standard  galvanized-iron 
receptacles,  uniform  in  size  and  shape,  and  that  the 
rubbish  be  tied  in  bundles ;  that  incineration  of  garbage 
at  the  point  of  production  be  prohibited;  that  the 
city  collect  all  garbage  from  every  place  where  food 
is  prepared  for  human  consumption;  that  the  city 
discontinue  the  collection  of  all  trade  wastes  resulting 
from  the  preparation  of  food  for  profit,  but  accept  it 
at  the  dumps  when  delivered  by  private  collection  carts 
which  have  been  licensed  by  the  commissioner  of  street 
cleaning. 

Three-Compartment  Collection  Trucks 

Under  collection,  the  report  recommended  that  gar- 
bage, ashes  and  rubbish  all  be  collected  in  the  same 
trucks  and  trailers  during  a  single  collection  trip,  but 
be  kept  separate  in  compartments  provided  for  that 
purpose. 

These  carts  should  be  of  steel,  with  semi-cylindrical 
covers  and  sliding  dumping  levers,  and  should  displace 
all  the  present  wooden  carts  as  rapidly  as  the  latter 
wear  out. 

Reducing  Garbage-Collection  Haulage 

To  reduce  the  increasingly  long  haul  of  garbage  in 
the  northern  and  western  districts  it  is  proposed  that 
the  garbage  be  dumped  from  the  collection  carts  at  a 
station  in  each  district,  over  a  platform  or  through 
chutes  into  two  or  three  five-ton  trailers  of  a  tractor- 
drawn  garbage  train  running  to  the  waterfront  garbage 
loading  stations.  In  like  manner  ash-haulage  costs 
should  be  reduced,  where  long  hauls  are  required,  by 
transferring  the  ashes  from  the  collection  carts  to  8- 
cu.yd.  removable  steel  bins,  placed  on  trolley  flat  cars. 

The  main  features  of  the  recommendation  for  garbage 
disposal  have  already  been  given.  The  city  would  deliver 
the  garbage  to  the  contractor's  scows  on  the  water- 
front, or  else  directly  to  the  reduction  plant,  depending 
on  its  location.  The  city  would  have  the  option  of 
buying  the  works  at  the  end  of  the  contract  on  a 
proper  basis  of  first  cost,  depreciation  and  earnings. 
The  reduction  process  must  be  conducted  without 
vapors,  smoke  or  odors. 

Ashes  and  Rubbish  Disposal 

Ashes  would  be  used  to  fill  low  places  or  dumped  in 
ravines  already  sewered,  on  marsh  land,  or  behind 
bulkheads  at  the  waterfront.  Locomotive  cranes  and 
belt  conveyors  should  be  used  more  extensively  than  at 
present  to  unload  and  distribute  ashes  at  the  dumps, 
especially  at  the  water-edge  sites.  Existing  waterfront 
garbage-loading  and  ash-loading  stations  should  be 
rebuilt  and  housed  so  as  to  prevent  the  escape  of  ash 
dust  and  of  odor  in  hot  weather. 

Combustible  but  unsalable  rubbish  should  be  burned 
in  small  incinerators  at  each  district  loading  station 
and  the  combustible  and  unsalable  refuse  disposed  of 
with  the'  ashes.  The  sorting  privileges  for  salable 
rubbish,  including  rags,  rubber,  bottles  and  metals, 
should  be  sold  annually  to  the  highest  bidder. 


Finally,  the  report  recommended  that  street  sweepings 
be  collected  separately  from  ashes,  delivered  to  the 
nearest  district  loading  station,  and  sold  under  a  con- 
tract awarded  annually  to  the  highest  bidder,  the  con- 
tractor to  have  the  right  to  take  only  those  loads  having 
reasonable  fertilizer  value.  To  clean  downtown  business 
streets  paved  with  sheet  asphalt  a  gasoline-driven 
vacuum  cleaner  with  storage  trailer  should  be  bought 
for   use   for  night   cleaning  during   dry   weather. 


Safety  Engineering  a  Benefit  to 
One  Contracting  Firm 

How  Accidents  Decreased  Under  a  Campaign  and  How 

Most  Common  Ones  Were  Analyzed 

and  Reduced 

ORGANIZED  effort  to  prevent  accidents  is  now- 
common  in  industrial  works,  but  in  the  hazardous 
building  trades,  in  all  forms  o2  construction  work, 
in  fact,  the  "safety-first"  movement  is  not  so  definitely 
established,  although  the  compensation  laws  now  in 
effect  in  most  states  lay  a  heavy  tax  on  all  construction 
operations.  How  one  contracting  firm,  Fred  T.  Ley 
&  Co.,  Inc.,  of  Springfield,  Mass.,  has  practiced  safety 
engineering  with  growing  success  was  told  by  L.  D. 
von  Woedtke,  director  of  safety  for  the  company,  in 
a  paper  read  before  the  annual  meeting  of  the  Con- 
necticut Society  of  Civil  Engineers  at  Hartford,  Conn., 
on  Feb.  20.  Mr.  von  Woedtke's  paper  is  given  in 
abstract  herewith. 

General  contracting  in  its  many  branches  is  con- 
sidered as  a  high  hazard.  This  fact  is  attested  by 
the  high  liability  rates  charged  by  insurance  companies 
and  authoritative  statistics  compiled  in  every  state  in 
the  Union,  as  well  as  by  tht  United  States  Government. 
In  spite  of  this  fact  there  seems  to  be  less  organized 
or  systematic  safety  work  being  done  by  contractors  as 
a  class  than  almost  any  other  branch  of  industry.  This 
statement  is  attested  by  the  fact  that  the  National 
Safety  Council,  with  its  great  membership  of  more 
than  3500  firms  and  corporations  employing  more  than 
six  million  workmen  in  almost  every  known  line  of 
industrj%  has  but  fifteen  building  contractors  in  its 
entire  membership.  Safety  work  in  general  contracting 
does  pay  from  every  possible  standpoint,  and  instead  of 
being  a  costly  hobby  which  slows  down  production  it 
actually  increases  and  speeds  up  production,  both  in 
quantity  and  quality.  The  time  and  monev  spent  in 
safety  work  not  only  comes  back  but  eventually  results 
in  a  new  form  of  dividend,  heretofore  not  considered, 
under  profit  and  loss. 

A  chart  of  Fred  T.  Ley  &  Co.,  Inc.'s.  lost-time 
accident  classification  given  herewith  shows  comparisons 
for  the  last  three  years.  Using  1915,  when  they  started 
systematic  and  organized  safety  work,  as  a  basis,  the 
reduction  in  accident  rate  per  1000  employees  for  1916 
was  25  ^r,  and  for  1917  was  55  ^c  The  highest  quar- 
terly reduction  was  80  ^r  for  July,  August  and  Septem- 
ber, 1917.  By  way  of  comparison  the  accident  cost 
reduction  for  1916  was  53  ^c  and  for  1917  was  66<^r. 
A  chart  reproduced  shows  under  diflferent  classifications 
the  number  of  accidents  per  1000  employees  and  the 
percentage  of  reduction  in  each  year  for  different  causes. 


524 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  11 


For  the  future  there  will  be  added  four  additional  main 
causes,  and  when  the  monthly  compilation  of  this  data 
shows  any  cause  or  causes  running  high  in  percentage 
they  will  be  subdivided  for  two  or  three  months  to 
locate  the  particular  occupation  requiring  special  at- 
tention. 

The  figures  given  do  not  include  the  work  at  Camp 
Devens,  Mass.,  as  that  contract  was  so  large  and  out 
of  the  ordinary  that  its  experience  would  give  the  chart 
and  classifications  a  false  or  padded  result. 

The  success  in  accident  prevention  attained  by  this 
contractor  is  due  to  a  constant  and  systematic  program 
of  education  and  to  the  installation  of  mechanical  safe- 
guards. It  was  helped  through  the  enlistment  and 
maintenance  of  the  cooperation  of  the  superintendents, 
foremen,  timekeepers  and  men  in  the  field.  It  is  esti- 
mated that  not  more  than  30%  of  all  accidents  can  be 

LOST   TIME    ACCIDENTS 
Apr.  1,  1915  to  Sept.  30, 191 7  Inclusive 

Per  Cent  Reduction  in  Accident  Rate  Per  1000  Employees,  Shown  By  Quarterly 

Periods 

Per  Cent. 
Reduction 

1915    ■^■■^^l^i^HiH^HBHl^B 

July,  Aug.,  Sept.,  1915  ■^^^^^^■^^■■■■^^ 

Oct.,  Nov.,  Dec,  1915  ^^^^^^H^ 54 

.fan,  Feb.,   Mar,  1916  m^KKKMKtKtKtKKKM 37 

.\pr..  May,  June,  1916  i^^^HHBBBi^^^ 37 

July,  Aug.,  Sept.,  1916  i^^^H^BHHHi^HHB 

Oct.,  Nov.,  Dec,  1916  ^^^^^^H 70 

Jan.,  Feb.,  Mar,  1917  ■■■■^^■i^^H . 

.\pr..  May,  June.  1917  ■Ji^^^^^^B  59 

July,  Aug.,  Sept.,  1917  ^^^i^B 80 

Reduction  by  years 1916,  1917, 

I  Per  Cent.  Per  Cent 

.\ccident  frequency. .                                                                            25  55 

-\ccident  cost 53  66 

eliminated  by  mechanical  safeguards  and  that  at  least 
70%    must  be  eliminated   through   safety   education. 

The  company's  educational  program  consists  mainly 
of  periodical  letters,  of  encouragement,  advice,  sugges- 
tion and  constructive  criticism,  quoting  always  some 
specific  types  of  accidents  which  are  showing  a  high 
percentage  and  always  stating  or  suggesting  specific 
remedies.  In  this  way,  by  making  a  drive  against  one 
or  two  specific  causes  at  a  time,  accidents  from  all 
causes  have  been  reduced.  Suggestions  and  ideas  are 
also  encouraged  and  wren  received  they  are  quoted  in 
the  general  safety  letters.  Many  of  the  best  methods 
have  been  secured  in  this  way.  Snappy  safety  slogans 
are  also  used  at  the  foot  of  all  letters  sent  out  by  the 
safety  and  protection  departments.  These  continually 
keep  the  men  thinking  safety. 

Bulletin  boards  are,  of  course,  posted  on  all  jobs, 
and  fresh  bulletins  are  supplied  periodically.  Four 
bulletins  are  sent  at  a  time,  most  of  which  are  posted 
temporarily  until  new  ones  are  received.  Some  are 
posted  permanently.  The  job  bulletin  board  is  usually 
three  or  four  feet  square,  and  shows  about  twelve 
bulletins  at  a  time.  The  larger  jobs  have  more  than 
one  bulletin  board,  so  that  they  may  be  readily  seen 
by  everyone.  Men  will  look  at  striking  illustrations, 
and  read  large  type,  who  might  otherwise  never  get 
fHe  "^safety  bug."  The  foreign  laborer  will  also  look 
at  pictures  even  though  he  cannot  read  the  type.  Most 
of  these  bulletins  are  from  the  National  Safety  Council 
and  insurance  companies,  but  many  are  made  up  by 
the  company. 

To  give  some  idea  of  the  possibilities  for  safety  work 


In  general  contracting  there  are  stated  below  a  few 
methods  which  have  been  employed  by  the  Ley  company 
to  reduce  each  of  the  eight  main  causes  of  accidents 
quoted  in  the  beginning  of  this  paper. 

Handling  Materials — (1)  Proper  piling  and  bracing 
of  supplies  of  lumber,  pipe,  brick,  cement,  etc.  (2) 
Stout,  sound  runways  and  platforms  of  selected  mate- 
rials and  proper  construction.  No  makeshifts  by  work- 
men allowed.  (3)  Wheelbarrows,  scale  boxes,  blocks 
and  falls,  dump  and  flat  cars,  etc.,  kept  in  good  condi- 
dition,  or  discarded  if  unsafe.  Constant  inspection 
made  and  employees  requested  to  report  all  unsafe  con- 
ditions. (4)  Continual  cautioning  by  foremen  against 
the  "dropping"  habit. 

Falling  Materials — (1)  Skirt  or  toe  boards  on  stag- 
ings, scaffolds  and  on  all  exposed  edges  of  floors  and 
elevator  shafts,  openings,  etc.  (2)  Use  of  closed-in 
chutes  for  rubbish  and  waste  disposal.  (3)  Daily 
inspection  of  all  hoisting  apparatus  and  equqipment  on 
the  job,  and  thorough  overhauling  at  main  equipment 
plant  when  returned  from  or  sent  to  a  job.  (4)  Tables 
of  safe  loads  for  ropes,  chains  and  cables,  also  slings, 
at  various  angles. 

Employees  Falling — (1)  Railings  on  pits,  staging, 
scaffolds,  and  unused  sides  of  floor  openings  for  ladders, 
etc.,  and  elevator  and  hoist  shafts.  (2)  Passageways, 
floor  and  working  spaces  kept  clear  of  waste  and  sur- 
plus materials.  (3)  Good  ladders  with  safety  feet 
where  advisable,  or  toed,  braced  or  lashed,  to  prevent 
slipping.  (4)  Gates  and  railings  at  elevator  and  hoist 
shafts,  located  far  enough  from  openings  to  prevent 
anyone  leaning  over  being  struck  by  car  or  bucket. 

Handling  Tools — (1)  On  all  jobs  tool  houses,  and  tool 
men  provided  to  inspect,  repair  or  sharpen  all  tools. 
(2)  Plenty  of  tools  provided,  allowing  one  or  more 
sets  being  repaired  or  sharpened  while  others  are  in 
use.  (3)  Heads  of  all  bullpoints,  chisels,  drills  and 
hammering  tools  dressed  and  trimmed  every  time  points 
or  edges  are  sharpened,  thus  eliminating  burred  or 
mushroomed  tools.  (4)  All  handles  tightened  or  new 
handles  put  on  when  they  appear  unsafe. 

Nails — (1)  Water  boys,  tool  men,  etc.,  equipped  with 
hammers,  and  they  constantly  bend  over  or  pull  out 
protruding  nails.  (2)  Stripped  forms  piled  clear  of 
passageways  as  taken  down  and  protruding  nails  piled 
downward.  (3)  All  loose  boards  or  planks  with  pro- 
truding nails  continually  picked  up,  or  nails  bent  over 
by  all  men  on  the  job. 

Flying  Materials — (1)  Goggles  on  every  job,  in  every 
tool  box  and  tool  house.  (2)  Foremen  held  responsible 
for  men  wearing  goggles,  when  chipping,  drilling  con- 
crete, stone,  steel,  etc.  (3)  Extra  sets  of  chipping  or 
drilling  tools  provided  to  allow  one  or  two  sets  always 
being  repaired  or  sharpened  while  others  are  in   use. 

Machines — (1)  All  gearing,  revolving  projections, 
keys,  setscrews,  clutch-jaws,  etc.,  thoroughly  inclosed 
on  mixers,  hoisting  engines,  drums,  winches,  cranes, 
steam  shovels,  saws,  etc.  (2)  Headless  setscrews,  shaft 
and  pulley  housing  wherever  practicable.  (3)  Adequate 
grab  handles  and  steps  on  locomotives,  cranes,  steam 
shovels,  cabs,  dump  and  flat  cars,  etc.  (4)  Correct 
guards  on  gage  glasses  and  water  columns.  (5)  All 
saws,  circular,  split,  crosscut,  overhead  or  treadle  swing, 
band,  etc.,  equipped  with  approved  safeguards,  such  as 
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spreaders,  blade  inclosures,  travel  limits,  table  jfuards, 
etc.  (6)  Jointers  or  buzz  planers  provided  v^'ith  cylin- 
drical or  safety  heads,  (7)  Pulley  blocks  equipped 
v^^ith  side  plates  or  flanges,  to  protect  mesh  joint  between 
ropes  and  blocks.  (8)  Hooks  for  large  hoists,  cranes 
and  derricks,  provided  vi^ith  handle  on  back. 

Miscellaneous — (1)  Acid  carboys  equipped  with 
wooden  frame  inclinators.  (2)  Electric  wires,  switches, 
transformers,  etc.,  protected  against  personal  contact 
wherever  possible  by  barriers,  inclosures.  (3)  Ade- 
quate shoring  in  excavating,  or  tops  kept  broken  down 
to  prevent  caveins.  (4)  Appropriate  danger  signs, 
tags  and  warnings.  (5)  Boilers  safely  housed,  smoke- 
stacks fitted  with  spark  guards,  salamanders  fitted 
with  spark  screens;  Fire  extinguishers  provided  on  all 
jobs. 

PER  CENT.  REDUCTION  IN  THE  NUMBER  OF  LOST  TIME 

ACCIDENTS  PER  THOUSAND  EMPLOYEES  SHOWN   BY 

YEARS 

1st  Year,  1915  2nd  Year,  1916  3rd  Year.  1917 

No.  No.  Per  No.  Per 

Aceidents  Accidents  Cent.  Accident.*  Cent 

Ckssification  of                 Per  1000  Per  1000  Reduc-  Per  1000  Red uc- 

Accidents                  Employees  Employees  tion  Employees  tion 

Handling  material..  ..  : 72  55              24  3}  54 

Falling  material 63  35               44  16  75 

Employees  falling 61  43               30  28  54 

Handling  tools 32  28               12  13  59 

Nails 80  71                11  42  47 

Flying  material 12  21  *75  9  25 

Machines 24  9               62  6  75 

Miscellaneous 55  41               25  33  40 

Total  average  reduction 25  55 

*  Increase. 


Outfall  Sewer  of  Poor  Concrete 
Pipe  Disintegrates 

Cement  in    Section  Exposed   to  Septic  Tank    Gases 

Crumbles  After  Pipe  Had  Been  in  Service 

Only  Two  Years 

By  H.  L.  Sherman 

Civil  ISngineer,  Calexico,   Calif. 

THE  disintegration  and  failure  of  a  small  low-grade 
concrete  sewer  pipe  carrying  sewage  effluent  from 
a  septic  tank  occurred  during  the  past  two  years  under 
the  observation  of  the  writer.  Apparently  the  gases 
carried  forward  by  the  tank  effluent  caused  the  mis- 
chief. 

In  September,  1915,  the  outfall  sewer  at  Calexico, 
Calif.,  was  extended  450  ft.  over  a  silt  deposit  formed  in 
the  channel  of  New  River.  As  it  was  to  be  subject  to 
occasional  submersion  it  was  necessary  to  anchor  the 
pipe.  This  was  done  by  laying  the  pipe  on  two  4x4- 
in.  stringers  supported  on  hand-driven  pile  bents,  12 
ft.  c.  to  c.  The  pipe  used  was  a  standard  type  of  taper- 
and-bell,  hand-tamped,  concrete  pipe,  and  was  not  of 
very  good  grade,  either  in  point  of  tamping  or  richness 
of  mixture.  It  was  just  such  pipe  as  would  be  found  in 
the  ordinary  small  pipe  yard. 

The  end  of  the  line  discharged  into  the  stream  of 
waste  water  continually  running  in  the  New  River  chan 
nel  bottom  and  at  times  the  sewage  was  checked  up  in 
the  pipe  by  high  water.  This  checking  of  the  flow  in 
the  pipe  line  was  rare,  however,  and  at  other  times 
the  pipe  ran  half  full  or  less.  The  estimated  flow  was 
from  i  to,*  sec.-ft.  The  sewage  is  entirely  domestic  in 
origin,  contains  no  industrial  or  manufacturing  wastes, 
and  is  treated  for  a  period  of  about  six  hours  in  com- 
bination sedimentation  and  septic  tanks.     The  effluent 


of  the  tanks  is  clear,  although  it  carries  .some  material 
in  suspension,  is  light  yellow  in  color,  and  is  strongly 
impregnated  with  hydrogen  .sulphide  gas. 

It  took  almost  exactly  two  years  for  the  pipe  to  faiL 
The  disintegrating  action  of  the  sewage  reached  it« 
maximum  at  the  top  of  the  crown,  and  was  almost 
negligible  on  that  portion  of  the  pipe  alway.s  .shielded  by 
the  sewage  from  any  gases  not  in  solution.    The  writer 


A   WHITE    POWDEKY    DEPOSIT   APPEARED    ON    THE 
CRUMBLING   CONCRETE   SEWER   PIPE 


^ 

^^^Hff]? 

<^/- 

^K<%)jpiP 

nl 

IN    SOME    SECTIONS    THE    COLLAPSE    OP   THE 

ARCH  RESULTED  • 

having  no  laboratory  facilities  at  his  disposal,  cj'n  only 
describe  the  results  as  they  appeared.  The  pipe  decay 
did  not  apparently  affect  either  the  sand  or  gravel,  but 
attacked  the  cement.  As  the  sand  and  gravel  became 
loosened  it  was  washed  away. 

First  came  the  preliminary  signs  of  decay,  a  brown 
streak  slightly  less  than  ,',.  in.  deev>.  Next  came  a 
change  in  the  concrete,  which,  although  apparently  the 
same  in  texture,  changed  in  color  from  its  natural  gray 
to  white.  After  this  the  disintegration  varied  in  regard 
to  the  swelling  of  the  white  deposit  which  had  either 
taken  the  place  of  the  cement  or  else  was  the  cement 
itself  in  modified  form.    As  the  gravel  and  sand  disap- 
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Deared  a  coating  of  this  white  deposit  was  left  on  the 
shell  of  the  pipe,  perhaps  -^g  in.  thick,  and  in  small 
rounded  lumps.  This  deposit,  except  for  lack  of  crystal- 
line structure,  resembled  a  high-grade  table  salt,  and 
packed  about  the  same  when  damp.  As  the  course  of 
decay  worked  out  through  the  pipe,  the  shell  became 
weakened  so  that  blows  from  without  and  pressure  from 
within  caused  the  failure  of  the  upper  half  of  the  pipe. 
The  illustrations  show  a  near  view  of  the  failure  of 
one  joint  of  pipe  and  a  general  view  of  the  line.  The 
extra  stiffening  of  mortar  at  the  joints  enabled  these 
portions  of  the  line  to  remain  intact  until  the  time  of 
removal;  eventually  they  would  have  gone  also. 

At  some  time  in  the  life  of  the  pipe  line  a  settle- 
ment occurred  near  the  lower  end  and  a  break  here 
enabled  the  sewage  to  escape,  so  that  the  remaining  por- 
tion of  the  pipe  was  saved  from  the  final  decay.  By 
November,  1917,  the  top  of  about  250  ft.  of  the  line  had 
failed,  allowing  the  sewage  to  flow  over  the  silt  flat, 
making  a  small  swamp  with  heavy  undergrowth.  This 
caused  such  a  nuisance  that  the  entire  line  was  removed 
and  promptly  replaced  by  a  vitrified  pipe  of  the  same 
size  on  new  stringers.  Where  the  sewage  flowed  into 
the  concrete  line  which  failed  it  was  carried  by  a  vitri- 
fied line  which  shows  no  signs  of  decay,  although  the 
mortar  joints  are  weakening  slightly. 


Ice  Gorges  on  Mississippi  River 
Sink  Many  Vessels 

Loss  of  Packets,  Barges"^and  Towboats  May  Hamper 

Inland  Navigation  During  1918  Season 

Through  Shortage  of  Craft 

ABNORMAL  ice  conditions  prevailed  on  the  rivers 
of  the  Mississippi  Valley  during  the  past  winter 
months.  Many  river  vessels  were  lost,  and  it  is  likely 
that  the  development  of  river  transportation  this  year 
to  supplement  railroad  freight  service  will  be  hampered 
by  the  reduction  in  number  of  river  craft  and  the  im- 
possibility of  replacing  them  in  time  for  service  during 
the  summer.  The  fixed  works  of  the  rivers  fortunately 
suffered  little  damagsj. 

Gen.  W.  H.  Bixby,  in  charge  of  the  U.  S.  Engineer 
office  at  St.  Louis,  furnishes  an  interesting  record  of 
ice  and  water  conditions  on  the  Ohio  and  Mississippi, 
and  of  the  damage  done.  Summarizing,  he  says  that 
the  winter  has  been  the  most  remarkable  in  the  history 
of  the  Western  rivers,  the  temperatures  and  gage  read- 
ings have  been  the  lowest,  the  ice  has  been  the  thickest 
and  most  widespread,  the  gorges  most  numerous  and 
extensive,  and  the  damage  to  vessels  the  most  serious. 

"On  Dec.  1  the  gage  at  St.  Louis  read  2.4  ft.,  and 
that  at  Cairo  9.2  ft.  Moderate  weather  continued  until 
Dec.  8,  but  with  a  temperature  at  Cairo  on  Dec.  9  of 
— 8°,  heavy  newly  made  ice  began  running  in  both  the 
Ohio  and  the  Mississippi.  On  Dec.  7,  8  and  9  about 
6  in.  of  snow  and  sleet  fell.  The  boats  and  barges  in 
the  vicinity  of  Cairo  were  soon  frozen  in.  By  Dec. 
16  the  Mississippi  was  filled  with  ice  from  bank  to 
bank;  ice  gorges  were  reported  at  Metropolis  and 
Evansville  on  the  Ohio,  and  at  O'Briens  (12  miles  below 
Cairo) ;  at  Hickman  (36  miles),  and  at  Randolph  Bluff 
(183  miles)    on  the  Mississippi. 


"Two  weeks  of  more  moderate  yet  freezing  weather 
was  followed  by  another  cold  snap  on  Dec.  29,  and 
the  water  at  Cairo,  which  had  been  rising  from  stage 
4.0  on  Dec.  16,  when  the  gorge  formed  below,  began 
to  rise  at  the  rate  of  nearly  a  foot  a  day  (on  Jan. 
17  the  rise  in  24  hours  was  7  ft.)  until  Jan.  21,  when 
it  reached  32.8  ft. 

"On  Jan.  4  a  gorge  in  the  Ohio  above  the  Illinois 
Central  bridge  at  Cairo  let  go  and  did  considerable 
damage  to  the  smaller  craft  in  the  Cairo  harbor,  and 
to  many  large  towboats  and  barges  on  the  Kentucky 
shore  opposite.  More  moderate  temperatures  during 
the  first  ten  days  of  January  were  followed  by  the 
coldest  weather  experienced  in  the  Middle  West  for 
twenty  years,  with  — 19°  at  Cairo  on  Jan.  12.  The 
Ohio  and  Mississippi  were  soon  frozen  solid  from  shore 
to  shore,  an  unprecedented  condition,  as  far  down  as 
Columbus,  Ky.  (23  miles  below  Cairo),  which  became 
the  foot  of  the  first  ice  gorge  below  Cairo.  Enormous 
gorges  existed  farther  down,  at  Barfield  and  Osceola 
(142  and  1G5  miles  below  Cairo),  and  at  Richardsons 
and  Seyppels  (31  miles  above  and  30  miles  below 
Memphis).  At  Vicksburg  only  a  200-ft.  channel  re- 
mained open,  and  floating  ice  extended  as  far  south  as 
Baton  Rouge,  nearly  a  thousand  miles  below  Cairo. 
Ice  in  large  quantities  was  also  being  discharged  by  the 
White  and  Arkansas  rivers. 

"The  ice  at  Cairo  started  moving  on  Jan.  17,  and 
a  Government  snagboat  was  badly  damaged  by  the  ice 
and  wreckage  sweeping  by.  The  movement  continued 
several  days.  The  gorges  just  below  Cairo  shifted  sev- 
eral times,  drawing  steadily  higher  and  more  solid. 
Two  steamers  value  at  $50,000  each  were  sunk  just 
below  Memphis,  a  Government  towboat,  a  Government 
grader  boat,  and  a  large  material  barge  were  sunk  at 
Barfield  Landing,  three  valuable  coal  barges  were  torn 
away  from  the  West  Kentucky  Coal  Co.'s  fleet  at  West 
Memphis  and  carried  down  the  river,  and  a  big  wharf- 
boat  at  Cairo  was  crushed  by  the  ice  and  sunk.  On  Jan. 
22  the  three  big  gorges  between  Cairo  and  Memphis 
seemed  more  extensive  than  ever,  the  one  at  Columbus, 
for  example,  extending  up  the  Mississippi  and  Ohio 
past  Cairo,  a  total  distance  of  30  miles.  On  Jan.  26 
the  ice  ran  out  of  the  Ohio  for  4i  hours,  leaving 
the  river  clear  up  to  Paducah,  but  three  days  later 
the  ice  started  running  again,  and  a  large  steamer 
and  four  steel  barges  belonging  to  the  Government 
were  torn  loose  and  carried  downstream,  two  of  the 
barges  being  sunk.  The  river  rose  from  34.4  ft.  to  37.4 
ft.,  but  on  Jan.  30  a  gorge  at  Columbus  broke  and  the 
stage  at  Cairo  fell  to  30.8  ft.  in  three  hours. 

"The  greatest  damage  to  shipping  occurred  on  Jan. 
29,  in  the  mouth  of  the  Tennessee  River  at  Paducah, 
Ky.  For  more  than  thirty  years  the  Tennessee  had 
proved  an  unusually  safe  harbor.  Yet  four  large  packet 
boats  value  at  $350,000,  among  the  largest  and  best  on 
the  river,  were  lost  here;  to  replace  them  at  present 
prices  would  cost  more  than  half  a  million  dollars. 
Several  smaller  packets  were  sunk,  and  many  vessels 
were  swept  away,  including  six  towboats  worth  $200,000 
and  dry  docks,  barges  and  smaller  craft  worth  as  much 
more.  At  Caseyville,  Ky.,  the  moving  ice  cut  down 
and  totally  wrecked  two  stone-filled  wioden  breakwater 
cribs  and  19  loaded  coal  barges.     Farther  up  six  steel 
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barges,  40  wooden  coal  l)arges,  and  the  entire  construc- 
tion plant  of  the  contractor  for  the  Government  dam  at 
Henderson,  Ky.,  were  carried  away.  The  lighthouse 
tender  and  all  available  towboats  of  the  Mississippi 
River  from  Vicksburg  to  Cairo  are  every  day  catching 
helpless  floating  plant  and  tying  it  up  to  the  bank. 

"As  a  result  of  the  warm  weather  from  Feb.  6  to 
10  the  gorges  in  the  Mississippi  between  the  mouth  of 
the  Missouri  and  the  mouth  of  the  Ohio,  a  distance  of 
200  miles,  began  breaking  on  Feb.  10  and  three  days 
later  the  ice  was  running  freely  throughout  this  dis- 
trict. As  the  gorged  ice  from  above  St.  Louis  swept 
through  the  harbor  on  Feb.  13,  a  wharfboat,  three  con- 
tractors' barges  and  one  city  barge  were  sunk.  The 
following  day  the  ice  gorge  in  the  Mississippi  at  Alton, 
just  above  the  mouth  of  the  Missouri,  moved  out  and 
the  ice  began  running  out  of  the  Missouri  and  Illinois 
rivers.  The  Illinois  on  Feb.  15  was  open  for  its  entire 
length,  but  ice  gorges  still  held  at  various  points  on  the 
upper  Mississippi,  at  St.  Charles,  Hermann,  and  many 
other  places  on  the  Missouri,  and  at  numerous  points 
on  the  other  tributaries  of  the  upper  Mississippi. 
Little  or  no  damage  to  boats  by  the  breaking  up  of 


the  ice  is  expected  on  these  «tream«.  tm  they  as  a  rule 
are  safely  harbored  in  bay.i  or  n\oughn.  It  in  not  prob- 
able that  much  additional  damage  will  be  done  to  the 
boats  in  th''  St.  Ix)uiM  harbor  aj»  the  ice  comes  down. 

"So  far  as  known  there  has  been  no  unusual  amount 
of  damage  done  to  the  wing  dams  and  revetment  works 
on  the  Mississippi  and  its  tributaries. 

"The  water  at  St.  Louis  has  remained  low  through- 
out the  winter,  being  below  zero  of  the  gage  continu- 
ously (excepting  one  day;  from  Dec.  10  to  Jan.  10.  A 
minimum  of  — 3.1  ft.,  on  Jan.  20,  wa.s  the  lowest  reading 
in  the  hi.story  of  the  gage. 

"The  effect  that  this  unusual  winter  is  likely  to  have 
on  the  navigation  of  Western  rivers  in  the  future  cannot 
be  determined  as  yet.  The  immediate  eflfect  during 
the  coming  season  will  be  a  considerable  shortage  of 
boats,  as  it  will  be  almost  impossible  now  to  build  new 
boats  in  time  for  u.se  during  the  coming  season.  It  is 
believed,  however,  that  the  disheartening  effect  on  those 
who  lost  vessels  will  be  temporan,-,  and  that  the  usual 
ice  damage  of  the  present  winter  will  be  recognized 
generally  as  in  the  nature  of  a  catastrophe  not  likely  to 
be  repeated  for  a  great  many  years." 


Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


The  Labor  Situation 

Sir — The  courage  necessary  to  express  editorially 
the  thoughts  on  the  labor  situation  that  you  have  in 
the  last  two  numbers  is  indeed  very  great.  Y9ur 
editorials  will  be  misunderstood  in  many  quarters,  but 
I  am  certain  that  your  views  will  take  solid  root, 
because  the  ground  is  thoroughly  prepared  for  a  healthy 
growth,  and  I  am  very  glad  that  Engineering  Neivs- 
Record,  for  so  many  years  the  cleanest  engineering 
publication,  has  taken  the  initiative  so  necessary  in  any 
big  industrial  change.  P.  J.   SiMMEN. 

Buffalo. 


A  Voice  from  the  Other  Side 

Sir — Lately  there  have  come  to  hand  several  proposals 
and  counter  proposals  referring  to  alterations  to  the 
constitution  of  the  American  Society  of  Civil  Engineers. 
The  latest  is  worded  so  you  cannot  vote  "No"  without 
danger  of  its  meaning  "Yes."  A  Philadelphia  lawyer 
would  be  strangled  by  the  insincere  wording  of  the 
latest  revision. 

I  am  anxious  to  see  some  life  in  the  society.  The 
fact  that  individual  members  are  devoting  their  time 
to  war  work  should  not  permit  the  society  as  a  whole 
to  dodge  the  present-day  issues,  I  want  to  vote  a 
censorship  on  the  present  management,  which  is  the 
same  clique  which  has  conserved  our  energies  for  the 
past  few  years  to  a  point  of  narrow-mindedness.  I 
wish  to  point  out  at  this  time  that  there  is  nothing 
remarkable  about  the  growth  of  the  American  Associa- 
tion of  Engineers,  which  lately  has  had  such  an  influx  of 


the  live  engineers  of  America.  It  is  only  the  reflex  action 
caused  by  inactivity  and  conservatism  on  the  part  of 
the  management  of  the  parent  societies.  Let  us  open 
the  gates  of  cooperation  rather  than  raise  the  bars  of 
class  and  caste. 

I  wish  to  take  this  opportunity  to  compliment  Engi- 
neering Neivs-Record  on  its  up-to-date  policy  of  articles 
and  news  of  topics  of  interest  of  the  day.  I  now  look 
forward  to  the  arrival  of  the  Kews-Record  with  as  much 
interest  as  I  do  the  coming  of  the  Literary  Digest,  and 
am  sorrj'  to  say  the  Proceedings  of  the  American 
Society  often  remain  on  my  desk  unopened  for  several 
weeks. 

Kindly  fill  in  the  inclosed  American  Society  ballot 
as  I  should  wish  it  to  be  am.  forward  to  the  secretarj-. 

E.   \V.   S.WVYER, 

London,  England.  Contracting  Engineer. 

[Mr.  Sawyer's  letter  was  written  Feb.  20.  It  arrived 
Mar.  7.  the  day  after  the  vote  on  the  revised  constitution 
was  canvassed.  As  Mr.  Sawyer  thus  lost  his  vote  by  a 
day  it  seemed  only  fair  to  give  him  th's  opportunity 
of  expressing  his  views — even  though  the  issue  is 
settled  for  the  present. — Editor.  I 


Cold  Asphaltic  Oil  for  Preliminary 
Road  Treatment 

Sir — I  have  noted  with  interest  the  article  in  Engu 
neering  News-Record  of  Jan.  10,  p.  76.  concerning 
bituminous  surface  treatment  for  highways.  One  of 
the  points  which  should  be  more  forcibly  pointed  out 
to  engineers  in  charge  of  road  maintenance  is  the  fact 
that  a  macadam  road  which  has  first  been  treated  with 
a  priming  coat  of  cold  asphaltic  road  oil  and  sand, 
before  receiving  a  surface  of  hea\y  oil  applied  hot 
with  stone  chips,  produces  a  most  satisfactor>'  surface. 
For  six  years  the  writer  has  been  applying  road  oils 
of  an  asphalt  base  on  about  200  miles  of  macadam 
roads.     On  some  of  these  roads  the  cold  oil  and  sand 
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treatment  was  adecjuate  for  a  year.  The  next  year  a 
treatment  of  heavy  oil  and  chips  was  applied  and  when 
this  was  done  there  were  fewer  pockets  and  a  more 
durable  surface  the  following  year. 

In  this  vicinity  I  recommend  that  macadam  roads  be 
treated  first  with  road  oil — the  following  year  with 
heavy  oil  and  chips.  This  is  a  real  economy,  because 
sand  of  a  satisfactory  quality  is  found  in  abundant 
quantities  and  the  cost  of  application  is  less. 

Bituminous  surface  treatments  are  not  satisfactory 
for  heavy  automobile  trucking,  but  have  proved  ade- 
quate for  pleasure-car  traffic  and  agricultural  hauling. 
A  system  of  macadam  roads  which  does  not  furnish  a 
smooth  surface  for  automobile  traffic  can  readily  be 
placed  in  condition  at  the  least  expenditure  by  surface 
treatments  than  can  any  other  type  of  road.  I  do  not 
mean  to  discount  bituminous  concrete  surfaces  placed 
upon  old  macadam  bases,  for  they  are  much  superior. 

James  Logan, 
County  Engineer,  Burlington  County,  New  Jersey. 

Mount  Holly,  N.  J. 


Relining  Railroad  Curves 

Sir — In  an  interesting  article  in  your  issue  of  Jan. 
24,  p.  173,  by  C.  E.  Newell,  entitled  "Externals  In- 
stead of  Tangent  Distances  for  Lining  Railroad 
Curves,"  one  erroneous  assumption  is  made.  It  is  as- 
sumed that  the  line  bisecting  the  angle  DCE  also  bi- 
sects the  angle  DFE,  which  is  not,  in  general,  true. 
The  correct  method  would  be  to  make  the  azimuth  of 
FM  the  mean  of  the  known  azimuths  CD  and  CE. 

Ephrata,  Wash.  NoRVAL  Enger. 


Sir — The  article  on  p.  173  of  your  issue  of  Jan.  24 
on  the  use  of  externals  instead  of  tangent  distances  for 
lining  curves  was  interesting.  It  would  not,  however, 
admit  of  wide  application,  as  it  certainly  would  be  of 
no  use  with  a  compound  curve. 

If  the  described  method  is  used  to  determine  the  de- 
gree of  a  curve,  it  will  be  approximate  if  the  curve  is 
out  of  line,  and  it  would  seem  advisable  to  check  capit- 
ulation by  arriving  at  the  tangent  distances  for  the 
trial  degree  found.  In  any  event,  it  does  not  seem  that 
there  is  any  great  saving  of  labor,  even  for  small  curves. 

T.  H.  Gordon, 
Assistant  Division  Engineer,  Baltimore  &  Ohio  R.R. 

Philadelphia. 


Sir — In  Engineering  News-Record  of  Jan.  24,  p.  173, 
there  is  an  article  by  C.  E.  Newell  on  "Externals  In- 
stead of  Tangent  Distances 
for  Lining  Railroad  Curves." 
In  this  article  the  author  has 
outlined  a  simple  solution  to 
the  problem  in  question.  The 
writer,  however,  wishes  to 
take  exception  to  one  step  in 
the  solution. 

After  having  located  the 
point  F  by  bisecting  the 
angles  CED  and  CDE,  the  author  says:  "Obtain  an 
intersection  of  the  line  bisecting  the  angle  DFE  with 
the  line  DE  at  H,  and  the  plus  to  the  intersection  of  the 


line  FH  produced  with  the  center  line  of  the  existing 
curve  at  M."  The  writer  wishes  to  call  attention  to  the 
fact  that  the  line  CM  does  not  bisect  the  angle  DFE 
unless  DC  equals  CE,  and  hence  the  line  bisecting  the 
angle  DFE  does  not  necessarily  coincide  with  the  ex- 
ternal. The  line  CM  can,  however,  be  located  quite 
readily;  thus, 

i_EFH  =  „FCE  +  zLFEC 

:_DFK  =  /.FCD  +  ^FDC 
Subtracting, 

i.,EFH  -  ^DFH  =  /_FEC  -  zLFDC 
Now 

lEFH  =  Ll^EFD  +  H^FED  -  _FDE)  =  i^EFD 
+  A.LFED  -  i^FDE 
Combining  and  substituting, 

_EFH  =  90°  -  LFDE 

The  author  states  that  "the  angle  ECH  or  DCH  is 
one-half  the  intersection  angle."  This  would  mean  that 
the  angle  DCE  is  the  intersection  angle.  The  writer 
believes  that  the  supplement  of  this  angle  is  usually 
spoken  of  as  the  intersection  angle. 

The  writer  also  wishes  to  point  out  what  is  probably 
a  typographical  error  in  the  first  sentence  of  the  last 
paragraph.  Instead  of  being  a  single  sentence,  this 
undoubtedly  should  be  two  sentences  reading  as  fol- 
lows: 

"In  many  instances  it  vdll  prove  more  accurate  and 
satisfactory  to  triangulate  for  the  external  distances 
from  a  right-angle  line  of  a  convenient  length  extend- 
ing from  any  suitable  point  on  the  external  than  it  will 
to  measure  this  distance  with  a  tape.  The  distance 
would  have  to  be  measured  accurately." 

A.   G.    HUSTED, 
Engineer,  Department  of  Public  Sanitation. 

Indianapolis. 


Sir — The  article  by  C.  E.  Newell  in  your  issue  of  Jan. 
24  describing  a  method  for  rerunning  track  centers  on 
curves  for  which  there  are  no  notes,  and  with  the  point 
of  intersection  inaccessible,  prompts  the  writer  to  make 
the  following  comments : 

In  regard  to  Mr.  Newell's  method  for  the  problem  in 
question,  I  believe  it  to  be  open  to  some  criticism.  First, 
it  requires  the  finding  of  two  intersections — a  rather 
slow  operation  in  the  field.  Second,  there  is  no  assur- 
ance thit  the  point  F  will  fall  in  a  favorable  or  even 
possible  location.  If  not,  the  position  of  point  E  or  D 
must  be  changed  and  F  reestablished. 

The  following  method  has  been  used  frequently  by  the 
writer  with  good  results,  both  field  operations  and  com- 
putations being  simple  and  easily  handled  by  the  aver- 
age instrumentman :  Set  the  points  D  and  E,  measure 
angles  at  D  and  E,  and  the  distance  DE  (Fig.  1).  Cal- 
culate the  sides  DC  and  EC,  and  solve  the  triangle  DCH 
for  the  distances  HC  and  DH  and  angle  at  H.  As  a 
check  HE  and  HC  can  be  obtained  from  the  triangle 
ECH.  Locate  the  points  H  and  M,  measure  the  distance 
HM,  which  added  to  HC  gives  the  external  CM.  The 
points  of  curvature  can  be  located  by  measuring  from  D 
and  E.  If  D  and  E  are  established  on  the  roadbed  the 
line  DE  can  be  measured  with  a  high  degree  of  accu- 
racy, as  it  will  be  practically  level  and  free  of  obstruc- 
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tions.  The  point  M  will  usually  fall  sf)  near  the  center 
line  of  the  track  that  the  distance  IIM  can  be  mea.sured 
with  sufficient  accuracy  without  the  use  of  the  intru- 
ment  at  the  point  H.  The  results  obtained  with  thin 
.nethod  as  a  rule  "check  out"  better  than  if  the  tangents 
are  run  to  an  intersection,  when  this  is  possible,  as  the 
conditions  for  accurate  chaining  along  the  lines  DC,  HC 
and  EC  are  unfavorable. 

In  the  ca.se  of  lon^?  curves  it  is  usually  preferable  to 
connect  the  tangents  with  a  traverse  line  of  two  or  more 
chords,  as  shown  in  Fig.  2,  and,  for  reasons  of  accu- 
racy, keep  the  traverse  on  the  roadbed.  The  distances 
DC,  CG,  HC  and  HM  can  readily  be  calculated,  M  lo- 
cated,  and  HM  measured.  With  these  data  proceed  as 
in  the  previous  problem.  A  convenient  solution  for  the 
distances  required  is  by  the  use  of  latitudes  and  de- 
partures.    The  figure  CDEFG  can  be  considered  a  field 


FIG.  3 


with  all  bearings  known  and  two  lengths,  CD  and  CG, 
unknown.  Similarly  solve  CDEHC,  with  HC  and  EH 
unknown. 

Locating  the  points  of  curve  by  measuring  along  the 
center  line  of  the  track  from  the  middle  of  the  curve 
M  is  preferred  to  chaining  along  the  tangents  CD  and 
CG.  However,  it  has  no  advantage  over  locating  them 
from  the  points  D  and  G,  when  they  are  placed  on  the 
roadbed   (Fig.  2). 

The  method  of  determining  the  curvature  from  the 
external  distance  is  not  applicable  in  the  case  of  com- 
pound curves  for  which  there  are  no  notes.  The  writer 
has  used  the  following  method  for  this  problem  (Fig. 
3).  Determine  the  degree  of  each  part  of  the  com- 
pound curve  by  the  following  method:  Choose  three 
points  in  the  center  of  the  track,  M,  N  and  0  (Fig.  4), 
as  far  apart  as  practicable.  Measure  MN,  NO  and  angle 
a,  and  solve  triangle  MNO  for  MO.  Then  /  =  2a,  and 
R  =  MO/2  sin  U  =  MO/2  sin  a.  The  curve  of  the 
longer  part  can  then  be  run  in  to  a  point  where  it  be- 
gins to  depart  from  the  center  line  of  the  track.  This 
point  can  then  be  chosen  tentatively  as  the  point  of  com- 
pound curvature  (E),  and  the  follov/ing  part  of  the 
compound  curve  run  in,  the  degree  as  determined  be- 
ing used.  Of  course  this  second  part  will  usually  not 
fit  the  present  alignment,  in  which  case  the  P.  C.  C.  may 
be  adjusted  until  it  does.  The  solution  of  the  latter 
problem  is  covered  in  the  railroad  field  books.    The  fact 


that  the  curve,  an  thun  Uxrated,  when  produced  will  not 
become  tangent  at  the  end.s,  D  and  F,  \n  of  little  mo- 
ment, a.s  spiral.s  are  u.iually  used  which,  because  of  their 
flexibility,  will  permit  any  di.screpancy  at  those  pointu 
(usually  sr.iall;  to  ^>e  taken  care  of. 

A  similar  "cut  and  tr>'"  process  can  often  be  used  to 
advantage  with  simple  curves. 

In  conclusion  the  writer  would  list  the  results  to  be 
accomplished  on  curve  realignment  work  a.s  follows: 

1.  Obtain  an  alignment  that  will  equalize  the  throw 
and  cause  the  minimum  amount  of  track  work.  Much 
care,  time  and  thought  can  profitably  be  spent  to  this 
end. 

2.  The  curvature  should  not  be  made  more  compli- 
cated; that  is,  no  changes  in  curvature  should  be  in- 
troduced additional  to  those  in  the  original  location. 

3.  Curves  should  be  monumented  and  referenced,  and 
complete  notes  kept  and  filed,  so  as  to  permit  their  be- 
ing readily  relocated. 

A  party  consisting  of  an  instrumentman  and  two 
chainmen,  one  of  whom  is  capable  of  assisting  in  com- 
putation, is  ample  for  this  work.  Some  railroad  engi- 
neers make  the  mistake  of  delegating  work  of  this  na- 
ture to  young  transitmen  with  no  special  training 
along  this  line.  This  often  results  either  in  "fudging." 
or,  worse  still,  needless  expense  of  track  work.  The 
problem  is  quite  different  from  that  of  curvature  on 
location.  It  should  be  entrusted  only  to  men  experi- 
enced in  this  work,  who  have  .served  their  apprentice- 
ships as  chainmen  and  are  ingenious,  good  computers 
and  familiar  with  the  track  work  involved. 

G.    F.    ScHLi:i?INGER, 
Assistant  Professor  of  Civil   Engineering,  Ohio  State 
University. 

Columbus. 

[Several  other  letters  have  been  received  comment- 
ing on  Mr.  Newell's  article,  out  the  four  published  seem 
to  cover  the  main  points. — Editor.] 


Two  Suggestions  for  Municipal 
War  Programs 

Sir — In  your  issue  of  Jan.  10,  1918,  you  ask  for  sug- 
gestions for  a  municipal  war  program  "designed  to  help 
win  the  war  for  democracy  with  the  lea.st  possible 
sacrifice  and  increased  burden  on  the  part  of  the  munici- 
pal citizenship," 

The  very  fact  that  you  ask  this  que.-^tion  implies  that 
answers  to  it  have  long  failed  to  be  forthcoming.  I 
beg  leave  to  suggest  that  the  reason  why  such  answers 
have  no*,  come  to  the  front  is  ver>'  largely  due  to  the 
fact  that  we  have  not  been  ready  to  sacrifice  the  pre- 
conceived notions  which  stand  between  us  and  the  solu- 
tion of  the  problem. 

Possibly  under  the  influences  of  war,  and  very  much 
as  you  suggest  in  your  admirable  opening  editorial  of 
Feb.  7,  it  may  be  that  these  notions  need  no  longer 
stand  in  the  way.  If  that  is  true  then  we  ought  not  to 
be  long  in  ceasing  to  run  city  finances  on  the  assumption 
that  the  person  who  builds  or  improves  his  ovm  prop- 
erty is  the  one  who  must  also  bear  a  correspondingly 
increasing  share  of  the  city's  expenses.  In  short,  al- 
though we  must  all  be  well  aware  that  the  onl.v  form 
of  property  which  is  enhanced  in  value  by  public  im- 
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provements  is  land,  we  have  been  remorselessly  taxing 
other  forms  of  property  than  land  in  order  to  finance 
these  improvements.  Another  way  of  saying  the  same 
thing  is  that  we  have  been  penalizing  energy  and  use- 
fulness in  order  to  subsidize  one  of  the  worst  evils 
that  can  beset  a  municipality,  namely,  land  speculation. 

By  correcting  this  fault  we  can  have  an  amply  pro- 
ductive, smooth-working  and  invigorating  system  of 
revenue  instead  of  a  destructive,  repressive  and  de- 
moralizing system  of  taxes.  With  municipal  revenue 
obtained  from  the  correct  source,  the  financing  of  en- 
gineering problems  which  you  mention  in  your  editorial 
will  be  simple  enough.  The  only  interest  to  be  sacri- 
ficed is  one  which  is  not  only  unessential  but  harmful. 

With  the  problem  of  municipal  revenue  equitably 
v/orked  out  (as  in  my  opinion  can  readily  be  done)  and 
with  a  form  of  city  government  embodying  both  efl!i- 
ciency  and  democracy  such  as  is  suggested  by  the  Ashta- 
bula (Ohio)  form  of  organization,  an  excellent  begin- 
ning would  be  made  in  the  solution  of  your  conundrum, 

Lewis  Jerome  Johnson, 
Professor  of  Civil  Engineering,  Massachusetts  Institute 
of  Technology. 

Cambridge,  Mass. 

[The  editorial  had  to  do  chiefly  with  the  planning  of 
municipal  undertakings  and  expenditures  with  a  view  to 
conserving  labor,  material  and  capital  during  the  war. 
Doubtless  the  single  tax  and  proportional  representa- 
tion will  come  in  for  a  share  of  attention  in  connec- 
tion with  other  earnestly  urged  reforms. — Editor.] 


Variations  in  Transit  Needles 

Sir — Letters  in  recent  numbers  of  Engineering 
News-Record,  starting  with  that  of  W.  Newbrough  in 
the  issue  of  Dec.  13,  1917,  p.  1119,  suggest  the  de- 
sirability of  calling  attention  through  its  columns  to  the 
work  which  has  been  done  by  the  United  States  Coast 
and  Geodetic  Survey  in  the  field  of  terrestrial  magnet- 
ism, especially  with  reference  to  the  compass  variation 
or  magnetic  declination. 

Magnetic  observations  have  been  made  at  nearly 
every  county  seat  in  the  United  States  which  include 
the  determination  of  the  magnetic  declination  by  a  mag- 
netometer free  from  index  error  and  the  true  bearings 
of  a  number  of  prominent  objects.  In  many  places 
meridian  lines  have  been  established  and  in  most  cases 
the  observing  station  has  been  marked  in  a  permanent 
manner.  By  means  of  observations  at  a  sufficient  num- 
ber of  "repeat"  stations,  a  knowledge  has  been  obtained 
of  the  change  of  declination  from  year  to  year. 

By  applying  to  this  bureau  a  surveyor  can  usually  ob- 
tain the  description  of  a  magnetic  station  in  his  imme- 
diate neighborhood,  including  the  true  bearings  of  a 
number  of  prominent  objects.  With  the  aid  of  these  he 
can  determine  the  variation  of  his  compass.  By  com- 
paring this  result  with  the  value  derived  from  the  mag- 
netometer observations  he  can  obtain  the  error  of  his 
compass. 

It  should  be  borne  in  mind  not  only  that  different 
compasses  will  give  different  results  at  the  same  place, 
but  also  that  the  same  compass  will  give  different  re- 
sults at  different  places  and  different  results  at  the  same 
place  at  different  times. 


The  change  in  the  course  of  the  day  seldom  exceeds 
20',  and  the  maximum  annual  change  in  the  United 
States  is  only  about  6'.  The  change  from  place  to  place 
is  sometimes  quite  rapid,  as  much  as  30'  in  a  few  miles, 
and  in  these  areas  of  local  disturbance  little  depend- 
ence can  be  placed  on  compass  surveys. 

More  detailed  information  on  this  subject  is  con- 
tained in  various  publications  of  the  bureau,  which  can 
be  obtained  by  applying  to  the  office  in  Washington. 

E.  Lester  Jones, 
Superintendent,  U.  S.  Coast  and  Geodetic  Survey. 

Washington. 


Sir — Since  writing  my  communication  which  ap- 
peared in  your  issue  of  Dec,  13,  p.  1119,  I  have  noted  the 
replies  in  Engineering  Neivs-Record  and  have  re- 
ceived several  letters  from  engineers.  Some  of  these 
treated  of  the  non-coincidence  of  the  geometric  and 
the  magnetic  axes,  and  advised  me  to  make  va- 
rious tests  to  ascertain  the  cause.  While  I  knew  of 
various  reasons,  having  worked  with  needles  suspended 
on  silk  filaments  in  physical  laboratories,  still  with  silk 
fibers  I  had  never  noticed  as  great  a  difference  in  the 
pointings  as  was  shown  by  the  tests  I  made,  as  ex- 
plained in  my  letter,  so  I  concluded  something  was 
wrong  in  the  manner  of  suspension  of  the  needles. 

I  examined  the  pivots  and  found  they  were  bluntly 
sharpened,  although  the  point  itself  was  moderately 
sharp.  I  took  this  pivot  and  sharpened  it  to  a  long 
taper  and  brought  it  to  as  fine  a  point  as  I  possibly 
could,  and  then  tested  the  needles,  and  in  no  case  did 
I  find  a  difference  of  more  than  ten  minutes,  and  prac- 
tically the  differences  were  about  five.  I  then  sharpened 
the  other  pivots  and  found  the  same  result. 

I  was  fully  aware  that  an  instrument  maker  could 
not  sharpen  his  pivots  as  finely  as  I  did,  because  if  he 
did  so  and  a  surveyor  forgot  to  tighten  his  needle 
ven  once  it  would  ruin  the  fineness  of  the  pivot  and 
really  make  it  too  dull.  An  instrument  maker  could 
not  afford  io  send  out  that  kind  of  a  pivot  on  his  com- 
passes or  transits,  or  he  would  be  "cussed"  by  every 
surveyor  who  attempted  to  use  his  instruments. 

Now,  how  shall  we  get  a  sharp  point  on  the  pivot  that 
will  be  of  use?  I  had  W.  &  L.  E.  Gurley  take  one  of 
their  pivots  and  break  off  or  grind  off  the  needle.  Then 
I  had  them  cut  two  slits  at  right  angles,  just  large 
enough  for  an  ordinary  sewing  needle  to  be  slipped  into 
the  slit.  When  the  pivot  is  screwed  into  the  transit 
plate  the  hole  in  the  plate  acts  like  a  chuck  and  holds  the 
needle  firmly. 

When  this  was  returned  to  me  I  broke  off  half  a 
dozen  sewing  needles,  making  them  a  shade  longer  than 
necessary,  and  ground  them  all  down  to  the  same  length, 
laying  them  alongside  of  each  other  and  examining 
them  for  length  with  a  magnifying  glass. 

The  proper  length  of  the  first  one  was,  of  course, 
found  by  trial.  The  half  dozen  I  put  in  a  small  en- 
velope and  placed  in  the  transit  box,  and  now  I  can  have 
a  sharp  point  at  any  time  by  merely  inserting  a  new 
sewing-needle  point,  and  the  change  does  not  take  more 
than  two  minutes  and  can  be  made  in  the  field. 

I  have  tested  them  out  and  they  work  all  right.  The 
cost  of  making  this  split  pivot  chuck  is  nominal. 

Kemmerer,  Wyo.  W.  Newbrough. 


News  of  the  Week 


CURRENT     EVENTS     IN     THE    CIVIL      ENGINEERING     AND    CONTRACTING     FIELDS 


Plans  for  Financing  Railway 
Needs  Announced 

Advisory    Committee    for    Raising    of 

Funds  and  Regional  Committees 

To  Direct  Purchases 

Director  General  McAdoo  has  ap- 
proved the  following  plan  submitted  by 
the  director  of  the  Division  of  Finance 
and  Purchases  for  the  organization  of 
that  division,  substantially  as  follows: 

"The  director  of  the  division  will  be 
assisted  in  the  work  of  investigating 
and  providing  plans  to  meet  the 
financial  requirements  of  the  railroads 
throughout  the  country,  whether  these 
needs  relate  to  the  taking  up  and  re- 
newal of  maturing  obligations  and  the 
issuance  of  new  securities,  or  the  pro- 
viding for  betterments  and  additions, 
by  an  advisory  committee  of  three  men, 
experienced  in  finance,  who  will  be  se- 
lected, one  from  the  North,  one  from 
the  West  and  one  from  the  South. 
These  men,  whose  names  will  be  an- 
nounced later,  will  serve  the  Govern- 
ment without  compensation,  and  will 
have  offices  in  Washington.  Require- 
ments for  new  capital,  for  new  equip- 
ment, betterments  and  additions  have 
usually  called  for  from  $250,000,000  to 
$750,000,000  per  annum. 

Advisory  Committee  on  Purchases 

In  the  matter  of  purchases  for  the 
railroads,  which  will  amount  to  be- 
tween $1,000,000,000  and  $2,000,000,- 
000  per  annum,  the  director  of  the 
division  will  be  assisted  by  an  advisory 
committee  of  three  which  will  be 
composed  of  the  general  purchasing 
agents  or  vice-presidents  in  charge  of 
purchases  of  three  leading  railroad 
systems,  who  will  be  detailed  to  Wash- 
ington for  this  work,  under  the  super- 
vision of  the  director  of  the  division. 

There  will  also  be  constituted  three 
additional  committees,  these  commit- 
tees to  be  composed  of  three  or  more 
general  purchasing  agents,  or  men  ex- 
perienced in  this  work,  to  be  known 
as  the  regional  purchasing  committees, 
with  headquarters  in  New  York,  Chi- 
cago and  Atlanta,  in  touch  with  the 
regional  directors  of  these  three  dis- 
tricts. 

All  purchases  of  locomotives,  passen- 
ger, freight  and  other  cars  and  steel 
rails  will  be  made  directly  through  the 
office  of  the  director  of  purchases. 

In  the  New  England  territory  fuel 
purchases  will  be  made  by  a  special 
committee  appointed  by  the  i-egional 
director,  under  the  direction  of  the 
Washington  office.  In  other  sections, 
each  railroad  will  be  expected  to  han- 
dle its  requirements,  under  the  imme- 
diate direction  of  the  respective  re- 
gional   purchasing    committees,    either 


Legislation  Proposed  to  Relieve 
New  York  Contractors 

Serious  Situation  Arising  Since  This  Country  Entered  War  May  lie 
Adjusted  by  Paying  Actual  Cost  of  Work  Completed 


In  order  to  cope  with  the  labor  and 
material  situation,  which  has  reached 
a  crisis  on  contracts  for  public  work  in 
New  York,  the  General  Contractors' 
Association  has  asked  the  state  authori- 
ties to  prepare  and  introduce  a  bill 
whose  enactment  would  hasten  the  com- 
pletion of  the  most  essential  and  neces- 
sary of  such  contracts,  make  it  possible 
to  suspend  those  of  less  immediate  ne- 
cessity, and  relieve  the  contractors  of  a 
financial  burden  resulting  from  extra- 
ordinary conditions  which  could  not 
have  been  anticipated  at  the  time  these 
contracts  were  taken. 

According  to  members  of  the  associa- 
tion, contracts  for  public  work  have 
been  slowed  down  materially  during  the 
past  year  through  the  loss  of  labor  re- 
sulting from  the  activities  of  the  U.  S. 
Government  since  its  entry  into  the  war 
with  Germany.  A  large  number  of 
road  contracts  have  been  suspended  for 
some  time,  and  in  addition  the  work 
both  on  barge  canals  and  on  New  York 
subways  has  been  gradually  slowing 
down,  due  to  the  inadequate  supply  of 
labor  and  material.  With  this  slowing 
down  has  come  an  increase  of  cost,  due 
to  the  delay  in  the  work  as  well  as  to 
the  increased  price  of  labor,  together 
with  the  deci'ease  in  its  efficiency. 

collectively  with  other  companies,  or 
separately,  as  may  be  directed  by  that 
committee. 

Cross-ties  and  lumber  which  can  be 
obtained  along  the  lines  of  the  re- 
spective roads  will  be  negotiated  for 
through  the  purchasing  department  of 
each  road,  under  the  supervision  of  the 
regional  purchasing  committees.  Cross- 
ties  needed  by  the  various  roads  which 
cannot  be  obtained  on  their  own  lines 
will  be  purchased  through  the  Wash- 
ington office. 

All  other  supplies  needed  for  cur- 
rent operations  M-ill  be  bou^^ht,  for  the 
time  being,  thr'^ugh  the  purchasing 
departments  of  the  respective  roads, 
but  all  contracts  for  periods  of  six 
months  or  longer  must  be  approved  by 
the  regional  committees  before  com- 
pletion. 

Information  as  to  the  prices  paid 
for  all  supplies  will  be  furnished 
monthly  by  all  roads  to  the  regional 
purchasing  committees,  so  that  the 
prices  paid  by  each  road  for  all  articles 
may  be  carefully  compared  and  checked 
as  to  prices,  standai'ds,  qualities  and 
places  of  delivery. 


The  prospective  activities  of  the  U. 
S.  Government  at  the  port  of  New 
York,  as  indicated  by  inquiries  for  ma- 
terials and  labor,  are  said  to  indicate 
that  the  labor  required  on  this  Govern- 
ment work  during  the  coming  summer 
will  exceed  that  now  employed  on  sub- 
way construction.  It  is  feared  that 
without  the  assistance  afforded  by  the 
proposed  legislation  there  will  shortly 
be  a  forced  p-actical  suspension  of 
work  on  subway  and  other  public  con- 
tracts for  an  indefinite  period. 

The  proposed  legislation  consists  es- 
sentially of  the  following  provisions: 
Upon  the  initiative  of  the  public  author- 
ities and  the  filing  by  the  contractor  on 
public  work  of  a  stipulation  consenting 
to  a  cancellation  of  his  contract,  the 
contract  is  to  be  cancelled.  The  can- 
cellation lies  in  the  discretion  of  the 
public  authorities  of  the  particular  de- 
partment with  which  the  contract  has 
been  made,  and  such  discretion  is  to  be 
exercised  only  where  the  public  interest 
will  be  served  and  there  is  reasonable 
ground  for  the  belief  that  the  contractor 
has  sustained  material  losses  as  a  re- 
sult of  the  state  of  war.  On  cancella- 
tion and  as  a  consideration  therefor 
there  is  required  of  the  contractor  a 
waiver  of  claims  for  damages  for  any 
or  all  causes  from  Apr.  6,  1917.  the  date 
of  the  declaration  of  war,  and  an  agree- 
ment by  the  contractor  to  complete  the 
contract  or  any  part  thereof,  if  so  de- 
sired by  public  authorities,  for  the  ac- 
tual necessary  cost  without  profit  from 
Apr.  6.  1917,  to  the  date  of  the  cancella- 
tion. On  the  other  hand,  if  the  author- 
ities so  desire,  the  contrac'  may  be 
cancelled  and  the  work  stopped,  sus- 
pended or  completed  Ly  forces  employed 
by  the  public  authorities. 

In  the  event  of  cancellation  and  pay- 
ment of  actual  cost  from  Apr.  6,  1917, 
the  contractor  would  receive  his  con- 
tract prices  for  work  done  prior  to  that 
date,  and  would  reserve  claims  for 
damages  if  any  existed  prior  to  that 
date. 

A  further  advantage  would^Be  de- 
rived from  the  proposed  legislation  by 
the  elimination  of  the  competition  for 
labor  by  contractors,  and  from  the  sit- 
uation now  forced  upon  the  contractor 
who  must  keep  up  work  under  his  con- 
tract and  to  do  so  must  bid  against  and 
compete  with  the  United  Stiites,  pay- 
ing high  wages  and  high  prices  for 
the  available  supply  of  labor  and  ma- 
terials. 
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Huge  Concrete  Government  Ware- 
houses To  Be  Built  at  Chicago 

Extensive  warehouse  construction  at 
Chicago  has  been  undertaken  by  the 
Government  to  provide  facilities  made 
necessary  by  the  rapid  expansion  of  the 
quartermaster's  depot  as  a  center  for 
the  purchase,  storage  and  distribution 
of  military  supplies.  Numerous  build- 
ings have  been  leased  and  four  tempor- 
ary warehouses  built,  each  1325  x  96 
ft.,  until  the  pi'esent  facilities  have  now 
a  total  floor  space  of  almost  1,580,500 
sq.ft.  To  replace  these  temporary  fa- 
cilities a  six-story  reinforced-concrete 
warehouse  is  being  built  for  permanent 
quarters,  which  will  have  1,620,000 
sq.ft.  of  floor  space.  It  is  divided  into 
three  units  276  x  324  ft.,  two  of  which 
are  already  under  construction.  Four 
railway  tracks  on  the  first  floor  of  each 
unit  will  be  flanked  by  wide  platforms 
served  by  ten  electric  high-speed  freight 
elevators. 

The  warehouse  is  situated  on  the 
property  of  the  Central  Manufacturing 
District,  and  was  designed  by  S.  Scott 
Joy,  architect  for  this  corporation.  The 
general  design  is  similar  to  that  of  the 
warehouse  and  freight  station  described 
in  Engineering  News-Record  of  Feb. 
28,  1918,  p.  405.  Tunnels  connecting 
with  the  district's  central  power  station 
will  carry  pipes  and  conduits  for  steam, 
water  and  electricity  and  for  the  sprink- 
ler service. 


Revised  Constitution  Voted  Down 

By  a  vote  of  1555  to  546  the  pro- 
posed revised  constitution  of  the  Ameri- 
can Society  of  Civil  Engineers  was 
defeated.  The  vote  was  canvassed  and 
the  result  was  announced  March  6  at 
the  regular  meeting  of  the  society  in 
New  York. 


Government  Wants  Draftsmen 

The  U.  S.  Civil  Service  Commission 
announces  open  competitive  examina- 
tions for  appointment  to  the  positions 
of  architectural,  mechanical  and  struc- 
tural steel  draftsmen,  for  ship  work. 
The  examinations  are  of  the  non- 
assembled  type.  Full  information  and 
application  blanks  may  be  obtained 
from  the  commission,  Washington, 
D.  C,  or  the  civil  service  district 
secretary  in  Boston,  New  York,  Phila- 
delphia, Atlanta,  Cincinnati,  Chicago, 
St.  Paul,  St.  Louis,  New  Orleans, 
Seattle  or  San  Francisco. 


Cost-Pius-Fee    Bids    on    Viaduct 
Received  by  Kansas  City 

Nine  bids,  all  on  the  cost-plus-fee 
basis,  were  received  by  Kansas  City  on 
the  construction  of  the  Twenty-third 
Street  Trafficway.  Both  unit-price  and 
cost-plus-fee  bids  were  asked,  but  no 
unit-price  tenders  were  submitted.  The 
estimated  costs  stated  by  the  bidders 
range  from  $700,000  to  $910,000;  the 
lowest  figure  was  submitted  by  the 
Geo.  A.  Fuller  Construction   Company. 

The  call  for  bids  limited  the  con- 
tractor's profit  fee — to  be  named  in  his 


Hundred  and  Forty  Millions 
for  Engineer  Equipment 

Largest  Sums  for  Troops  in  France — 

$18,000,000  More  for  Hospital 

Construction 

In  a  hearing  on  the  urgent  defi- 
ciency bill  before  a  committee  of  Con- 
gress the  War  Department  outlined  the 
program  for  additional  construction 
needed  at  the  cantonments  and  other 
army  stations  in  this  country  The  En- 
gineer Corps  reported  a  deficiency  of 
$140,000,000. 

According  to  Brigadier  General  Lit- 
tell,  $20,500,000  will  be  required  to  com- 
plete the  cantonments  and  National 
Guard  camps.  Painting  and  finishing 
the  camp  buildings  is  estimated  at  $2,- 
000,000.  Another  big  item  was  motor 
repair  shops,  which  will  reach  a  cost  of 
$5,700,000.  These  are  now  under  con- 
struction. Additional  water-supply  and 
iron-removal  plants  for  the  cantonments 
and  camps  will  involve  an  expenditure 
of  $600,000.  Camps  Dodge,  Funston 
and  Sherman  are  mentioned  among 
those  where  new  water-supply  installa- 
tions will  be  made. 

Lining  the  buildings  at  regular  army 
camps  will  cost  $1,000,000.  Additional 
rifle  ranges  are  planned  at  a  cost  of 
$600,000.  Three  quartermaster  machine 
repair  shop  units  at  Camp  Ordway  will 
cost  $800,000.  Shelter  for  heavy  ord- 
nance is  estimated  at  $3,800,000;  shel- 
ter for  additional  animals,  $1,800,000; 
heating  garages,  $3,000,000;  shops  and 
machine  tools,  $3,200,000. 

Another  big  expenditure  contem- 
plated is  $18,000,000  for  the  construc- 
tion and  repair  of  hospitals.  Some  of 
the  principal  items  under  this  head  are : 
Additional  two-story  ward  barrack 
buildings  for  National  Army  base  hos- 
pitals, 10  or  12  of  which  will  be  built 
at  each  cantonment,  except  Camp  Fun- 
ston, at  a  total  cost  of  $5,340,000;  sim- 
ilar buildings  for  National  Guard  base 
hospitals,  to  cost  $3,450,000 ;  steam  heat 
for  National  Guard  base  hospitals  at 
$107,000  each;  six  convalescent  camps 
to  cost  $1,200,000;  construction  at  10 
established  army  posts,  to  convert  them 


bid — to  a  maximum  of  10%.  The  cost 
was  carefully  defined  to  exclude  over- 
head and  superintendence  but  include 
the  expense  of  the  field  office.  Any 
difference  between  actual  and  esti- 
mated cost  will  be  shared  equally  by 
city  and  contractor,  except  that  the 
contractor's  share  of  payment  for  ex- 
cess cost  is  limited  to  two-thirds  of 
his  specified  fee.  His  gain  from  re- 
duced cost  is  not  limited.  The  bid- 
ders included  the  Geo.  A.  Fuller  Con- 
struction Co.,  Collins  Bros.,  Carmichael- 
Cryder  Co.,  Geo.  A.  Siedhoff  Construc- 
tion Co.,  Dock  Contractor  Co.,  Hun- 
kin-Conkey  Construction  Co.,  Arkansas 
Bridge  Co.,  Concrete  Construction  Co. 
and  Missouri  Valley  Bridge  &  Iron 
Company. 

The  contract  was  discussed  in  Engi- 
neering News-Record  of  Mar.  7,  p.  471. 


into  hospitals,  $1,500,000;  additional 
buildings  at  various  hotels  which  were 
leased  for  army  hospitals,  $1,000,000. 
Other  lesser  items  cover  painting,  the 
construction  of  laundries  and  various 
additions  to  existing  hospitals  at  the 
camps  and  cantonments. 

Major  General  Black  stated  that  a 
deficiency  appropriation  of  $140,000,000 
was  needed  to  cover  the  requirements 
of  the  engineer  corps  up  to  June  30. 
These  estimated  expenditures,  which 
are  partly  covered  by  existing  appro- 
priations, are  as  follows: 

Director  General  of  Military  Railways: 

Additional   rolling  stock $18,500,000 

Additional  Uxomotives 2,500,000 

Additional  shop  equipment...  2,000,000 

Additional  track  materials.  .  .  8,000  000 

Floating  plant    300,000 

Anticipated   requirements    for 

seven  months   35, 009,000 

$66,300,000 
General  engineer  depot: 

Requisition  Nos.  1-11 110,000,000 

Miscellaneous  engineer  mate- 
rial and  supplies 28,000,000 

lOstimated  expenditures  in  Eu-: 
rope : 

Based     on     cablegram     from 

General  Taylor    50,000,000 

By  other  ofRcers 700,000 

Total   $255,000,000 


Rivers  and  Harbors  Bill  Smallest 
in  Years 

The  rivers  and  harbors  bill  for  the 
current  year  carries  a  smaller  appro- 
priation than  any  similar  bill  in  the 
recent  past.  The  total  is  $19,227,000. 
Only  one  new  project  is  included  and 
no  provision  is  made  for  surveys. 
Among  the  large  items  are  $5,000,000 
for  continuing  work  on  the  Ohio  River, 
$2,200,000  for  continuing  work  in  the 
East  River  at  New  York,  and  $1,700,- 
000  for  the  Southwest  Pass  at  the 
mouth  of  the  Mississippi. 


Contractors   for    Work    at    Port 
Newark 

In  Engineering  News-Record  of  Feb. 
28,  p.  431,  and  also  in  the  issue  of  Jan. 
31,  p.  233,  a  record  of  the  contracts 
for  the  cantonment  division  of  the 
Quartermaster  Corps,  with  the  names 
of  the  contractors,  was  published.  The 
contractor  mentioned  for  contract  No. 
1  at  Port  Newark,  N.  J.,  was  MacAr- 
thur  Bros.  This  contract  was  origin- 
ally awarded  by  the  Government  to 
MacArthur  Bros.,  but  it  was  reas- 
signed to  Mason  &  Hanger-MacArthur 
Bros.,  Inc.,  on  Jan.  26.  This  work  is 
being  carried  on  under  the  manage- 
ment of  the  Mason  &  Hanger  organiza- 
tion. 


Progress  on  Detroit's  Big  Sewer 
Program 

Last  fall  contractors  were  wary 
about  off'ering  to  build  large  trunk 
sewers  for  Detroit,  but  during  the 
winter  bids  reasonably  near  and  in 
one  or  two  cases  below  the  engineer's 
estimates  were  received,  and  several 
contracts  were  awarded.  On  Mar.  1  a 
number  of  bids  were  received  on  the 
proposed  Lonyo  Road  reinforced-con- 
crete sewer  job,  consisting  of  8318  ft. 
of  double-barrelled  sewer,  each  barrel 
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14  X  141/^  ft.  in  cross-section.  The 
lowest  bidder  was  Worswick  Bros.,  a 
local  firm  heretofore  engaged  in  school- 
house  construction.  The  acceptance  of 
its  bid  of  $1,122,754  has  been  recom- 
mended. 

The  work  was  advertised  in  two  sec- 
tions of  nearly  equal  length.  The  total 
of  the  lowest  bids  for  the  two  sections, 
separately,  was  $1,413,000  and  the 
Lotal  of  the  highest  bids  was  $2,186,000. 
Bids  on  other  large  contracts  will  fol- 
low. Clarence  W.  Hubbell  is  city  en- 
gineer and  William  H.  Fenkell  is  com- 
missioner of  public  works  of  Detroit. 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMERICAN  RAILWAY  ENGIXKKIt- 
ING  ASSOCIATION  ;  910  Michigan 
Ave..  Chicago:   Mar.   19-21,  Chicago. 

AMERICAN  WATER-WORKS  AS- 
SOCIATION: 47  State  St.,  Troy. 
N.    Y.  :    ^lav    13-18,    .St.    Louis.    Mo. 


The  regular  meeting  of  The  Louisiana 
Engineering  Society,  held  in  New  Or- 
leans Mar.  11,  had  for  its  principal  fea- 
ture the  reading  of  a  paper  on  "The 
New  Orleans  Industrial  Canal,"  by  A. 
M.  Lockett. 

At  a  joint  meeting  of  The  Colorado 
Association  of  Members  of  the  Ameri- 
can Society  of  Civil  Engineers  and  the 
Colorado  Scientific  Society,  Mar.  9,  H. 
E.  Hilts,  general  manager  Portland  Ce- 
ment Association,  spoke  on  "The  Con- 
struction and  Use  of  Concrete  Ships." 

The  Highwav  Engineers'  Association 
of  Missouri  held  its  business  meeting  at 
Kansas  City,  Mar.  1,  and  elected  officei-s 
as  follows:  President,  M.  S.  Murray, 
Sikeston;  vice  president,  John  McK. 
Southgate,  Rolla;  secretary,  J.  P.  Davis, 
Jefferson  City. 

Under  the  auspices  of  the  Lewis  In- 
stitute Branch,  Western  Society  of  En- 
gineers, Chicago,  a  series  of  free  lec- 
tures on  aviation  is  being  given  at  the 
Lewis  Auditorium.  The  subject  of  the 
fifth  lecture,  delivered  by  Frank  Harri- 
son Wade,  on  Feb.  28,  was  "Instruments 
and  Bombing."  * 

The  Feb.  25  meeting  of  the  Engineers' 
Association  of  Nashville,  Tenn.,  was  de- 
voted to  a  discussion  of  the  referendum 
of  the  Chamber  of  Commerce  of  the 
United  States  on  the  legislation  for  the 
development  of  the  water  power  of  the 
country.  Prof.  W.  H.  Schuerman,  of 
"Vanderbilt  University,  was.  the  principal 
speaker. 

The  Engineers'  Club  of  San  Francisco 

on  Feb.  -28  tendered  a  farewell  luncheon 
to  W.  W.  Briggs,  who  left  San  Fran- 
cisco, Mar.  1,  to  become  manager  of  the 
New  York  division  of  the  Westinghouse 


Lamp  Co.  Mr.  BriggH  is  one  of  tlie 
charter  members  of  the  club  and  a  pa.nt 
liresident.  He  has  been  general  agent 
of  the  Great  Western  Power  Co.  at  San 
Francisco  since  1913. 

On  Mar.  19  The  (!Ie\eland  Engineer- 
ing Society  will  listen  to  the  reading  of 
an  illustrated  paper  on  "A  Scientific 
Aspect  of  Modern  Warfare,"  by  M. 
Luckicsh,  of  the  National  Lamp  Works 
of  the  General   Electric  Co.,  Cleveland. 


Personal  Notes 


B  .  J  .  Finch,  connected  with  the 
office  of  Public  Roads  and  Engineer- 
ing, has  been  transferred  from  North 
Portland,  Ore.,  to  San  Francisco,  to 
take  the  place  of  C.  H.  Sweetser,  who 
has  been  commissioned  captain  in  the 
U.  S.  Army. 

Edward  V.  Maitland  has 
been  appointed  supervising  engineer 
for  the  Quartermaster's  Department, 
Construction  Division,  on  the  proposed 
U.  S.  Ordnance  Storage  depot  near 
Harrisburg,  Pa.  Mr.  Mailtland  was 
formerly  division  engineer  of  the  Penn- 
sylvania R.R.,  and  of  the  New  York, 
Westchester  and  Boston  R.R.,  and 
during  recent  years  has  been  consult- 
ing engineer  in  New  York  City. 

Edward  U.  Smith  has  been 
promoted  from  the  position  of  chief 
draftsman  of  the  Philadelphia  branch 
of  the  Austin  Co.  to  that  of  district 
engineer.  Mr.  Smith  has  been  con- 
nected with  the  Austin  Co.  since  1915. 

A.  F.  Mellen,  who  was  until 
i-ecently  chemist  in  charge  of  the  fil- 
tration plant  of  the  City  Water  Co., 
Chattanooga,  Tenn.,  has  become  city 
chemist  in  charge  of  the  nitration 
plant  for  Moline,  111.  The  city  is  re- 
habilitating the  plant. 

Maurice  F.  Brown,  who  has 
been  supervising  the  structural  steel 
work  at  the  Squantum,  Providence  and 
Buffalo  "Victory  Plants"  for  the  Aber- 
thaw  Construction  Co.,  has  resigned  to 
become  connected  with  the  production 
division  of  the  United  States  Shipping 
Board  at  Washington. 

H.  A.  Stf  I  N  G  F  EL'  o  w  ,  for- 
merly assistant  engineer  with  Wynkoop 
Kirsted,  consulting  engineer,  Kansas 
City,  has  accepted  the  position  of  first 
assistant  engineer  to  R.  Winthrop 
Pratt,  consulting  engineer,  Cleveland, 
on  the  filtration  investigations  at  De- 
troit. 

First  Lieitt.  El  wood  Avery. 
Engineer  Reserve  Corps,  has  been  as- 
signed to  the  Quartermaster's  Corps 
as  assistant  to  Maj.  William  B.  Gray, 
construction  quartermaster  of  the  U.  S. 
Oi-dnance  depot  near  Harrisburg. 

Prof.  R.  J.  Fogg  has  a  leave  of 
absence   from    Lehigh   University,   and 


is  actinK  as  resident  engineer  at  the 
"Victory  Plant,"  Squantum.  Mass.,  for 
.Monks  &  Johnson,  architects  and  entn- 

neers. 

A  .  P  .  F  K  R  B  I  L  L  .  until  recently 
of  New  Haven,  Conn.,  is  now  assistant 
engineer  with  the  Central  Romano,  a 
sugar  company  at  La  Romano,  Santo 
Domingo. 

C  .  G  .  J  o  .N  E  s  lias  been  appointed 
captain  in  the  31st  Railway  Engineers. 
He  was  employed  for  some  time  in  en- 
gineering work  during  the  construc- 
tion of  the  Panama  Canal,  later  going 
to  Alaska,  where  he  was  superintendent 
of  construction  on  the  government's 
railway. 

W .  H  .  Ever  has  been  appointed 
engineer  and  roadmaster  of  the 
Bloomsburg  &  Sullivan  R.R.,  to  take 
the  place  made  vacant  by  the  death  of 
W.  C.  Fortune. 

T.  Frank  Quilty.  member  of 
the  contracting  firm  of  John  J.  O'Heron 
&  Co.,  and  vice-president  and  treasurer 
of  the  Superior  Stone  Co..  Chicago,  has 
received  a  major's  commission  in  the 
Engineer  Officers'  Reserve  Corps.  He 
reports  to  the  officer  in  charge  of  can- 
tonment construction. 

Henry  R  .  P  f  t  x  a  .m  ,  .New  York 
City,  has  been  commissioned  as  captain 
in  the  Engineer  Officers'  Reserve  Corps. 

W  .  E  .  Brown,  civil  and  land- 
scape engineer,  has  opened  an  office 
at  Miami  Beach,  Fla..  for  the  practice 
of  civil  and  landscape  engrineering. 

W.  C.  Pembroke,  formerly  as- 
sistant engineer  maintenance  of  way. 
Coal  &  Coke  Ry..  at  Elkins,  W.  Va., 
has  been  promoted  to  engineer  mainte- 
nance of  way,  vice  W.  C.  Hawkins,  re- 
signed. 

Pro.    M.    C.    Beebe,    of    the 

College  of  Engineering  of  the  Uni- 
versity of  Wisconsin,  has  been  granted 
leave  of  absence  to  enter  war  service. 
He  will  work  on  Government  war  prob- 
lems with  the  Western  Electric  Co.. 
New  York. 

C  .  S  .  L  o  p  e  r  .  professor  of  engi- 
neering of  Washbun  College.  Topeka. 
Kan.,  has  been  appointed  captain  in  the 
sanitary  division.  National  .\rmy.  and 
has  reported  at  Fort  Oglethorpe,  Ga. 
Captain  Loper  was  graduated  from  the 
University  of  Kansas  in  1910  as  a  civil 
engineer,  and  later  received  the  degree 
of  master  of  science  in  sanitary  engi- 
neering from  Harvard  l^niversity.  His 
place  as  professor  of  engineering  at 
\\  ashburn  College  will  be  filled  by  R. 
E.  Scammel,  a  graduate  of  the  Uni- 
versity of  Kansas,  who  has  been 
structural  designer  for  the  Capital 
Iron  Works  of  Topeka  for  the  last 
seven  years. 

M.  C.  Blanc  hard,  district  en- 
gineer of  the  eastern  district  of  the 
.A.tchison.  Tor  ka  &  Santa  Fe  Ry.,  has 
been  appointt^  'ting  superintendent  of 
the  middle  divis,  jn.  succeding  R.  H.  .Al- 
lison, who  goes  to  the  Illinois  di^^sion. 
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succeeding:  G.  E.  Ayer,  resijrned.  Mr. 
Blanchard's  headquarters  will  be  at 
Marceline.  Kan.  W.  H.  Guild,  division 
engineer  of  the  Illinois  division,  has 
iione  to  Topeka  to  succeed  Mr.  Blan- 
chard. 

Emil  Praeger,    assistant    civil 

engrineer,  U.    S.    N.,    until    recently    in 

Brooklyn,  N.  Y.,  is  now  at  San  Dieg-o, 
Calif.  ' 

G.  S.  Leavenworth,  chief 
rngfineer  of  the  No.  20  Copper  Mining- 
Co.,  Copper  Hill,  Tenn.,  has  been 
elected  secretary  and  treasurer  of  the 
Appalachian  Iron  &  Mining:  Co.,  Mur- 
phy, N.  C.  He  will  retain  his  position 
with  the  No.  20  Copper  Mining  Co. 

G  .  E  .  M  I  E  R  s  ,  until  recently  with 
the  Boston  &  Maine  R.R.  at  Boston,  is 
now  with  Stone  &  Webster  at  Dover, 
New  Jersey. 

Franklin  R.  McMillan, 
assistant  professor  of  structural  engi- 
neering, University  of  Minnesota,  has 
been  appointed  research  engineer,  de- 
partment of  concrete  ships,  Emergency 
Fleet  Corporation,  with  headquarters 
at  Washington,  D.  C. 

Adolph  F.  Meyer,  associate 
professor  of  hydraulic  engineering. 
University  of  Minnesota,  has  been  ap- 
pointed chief  engineer  of  the  Minne- 
sota &  Ontario  Power  Co.  and  sub- 
sidiary companies,  with  headquarters 
at  International  Falls,  Minn. 

Don  W.  Bingham  has  suc- 
ceeded Dr.  W.  F.  Walker  as  sanitary 
engineer  for  the  Detroit  board  of 
health.  Dr.  Walker  taking  up  the  duties 
of  Dr.  Henry  F.  Vaughan  as  assistant 
health  officer.  Dr.  Vaughan  is  now  in 
the  national  service.  Mr.  Bingham  was 
assistant  state  sanitary  engineer  for 
four  years. 

J.  Otis  Burrage,  of  San  Fran- 
cisco, has  been  appointed  engineer  in 
the  division  of  shipyard  plants  for  the 
Emergency  Fleet  Corporation,  and  will 
be  stationed  for  the  present  at  Wash- 
ington, D.  C. 

A.  Paul  Low  has  been  appointed 
county  engineer  of  Wailuku,  Maui, 
H.  T.,  to  succeed  Joel  B.  Cox,  resigned. 
Mr.  Low  was  formerly  assistant  to  Mr. 
Cox. 

C.  G.  Morrison,  senior  engi- 
neer of  the  Ogden,  Utah,  branch  of  the 
Office  of  Public  and  Rural  Engineer- 
ing, District  No.  2,  has  been  appointed 
district  engineer  of  the  Alaskan  High- 
way Commission,  under  the  U.  S.  War 
Department. 

C  .  E  .  N  A  G  L  E  ,  field  engineer  for 
the  Portland  Cement  Assn.,  with  head- 
quarters at  Minneapolis,  has  accepted 
a  position  with  the  Emergency  Fleet 
Corporation  at  New  Orleans,  as  first 
assistant  district  engineer.  He  was 
formerly  bridge  engineer  for  the  Min- 
nesota state  highway  department. 

J.  S.  Simpson,  t iigineer  in  the 
employ    of    the    State    Public    Service 


Commission,  Olympia,  Wash.,  has  re- 
signed his  position  and  will  open  offices 
in  Seattle  with  Henry  L.  Gray.  Mr. 
Simpson  will  begin  immediately  the 
cost  appraisal  of  the  Inland  Empire 
and  Washingtorj  Water  Power  Co.'s 
electric  railway  properties  at  Spokane. 
The  two  concerns  plan  to  consolidate. 


Obituary 


Col.  Edwin  Augustus  Stev- 
ens, head  of  the  Stevens  family  of 
Hoboken,  N.  J.,  famed  for  its  engi- 
neers, died  Mar.  8  in  Washington,  D.  C. 

Colonel  Stevens  was  born  in  Phila- 
delphia Mar.  14,  1858,  being  the  sec- 
ond son  of  Edwin  Augustus  Stevens, 
who  founded  and  endowed  Stevens  In- 
stitute of  Technology,  Hoboken.  He 
was  graduated  from  Princeton  in  1879. 
His  best-known  contribution  to  engi- 
neering science  was  his  design  of  the 
first  screw  ferryboat,  the  "Bergen," 
which  still  plies  the  Hudson  River. 
He  also  worked  on  designs  of  high- 
speed steam  engines  and  mechanical 
tools.  He  was  consulting  engineer  for 
the  City  of  New  York  in  connection 
with  the  construction  of  ferryboats  for 
the  municipal  ferry  to  Staten  Island, 
and  also  had  charge  of  the  designs  of 
ferryboats    for    the    Lackawanna    R.R. 

In  1911  Woodrow  Wilson,  then  Gov- 
ernor of  New  Jersey,  appointed  Col. 
Stevens  State  Public  Road  Commis- 
sioner. Governor  Fielder  reappointed 
him,  and  Governor  Edge  made  him  a 
member  of  the  State  Highway  Commis- 
sion. Soon  after  the  outbreak  of  hos- 
tilities with  Germany  President  Wilson 
appointed  Col.  Stevens  Government  in- 
spector of  shipyards. 

Colonel  Stevens  was  a  life  member 
and  vice-president  of  the  American 
Society  of  Mechanical  Engineers  and 
vice-president  of  the  Society  of  Naval 
Architects  and  Marine  Engineers.  He 
was  also  a  member  of  the  American 
Society  of  Civil  Engineers  and  the  In- 
stitute of  Naval  Architects  of  Great 
Britain.  He  received  his  military  title 
as  commander  of  the  old  Second  Regi- 
ment, National  Guard  of  New  Jersey. 

John  D.  Van  Buren,  New 
York  State  Engineer  from  1876  to 
1878,  and  for  many  years  a  consult- 
ing engineer  of  New  York  City,  died 
Mar.  11  at  New  Brighton,  S.  I.,  in  his 
eightieth  year.  Mr.  Van  Buren  had 
been  retired  for  several  years.  He 
was  born  in  New  York  City,  and  was 
graduated  from  Rensselaer  Polytech- 
nic Institute  in  1860.  During  the 
Civil  War  he  saw  service  on  naval  ves- 
sels in  the  Potomac  River,  and  at  the 
close  of  the  war  was  admitted  to  the 
bar  in  New  York.  Mr.  Van  Buren 
practiced  law  only  a  short  time,  and, 
returning  to  his  original  profession  of 
engineering,  was  appointed  by  Gov- 
ernor Tilden  a  member  of  the  com- 
mission to  investigate  frauds  in  con- 
nection with  the   Erie  Canal  construc- 


tion. As  a  result  of  his  investigations 
Governor  Tilden  appointed  him  State 
Engineer. 

If  he  had  survived  until  May  20  of 
this  year  Mr.  Van  Buren  would  have 
been  a  member  of  the  American  Society 
of  Civil  Engineers  for  fifty  years. 

Capt.  Charles  Jameis  Du 
B  0  I  s  ,  civil  engineer,  died  Feb.  12  at 
Macon,  Mo.  He  was  born  in  Wyoming 
County,  New  York,  Oct.  1,  1840,  and 
was  educated  at  the  Philadelphia  Poly- 
technic College.  He  enlisted  in  the 
Union  army  in  1861  and  served 
through  the  Civil  War.  In  1866  he 
settled-  in  Missouri  and  took  up  rail- 
way work.  He  Was  connected  with 
many  railway  projects  in  the  West,  and 
was  engineer  for  a  number  of  small 
lines  which  later  became  parts  of  larger 
systems.  He  was  chief  engineer  and 
manager  of  the  St.  Louis,  Keokuk  & 
Northwestern  Ry.  (Burlington  Sys- 
tem), in  1882,  and  of  the  Litchfield, 
Carrolton  &  Western  Ry.  in  Illinois, 
in  1884.  In  1886  he  was  engineer  of 
location  on  the  Chicago,  Rock  Island  & 
Pacific  Ry.,  and  the  town  of  Du  Bois, 
Neb.,  was  named  after  him.  From 
1888  to  1891  he  was  engineer  and  pro- 
moter for  several  lines  in  Oklahoma; 
he  also  located  town  sites  and  was  the 
founder  and  first  mayor  of  the  town 
of  Reno,  Okla.  In  1892  he  was  chief 
engineer  for  John  I.  Blair's  railway 
interests  and  of  the  St.  Louis  &  Han- 
nibal Ry.  From  1894  to  1897  he  was 
engaged  on  special  location  work  for 
the  Missouri  Pacific,  the  Santa  Fe,  and 
the  Denver  &  Rio  Grande  railways.  In 
1897  he  was  chief  engineer  of  the  St. 
Louis,  Iowa  &  Nebraska  Ry.,  and  as 
late  as  1909  he  held  the  same  position 
for  the  projected  South  Dakota  Inter- 
national Ry.  He  was  engineer  and 
promoter  also  of  several  coal  lines. 
Among  other  activities  he  had  charge 
of  paving  and  sewer  work  in  several 
Missouri  towns,  including  Macon, 
Mexico,  Brookfield,  Trenton  and  Kirks- 
ville.  Since  1909  he  had  done  consult- 
ing work  only.  He  was  married  in 
1869,  and  is  survived  by  his  widow  and 
three  sons.  One  of  these  is  Capt. 
Charles  R.  Du  Bois,  Engineers  Reserve 
Corps,  assistant  construction  quarter- 
master at  Camp  Funston,  Kansas. 

W .  S .  Danes,  aged  65,  retired 
engineer  maintenance  of  way  of  the 
Peru  division  of  the  Wabash  Ry.,  died 
Feb.  22  in  Chicago.  He  became  con- 
nected with  the  Wabash  in  1880,  as 
general  foreman  in  charge  of  bridges 
and  buildings.  Later  he  became  su- 
perintendent of  bridges  and  buildings 
and  engineer  maintenance  of  way. 

John  Broderick,  contractor, 
Nashville,  Tenn.,  died  Mar.  2.  He  did 
much  work  for  the  city  in  building 
sowers,  bridges,  constructing  concrete 
and  foundation  work,  and  in  grading 
streets.  All  the  sewerage  work  done 
for  Camp  Andrew  Jackson  last  year 
was  the  work  of  Mr.  Broderick.  He 
was  born  in  Queenstown,  Ireland,  in 
1844. 
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Railroads  Increase  Use  of  Machinery  to 
Conserve  Labor  Supply 

What  Is  Being  Accomplished  in  Yard  and  Shop  and  on  Maintenance 
of  Way  with  Industrial  and  Engineering  Equipment 

No  industry  has  been  hit  harder  by  the  labor  shortage  than  the  railroads. 
They  were  unable  to  meet  the  wage  raises  that  the  manufacturing  field  offere<l 
to  both  skilled  and  unskilled  labor. 

Fortunately,  our  railroad  army  has  a  singular  "pride  in  calling."  The 
railroad  man  likes  his  work  as  a  rule — the  railroad  civil  engineer,  the  operat- 
ing official,  the  trainman,  the  engineman,  the  dispatcher,  the  trackman,  all 
take  pride  in  their  skill,  and  there  is  a  zest  to  railroading  that  holds  them 
to  "the  old  pike."  It  takes  something  more  than  money  to  pry  these  men 
loose  from  railroad  work. 

But,  though  most  of  the  officials  and  a  good  percentage  of  skilled  rail- 
road men  have  stuck  to  their  posts,  there  has  been  a  severe  shortage  of 
machinists,  boilermakers  and  car  shop  workers,  freight  house  crews,  track 
labor  and  bridge  and  building  labor. 

In  consequence  the  officials  responsible  for  maintenance  of  way  and 
structures,  for  car  repairs,  motive  power  and  freight  handling,  have  been 
utilizing  all  kinds  of  labor-saving  equipment  to  a  greater  extent  during  the 

past  two  years.  .        ,  .  ,  ,      ,  ,       ,. 

It  is  interesting  to  note  the  manner  in  which  standard  construction  equip- 
ment and  industrial  plant  equipment  are  being  adopted  for  maintenance  and 
yard  work  by  the  railroads. 


Crane  Cuts  16  Men  from 
Car  Gang 

With  the  increasing  shortage  of 
labor  in  every  department  of  the  rail- 
roads new  uses  are  found  for  the 
locomotive  crane.  Perhaps  this  ex- 
plains the  strength  of  the  demand  for 
locomotive  cranes  in  the  railroad  field 
even  before  this  country  entered  the 
war. 

The  Brown  Hoisting  Machinery  Co., 
Cleveland,  Ohio,  recently  found  one  of 
its  cranes  working  on  car  assembling 
in  a  railroad  yard.  The  crane  was 
unloading  17,000-lb.  car  frames  from 
a  fiat  car  and  placing  them  on  the 
trucks    at   the    rate    of   ten    an    hour. 


Fourteen  workmen  were  used  in  the 
gang.  The  railroad  stated  that  it 
formerly  took  a  gang  of  30  men  to  as- 
semble 8  frames  an  hour. 


Storage    Battery    Trucks    Invade 
the  Roundhouse  and  Shop 
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ASSEMBLINiT   10   CARS  AN  HOUR 


Storage  battery  industrial  trucks,  in 
which  railroads  were  first  interested 
as  baggage-handling  equipment  for 
passenger  statioin;,  have  lat^'ly  invat'ed 
the  freight  termiiials,  shops  and  rouiul- 
liouses. 

Some  are  equipped  with  small  elec- 
tric cranes  and  hoists  for  handling 
barrels,  scrap  iron  and  boiler  plate. 
Others  are  built  with  detachable  side- 
dump  or  end-dump  bodies,  ranging  in 
rapacity  from  20  to  80  cu.ft.,  for 
liauling  coal,  ashes,  sand  or  gravel. 
The  cost  of  operation,  e.xcluding  tlie 
operator's  wages,  varies  from  r)0c.  to 
$1.50  for  a  10-hr.  day.  The  illustra- 
tion and  data  were  furnished  by  C.  W. 
Hunt,  Inc.,  West  New  Brighton.  N.  Y.. 
who  manufacture  different  types  of  this 
equipment. 


Hunii  gaan 
Mafhinc  icanic 


No.  of  Ft.  of  Track 

Men  Tatoppd 

lb  500 

6  528 

10 


Gang  of  "Jerries"  Race  Against 
Pneumatic  Tie  Tampers 

In  a  competitive  8-hour  test  be- 
tween hand  tamping  and  machine 
tamping  on  one  of  the  big  railroads 
the    following    results    were    obtained: 

Total 

Co*t 

M3  50 

25  45 

IIS  05 

The  railroad  calculated  that  at  this 
rate  it  was  saving  $3610  in  a  tamp- 
ing season  of  200  days. 

The  machine  gang  was  equipped 
with  a  four-tamper  gasoline  outfit, 
with  compressor  carried  on  the  section 
car  as  illustrated.  Illustration  and 
data  were  furnished  by  the  Ingersoll- 
Rand  Co  of  New  York,  manufacturers 
of  the  "  Imperial  "  pneumatic  tie 
tamper. 


A  Modern  Car  Camp  for 
Maintenance  (iangs 

In  the  old  methotl  of  hous-ng  extra 
gangs  and  even  carpenter  gangs,  bridge 
gangs  and  other  ski'led  workers,  the 
"bad-order"  box  car  was  gooii  enough. 
High  wages  in  the  industries  have 
drawn  men  from  the  railroad  field  to 
such  an  extent  that  today  the  housing 
and  bunking  facilities  art*  receiving 
greater  consideration. 
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The  illustration  shows  the  way  in 
which  one  road  bunks  an  M.W.  extra 
Jiang:,  using-  old  passenjyer  coaches  and 
double-deck  steel  beds.  The  Southern- 
Rome  Co.  of  Baltimore,  Md.,  is  the 
maker  of  this  equipment. 


Revolving  Steam  Shovel  Wins  Its 
Place  as  Railroad  Ditcher 

Labor  shortage  on  maintenance  of 
way  was  becoming;  acute  two  years 
ago  when  the  Pennsylvania  Railroad 
Co.  first  tested  the  possibilities  of  the 
revolving  steam  shovel  as  a  railroad 
ditcher.  This  spring  the  company 
owns  six  Erie  Ditchers.  The  Bui-ling- 
ton  also  purchased  two  of  them  last 
week. 

The  Ball  Engine  Co.,  whose  equip- 
ment (the  Erie  Ditcher)  is  illustrated, 
developed  this  use  of  the  revolving 
steam  shovel.  The  shovel  is  fitted  with 
triple-flanged  wheels  to  permit  travel 
on  overlapping  rails  across  the  aprons 
between  cars.  It  may  thus  run  the 
entire  length  of  a  train  of  flat  cars, 
loading  as  it  goes,  or  swing  the  spoil, 
to    cars    standing    on    adjacent   tracks. 

The  Pennsylvania  Raih'oad  ordered 
one  of  their  recent  ditchers  equipped 
with  a  structural  steel  boom  and  %-yd. 
clamshell  bucket.  While  this  was  in- 
tended for  the  engineering  department 
to  use  on  construction  work,  the  motive 
power  department  commandeered  it  in 
an  emergency  for  coaling  locomotives. 
Engines  were  coaled  in  from  6  to  10 
minutes,  each  locomotive  calling  for 
18,000  to  19,000  lb.  of  coal.  The 
ditcher  was  then  moved  down  to  the 
cinder  dump  pit  and  loaded  100,000-lb.- 
capacity  cars  in  35  minutes  each. 


Railroad  Furnishes  Concrete  Con- 
tractors with  Steel  Forms 

In  order  to  obtain  uniformity  in  the 
finish  of  a  large  number  of  concrete 
bridges  within  the  City  of  Chicago,  the 
Illinois  Central  R.R.  purchased  all 
concrete  forms  used  on  the  work  and 
furnished  them  to  the  contractors. 

In  1915  the  John  J.  O'Heron  Co., 
contractors,  built  six  bridges  with 
these    special    forms,   each    bridge    con- 


%-,.           ^^  IB 

S^  M 

.  'iiB^^^H^BKLai 

Iftfi-' "  '"  ■■*" '  /•'^'-'■-■-. 

"Hik'^ '' '  ^SPWET^ytfiiMig 

DITCHER  RUNS  THE  ENTIRE  LrKNGTH  OF    FL,AT    CAR   TRAIN 


taining  three  rows  of  columns  and 
cross  girders.  Forms  were  furnished 
for  two  complete  rows  each  114  ft. 
wide.    The  columns  are  on  6-ft.  centers. 

In  1916  Bates  &  Rogers,  contractors, 
built  two  bridges  with  the  same  forms, 
and  in  1917  the  Gould  Construction  Co, 
built  four  bridges  with  them. 

The    forms    have    been    kept    coated 


This  work  is  under  the  direction  of 
the  Bridge  Department  of  the  Illinois 
Central  R.R.,  C.  C.  Westfall,  bridge 
engineer.  The  steel  forms  are  "Blaw- 
forms,"  built  by  the  Blaw-Knox  Co., 
Pittsburgh. 

All  of  the  structures  on  this  job  were 
of  the  same  general  type  shown  in  the 
illustration  below. 


BY    FURNISHING    ALL,    BRIDGE    FORMS    RAILROAD    GETS    UNIFORM  WORK 


vdth  light  form  oil,  and  although 
they  have  been  used  about  20  times 
are  in  first-class  condition.  It  is  esti- 
mated that  each  set  will  be  used  30 
times  before  the  end  of  the  job. 


GETTING    FULL    SERVICE    OUT    OF    A    WORK    TRAIN 


Where  Frequent  Trains  Interrupt 
Ditching  Operations 

The  Mobile  and  Ohio  R.R.  discovered 
that  by  coupling  a  single  ditching 
machine  between  two  air-dump  cars 
instead  of  its  usual  method  of  loading 
to  flats,  it  was  able  to  do  25% 
more  work  for  44%  less  money. 
By  the  same  method  the  Georgia, 
Florida  &  Alabama  Ry.  kept  the  cost 
of  ditching  down  to  nearly  14c.  per 
cubic  yard. 

By  the  use  of  two  ditching  units,  the 
cost  per  cubic  yard  can  be  even  further 
reduced  and  the  time  of  the  job  ap- 
preciably shortened.  Where  traffic  re- 
qiAres  a  work  train  to  get  in  the  clear 
frequently,  this  method  of  working  the 
ditchers  is  particularly  effective. 

The  figures  for  the  above  note  were 
furnished  by  the  Western  Wheeled 
Scraper  Co.,  Aurora,  111.,  manufac- 
turers of  Western  air-dump  cars;  and 
the  photograph,  which  shows  a  Kan- 
sas City  Southern  job,  is  by  the  Ameri- 
can Hoist  &  Derrick  Co.,  whose  Ameri- 
can ditchers  are  shown. 
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New  Insulated  Joint  Provides  for 
Wave  Motion  in  Rails 

Contact  between  the  splice  bars  and 
the  head  and  base  of  rail  in  the  Roach 
insulated  rail-joint  is  limited  to  a 
length  of  2  in.  from  the  end  of  each 
rail.  Beyond  this  the  bars  are  reduced 
in  depth  and  serve  mainly  to  hold  the 
rails  in  line.  This  arrangement  of 
contact  surfaces  is  the  same  as  in  the 
uninsulated  Roach  joint,  described  in 
Engineering  News  of  March  8,  1917, 
p.  409.  Its  purpose  is  to  allow  free 
travel  of  wave-motion  through  the 
joint,  with  transfer  of  this  motion  from 
rail  to  rail  through  the  middle  portion 
of  the  splice  bars.  That  is,  deflection 
of  the  leaving  end  of  one  rail  under 
load  causes  the  bar  to  deflect  the  I'e- 
ceiving  end  of  the  next  rail  corre- 
spondingly. 

This  feature  is  considered  to  relieve 
the  stress  and  wear  on  the  fiber  insu- 
lating parts  so  as  to  increase  their  life 
materially.     These  parts  include  chan- 
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nel-shaped  plates  between  the  splice 
bars  and  rails,  ferrules  in  the  bolt 
holes  and  an  end-post  between  the 
abutting  rails.  Plain  flat  bars  or  fish- 
plates are  used,  20*4  in.  long,  with 
four  bolts.  At  the  middle  of  the  joint 
the  bars  are  clear  of  the  rail  web  in- 
sulation, as  shown  in  the  drawing. 
The  outer  bolts,  however,  are  tightened 
to  such  an  extent  as  to  bring  the  ends 


of  the  bars  into  close  contact  with  the 
insulation. 

An  earlier  design  provided  a  base 
support  for  the  rails,  but  the  joint  as 
now  made,  and  shown  in  the  ac- 
companying drawing,  is  simpler  and 
cheaper.  Several  railways  have  made 
trial  of  this  device.  It  is  the  inven- 
tion of  H.  F.  Roach,  president  of  the 
Reinforced  Rail  Joint  Co.,  St.  Louis. 


Standard  Motor  Truck  Cost 
System  Adopted 

One  hundred  and  fifty  truck  owners 
and  traffic  men  from  the  Middle  West- 
ern and  Atlantic  Coast  states  joined 
in  formulating  a  national  standard 
motor  truck  cost  system,  at  the  third 
national  Truck  Owners'  Conference  at 
New  York  last  week.  The  form  as 
adopted  was  submitted  to  the  High- 
ways Transport  Committee  of  the 
Council  of  National  Defense,  and  is 
expected  to  be  used  by  that  body  in 
compiling  cost  data  in  connection  with 
war  work. 

The  first  day's  conference,  which  was 
a  closed  session,  was  addressed  by 
Assistant  Postmaster  General  Blakes- 
lee,  who  discussed  the  Government's 
cost  keeping  methods  in  operating  the 
2200  trucks  owned  by  the  U.  S.  postal 
service,  and  the  16,000  trucks  oper- 
ated by  the  department  under  con- 
tracts. Many  of  the  Government- 
owned  trucks  were  said  to  be  earning 
as  high  as  $10C  a  day.  Roy  D.  Chapin, 
chairman  of  the  Highways  Transport 
Committee  of  the  Council  of  National 
Defense,  outlined  the  latest  develop- 
ments in  national  motor  transport. 

The  problem  of  tabulating  trailer 
costs  was  solved  by  noting  on  the  truck 
cost  sheet  where  trailers  were  used 
and  proposing  to  keep  complete  sepa- 
rate cost  data  on  the  trailers,  treating 
them  as  separate  units.  The  cost  forms 
adopted  by  the  conference  will  be 
spread  broadcast  among  truck  owners 
and  operators. 


"Truscon"  Is  the  New  Name 

The  name  "Truscon"  has  become  so 
firmly  identified  with  the  Trussed  Con- 
crete Steel  Co.  that  the  company  has 
decided  to  adopt  the  new  name  of 
Truscon  Steel  Co.  The  name  "Trus- 
con"    has   been    lately    applied    to   the 


entire  line  of  products  manufactured 
by  the  firm,  including  all  building  ma- 
terial and  equipment  as  well  as  the 
portable  steel  houses. 

Aside  from  the  simplification  in 
name  there  has  been  no  change  in  the 
company,  its  organization  or  manage- 
ment. The  plant  and  general  sales 
offices  are  at  Youngstown,  Ohio,  and 
there  are  representatives  in  principal 
cities. 


and  detectorphones,  wireless  pipe  loca- 
tors, tapping  sleeves  and  valves  and  a 
complete  line  of  all  sizes  of  corporation 
tapping  machines  and  corporation 
cocks. 


Small  Contractors  Are  Buying 
Construction  Equipment 

"Most  of  our  shipments  lately  to  con- 
struction jobs  have  been  to  small  con- 
tractors," said  John  Sinclair,  of  the 
Lidgerwood  Mfg.  Co.,  a  few  days  ago. 
"This  indicates  that  the  small  contrac- 
tor is  getting  work,  despite  the  current 
impression  that  all  the  work  under  way 
now  is  heavy  construction  that  the  little 
fellow  does  not  get  a  look  in  upon.  It 
indicates,  too,  that  the  big  construction 
companies  are  holding  on  to  their  equip- 
ment." 


Japanese  Buy  $15,000  Worth  of 
Water-Works  Appliances  Here 

The  Japanese  Government  recently 
ordered  $15,000  worth  of  equipment, 
covering  a  wide  variety  of  water-works 
appliances,  from  the  Water-Works 
Equipment  Co.,  of  50  Church  St.,  New 
York. 

Two  years  ago  S.  Nishioeda,  engi- 
neer of  the  city  water-works  of  Tokio, 
visited  water-works  and  filtration 
plants  in  our  Eastern  cities.  He 
seemed  particularly  interested  in 
American  methods  of  tapping  water 
mains  without  interruption  of  service. 

Then,  two  years  later,  came  the  order 
for  tapping  machines,  2-in.  to  28-in.  di- 
ameter, air  compressors,  pipe  cutters 
and  pipe  jointers  of  all  sizes;  detectors 


Daylight  Saving  Bill  To  Save 
Huge  Coal  Tonnage 

United    States   Chamber   of   Commerce 

Presents  to  Congress   Estimate  of 

Possible  Economy 

In  a  report  on  the  Daylight  Saving 
Bill  presented  to  Congress  last  week 
by  the  United  States  Chamber  of 
Commerce  some  interesting  figures 
were  co.  piled  on  coal  economy  and  the 
conservation  of  electric  generating 
equipment. 

Advancing  the  clock  one  hour  be- 
tween mid-April  and  late  September 
would  result,  it  is  estimated,  in  a  coal 
saving  of  804,000  tons  or  S^^V  of  the 
total  consumption  for  lighting  pur- 
poses. Advancing  the  clock  one  hour 
from  Apr.  1  to  Nov.  30  is  expected  to 
save  1,019.000  tons,  or  6.50^.  With  an 
hour  advance  in  time  throughout  the 
year  the  saving  is  estimated  at  1.061,- 
000  tons,  or  6.6  per  cent. 

in  addition  to  saving  coal  it  is 
pointed  out  that  daylight  saving  will 
also  enable  companies  to  postpone  new 
investments  in  equipment  to  carry  the 
peak  of  the  load,  which  would  mean  the 
saving  of  millions  of  dollars.  This 
postponement  will  come  at  a  time  when 
it  is  of  the  highest  public  interest  to 
avoid  all  new  financing  that  it  is  pos- 
sible to  put  off.  The  situation  of  the 
Commonwealth  Edison  Co.,  Chicago,  is 
cited.  In  1916  it  had  a  i?enerating  ca- 
pacity of  360,000  kilowatts.  At  the 
end  of  1917  it  had  increased  this  to 
452,000  and  according  to  plans  made  it 
will,  under  present  conditions,  have  to 
raise  this  to  600.000  kilowatts  by  the 
end  of  1919. 
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Holds  Good  Will  of  Constructors 
Despite  Oversold  Factory 

There  is  one  hig,  broad-minded  man- 
ufacturer of  construction  equipment 
whose  factory  is  practically  tied  up 
with  Government  work.  Yet  tiie  com- 
pany and  all  of  its  representatives  are 
doing  the  best  they  can  to  meet  the 
needs  of  their  regular  customers  among 
the  contractors. 

When  a  contractor  calls  for  equip- 
ment, this  firm  may  be  able  to  make 
delivery  at  once,  if  Government  orders 
permit,  but  more  likely  ten  weeks  is 
the  best  they  can  do. 

Usually  the  contractor  asks,  "Can 
you  help  me  locate  some  good  second- 
hand equipment?" 

And  they  do  it.  They  keep  tabs  on 
the  location  of  used  equipment  for  this 
very  purpose.  If  the  contractor  so  de- 
sires, they  buy  the  used  equipment  for 
him  and  deliver  it  to  his  job.  They 
bill  him  at  the  cost  of  the  equipment 
to  them  and  even  omit  a  charge  for 
truckage. 

"We  do  not  consider  ourselves  phil- 
anthropists in  giving  this  service  to 
our  customers,"  said  a  representative 
of  the  company.  "When  we  cannot 
make  delivery  we  hold  the  good  will 
of  our  customers.  Don't  forget  that 
this  war  is  going  to  end  some  day,  and 
we  expect  to  be  in  business  then,  too." 


Imhoff  Tank  Users  Asked  for 

Statistics 

The  aid  of  engineers  using  or  de- 
signing Imhoff  tanks  is  asked  by  the 
Pacific  Flush  Tank  Co.,  Chicago,  which 
is  required  by  the  Federal  Trade  Com- 
mission under  the  "trading  with  the 
enemy"  act  to  report  a  detailed  list 
of  every  sedimentation  tank,  built  or 
contemplated,  which  is  of  the  two-story 
or  Imhoff  type.  It  is  necessary  to  state 
the  total  population  tributary  to  the 
territory  served  by  the  Imhoff  tank. 


Many  Trucks  at  Brooklyn  Show 

Forty-two  makes  of  motor  trucks, 
delivery  cars  and  trailers  were  ex- 
hibited at  the  Brooklyn  auto  show  last 
week.  This  exhibit  is  said  to  be  the 
only  commercial  car  exhibit  to  be  held 
this  year.  A  number  of  heavy  haul- 
ing units  were  shown.  Among  the  ex- 
hibits were  the  Autocar,  Bethlehem, 
Dearborn,  Little  Giant,  Old  Reliable, 
Packard,  Selden,  Service,  Signal,  Ster- 
ling, Studebaker  and  Overland. 


Three  Machinery  Associations 
to  Hold  Convention  Together 

A  triple  convention  of  the  National 
Supply  and  Machinery  Dealers'  Assn., 
the  Southern  Supply  and  Machinery 
Dealers'  Assn.  and  the  American  Sup- 
ply and  Machinery  Manufacturers' 
Assn.,  will  be  held  at  Cleveland,  Ohio, 
May  15-17.  Among  the  important  sub- 
jects to  come  up  for  action  will  be  gov- 
ernment control  of  fuel,  transportation 
and   shipping,  of  materials,  and   price 


fixing.      The    cooperation    of    labor    in 
war  activities  will  also  be  discussed  at 

length. 


Business  Notes 


Walter  L.  Hart,  First  National 
Bank  Building,  Milwaukee,  has  per- 
fected a  system  of  coal  handling  and 
storage  in  circular  conci'ete  tanks. 
Recently  he  has  completed  arrange- 
ments with  Pawling  &  Harnischfeger 
to  furnish  the  overhead  double-track 
trolleys,  with  the  Blaw-Knox  Co.  to 
supply  the  grab  buckets,  and  with  R.  L. 
Reisenger,  contractor,  to  handle  the 
construction. 

William  Waring,  who  represented 
the  Gallon  Dynamic  Motor  Truck  Co., 
in  the  Philadelphia  territory,  has 
joined  the  Lakewood  organization  and 
will  continue  to  serve  the  trade  in  con- 
nection with  factory  and  warehouse 
handling  problems. 

The  following  appointments  have 
been  announced,  to  take  effect  Mar. 
1,  in  the  Worthington  Pump  and  Ma- 
chinery Corporation:  James  E.  Sague, 
vice  president,  in  charge  of  engineer- 
ing and  manufacturing;  Leon  P.  Feust- 
man,  vice  president,  in  charge  of  gen- 
eral commercial  affaii's,  including  con- 
tracts, prices,  purchases  and  traffic; 
FranTi  H.  Jones,  vice  president,  in 
charge  of  sales;  William  Goodman,  as- 
sistant to  vice  president;  William 
Schwanhausser,  chief  engineer;  Edward 
T.  Fishwick,  general  sales  manager; 
Charles  E.  Wilson,  assistant  general 
sales  manager.  The  offices  of  the  above 
will  be  at  115  Broadway,  New  York. 
Neil  C.  Lamont  has  been  appointed 
works  manager,  Laidlaw  works,  with 
an  office  at  the  works,  Elmwood  Place, 
Cincinnati,  Ohio. 

At  the  public  sale  held  by  Receiver 
Guy  W.  Mallon,  at  Ironton,  Ohio,  Feb. 
21,  the  plant,  land  and  other  property 
of  the  Superior  Portland  Cement  Co. 
were  purchased  by  Morris  L.  Stephen- 
son for  $360,000.  It  is  understood  that 
the  purchaser,  with  others  interested, 
will  at  once  place  the  plant  in  condition 
for  operations. 

The  Asbestos  Protected  Metal  Co., 
Pittsburgh,  announces  the  removal  of 
its  Boston  office  to  the  State  Mutual 
Building.  It  will  be  in  charge  of  Wil- 
liam H.  Cummings. 

Samuel  Scovil,  president  of  the  Cleve- 
land Electric  Illuminating  Co.,  has  re- 
signed to  become  chief  of  the  produc- 
tion division  of  the  U.  S.  Ordnance  De- 
partment, in  the  Cleveland  district. 

The  Walter  A.  Zelnicker  Supply  Co. 
of  St.  Louis  announces  that  G.  W. 
Bichlmeier  has  joined  the  machinery 
department  of  its  organization.  Mr. 
Bichlnieir  has  been  connected  with  the 
supply    departments    of    the    Missouri 


Pacific  and  Kansas  City  Southern  Ry. 
Cos.,  an^  was  recently  secretary-treas- 
urer of  the  W.  L.  Sullivan  Machinery 
Company. 

The  Pittsburgh  Wood  Preserving  Co., 
Ohio  Wood  Preserving  Co.,  Michigan 
Wood  Preserving  Co.  and  Acme  Tie  Co. 
have  moved  their  general  offices  to  the 
Century  Building,  Pittsburgh. 

The  R.  B.  Tyler  Co.,  dealers  in  metal 
lath,  reinforcing  steel  and  general 
building  supplies,  Louisville,  Ky.,  has 
taken  over  the  Tyler  Building  Sup- 
ply Co. 

The  Permutit  Co.,  manufacturers  of 
water  softening  and  water  rectification 
apparatus,  located  for  several  years 
past  at  30  E.  42nd  St.,  New  York 
City,  announces  its  removal  to  440 
Fourth  Ave.,  New  York,  where  after 
Mar.  15  the  entire  top  floor  will  be  oc- 
cupied by  its  offices. 


Trade  Publications 


A  descriptive  pamphlet  dealing  with 
the  construction  of  the  New  York  Con- 
necting Railroad  has  been  issued  by 
the  Lehigh  Portland  Cement  Co.  It 
gives  a  concise  description  of  the  work 
and  is  illustrated  by  a  supplement  in 
three  colors  showing  various  stages  of 
the  concrete  construction. 

Three  "broadside"  folders  have  just 
been  issued  by  the  Watson  Wagon  Co., 
of  Canastota,  N.  Y.,  to  describe  Watson 
Trailers.  "Don't  Make  Your  Truck 
Carry  an  Overload";  "Cut  Your  Haul- 
ing Costs  the  New  Way";  and  "You 
Can  Haul  Both  Loads  in  One  Trip"; 
are  the  titles  of  this  series  of  bulletins. 

Contractors  and  industrial  plant 
managers  will  find  interesting  sugges- 
tions in  the  new  bulletin  of  the  Ball 
Engine  Co.  on  Erie  steam  shovels.  It 
is  entitled  "What  the  Erie  Is  Doing." 

"A  New  Steel  Sash  Opener"  is  clear- 
ly described  in  a  folder  of  that  title 
just  issued  by  the  Detroit  Steel  Prod- 
ucts Co.  The  folder  shows  how  a  full 
90-deg.  opening  is  attained  by  the  new 
Fenestra  Straight  Line  Sash  Opener. 

The  Vulcan  Engineering  Sales  Co., 
1765  Elston  Ave.,  Chicago,  111.,  has 
issued  a  new  catalog  entitled  "Rivet- 
ers," illustrating  and  describing  Hanna 
type  riveters.  This  shows  special 
machines  used  in  fabricating  struc- 
tural shapes  and  forms  for  the  ship- 
building program  and  also  includes 
tables  showing  capacities,  dimensions, 
weights,  etc. 

The  Blystone  batch  mixer  for  con- 
crete, mortar  and  plaster  is  described 
and  illustrated  in  a  new  catalog  issued 
by  the  Blystone  Manufacturing  Co., 
Cambridge  Springs,  Penn. 
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Concrete  Ship  Passes 
First  Trial 

THE  first  real  sea-going  concrete  ship  has  been 
launched  successfully.  Today  it  floats  on  even  keel 
and  with  uncracked  hull  in  the  element  for  which  it 
v/as  designed.  Thus  has  been  passed  the  first,  and 
possibly  the  greatest,  test  to  which  it  will  be  subjected, 
though  its  unqualified  success  is  not  even  yet  assured. 
Not  until  it  has  "found  itself"  in  the  crack  and  wrench 
of  the  high  seas  in  storm  will  the  concrete  construc- 
tion cease  to  be  experimental  and  take  its  place  in 
ship  designs  even  in  the  present  days  of  crying  need. 
Meanwhile  the  Government  is  going  ahead  with  all 
proper  speed  on  its  own  concrete  ship  program.  More 
haste,  which  is  being  urged  just  now  in  some  quar- 
ters before  adequate  knowledge  of  detail  is  at  hand, 
will  surely  mean  less  speed  in  the  critical  days  of  next 
fall  and  winter,  when  ships  will  count  most. 

Democracy  in 
Society  Management 

IN  THE  amendment  of  the  constitution  of  the 
American  Society  of  Civil  Engineers,  that  which  is 
most  needed  is  one  which  would  restrict  to  each  dis- 
trict the  privilege  of  voting  for  the  directors  from  that 
district.  This  is  a  democratic  proposal  that  would  re- 
ceive almost  unanimous  approval.  The  absurdity  of 
members  all  over  the  country  having  a  voice  in  deter- 
mining who  shall  represent,  let  us  say,  the  thirteenth 
district,  embracing  Nevada  and  northern  California, 
is  apparent  to  all.  With  that  amendment,  of  course, 
woUId  have  to  go  an  equally  democratic  method  of  select- 
ing the  regular  nominees  for  directors.  These  are 
minimum  requirements.  Once  they  are  operative — 
or  possibly  long  before  that  if  we  have  an  intelligent 
and  aggressive  critical  wing — there  will  be  further 
amendments  tending  to  put  greater  life  and  more  power 
into  the  local,  and  ultimately  the  district,  organizations. 
The  signs  of  the  times  point  in  that  direction. 

"His  Majesty's 
Opposition'* 

THE  proposed  revision  of  the  constitution  of  the 
American  Sodiety  of  Civil  Engineers  has  been 
defeated.  Out  of  a  membership  as  of  Jan.  1  of  8590, 
only  24  per  cent,  or  2101,  voted.  Of  the  votes  cast  1556 
were  opposed  to  the  revision  and  546  favored  it.  The 
rejection  may  be  due  in  part  to  resentment  that  a  per- 
sonal issue  was  injected  into  the  discussion.  If  the 
total  vote  of  each  district  were  known  one  might  form 
some  judgment  on  that  score.  Certain  it  is,  though, 
that  a  number  of  the  revised  sections  did  not  have  any 


great  degree  of  backing,  notably  the  one  which  would 
have  made  con.struction  experience  necessary  for  all 
membership.  Now  that  the  revision  i.s  dead,  it  in  nec- 
essary to  take  in  hand  at  once  piecemeal  revision.  Un- 
fortunately for  the  society  there  is  no  clearly  recog- 
nized leadership  except  that  of  the  management — which 
results  in  peace,  but  also  stagnation.  Intelligent  agita- 
tion would  stimulate  new  society  activity  and  force  to 
the  front  those  issues  which  require  new  constitutional 
authority  or  forms.  In  the  British  Parliament  the 
value  of  the  minority  party's  critical  function  is  so 
clearly  recognized  that  the  opposition  is  dignified  with 
the  title  of  "His  Majesty's  Opposition."  \Vho  shall 
lead — not  an  opposition — but  a  critical  wing  of  the 
American  Society  of  Civil  Engineers?  Whose  sense 
of  duty  to  the  organization  will  encourage  them  to  ac- 
cept the  odium  that  comes  with  the  holding  and  press- 
ing of  views  opposed  to  those  of  a  traditionally  consen'a- 
tive  management?  They  can  do  a  great  work  for  the 
society.     They  will  not  lack  for  followers. 

New  York  Points  the 

Way  in  Garbage  Utilization 

THE  utilization  of  a  billion  pounds  of  waste  food- 
stuffs in  a  year  is  made  possible  by  the  New  York 
City  garbage-reduction  plant  described  on  p.  555  of 
this  issue.  Both  grease  and  fertilizer  are  recovered. 
Each  is  needed  now  as  never  before.  Most  Ameri- 
can cities  pay  to  get  rid  of  their  garbage.  New  York 
City  will  receive  a  million  dollars  in  five  years  from 
hers,  delivered  on  scows  at  the  waterfront.  The  con- 
tractor expects  to  make  a  good  profit  from  the  refuse 
after  paying  the  cost  of  water  transportation,  reduc- 
tion expenses  and  capital  charges  on  a  large  and  com- 
plicated mechanical  plant.  At  the  same  time  he  will 
be  adding  to  the  fat  and  fertilizer  supply  and,  by  means 
of  the  latter,  to  the  food  supply  of  the  country.  Ever>- 
city  which  is  paying  out  instead  of  taking  in  money 
for  garbage  disposal  should  lose  no  time  in  having  a 
careful  engineering  investigation  made  to  determine 
whether  and  how  soon  it  also  can  turn  garbage  outgo 
to  income.  If  local  conditions  do  not  favor  reduction, 
or  if  so  much  capital  as  reduction  demands  cannot  be 
had  until  after  the  war,  then  attention  should  be  turned 
to  utilization  by  feeding  to  hogs — as  is  being  prac- 
ticed in  an  increasing  number  of  cities.  This  is  no 
time  to  waste  garbage,  much  less  to  drain  down  the 
fuel  supply  of  the  countr>'  to  bum  it.  Ever>'  few  weeks 
brings  news  of  the  closing  down  of  a  city  garbage  in- 
cinerator and  the  diversion  of  the  garbage  to  hogs. 
Feeding  or  reduction  should  be  the  rule,  at  least  while 
the  war  lasts. 
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Bandar-Log  or  Bee? 

FROM  the  time  a  monkey  opens  his  eyes  in  the 
morning  until  drowsiness  overpowers  him  at 
night,  he  is  pretty  much  a  law  unto  himself.  He 
does  anything  he  wants  to,  when  he  wants  to,  and  as 
long  as  he  wants  to.  A  whimsical  individualism  sums 
up  his  philosophy  of  life.  The  day's  end  finds  him  just 
where  he  was  in  the  morning.  The  tribe — bandar-log, 
Kipling  calls  them — respond  to  any  leader  of  the 
moment  and  as  quickly  quit  him  to  follow  another  or 
to  fetch  up  individually  with  a  brand-new,  suddenly- 
caught  and  all-absorbing  idea. 

Like  any  other  philosophy,  it  is  a  charming  one  if  you 
like  the  net  results  of  it.  The  monkey  does.  On  the 
contrary,  the  bee  doesn't.  The  bee  insists  on  organ- 
ization by  functions.  His  philosophy  is  self-sacri- 
ficing, vigorous  and  stern — a  Spartan  philosophy 
applied  to  production.  "Beeficiency"  is  the  Taylor 
System  raised  to  the  nth  power;  and  the  bee  doesn't 
get  the  honey. 

If  the  bee  had  sense,  he'd  maintain  his  present 
organization  a  few  hours  a  day — which  would  easily 
supply  his  wants — and  be  a  bit  bander-logish  the 
balance  of  the  time.  But  he  cannot.  The  reason  is 
because  he  doesn't  think.  He's  a  machine  that  is  a 
part  of  a  bigger  machine.  On  the  other  hand,  if  he  did 
think,  he'd  immediately  tend  to  become  individual- 
istic, and  the  moment  that  happened  the  organization 
would  begin  to  wabble.  There  would  be  argument 
about  how  the  comb  should  be  built,  who  should 
build  it,  who  should  boss  it,  how  much  honey  should 
go  to  each;  societies  for  the  prevention  of  this  and  that 
would  be  formed.  Social  workers  must  eat;  so  must 
bosses;  so  must  societies  for  the  prevention  of  things. 

Nature  did  not  see  fit  to  devise  a  species  having  the 
merits  of  bandar-log  and  bee, — a  sort  of  bandar-bee. 


A  bandar-bee  would  help  us  a  lot  just  now.  It 
would  be  the  real  super-thing.  It  would  be  highly  co- 
operative for  a  few  working  hours  and  highly  individ- 
ualistic the  rest  of  the  day.  It  would  accept  the 
notion  that  working  together  bee-fashion  is  the 
answer  to  the  question  of  maximum  production  in 
minimum  time;  but  being  a  super-thing,  it  would 
reject  the  notion  that  the  honey  gathered  should  all 
get  into  the  hands  of  a  few  crafty  speculators  to  be 
sold  back  at  the  speculators'  price.  It  would  control 
distribution  with  the  same  bee-like  cooperative 
efficiency  that  it  used  in  production. 

It  would  accept  the  axiom  that  self-expression  is 
necessary  to  a  thinking  super-thing — that  monkey 
play  in  a  monkey  way  is  after  all  the  best  fun  in  life. 
It  would  approve  the  bandar-log  system,  in  which  the 
individual  in  his  idle  hours  may  sit  on  a  limb  and 
philosophize,  or  try  a  new  way  of  weaving  twigs,  or 
join  the  bunch  in  a  frolic,  or  play  with  the  kids. 

Obviously  the  bandar-bee  would  be  a  clear  and 
direct  thinker.  He  would  be  an  intense  individualist — 
so  intense  an  individualist  that  in  order  to  have  the 
maximum  number  of  hours  a  day  for  individualism, 
he  would  sink  his  individualism  when  he  came  to  his 
production  and  distribution  hours,  and  be  an  intense 
cooperator.  He  would  treat  as  wasters  those  super- 
bees  who  would  work  themselves  and  others  without 
any  thought  of  the  monkey  play  merely  to  amass  a 
personal  pile  of  honey.  There  would  be  piles  of 
honey,  adequate  personal  piles,  but  not  huge  ones. 

Individualism  and  self-interest  are  about  the  same 
thing.  The  date  when  the  bandar-bee  will  appear  on 
the  earth  depends  upon  the  amount  of  hammering 
which  mankind  must  undergo  to  pound  into  it  a 
realization  of  the  fact  that  in  the  long  run  self-interest 
can  be  most  permanently  promoted  by  intense  and 
unselfish  cooperation  in  production  and  distribution. 


Concrete  Office  Building 

An  Example  for  the  Future 

IF  THE  new  army  and  navy  building  described  in 
the  news  pages  of  this  journal  last  week  is  turned 
over  to  the  Government  for  occupancy  on  Aug.  15  as 
planned,  it  will  be  a  triumph  for  reinforced  concrete. 
At  Washington  today  the  primary  requirement  for  any 
building  is  speed.  In  the  case  of  offices  in  the  sections 
much  visited  a  second  requirement  is  appearance,  and 
there  must  also  be  economy  in  cost.  In  all  three  of 
these  requisites  the  new  concrete  buildings  as  designed 
equal  or  surpass  their  few  competitors,  which  is  most 
surprising  when  one  considers  hov/  short  a  time  ago 
concrete  buildings  were  considered  slow  to  erect, 
besides  being  costly  and  uninviting  in  appearance.  When 


such  a  building  can  successfully  compete  with  tem- 
porary construction  for  war-time  needs,  its  fire-resistive 
qualities  make  it  a  far  superior  type.  The  designers 
and  builders  have  an  unparalleled  opportunity  to  produce 
an  example  of  the  greatest  value  for  future  factory 
owners. 

The  First  Replacement 
Regiment  of  Engineers 

THE  engineer  troops  of  the  United  States  have  a 
high  reputation  for  efficiency  to  maintain,  and  the 
construction  men  of  the  country  cannot  afford  to  let 
themselves  be  represented  in  the  European  war  by  any- 
thing short  of  the  best  personnel  that  can  be  secured. 
It  is  true  that  contractors,  civil  engineers  and  trained 
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technical  men  have  volunteered  in  such  numbers  that 
existing  and  prospective  engineer  organizations  have 
an  ample  supply  of  commissioned  officers;  but  the  same 
thing  cannot  be  said  of  the  enlisted  men  and  non-com- 
missioned officers.  This  is  not  for  lack  of  patriotism, 
but  because  most  of  the  desirable  riggers,  machinists, 
blacksmiths,  foremen,  hoist  operators,  carpenters  and 
other  skilled  v^^orkmen  are  either  already  employed  on 
Government  work  of  immediate  importance,  or  are  reg- 
istered in  the  draft.  Because  of  the  great  volume  of 
necessary  Government  work  to  be  done  this  year,  it 
is  all  the  more  important  that  the  workmen  not  needed 
on  it,  especially  those  who  are  drafted,  should  make  sure 
that  they,  individually,  are  employed  in  engineer  or- 
ganizations at  work  in  which  they  are  skilled.  Unless 
each  man  himself  sees  to  this  point,  a  large  number 
of  men  who  are  needed  as  engineers  will  be  lost  in 
other  branches  of  the  service.  This  has  proved  to  be 
the  case  with  the  first  draft  army,  in  spite  of  all  the 
precautions  of  the  War  Department.  The  readers  of 
this  journal  should  see  to  it,  therefore,  that  they,  their 
employees  or  friends  who  are  drafted  or  who  can  be 
spared  from  ordinary  work,  volunteer  in  the  engineers. 
The  surest  way  of  doing  this,  and  the  one  which 
assures  earliest  service  abroad,  is  to  join  the  replace- 
ment regiment  at  Washington  Barracks,  which  can  be 
readily  done,  as  is  brought  out  in  the  news  pages  of 
this  issue. 


Hudson  River  Highway  Crossing  Is 
a  National  Problem 

ACTION  taken  by  the  states  of  New  Jersey  and 
New  York  looking  toward  the  construction  of  a 
highway  tunnel  under  the  Hudson  River  between  New 
York  and  Jersey  City  is  a  matter  that  concerns  the 
entire  country.  The  National  Government,  therefore, 
should  join  in  the  planning  and  execution  of  the  work. 

A  road  connection  across  the  river  is  of  country- 
wide significance  as  part  of  the  terminal  machinery 
of  the  port  of  New  York.  It  is  hardly  less  important 
as  a  highway  link  between  groups  of  great  military 
establishments  in  districts  of  concentrated  highway 
freight  traffic  now  separated  by  a  wide  and  unbridged 
harbor. 

Along  a  150-mile  front  the  Hudson  is  a  barrier  to 
road  traffic.  Until  recently  the  local  as  well  as  the 
national  authorities  were  indifferent  to  the  problem 
contained  in  this  situation.  But  the  local  communi- 
ties have  been  roused  from  their  apathy  by  the  ex- 
periences of  our  first  war  winter.  They  have  reacheJ 
the  conviction  that  the  river  barrier  must  oe  removec". 
The  official  action  of  New  Jersey  and  New  York  rep- 
resents a  real  public  awakening. 

The  national  authorities  have  equal  cause  for  rec- 
ognizing the  urgency  of  the  problem.  That  continuity 
of  highway  routes  is  vital  to  effective  transport  serv- 
ice forced  itself  upon  the  Government's  attention  rather 
pointedly  last  September,  when  quick  work  became  nec- 
essary to  link  up  a  few  hard-road  through  routes  in 
the  Eastern  States  in  order  to  move  the  army  motor- 
truck trains.  That  lesson  has  very  direct  application 
to  the  case  of  the  road  gap  at  the  Hudson.  In  fact, 
last  winter's  experiences  gave  clear  proof  that  New 
York's  insularity  is  not  merely  a  source  of  weakness 


to  the  metropolitan  community  but  a  danger  to  the 
whole  country. 

To  what  extent  .shiping  delays  caused  by  the  ter- 
minal confe33tion  of  last  fall  and  by  the  later  bunker- 
ing difficulties  were  made  worse  by  the  lack  of  ade- 
quate means  of  road  transport  across  the  river  has 
not  been  studied  in  detail,  but  the  nature  of  the  efTect 
is  patent.  No  great  stretch  of  imagination  is  needed 
to  see  a  connection  between  the  terminal  troubles  at 
the  port  of  New  York  and  the  ever-to-be  remembered 
workless  and  heatless  days  for  which  Fuel  Admini.s- 
trator  Garfield  assumed  responsibility. 

The  New  York  terminal  question  is  intricate  and  of 
great  magnitude.  It  is  primarily  a  railway  matter, 
but  road  traffic  is  intimately  related  to  it.  Some  factors 
of  the  problem  stand  out  in  verj'  obvious  manner. 
The  pier  and  shipping  space  taken  up  by  the  many 
thousands  of  vehicles  ferried  across  the  river  ever>' 
day,  the  hampering  of  freight  movement  by  team  de- 
lays and  lighterage  congestion,  and  the  needless  bur- 
den on  the  lighterage  system  arising  from  the  sfiort- 
comings  of  team  delivery,  are  among  the  elements 
whose  joint  effect  is  to  diminish  terminal  capacity  and 
expedition.  Road  facilities  have  a  bearing  on  each 
one  of  these  elements  of  difficulty.  That  a  highway 
route  across  the  Hudson,  by  way  of  either  a  bridge 
or  a  tunnel,  will  affect  this  terminal  situation  nro- 
foundly  is  beyond  all  doubt. 

New  Jersey  has  already  appointed  a  commission  to 
proceed  toward  the  construction  of  a  tunnel  as  soon 
as  New  York  is  ready  to  cooperate,  and  the  latter  state 
is  at  this  moment  considering  a  report  in  which  im- 
mediate construction  of  the  tunnel  is  urged.  The  time 
is  at  hand  when  the  National  Government  must  act  to 
share  in  the  planning  and  execution  of  the  work,  to 
review  and  restudy  the  plans  with  regard  to  the  inter- 
ests of  the  whole  country,  and  to  push  the  undertaking 
toward  early  completion  with  all  needful  resource  and 
determination. 

But  the  planning  of  such  a  crossing  must  be  gov- 
erned by  the  interests  of  the  entire  nation.  Projects 
worked  out  hitherto  have  been  based  on  local  needs 
alone.  The  Government's  immediate  participation  in 
the  enterprise  is  necessary  if  the  maximum  efficiency 
of  New  York  harbor,  considered  as  the  chief  port  of 
the  country,  is  to  be  secured. 


Are  Highway  Engineers  Neglectful  of  the 
Importance  of  Drainage? 

MORE  than  the  elements  of  truth  lie  in  the  follow- 
ing words,  which  are  buried  in  A.  A.  Young's 
article  on  p.  543:  "A  man  who  cannot  properly  re- 
pair a  dirt  road  does  not  know  enough  to  build  one; 
a  man  who  does  not  know  enough  to  build  a  dirt  road 
does  not  know  how  to  repair  a  gravel  or  macadam  road ; 
and  a  man  who  does  not  know  how  to  repair  a  gravel 
or  macadam  road  does  not  know  how  to  build  one." 

The  generous  and  genuine  attention  given  to  the 
necessity  for  a  surfacing  which  will  withstand  the 
destructive  effect  of  motor  driven  traffic  has,  to  some 
extent,  lightened  the  accent  which  engineers  place  on 
drainage.  They  have  been  face  to  face  with  a  new 
problem  of  growing  size  and  unusual  importance,  and 
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perhaps  have  felt  that  such  primary  facts  as  drainage, 
being  so  well  known,  were  taking  care  of  themselves. 
Probably  this  has  not  been  true  in  some  locations 
for  several  years,  but  in  spite  of  the  intensity  of  Mr. 
Young's  attack,  it  must  not  be  overlooked  that  the 
state  highway  engineer  of  Missouri  said,  at  the  recent 
convention  of  the  American  Road  Builders'  Association, 
that  he  "would  like  to  see  the  word  DRAINAGE  printed 
in  every  known  language  and  pasted  in  the  hat  of 
every  man  connected  with  road  work,"  and  that  the 
first  deputy  commissioner  of  highways  of  New  York 
State  said,  in  a  lecture  given  at  the  Michigan  Uni- 
versity Road  School,  "More  complete  drainage  should 
be  procured.  This  is  not  exactly  a  novel  proposition, 
but  will  stand  reiteration  unto  the  thousandth  time." 


Railway  Track  Progress  in  Sight 

THE  remarkable  investigation  of  stresses  in  railway 
track  reported  in  last  week's  issue  not  only  lays 
a  secure  foundation  of  test  knowledge  for  the  future 
development  of  railway  roadbed  but  it  furnishes  results 
that  have  immediate  practical  value.  Most  important 
of  its  effects  is  that  it  brings  the  rail  problem — still  the 
most  urgent  of  all  track  questions,  as  it  was  five  years 
ago — nearer  to  its  solution. 

Rail  troubles  were  painfully  prominent  at  the  time 
the  committee  was  appointed.  Some  engineers  laid  them 
to  excessively  severe  service  in  the  track ;  others  blamed 
defects  in  the  steel  for  most  or  all  of  the  failures  oc- 
curring. Since  that  time  the  track-stress  committee 
has  measured  rail  stresses,  and  another  committee  has 
carried  on  statistical  and  laboratory  studies  of  failures, 
with  relations  to  rail-steel  quality — the  rolling-mill  phase 
of  the  question.  The  track-stress  investigation  is  the 
first  to  show  definite  results. 

The  measurements  establish  the  fact  that  the  load 
stresses  in  rails  are  quite  low.  Even  under  heavy  freight 
engines  they  do  not  much  exceed  20,000  lb.  per  sq.in.  in 
the  flanges  of  the  rail  base.  This  holds  with  remarkable 
generality  for  good  track,  well  maintained  and  free  from 
local  defects.  The  tests  were  made  under  such  a  wide 
variety  of  conditions  that  they  may  faixly  be  said  to 
cover  all  normal  railway  track.  The  results  are  re- 
assuring. They  furnish  no  support  for  claims  of  exces- 
sive rail  stresses  in  good  track. 

But  defective  track  conditions,  we  also  learn,  increase 
the  stresses  considerably.  In  view  of  this  fact  we  may 
for  the  present  consider  the  rail  problem  referred  back 
to  the  maintenance  engineer  and  the  rail  manufacturer. 

However,  the  effect  of  permanent  stresses — internal 
strains  in  the  rail — must  not  be  left  out  of  account. 
Such  stresses  exist  in  every  rail.  They  have  been 
measured  in  a  number  of  cases  during  the  last  five 
or  six  years,  in  the  investigations  made  by  J.  E.  Howard 
for  the  Interstate  Commerce  Commission.  The  strains 
were  frequently  high,  but  as  they  do  not  seem  to 
follow  any  recognized  law  in  their  distribution  and 
amounts  it  is  not  possible  to  draw  any  broad  conclu- 
sions as  yet.  Many  additional  measurements  will  have 
to  be  made.  For  the  present  it  is  well  to  bear  in  mind 
that  Howard  found  some  strains  approaching  the  figure 
of  20,000  lb.  per  square  inch. 

Until  more  is  known  of  how  the  two  kinds  of  stress 
combine,  what  effect  is  produced  by  alternating  stresses 


in  the  rail  and  whether  recovery  from  internal  strain 
takes  place,  specific  use  can  not  be  made  of  the  strain 
measurements.  Buh  the  certainty  of  a  considerable 
stress  increment  through  internal  strain  emphasizes 
the  importance  of  avoiding  defective  track  conditions. 
If  lack  of  tamping  increases  the  service  stress  by  6000 
lb.  per  sq.in,,  a  high  standard  of  maintenance  appears 
absolutely  essential  to  railway  safety. 

The  really  large  result  of  the  committee's  research, 
however,  lies  in  the  discovery  that  railway  track  can  be 
subjected  to  scientific  analysis.  The  elastic  action  of 
the  structure  is  of  such  nature  that  precise  calcula- 
tions of  rail  stresses  as  well  as  other  physical  quantities 
can  be  based  on  it.  The  substitution  of  measurement 
and  definite  theory  for  merely  qualitative  observation 
and  general  reasoning  clears  the  way  for  progressive 
improvement  of  railway  track  in  strength  and  efficiency. 

That  the  test  results  are  in  complete  harmony  with 
the  empirical  conclusions  of  the  past  is  therefore  the 
more  gratifying.  New  meaning  is  given  to  some  ex- 
isting views,  however.  For  example,  the  principle  that 
rigidity  is  the  prime  quality  of  railway  track  is  em- 
phasized in  a  way  that  makes  it  almost  a  new  article 
of  track  faith.  We  know  now  that  rail  is  safer  on  a 
stiffer  roadbed. 

Anticipation  is  likely  to  be  even  more  live,  now  that 
the  first  track-stress  results  have  been  reported,  than 
it  was  before  the  report.  We  have  learned  that  results 
of  practical  value  can  be  obtained.  There  is  promise, 
then,  that  the  lateral  actions  in  rail  will  be  measured 
and  explained,  that  we  will  learn  about  the  service  of 
the  spikes,  the  effect  of  curves,  engine  nosing  and  the 
like.  Further,  the  rail-joint  problem  is  ever  before  us. 
Knowing  that  bending  stresses  are  developed  continu- 
ously along  the  rail,  we  want  to  see  what  demands 
they  place  on  the  joint  bars  and  bolts.  Equal  curiosity 
is  excited  with  respect  to  the  stress  increase  due  to 
speed — a  phenomenon  which  the  committee  has  left  un- 
explained, even  to  the  extent  of  omitting  all  results  of 
ti'ack-depression  measurements  under  moving  locomo- 
tives. The  influence  of  counterweight  unbalance — a 
matter  of  constant  interest  to  railway  bridge  engi- 
neers— also  awaits  study. 

Questions  of  many  kinds  remain  to  keep  up  active 
interest  in  the  committee's  work.  What  has  been  done 
so  far  warrants  the  hope  that  the  entire  investigation 
will  be  of  service  in  the  development  of  the  future 
ideal  rail\vay  track.  In  the  meantime,  however,  data 
enough  are  placed  in  our  hands  to  engage  the  fullest 
attention  of  every  track  man,  with  a  view  to  their  im- 
mediate utilization.  It  is  not  too  much  to  expect  that 
even  within  the  current  year  our  I'ailway  track  will  be 
made  distinctly  better — safer  and  more  efficient — as  a 
result  of  the  investigation  reported. 


Public  Health  Service  Appeals  for  Men 

THE  official  appeal  for  engineers  to  aid  the  United 
States  Public  Health  Service  in  its  fight  against 
malaria-bearing  mosquitos  in  the  vicinity  of  military 
camps  printed  on  p.  581  of  this  issue  will  doubtless  be 
met  with  a  prompt  and  hearty  response.  Engineers 
experienced  in  land  drainage  would  perhaps  be  most 
useful  ,  but  the  essential  qualifications  are  ability  to  run 
grades  and  direct  ditching  and  filling  operations. 
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Improper  Drainage  the  Cause  of  Most  Highway  Failures 

No  Hard  Surface  Should  Be  Constructed  Until  Entire  Road  Has  Been  Under  Constant 
Maintenance  Long  Enough  To  Indicate  Weak  Spots 

By  a.  a.  Young 

Jewett   City,   Connecticut 


BECAUSE  of  the  grumbling  about  taxes  and  the  enor- 
mous sums  appropriated  for  highway  work  this 
question  suggests  itself:  "Is  the  public  getting  a  fair 
return  for  the  money  spent  and  being  spent  on  state 
highways?"  After  more  than  10  years  use  and  careful 
study  of  highways,  the  writer  is  convinced  that  25% 
or  mora  of  the  money  spent  on  so-called  state  roads  is 
wasted,  and  that  it  is  high  time  the  thoughtless  meth- 
ods of  road  construction  were  abandoned  and  a  sane  and 
reasoning  policy  adopted. 

In  this  article  the  writer  hopes  to  bring  to  the  atten- 
tion of  engineers  having  charge  of  "state-road"  work 
some  of  the  places  where  money  is  wasted,  and  at 
the  same  time  invite  attention  to  methods  which  always 
lead  to  more  durable  foundations.  It  will  be  neces- 
sary, to  make  the  article  clear,  to  cite  some  specific  ex- 
amples of  wrong  and  poor  methods,  and  it  is  earnestly 
hoped  that  readers  will  realize  that  no  attack  is  in- 
tended against  an  individual,  but  that  the  criticisms 
are  of  the  methods.  With  very  minor  exceptions,  the 
same  methods  are  used  in  all  the  New  England  States 
with  which  the  writer  is  familiar,  but  the  article  should 
apply  to  New  York  and  Pennsylvania,  because  those 
states  have  very  much  the  same  geologic  formation  as 
New  England. 

In  the  opinion  of  the  writer,  metalling,  and  the  care 
of  it,  is  entirely  distinct  and  separate  from  the  founda- 
tion, and  it  is  principally  the  foundation  and  its  forma- 
tion with  which  this  article  deals. 

For  brevity  "highway"  will  be  used  when  mention- 
ing that  part  of  a  stats  road  system  already  improved, 
and  "road"  for  all  unimproved  ways. 

Experience  has  shown  that  very  few  miles  of  high- 
way in  New  England  stand  up  to  carry  their  loads 
twelve  months  of  the  year.  During  one  to  three  months, 
according  to  the  weather,  the  highways  are  badly  rutted 
and  in  places  unfit  for  use.  Such  conditions  existed 
when  only  pleasure  cars  were  used,  and  little  was  said 
about  the  condition,  because  the  travel  was  mostly  for 
pleasure  and  the  people  were  used  to  having  roads  "rut- 
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up"  in  the  spring  and  mild  winters.  Now  the  motor 
truck  has  arrived,  and  the  poor  conditions  of  the  high- 
ways are  complained  of  because  they  interfere  with 
earning  power. 

In  the  early  days  of  highway  building  by  the  states 
the  work  was  done  to  get  an  even  riding  surface  for 
the  pleasure  automobile,  and  no  thought  was  taken  of 
foundations  because,  as  already  remarked,  the  people 
expected  to  be  deprived  of  the  use  of  the  highways  in 
the  spring  as  they  always  had  been  deprived  of  the 
use  of  the  roads. 

As  the  automobile  developed  and  the  weight  of  the 
cars  increased  from  1000  to  4000  and  5000  pounds,  at 
the  same  time  the  people  began  to  use  their  cars  more 
months  of  the  year — plowing  through  the  soft  places  in 
spring  as  best  they  might — with  the  result  that  the  road 
men  found  their  highways  were  being  wrecked.  At- 
tacking their  problems  along  the  sam.e  lines  which  had 
brought  state  highway  commissions  into  being,  the  engi- 
neers sought  for  a  stronger  metalling  for  the  surface, 
even  going  so  far  as  to  use  reinforced  concrete,  but 
calmly,  or  carelessly,  ignoring  the  axiom  regarding  a 
material  which  when  dry  will  carry  its  load,  but  when 
saturated  with  water  would  give  way.  That  axiom  may 
be  stated:  Remove  the  ivater  at  all  times  and  the  road 
carries  its  load  at  all  times.  All  our  highway  problems 
have,  up  to  date,  been  handled  in  a  most  superficial 
manner  so  that  now,  when  the  need  is  here,  the  people 
begin  to  realize  that  highway  building  is  something 
more  than  grades  and  surfaces;  but  will  the  engineers 
ever  wake  up  to  the  fact?  I  have  seen  reinforced  con- 
crete slabs  on  highways  raised  inches  by  the  freezing 
and  thawing  of  the  ground  water. 

And  so  it  goes  in  highway  construction  and  main- 
tenance. Not  a  new  idea  or  method  introduced.  High- 
salaried  engineers  constructing  and  repairing  highways 
along  the  same  lines  that  their  grandfathers  and  great- 
grandfathers did.  No  careful  thought  is  given  to  the 
question  of  foundations.  If  settling  occurs,  fill  it  up.  If 
the  highway  is  soft  in  spring  for  a  few  rods,  build 
miles  of  reinforced  concrete  road  surface  so  as  to  have 
something  which  will  bridge  that  soft  spot.  No  real 
advance  over  grandpa,  but  oceans  of  money.  The  writer 
has  yet  to  hear  a  highway  engineer  tell  why  he  does 
not  use  underdrains,  and  also  he  has  yet  to  learn  why 
highway  engineers  do  not  like  to  discuss  underdrains. 

There  are  in  one  New  England  state  a  few  hun- 
dred feet  of  undcrdrain  in  the  highways,  but  it  is  of 
the  crudest  and  oldest  type  known — and  much  of  it  is 
not  working.  Perhaps  because  it  is  not  working  the 
state  engineer  condemns  the  whole  principle  of  under- 
drains. These  old-styled  underdrains  were  made  by 
setting  two  flat  stones  on  edge  and  covering  them  with 
another.  The  water  carried  by  the  drains  so  formed 
flowed  on  the  ground  in  which  the  drain  was  placed; 
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a  soft  place  occurred,  and  in  a  short  time  a  portion  of 
the  drain  dropped  down  and  the  drain  as  a  drain  was 
no  more. 

Careful  observation  leads  the  writer  to  believe  that 
at  least  15%  of  the  highw^ays  in  New  England  should 
be  underdrained,  but  he  also  believes  that  there  is  less 
than  one  mile  of  modern  underdrain  in  all  six  states. 

One  state  is  beginning  to  see  the  need  of  heavier  high- 
way construction  and  is  introducing  some  telford  bottom 
where  the  soft  places  are  in  the  spring.  (Speaking 
of  telford,  how  many  highway  engineers  can  tell  why 
telford  bottom  was  introduced?)  On  an  auto  trip  last 
sun>mer  I  saw  telford  bottom  being  placed  en  as  fine  a 
gravel  foundation  as  could  be  found  anywhere,  around 
the  points  of  hills,  at  an  expense  of  thousands  of  dol- 
lars, where  a  few  hundred  dollars  spent  on  underdrains 
would  have  given  better  results,  because  they  would  be 
permanent ;  whereas  the  telford,  because  of  the  location, 
will  fail  sooner  or  later  just  as  the  macadam  roadway 
has  already  failed.  Did  a  highway  engineer  ever  place  a 
few  pebbles  on  a  muddy  spot  and  then  jar  the  mud 
slightly  and  watch  the  pebbles  disappear?  That  is 
just  what  happens  to  macadam  under  the  jarring  of 
trucks  and  automobiles  and  just  what  happens  to  the 
telford  sooner  or  later. 

Within  a  mile  of  where  this  is  being  written,  a  piece 
of  highway  costing  $5000  per  mile  so  broke  down  the 
first  spring,  from  ground  water,  that  horsedrawn  ve- 
hicles went  down  till  the  axles  rested  on  the  ground. 
A  few  hundred  feet  of  underdrain  would  have  taken 
care  of  the  ground  water  and  saved  the  road.  As  it 
is,  the  $5000  spent  on  this  road  is  more  or  less  wasted 
because  of  mud  in  the  winter  and  spring. 


CONDITIONS  HERE  ARE  IDEAL  FOR  RUTTING 

Another  highway,  costing  something  like  $12,000  per 
mile  to  build,  has  in  ppringtime  a  flowing  spring  right 
in  the  middle  of  the  roadway.  Needless  to  say,  that 
piece  of  highway  becomes  rutted.  The  writer  en- 
deavored to  have  the  state  engineer  put  in  an  under- 
drain at  this  point  as  an  experiment,  but  his  good 
intentions  were  brushed  aside  by  the  remark,  "That  is 
caused  by  the  conditions."  The  "conditions"  are  there 
every  spring,  and  we  unfortunate  antomobilists,  who 
pay  a  large  road  tax  for  good  roads,  wallow  around  it 
as  best  we  can.  No  appeal;  it  is  muddy  because  of 
"conditions." 

The  cross-section  above  is  of  the  highway  section 
-.vithin  twenty  rods  of  the  above-mentioned  spring,  and 
iie  state  road  men  wonder  why  it  is  rutted  every 
.spring. 

Ten  or  a  dozen  miles  from  here  is  an  important 
highway  on  which  is  a  section,  half  a  mile  or  more  in 
length,  which  is  fairly  boggy,  open  winter  and  spring, 
because  of  the  condition  of  the  ground.  The  photograph 
shows  the  location  of  this  piece  of  highway  to  be  along- 
side and  near  the  foot  of  a  large  hill.  A  4-in.  tile  drain, 
properly  laid,  would  keep  the  ground  water  out  of  this 


piece  of  road,  and  it  would  be  as  firm  in  spring  as  in 
summer.  What  proof  is  there  that  a  drain  would  make 
this  piece  of  highway  firm  in  spring?  The  fact  that 
at  each  end  of  the  piece,  where  the  underlying  material 
is  open  and  more  porous,  the  highway  is  firm  and  not 
troubled  with  rutting. 

No  Draiisage  Makes  This  Highway  a  Quagmire 

Not  far  from  here  a  highway  is  being  constructed  oni 
a  road  which  has  always  been  a  quagmire  in  spring.] 
The  location  is  similar  to  the  above-mentioned  highway] 
— on  the  side  of  a  hill  which  is  full  of  water  in  the' 
spring.  No  drains  are  being  considered  for  this  sec- 
tion, and  the  highway  is  doomed  to  failure  from  the 
start.  However,  cost  of  "repairs"  will  not  show  against 
the  cost  of  construction,  nor  will  the  cost  of  repairs 
show  against  this  section  after  completion,  because  it 
will  be  distributed  over  all  the  roads  in  the  vicinity.  As 
the  road  surface  is  rutted  and  sinks  out  of  sight,  haul 
on  more  metal  and  more  metal  till  the  metal  of  the 
highway  finds  some  sort  of  resting  place.  Even  a 
farmer  could  do  this,  if  given  money  enough. 

A  glaring  example  of  bad  judgment,  or  entire  lack 
of  judgment,  in  highway  engineering  occurred  recently 
on  a  highway  crossing  a  sort  of  tableland. 

At  one  point  near  the  edge  of  the  tableland  is  a  small 
pond  every  spring.  Opposite  this  pond  the  roadway  is 
somewhat  above  the  pond  level,  but  in  a  few  rods  the 
grade  of  the  highway  carries  it  below  the  pond  level. 
At  this  point  "conditions"  were  evident  last  spring,  and 
many  automobiles  and  wagons  were  mired.  This  mud- 
hole  was  the  weak  link  in  70  miles  of  truck  highway! 

After  a  time  the  highway  "engineers"  got  busy  and 
began  hauling  in  rocks  and  gravel  to  cover  the  un- 
sightly spot.  The  old  surface  was  buried  to  a  depth 
of  5  or  6  in.,  but  the  pond  was  higher  than  the  new 
surface  and  the  water  came  right  up  through  the  new 
work.  In  a  week  or  two  kind  old  Dame  Nature  drained 
ofif  the  water,  and  the  highway  was  again  firm  and 
usable.  More  than  a  hundred  dollars  must  have  been 
spent  on  this  and  another  mudhole  near  by,  when  a 
good  man  with  a  pair  of  horses  and  a  split  log  drag 
could  have  put  the  highway  in  as  good  shape  in  two 
days. 

A  very  interesting  example  of  the  effect  of  ground 
water  on  the  foundation  and  consequently  on  the  sur- 
face has  developed  near  here  while  this  article  is  being 
written.  The  profile  illustrates  the  heaving  into  undu- 
lations of  the  highway.  As  will  be  noted,  the  profile 
covers  only  about  300  ft.  of  the  highway,  but  the  un- 
dulations show  plainly  for  more  than  an  eighth  of  a 
mile.  The  heaving  has  occurred  during  a  long  period 
of  cold  weather,  and  one  can  imagine  the  condition  this 
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highway  will  be  in  for  a  longer  or  shorter  time  when 
the  undulations  are  settling  into  place  with  the  reced- 
ence  of  the  ground  water.  When  it  is  remembered  that 
the  frost  in  this  section  is  4  ft.  deep,  a  faint  realiza- 
tion of  the  force  of  ground  water  may  be  gained. 

A  man  who  lays  claim  to  the  title  "highway  engi- 
neer" should  acquaint  himself  fully  with  the  condition 
of  the  road  he  is  to  rebuild.  A  road  which  is  soft  in 
spring  and  firm  in  summer  should  be  properly  drained 
before  any  other  improvement  is  started. 

"It  is  easy  to  criticise,"  but  sometimes  criticism  is 
necessary  to  attract  interest.  Without  a  doubt,  when 
the  American  highway  engineers  really  attack  road 
problems  as  they  do  other  problems  of  their  profession, 
we  shall  enjoy  as  fine  highways  as  can  be  found. 

It  is  unfortunate  that  an  engineering  education  tends 
to  narrow-mindedness,  and  it  is  more  unfortunate  that 
engineers  should  have  carried  that  trait  into  highway 
supervision.  The  highway  problem  of  the  states  is  a 
large  one  and  should  be  attacked  in  a  very  broad-minded 
manner,  or  failure  is  sure  to  result.  The  confronting 
questions  are  well  worthy  the  most  careful  attention 
and  thought  of  our  ablest  men.  State  commissions  and 
engineers  should  realize  that  simply  im^proving  a  (com- 
paratively) few  miles  of  highway  does  not  solve  the 
problem,  nor  does  it  even  approach  a  solution.  There 
should  be,  there  must  be,  a  much  broader  grasp  of  the 
situation  before  any  real  progress  can  even  begin. 

Must  Face  Question  Squarely 

Facing  the  question  fairly  and  squarely,  in  its  broad- 
est sense,  can  state  highway  engineers  honestly  say  that 
present  highway  methods  are  a  success;  must  they  not 
acknowledge  at  least  partial  failure?  How  many  miles 
of  highway  in  New  England  can  be  guaranteed  for  use 
of  even  pleasure  cars  twelve  months  of  the  year? 

So  far,  the  improvement  of  a  few  miles  of  road  by 
the  state  has  resulted  in  the  neglect  and  almost  aban- 
donment of  many  miles  of  roads  which  may  be  very  im- 
portant to  the  country  and  its  centers.  Lavish  ex- 
penditure of  n;oney  on  grading  and  surfacing  roads 
which,  as  highways,  show  the  same  faults  which  existed 
in  the  old  road,  tends  to  discourage  any  attempt  by 
local  workers  to  better  the  roads  under  their  charge. 
Local  road-workers  are  not  shown  a  single  new  idea 
whereby  the  natural  material  of  the  country  might,  at 
less  cost,  be  made  to  provide  better  transportation  fa- 
cilities. Local  taxes  increase  to  support  a  mile  or  two 
of  "trunk  line"  and  the  network  of  roads  which  made 
the  town  are  neglected  until  living  remote  from  a  state 
road  is  next  to  impossible.  People  who  live  away  from 
a  highway  exist  with  the  hope  that  the  state  will  some 
day  improve  their  road.  For  75%  of  the  farmers  this 
hope  is  an  illusion  because,  based  on  present  costs,  there 
is  not  enough  available  money  to  improve  25%  of  the 
roads. 

The  taxpayers  realize  that  hightvays  are  becoming  a 
burden,  as  the  roads  have  been  for  years. 

State  highway  engineers  should  so  plan  the  work  of 
improving  roads  intended  for  highways  that  the  local 
workers  could  see  the  results  of  improved  and  ad- 
vanced methods  and  become  interested  in  adopting  the 
same  methods  on  their  roads.  The  transition  of  a  road 
to  a  highway  should  be  a  natural  sequence — draining, 


grading,  compacting  and  shaping  the  foundation;  then 
placing  whatever  metal  was  found  necessary  to  stand 
the  wear  and  tear  of  traffic.  A  foundation  properly 
prepared,  by  proper  methods,  would  be  an  eye-opener  for 
thousands  of  road-workers  and  should  tend  to  the  pro- 
duction of  better  roads  for  the  use  of  the  millions  of 
rural  dwellers. 

If  the  writer's  criticism  of  methods  and  results  has 
interested  any  engineers,  they  may  like  to  know  if  the 
author  has  any  solution  for  highway  problems. 

Engineering  Competency  Defined 

Some  years  ago  the  writer  made  this  statement: 
"A  man  who  cannot  properly  repair  a  dirt  road  does 
not  know  enough  to  build  one;  a  man  who  does  not 
know  enough  to  build  a  dirt  road  does  not  know  how  to 
repair  a  gravel  or  macadam  road;  and  a  man  who  does 
not  know  how  to  repair  a  macadam  road  does  not  know 
how  to  build  one." 

Very  few  highway  engineers  have  ever  worked  on 
dirt  roads  or  directed  work  on  them.  Get  down  to  first 
principles.  Let  a  highway  engineer  take  a  3-mile  sec- 
tion of  road  and  direct  all  work  on  it  for  a  year;  watch 
the  condition  of  the  road  at  all  times,  and  he  will  know 
more  of  highway  building  than  the  vast  majority  of 
state  engineers  show  signs  of  knowing  today.  At  pres- 
ent, if  the  state  decides  to  improve  a  certain  road,  a 
small  section  of  it  is  improved  each  year.  That  part 
which  is  to  be  improved  in  future  years  is  left  to 
wreck  and  ruin,  with  the  result  that  a  road  once  in 
passable  condition  is  practically  impassable  because  a 
mile  or  more  has  been  improved. 

Now  suppose  that  when  a  road  is  selected  for  im- 
provement the  state  engineer  should  immediately  take 
over  all  the  road  and  repair  it.  Let  the  highway  de- 
partment spend  the  same  thought  and  care  on  that  road 
that  it  dees  on  the  highways.  Result?  The  soft  places 
would  be  found  and  would  be  remedied  by  underdrains 
or  other  methods,  grades  would  be  lessened,  rocks  re- 
moved, the  roadway  widened,  a  firm  foundation  for  the 
highway  prepared,  and  at  the  same  time  the  public 
would  be  getting  a  better  road  all  the  time.  There  can 
be  no  better  method  devised  for  securing  a  firm  highway 
foundation  than  by  grading  in  light  lifts  and  packing 
these  lifts  by  the  traffic  of  the  road.  What  engineer 
would  think  of  putting  all  the  earth  filling  of  a  dam  in 
place  at  once  and  then  rolling  the  top  of  the  pile?  And 
yet  that  is  just  what  most  highway  engineers  are  doing 
today  in  their  grade  fills.  No  foundation  should  be 
considered  fit  -for  metalling  until  it  had  carried  its  traffic 
for  at  least  two  years.  By  following  the  scheme  of  high- 
way building  outlined  above,  state  engineers  and  their 
assistants  would  be  familiar  with  every  rod  of  road  and 
have  the  foundation  perfect  when  the  metalling  is  to  be 
placed.  They  would  also  be  amazed  to  discover  how 
many  miles  of  highway  could  be  cheaply  constructed  by 
simply  draining  properly  and  treating  the  surface  as 
gravel  highways  are  now  treated. 

Under  this  scheme  of  the  state  taking  over  the  whole 
length  of  road  to  be  improved  and  working  it  with  a 
view  to  making  it  the  foundation  of  the  future  high- 
way, there  would  be  obviated  the  enormous  waste  of 
money  spent  on  unlinked-up  highways,  which  are  use- 
less for  really  practical  purposes. 
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In  one  state  the  writer  is  familiar  with,  the  highway 
department  has  spent  thousands  and  thousands  of  dol- 
lars constructing  a  h-ghway  from  W  to  HH.  From 
HH  to  B  are  five  miles  of  the  worst  "hogwallow"  and 
rocks  imaginable.  Unnecessary  to  remark  that  nearly 
all  the  money  spent  on  the  highway  from  W  to  HH  is 
wasted,  because  it  cannot  be  utilized  to  the  extent  in- 
dicated by  its  cost. 

Another  instance:  The  same  state  has  spent  many 
thousands  of  dollars  on  the  highway  from  W  to  S; 
from  S  to  C  is  another  stretch  of  road  indescribable, 
and  which  will  not  be  improved  for  years.  From  C  to 
P  more  thousands  have  been  put  into  highway.  Not 
all  of  these  thousands  in  highway  from  W  to  S  and 
from  C  to  P  are  wasted,  but  in  comparison  to  cost  and 
practicability  the  waste  is  enormous. 

As  an  actual  instance  where  improving  a  few  miles  of 
road  resulted  in  actually  diverting  traffic  from  the  high- 
A     . 


IMPROVING    SHORT    SECTION    STOPPED   LOCAL  WORK  ON 
UNIMPROVED    PARTS,    DIVERTING    TRAFFIC 

way  and  road  intended  to  be  improved,  the  accompany- 
ing map  is  interesting. 

The  route  under  consideration  is  from  A  to  B.  Form- 
erly this  road  was  in  fair  condition,  but  three  or  four 
years  ago  the  state  commissioner  decided  to  improve  it. 
A  small  section  from  E  to  F  had  already  been  made  a 
highway,  though  it  rutted  badly  every  spring. 

As  soon  as  the  state  began  improving  the  section 
from  A  to  D,  the  local  workers  practically  stopped  re- 
pairing that  part  of  the  road  from  D  to  E.  As  a  re- 
sult the  road  went  to  pieces  and  because  of  rocks  and 
ruts  became  unfit  and  dangerous  for  travel.  The  fine 
highway  from  A  to  D  invited  many  autoists  to  attempt 
the  trip,  but  a  few  narrow  escapes  from  collision  and 
increased  tire  wear  from  rocks  soon  dissuaded  them, 
so  that  travel  which  used  to  pass  from  A  to  B  direct 
now  takes  the  circuitous  route  A — C — B.  The  spending 
of  thousands  of  dollars  on  the  highway  from  A  to  D, 
while  leaving  D  to  B  to  take  care  of  itself,  has  actually 
resulted  in  forcing  traffic  from  the  road. 

An  almost  absolute  and  criminal  waste  of  money  on 
the  road  from  D  to  K  is  soen  in  the  construction  of  a 
highway  from  G  to  H.  Some  $4000  or  $5000  must  have 
been  put  into  this  highway  from  G  to  H,  and  it  is  al- 


most impossible  to  get  to  it  at  any  time  of  the  year. 
Rocks  and  rocks  block  one  end  of  the  approach,  and 
rocks  and  mud  the  other.  Yet  the  autoists  are  liberally 
taxed  for  this  highway  which  they  practically  cannot 
get  to. 

Now  supposing  the  state,  when  deciding  to  improve 
the  section  from  A  to  D,  had  first  taken  over  the  whole 
road  from  A  to  B,  repaired  it  with  a  view  of  forming 
a  foundation  for  a  highway,  worked  out  a  good  sub- 
grade,  kept  it  properly  shaped  up,  properly  drained  the 
soft  places  and  widened  the  roadway  to  the  proper 
width.  The  public  might  have  been  out  a  mile  or  so  of 
highway,  but  for  five  or  ten  years  would  have  enjoyed 
much  better  traveling  from  A  to  B  than  it  had  ever 
known;  and,  at  the  same  time,  there  would  have  been 
formed  a  stable  foundation  which  would  be  capable  of 
sustaining  whatever  metalling  might  be  placed  on  it. 
What  is  the  sense  of  building  miles  of  expensive  high- 
ways which  have  one  end  in  a  mud-hole  or  rock-pile? 

To  sum  up:  Because  of  the  formation  of  the  terrain 
in  the  northeastern  states,  no  engineer  (unless  he  is 
omniscient)  can  sit  in  his  office  and  draw  proper  specifi- 
cations for  highway  foundations. 

The  making  of  the  foundations  should  be  under  the 
care  of  his  most  careful  and  skillful  assistants,  and  the 
work  should  not  be  hurried.  The  foundation  should  be 
firm  enough  to  bear  its  load  at  all  times. 

As  the  work  of  making  the  foundation  proceeds,  all 
ground  water  which  is  at  all  troublesome  at  any  time 
of  the  year  should  be  removed  by  drains  wherever 
possible. 

Except  in  cases  of  heavy  rock-cutting,  the  road  under 
improvement  should  be  open  to  passage  at  all  times. 
Should  it  be  necessary  to  close  the  road  for  a  time,  a 
suitable  detour — kept  in  good  shape — should  be  pro- 
vided. The  traveling  public  should  not  be  turned  into 
cow-paths  and  mudholes  as  at  present. 

Until  highway  work  is  carried  out  on  lines  similar  to 
these  suggested,  the  highway  problem  will  remain  as 
unsolved  as  it  is  today. 

Sir  Walter  Raleigh  covered  a  mud-puddle  with  his 
velvet  cloak  tfiat  his  queen  might  pass  dry  shod.  Has 
the  modern  highway  engineer  done  much  more  for  the 
users  of  oui-  highways? 


Many  Traction  Engines  Used  in  Kansas 

On  Mr.r.  1,  1917,  4032  traction  engines  were  in  use 
in  Kansas.  It  is  estimated  that  6000  to  7000  are  now 
in  use.  The  average  drawbar  horsepower  of  the  trac- 
tion engines  in  use  is  12.5  which  is  equivalent  to  about 
25  brake  horsepower.  The  size  most  commonly  used 
develops  about  20  horsepower.  The  average  owner  used 
his  tractor  40  to  50  days  last  year.  The  majority  of 
Kansas  traction  engines  are  propelled  by  internal  com- 
bustion engines  using  gasoline  or  kerosene  for  fuel. 
Steam  traction  engines  are  used  to  a  limited  extent 
for  threshing  and  other  heavy  belt  work.  A  large 
average  was  planned  by  traction  engines  in  1916. — 
From  the  report  of  the  Committee  on  Mechanical  Engi- 
neering, Kansas  Engineering  Society,  Jan.  16,  1918, 
presented  by  Dean  A.  A.  Potter,  of  Kansas  State 
Agricultural  College. 
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Year's  Work  of  Railway  Engineering  Committees  Reviewed 

Brief  Summarization  of  Reports  Submitted  a*  Nineteenth  Annual 
A.R.E.A.  Convention,  Held  This  Week  in  Chicago 


FOI/LOWING  are  summarized  the  reports  made  by  its 
committees  to  the  American  Railway  Engineering 
Association,  in  convention  in  Chicago  this  week.  The 
reports  have  been  appearing  for  several  months  in  the 
association's  bulletins.  The  summaries  are  brief,  and 
as  they  were  prepared  in  advance  of  the  convention  they 
take  no  account  of  the  convention's  action  on  them.  An 
account  of  the  convention  will  appear  in  next  week's 
issue,  and  in  this  and  succeeding  issues  will  be  found 
more  extended  abstracts  of  some  of  the  reports. 

Roadway 

Ten  conclusions  relative  to  the  drainage  of  roadway 
through  stations  and  yards  are  submitted  by  the  com- 
mittee on  roadway.  The  conclusions  relate  to  open 
ditches  and  drains  of  various  types  according  to  the 
conditions. 

No  conclusions  are  reached  as  to  the  committee's  other 
assignments.     (Bulletin  203.) 

Ballast 

Three  ballast  sections  for  24-in.  depth  under  the  tie 
are  recommended  by  the  committee  on  ballast.  They 
apply  to  single  track  on  tangent,  double  track  on  tangent 
and  single  track  on  curve.  Each  shows  12  in.  of  sub- 
ballast  and  12  in.  of  top  ballast.  The  committee  feels 
that  Class  A  track  should  have  24  in.  of  ballast  under  the 
tie,  but  is  not  ready  to  make  general  recommendations 
as  to  the  proper  depth  of  ballast  of  various  kinds  to  in- 
sure uniform  distribution  of  loads  on  the  roadway. 

Other  recommendations  for  the  Manual  include  seven 
new  definitions,  and  matter  relating  to  physical  tests  of 
ballast.  Considerable  data  are  presented  on  methods 
and  cost  of  applying  ballast,  account  being  taken  of 
organization,  use  and  limitation  of  tools  and  ballasting 
by  contract.  Diagrams  for  the  disposition  of  forces,  as 
secured  from  a  few  roads,  are  shown,  but  the  committee 
has  thus  far  had  meager  responses  to  its  inquiries  along 
the  line  of  organization.  The  committee  interprets  the 
consensus  of  opinion  as  being  strongly  against  ballast- 
ing by  contract  in  normal  times,  especially  on  an  oper- 
ated track. 

The  committee  has  brought  up  to  date  a  general 
bibliography  on  ballast  and  ballasting  made  in  1906  in 
the  library  of  the  American  Society  of  Civil  Engi- 
neers. It  also  presents  as  a  matter  of  interest  the 
specifications  for  stone  ballast  of  the  Pennsylvania  lines 
west  of  Pittsburgh.     (Bulletin  204.) 

Ties 

A  progress  report  on  methods  in  use  by  various  rail- 
ways for  controlling  tie  renewals,  showing  the  answers 
to  a  questionnaire  addressed  to  the  railroads,  is  sub- 
mitted as  information  by  the  committee  on  ties.  The 
committee  also  presents  the  usual  report — 25  pages  in 
this  case — on  trials  of  substitute  ties,  and  reports  prog- 
ress in  its  study  of  the  effect  of  tie-plates  and  track 
spikes  on  the  durability  of  ties. 


Because  it  has  found  that  no  railroad  is  using  Forms 
M.  W.  301,  302,  303  and  304,  "Statistics  of  Cross-Ties," 
the  committee  recommends  that  they  be  withdrawn  from 
the  Manual.     (Bulletin  203.) 

Rail 

The  specifications  for  high-carbon  steel  and  neat- 
treated,  oil-quenched  .steel  joint  bars  submitted  a  year 
ago  are  recommended  by  the  committee  on  rail  to  su- 
persede those  now  in  the  Manual.  Likewise  the  speci- 
fications for  quenched  carbon  and  quenched  alloy  steel 
and  for  medium  carbon  steel  track  bolts  with  nuts,  sub- 
mitted last  year  for  consideration,  are  recommended, 
with  certain  changes,  for  adoption  in  the  Manual  in 
place  of  the  "Specifications  for  Track  Bolts."  As  an- 
other revision  in  the  Manual  the  committee  would  elimi- 
nate one — that  in  the  flange — of  the  three  borings  for 
chemical  analyses  of  rails,  and  modifications  of  the  de- 
tails of  tensile-test  specimens  to  permit  any  form  which 
will  fit  the  holders  of  the  testing  machine.  This  is  in 
accord  with  the  standard  of  the  American  Society  for 
Testing  Materials. 

Rail-failure  statistics  presented  in  an  appendix  con- 
tinue to  show  decreased  numbers  of  failures  on  any 
basis  of  service;  the  committee  ascribes  the  improve- 
ment mainly  to  the  gradual  replacement  of  bessemer 
vdth  open-hearth  rails,  the  adoption  of  heavier  rails 
with  stronger  bases  and  the  improvement  of  the  metal. 

Other  special  investigations  are  reported  in  appen- 
dices by  M.  H.  Wickhorst  on  mill  inspection  in  1915 
and  1916,  on  influence  of  gage  length  on  elongation  in 
drop  test,  and  on  tests  of  manganese  steel  rails;  by  Dr. 
P.  H.  Dudley  on  inhibited  or  delayed  transformations 
in  rail-heads,  and  by  a  su'committee  on  intensity  of 
pressure  on  rails.     (Bulletins  199  and  203.) 

Track 

Specifications  for  relayer  rail  and  a  design  for  cut 
spikes,  the  latter  slightly  modified  from  that  referred 
back  to  the  committee  last  year,  are  recommended  by 
the  committee  on  track  for  adoption.  A  number  of 
slight  changes  in  the  Manual  are  also  proposed. 

As  a  basis  for  discussion  plans  are  submitted  for  tjT)i- 
cal  layouts  of  a  No.  10  turnout  and  a  No.  10  crossover 
for  two  styles  cf  16:^ -ft.  split  switches  and  tor  Nos.  6, 
8  and  10  rigid  frogs.  These  latter  are  developments  of 
the  types  in  the  Manual. 

An  appendix  in  the  committee's  report  gives  as  in- 
formation data  regarding  reduction  of  taper  of  thread 
of  wheel  to  1  in  38  and  canting  of  wheel  inward.  The 
committee's  present  view  is  that  best  results  from  both 
wheel  wear  and  rail  wear  will  be  obtained  if  the  rail 
is  so  installed  and  maintained  as  to  provide  a  uniform 
bearing.  Another  5-page  appendix  discusses  the  effect 
of  fast  trains  on  the  cost  of  maintenance  of  way  and 
equipment.  A  diagram  shows  the  effect  of  density  of 
traffic  and  proportion  of  passenger  traflUc.  The  com- 
mittee asks  more  time,  however,  for  further  investiga- 
tion. 
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In  the  matter  of  whether  widening  of  wheel  flanges 
would  be  detrimental  to  the  present  standard  of  track 
construction,  the  committee  thinks  it  would  not  provide 
certain  precautions,  which  it  enumerates,  were  observed. 
(Bulletin  202.) 

Buildings 

A  22-page  discussion  of  provisions  to  insure  safe 
walking  in  and  about  passenger  stations  is  presented  by 
the  committee  on  buildings.  The  pages  include  general 
recommendations  to  safeguard  pedestrians  in  connection 
with  the  construction  of  new  passenger  stations  and  the 
maintenance  and  alteration  of  old  ones,  and  specific 
recommendations  covering  safety  provisions  for  stair- 
ways at  passenger  stations. 

In  a  short  discussion  of  the  relative  merits  of  high 
and  low  station  platforms,  the  committee  finds  both  ad- 
vantages and  disadvantages  in  high  platforms,  but 
urges  that  all  cars  in  future  be  so  constructed  that 
they  will  fit  either  high  or  low  platforms. 

Three  pages  of  definitions  are  submitted  for  consider- 
ation.    (Bulletin  209.) 

Wooden  Bridges  and  Trestles 

Six  conclusions  relative  to  the  use  of  lagscrews  in 
trestle  construction  are  recommended  for  adoption  by 
the  committee  on  wooden  bridges  and  trestles.  In  an 
appendix  the  committee's  findings  are  set  forth  at 
greater  length.  The  conclusions  are  in  favor  of  the 
use  of  lagscrews  as  being  as  serviceable  as  bolts  and 
nuts,  and  cheaper  to  maintain. 

On  the  subject  of  the  comparative  merits  of  bal- 
last and  reinforced-concrete  trestles  there  was  much  dis- 
cussion at  the  convention  last  year  of  the  committee's 
conclusion  that  "creosoted  timber  trestles  are  more 
economical  than  concrete,  except  when  the  cost  of  the 
concrete  structure  is  less  than  one  and  one-half  times 
the  cost  of  the  wooden  structure."  The  committee  this 
year  presents  a  19-page  discussion  of  the  relative  merits 
bf  the  replacement,  capitalization  and  sinking-fund 
methods  of  determining  the  relative  economy;  the  com- 
mittee favors  the  capitalization  method,  and  uses  it  to 
justify  its  renewed  recommendation  that  the  conclusion 
under  question  be  adopted.     (Bulletin  204.) 

Masonry 

A  44-page  report  is  submitted  by  the  committee  on 
masonry.  The  subjects  discussed  are  concrete  piles, 
concrete  culvert  pipe,  typical  designs  of  foundations  in 
various  soils  and  depths  of  water,  and  the  wisdom  of  us- 
ing blast-furnace  slag  in  reinforced-concrete  work.  The 
appendix  devoted  to  concrete  piles  embraces  both  pre- 
molded  and  molded-in-place  piles,  and  includes  speci- 
fications for  constructing  and  for  driving  pre-molded 
piles.  Nine  conclusions  on  the  subject  of  foundations 
are  presented,  together  with  a  four-page  bibliography. 
The  experiences  of  several  railroads  in  the  use  of  slag 
in  reinforced  concrete  are  presented,  the  committe  sum- 
marizing them  in  six  conclusions. 

Under  the  heading  of  concrete  culvert  pipe  are  given 
specifications  for  its  design  and  construction,  together 
with  drawings  and  tables  showing  the  details  of  pipe 
of  various  sizes  used  by  a  number  of  railroads.  (Bul- 
letin 204.) 


Signs,  Fences  and  Crossings 

Fifteen  conclusions  recommended  for  adoption  in  the 
Manual  summarize  an  11-page  discussion  of  concrete 
fence  posts  by  the  committee  on  signs,  fences  and  cross- 
ings. The  discussion  includes  comparison  of  different 
types  of  posts,  and  data  on  end  or  strain  posts.  Six 
photograph"^,  are  also  submitted  to  show  different  types 
of  fences,  other  than  concrete,  to  supplement  the  matter 
on  right-of-way  fences  now  in  the  Manual. 

The  committee  makes  recommendations  covering 
widths  and  depths  of  flangeways  for  straight  and  curved 
tracks.  There  is  also  presented  a  seven-page  table  show- 
ing the  practice  of  steam  and  electric  railways  through- 
out the  country. 

Information  is  presented  showing  the  legal  require- 
ments in  each  state  regarding  grade-crossing  elimina- 
tion— the  method  of  procedure  to  eliminate  a  grade 
crossing,  and  the  distribution  of  the  expense.  A  table 
is  presented  showing  the  requirements  of  the  various 
states  in  the  matter  of  fences  and  stock  guards.  There 
is  also  presented  a  short  discussion  of  the  principles  of 
the  design  of  signs  and  rules  for  their  use.  (Bulletin 
204.) 

Signals  and  Interlocking 

A  report  is  made  by  the  committee  on  signals  and 
interlocking  on  the  feasibility  of  separating  into  dis- 
tinct types  of  their  own  (a)  the  signals  for  train 
operation  and  (b)  the  markers  or  signs  which  indicate 
the  location,  position  or  both  of  signs  and  switch  signals 
for  conveying  information  to  trainmen.  Eleven  designs 
of  signs  are  submitted;  they  pertain  to  speed  limita- 
tions, the  proximity  to  stations,  crossings  or  the  like. 

Five  plates  of  symbols  are  also  recommended  for 
adoption — one  containing  new  symbols  and  the  others 
substitutions  for  those  now  in  the  Manual.  There  is 
also  submitted  as  information  a  list  of  findings,  con- 
clusions, standards  and  specifications  adopted  last  year 
by  the  Railway  Signal  Association.     (Bulletin  201.) 

Records  and  Accounts 

Only  one  recommendation  is  made  by  the  committee 
on  records  and  accounts;  this  is  that  the  specifications 
for  maps  and  profiles,  submitted  last  year  as  informa- 
tion, be  adopted  for  the  Manual.  Progress  is  reported 
on  various  investigations,  notably  subdivisions  of  L 
C.  C.  classification  of  investment  in  road  and  equipment; 
cost-keeping  methods  and  statistical  records,  and  allo- 
cation of  maintenance-of-way  expenses  to  passenger  and 
freight  traffic.  The  committee  has  obtained  a  large 
number  of  valuation  forms  for  both  field  and  oflSce  use, 
and  suggests  that  they  be  filed  in  the  office  of  the  asso- 
ciation for  the  use  of  anyone  interested.  (Bulletin 
202.) 

Rules  and  Organization 

Progress  only  is  reported  by  the  committee  on  rules 
and  organization.  The  committee  presents  a  12-page 
bibliography  on  the  science  of  organization.  It  points 
out  that  little  has  been  done  with  the  subject  since  it 
was  first  assigned  to  the  committee  five  years  ago, 
because  of  lack  of  interest  on  the  part  of  the  associa- 
tion. The  committee  thinks  there  could  be  a  series  of 
monographs  presented  by  the  members — abstract  and 
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scientific  in  the  beginning,  later  on  pertaining  directly 
to  the  practical  and  important  application  of  scientific 
principles  to  railroad  operation.      (Bulletin  204.) 

Water  Service 

A  set  of  rules  or  examination  questions  for  the  care 
of  boilers  in  pumping  stations,  and  a  list  of  51  defini- 
tions of  terms  used  in  railway  water  service  are  recom- 
mended by  the  committee  on  water  serivce  for  adoption 
in  the  Manual.  The  committee  also  proposes  extensive 
revision  of  the  subject  matter  now  in  the  Manual  on 
water  service. 

Appendices  are  submitted  as  information  on  the  rela- 
tive merits  of  continuous  and  interm.ittent  water  soft- 
eners, on  organization  for  railway  water-service  de- 
partments and  on  the  pollution  of  wells  from  overlying 
or  adjacent  cinder  deposits.  The  committee  states  that 
it  has  gathered  a  large  amount  of  information  on  the 
design  of  impounding  reservoirs.     (Bulletin  202.) 

Yards  and  Terminals 

As  noted  editorially  in  this  journal  last  week,  the  com- 
mittee on  yards  and  terminals  has  during  the  last  year 
been  giving  much  attention  to  the  possibilities  of  war- 
emergency  yard  improvements.  The  committee  recom- 
menrds  that  each  road  create  a  small  committee  to  make 
a  detail  study  in  the  field  of  each  yard.  By  way  of  sug- 
gestion of  what  might  be  done  the  committee  has  pre- 
pared a  catechism  of  25  questions.  A  fuller  account  of 
the  committee's  work  along  this  line,  together  with  the 
catechism,  will  be  found  on  another  page  of  this  issue. 
The  committee  also  points  out  the  special  nature  of  the 
problem  of  ocean  terminals  which  require  extensive  con- 
struction that  may  be  of  a  more  or  less  temporary  na- 
ture. 

The  committee  has  also  brought  up  to  date  its  co- 
operative work  with  the  American  Railway  Association 
on  the  subject  of  track  scales.  The  committee  recom- 
mends for  adoption  track-scale  specifications  and  rules 
and  submits  as  information  data  on  equipment  for  test- 
ing track  scales  and  on  scale  test  cars.     (Bulletin  203.) 

Iron  and  Steel  Structures 
Three  conclusions  in  the  matter  of  the  strength  of 
columns  are  recommended  for  adoption  by  the  commit- 
tee on  iron  and  steel  structures.  They  are  based  on  a 
continuation  of  the  tests  made  by  the  U.  S.  Bureau  of 
Standards,  on  which  the  committee  offers  as  informa- 
tion a  33-page  report. 

Specifications  for  bronze  bearing  metals  for  turn- 
tables and  movable  bridges  are  recommended  for  adop- 
tion, as  is  a  conclusion  that  the  Schoop  metal-sprayinr 
process  does  not  afford  satisfactory  protection  from  cor- 
rosion. A  48-page  set  of  specifications  for  movable 
bridges  is  submitted  for  consideration  a  year  before 
adoption.  A  report  on  impact  tests  on  the  electrified 
section  of  the  Chicago,  Milwaukee  &  St.  Paul  Ry.  is 
presented  as  information.     (Bulletin  204.) 

Electricity 
Nothing  is  recommended  by  the  committee  on  electric- 
ity for  adoption  in  the  Manual.  A  considerable  amount 
of  matter  is  offered  for  publication  in  the  Proceedings. 
This  includes  a  list  of  electrical  definitions;  a  seven-page 
table  of  third-rail  clearances  on  various  roads,  and  a  re- 


port on  the  national  electrical  safety  code.  The  com- 
mittee presents  general  conclusions  that  the  code  is  ac- 
ceptable and  desirable  in  the  main,  but  regards  as  de- 
ficient a  number  of  the  sections  pertaining  to  overhead 
and  underground  lines  for  electrical  transmission,  and 
desires  that  the  legality  of  the  code  be  established  by 
a  high  Federal  authority. 

As  information,  data  are  presented  bearing  upon  the 
question  of  the  proper  type  of  overhead  catenary  con- 
struction. The  committee  urges  the  special  desirabil- 
ity at  this  time  of  investigation  of  the  possibilities  of 
water-power  development  in  the  territory  of  the  rail- 
roads, and  suggests  underlying  principles  to  govern 
such  an  investigation.  The  committee  sets  forth  de- 
velopments of  the  last  year  on  the  subject  of  the  action 
of  salt  water  on  concrete,  and  calls  special  attention  to 
the  series  of  articles  in  Engineering  News-Record  last 
September  and  October.     (Bulletin  204.) 

Conservation  of  Natural  Resoltjces 

Information  only  is  offered  by  the  committee  on  con- 
servation of  natural  resources.  Appendix  A  is  a  10- 
page  digest  by  Dean  J.  W.  Votey,  of  the  committee's 
previous  reports.  Appendix  B,  which  has  eight  pages 
and  constitutes  the  remainder  of  the  report,  relates  the 
progress  being  made  in  Canada  in  conserving  and  utiliz- 
ing the  natural  resources  of  the  Dominion.  (Bulletin 
202.) 

Uniform  General  Contract  Forms 

The  committee  on  uniform  general  contract  forms, 
made  a  standing  committee  since  the  1917  convention, 
presents  an  industry-track  agreement  and  an  agree- 
ment for  interlocking  plant.  In  neither  case  is  pro- 
vision made  for  division  of  expense  or  responsibility 
for  maintenance,  the  committee  believing  it  to  be  prefer- 
able to  leave  these  details  to  be  filled  in  in  each  case  by 
the  interested  companies.  The  committee  submits  and 
recommends,  however,  a  basis  for  division  of  cost  of 
construction  and  maintenc>  ace,  and  ownership  of  in- 
dustry tracks.     (Bulletin  203.) 

Economics  of  Railway  Operation 

In  this,  the  first  report  of  the  new  committee  on  eco- 
nomics of  railway  operation,  the  committee  discusses  at 
some  length  what  it  regards  as  its  function.  Overlap- 
ping of  the  field  of  the  committee  on  economics  of  rail- 
way location  is  recognized.  Says  the  report,  "it  was 
decided  [at  the  committee's  first  meeting]  to  be  the 
sense  of  the  committee  that  its  scope  or  field  include 
all  ma*-ters  affecting  the  operation  of  a  railroad;  but 
that  for  the  present  the  committee  confine  its  efforts 
to  developing  economy  of  operation  of  existing  plants, 
including  such  additions  as  may  be  necessary  for  eco- 
nomical operation,  but  not  including  changes  in  align- 
ment or  grade  reduction." 

In  addition  to  this  discussion  of  its  scope,  and  outline 
of  what  it  hopes  to  do,  the  committee  presents  a  39- 
page  bibliography.     (Bulletin  203.) 

Economics  of  Railway  Labor 
A  27-page  bibliography  also  constitutes  a  part  of  the 
first  report  of  the  new  committee  on  economics  of  rail- 
way labor.    In  addition  there  is  presented  a  6-page  dis- 
cussion of  methods  of  securing  labor,  and  a  36-page  dis- 


550 


ENGINEERING     N E  W  S  - R E C 0 R D 


Vol.  80,  No.  12 


cussion  of  the  problem  of  feeding  and  housing,  main- 
tenance-of-way  and  construction  employees.  The  latter 
includes  numerous  extracts  from  the  experiences  of  va- 
rious railroads,  a  table  summarizing  the  replies  to  a 
questionnaire  and  abstracts  of  laws  on  the  subject  pre- 
vailing in  several  states.     (Bulletin  202.) 


At  the  time  the  foregoing  summaries  went  to  press 
the  reports  of  the  standing  committees  of  the  asso- 
ciation on  economics  of  railway  location  and  wood 
preservation  and  those  of  the  special  committees  on 
grading  of  lumber  and  stresses  in  track  had  not  been 
received. 


Committee  Approves  Emergency  Contract  Form 
of  Quartermaster  Corps 

War  Department  Calls  in  Body  Representing  Engineers,  Labor  and  Business,  Which  Finds  Cost  Plus 
Sliding  Scale  Fee  Basis  Best  for  $668,000,000  Program  Yet  To  Be  Completed 


UNQUALIFIED  endorsement  was  given  the  revised 
form  of  emergency  contract  covering  the  latest 
cantonment  work  by  a  special  committee  of  engineers, 
architects,  business  men  and  contractors,  which  was 
called  by  the  War  Department  to  advise  upon  the 
greatest  building  construction  program  of  modem 
times,  involving  $668,000,000  still  to  be  spent  in  new 
construction.  This  work,  which  is  in  immediate  pros- 
pect, inchides  storage  terminals,  ordnance  depots, 
housing  for  the  Shipping  Board,  aviation  camps,  hos- 
pitals and  other  construction  amounting  to  $278,000,- 
000.  It  also  covers  forty  additional  housing  projects 
for  troops,  amounting  to  $390,000,000.  Including  the 
work  completed,  under  way,  and  in  prospect,  the  War 
Department's  gigantic  program  of  emergency  construc- 
tion will  aggregate  $1,084,000,000. 

The  committee,  which  was  called  to  advise  the  War 
Department   regarding  the  best   method   of  executing 
the  new  work,  consisted  of: 
Professor  A.  N.  Talbot,  president,  American  Society  of 

Civil  Engineers,  Urbana,  111,  chairman; 
John  Lawrence  Mauran,  president,  American  Institute 

of  Architects,  St.  Louis,  Mo.,  secretary; 
John  R.  Alpine,  representing  the  American  Federation 

of  Labor; 
Frederick  L.  Cranford,  president.  General  Contractors' 

Association  of  New  York,  Brooklyn,  N.  Y.; 
Charles    T.    Main,    president,    American    Society    of 

Mechanical  Engineers,  Boston,  Mass.; 
Oscar  A.  Reum,  representative  of  the  president  of  the 
Building      Construction      Employers'      Association, 
Chicago,  111.; 
R.  G.  Rhett,  president.  Chamber  or  Commerce  of  the 
United  States,      Charleston,  S.  C; 
E.  W.  Rice,  president,  American  Institute  of  Electrical 
Engineers,  Schenectady,  N.  Y. 

The  Cantonment  Division  Quartermaster  Corps 
furnished  the  committee  with  complete  data  regarding 
the  problems  to  be  met  in  the  Government  work  com- 
pleted and  under  way.  The  various  forms  of  contract, 
together  with  the  objections  and  advantages  of  each, 
were  detailed  at  length.  Criticisms  made  both  in  Con- 
gress and  by  the  contractors  were  presented  for  the 
information  of  the  committee.  Objections  to  the 
emergency  construction  contract,  base  upon  a  sliding 
scale  percentage  with  a  maximum  upset  fee,  were  out- 
lined fully. 


The  form  of  emergency  construction  contract  com- 
mended by  the  committee  is  the  "third  edition,"  in 
which  the  outstanding  feature  is  that  the  maximum  fee 
is  made  the  fee  shown  on  the  sliding  scale  for  the  maxi- 
mum estimated  cost.  Otherwise  it  is  the  same  contract 
form  under  which  all  the  cantonment  work  was  carried 
out.  Undei'  this  form  the  contractor  must  pay  the 
"standard  rate  of  wages"  in  the  community  in  which  the 
work  is  being  done,  unless  he  obtains  the  consent  of 
the  contracting  oflicer  of  the  Government  to  depart  from 
the  stanrard  wage  scale.  A  schedule  of  rental  rates  for 
all  equipment,  from  typewriters  to  motor  trucks,  is  listed 
in  the  contract. 

In  the  original  form  of  emergency  contract  the 
maximum  fee  was  set  at  the  fixed  sum  of  $250,000  re- 
gardless of  the  cost  of  the  construction.  As  pointed 
out  by  the  War  Department,  criticism  had  been  based 
upon  the  ground  that  this  maximum  fee  put  no  obstacle 
in  the  way  of  profiteering  in  the  smaller  jobs. 

Committees  Report  on  Contract 

The  committee's  report  on  this  form  of  contract  is, 
in  part,  as  follows: 

"Having  advised  therefore  that  these  various  forms 
be  not  used,  and  for  the  reasons  stated,  the  committee 
unanimously  concurs  in  advocating  what  may  be  termed 
the  cost  plus  a  sliding  scale  fee  scheme  of  contract  for 
both  general  contracts  and  subcontracts.  In  its  general 
application  it  enjoys  the  same  confidence  in  the  building 
world  as  to  the  equities  as  does  the  lump  sum  contract, 
as  is  evidenced  by  its  very  extensive  use.  Its  essential 
features  are  its  applicability  to  projects  great  and 
sm.all — its  extreme  flexibility  with  automatic  adjust- 
ment of  all  variations  in  plan  and  scope.  Under  its 
terms  the  rates  of  pay  for  labor  are  known  to  be  more 
equitable  than  under  other  methods.  It  requires  for  its 
successful  application  a  painstaking  review  of  the 
records  and  standing  of  contractors  just  as  is  now  made 
under  existing  methods  to  insure  the  selection  of  an 
organization  which  measures  up  to  the  requirements  of 
the  contemplated  project,  but  without  working  any 
hardship,  since  no  one  can  escape  the  axiom  that  in  the 
final  analysis  each  job  can  go  only  to  one  contractor. 

"The  committee  believes  that  one  of  the  objections 
charged  to  this  form  of  contract  is  that  it  encourages 
extravagance  and  holds  open  temptati'^ns  to  increase 
costs  because  such  increase  is  accompanied  by  increased 
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compensation.  The  general  form  of  contract  now  in  use 
by  the  Cantonment  Division  in  which  the  percentage 
decreases  as  the  cost  increases  and  is  broken  by  fixed 
fees  at  intervals  seems  calculated  to  effectually  check,  if 
not  prevent,  this  tendency.  Moreover,  under  the  con- 
tract proposed  the  Government  retains  the  right  to 
control  the  prices  of  most  materials  and  of  labor. 
Under  these  circumstances  it  does  not  seem  to  the  com- 
mittee that  such  an  objection  would  have  any  force  in 
relation  to  this  form  of  contract.  No  reasonable  objec- 
tion can  be  pointed  out  by  anyone  possessing  a  full 
understanding  of  its  equitable  operation  in  practice, 
and  finally  this  scheme  appeals  to  the  committee  as 
possessing  one  qualification  which  must  commend  it  to 
all  thinking  men — it  permits  starting  actual  work  weeks 
and  even  months  before  the  details  are  completely 
worked  out  and  delineated  and  permits  the  Govern- 
ment to  push  the  job  at  any  speed  it  may  elect,  changing 
at  will  its  plan  and  scope  but  paying  only  what  the 
work  actually  costs,  plus  a  fee  which  is  so  reasonable  as 
to  be  above  the  reach  of  fair  minded  criticism." 

In  reviewing  the  various  other  methods  proposed  for 
handling  the  new  Government  construction,  the  com- 
mittee pointed  out  the  reasons  why  the  "purchase  and 
hire"  method  and  the  alternative  forms  of  contract  pro- 
posed would  be  undesirable.  The  administration  of 
work  under  the  "purchase  and  hire"  method  would  in- 
volve, according  to  the  report,  the  creation  of  an  un- 
wieldy organization  at  Washington.  The  vast  amount 
of  work  in  widely  scattered  locations  would  make  a 
central  administrative  office  impracticable,  the  commit- 
tee decided.    In  the  words  of  the  report: 

"It  seems  apparent  that  the  valuable  time  lost  in  such 
process  is  an  insuperable  objection  to  this  method.  The 
committee  believes  existing  contractors'  organizations 
should  be  maintained  and  fostered,  as  they  constitute  in 
the  opinion  of  the  committee  important  factors  in  the 
economic  life  of  the  nation,  and  will  be  of  exceeding 
importance  to  its  progress  when  the  war  is  over. 

"The  committee  finding  none  of  the  conditions  which 
would  recommend  this  method  of  procedure  present  in 
the  emergency  construction  work  contemplated,  and 
finding  on  the  contrary  many  serious  objections,  advises 
that  the  'purchase  and  hire'  method  be  not  used." 

The  "Lump  Sum"  Contract 

Regarding  the  "lump  sum"  contract,  the  committee 
reported  that  under  normal  peace  conditions  this  form 
would  be  highly  desirable,  but  that  it  entailed  waiting 
for  drawings,  specifications  and  bids. 

"Thus  would  be  lost  those  precious  months  which 
may  be  measured  not  in  dollars  but  in  lives." 

The  report  continues  as  follows: 

"The  history  of  war  emergency  construction  shows 
the  development  of  many  projects  originally  small  by 
comparison  into  works  of  great  magnitude  and  im- 
portance and  for  such  development  the  'lump  sum'  plan 
is  too  inflexible  to  operate  satisfactorily,  administra- 
tion costs  must  increase  in  adjusting  important  changes, 
while  inequities  and  dissatisfaction  are  bound  to  arise. 
In  such  an  unstable  market  as  exists  costs  must  be 
figured  by  the  contractor  high  enough  to  provide  a 
margin  to  cover  unforeseen  and  uncontrollable  changes 
in  the  prices  of  material  or  labor,  which  would  result  in 


a  speculative  price  which  would  be  disadvantageous  to 
the  Government. 

"Your  committee  advises  therefore  that  the  lump 
sum'  method  be  not  used." 

In  conclusion  the  report  recommended  the  adoption 
of  the  existing  form  of  emergency  construction  con- 
tract, with  sliding  scales  of  percentages  and  fees,  for  all 
the  work  remaining  to  be  done. 


Engineering  Council  Seeks  to  Unite 
Branches  of  Profession 

To  Harmonize  Aims  of  Engineers,  Interpret  Them  to 

Public  and  Strengthen  Weakly-Held 

Fields,  Says  Secretary 

THE  aims  of  the  Engineering  Council,  the  first  annual 
meeting  of  which  was  recently  reported  on  page 
430  of  this  journal  for  Feb.  28,  as  outlined  in  a  state- 
ment by  Alfred  D.  Flinn,  its  secretar>%  are  to  help 
engineers  claim  their  share  in  public  life,  to  develop 
meritorious  projects  for  the  general  good  of  engineers 
or  of  the  public,  to  take  up  the  problems  of  those  in 
new  and  weakly-held  fields  of  engineering,  and  to  central- 
ize the  efforts  of  engineers  on  those  lines  which  are 
of  common  interest.  Mr.  Flinn's  statement,  telling  also 
something  of  the  work  already  undertaken,  follows : 

"The  Engineering  Council  held  its  first  meeting  June 
27,  1917.  In  the  months  which  have  elapsed,  useful 
services  have  been  rendered  to  the  Government,  to  engi- 
neering societies  and  to  individuals,  and  progress  has 
been  made  in  perfecting  the  Council's  organization. 
Several  important  committees  have  been  created  and 
have  accomplished  much. 

"The  Engineering  Council  is  an  organization  of 
national  technical  societies  of  America  created  to  provide 
for  consideration  of  matters  of  common  concern  to  engi- 
neers as  well  as  those  of  public  welfare  in  which  the 
profession  is  interested,  in  order  that  united  action  may 
be  made  possible.  The  Engineering  Council  is  now 
composed  of  the  American  Society  of  Civil  Engineers, 
the  American  Institute  of  Mining  Engineers,  the  Ameri- 
can Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers,  having  a  membership 
of  33,000  and  known  as  the  Founder  Societies. 

"Limitation  of  financial  resources  has  been  and  still  is 
one  of  the  greatest  handicaps.  At  the  beginning  of  this 
year,  an  appropriation  of  $16,000  by  the  United  Engi- 
neering Society,  contributed  equally  by  the  four  Founder 
Societies,  became  available  for  the  period  ending  Oct. 
31,  1918.  Although  this  sum  provides  for  the  usual 
expenses  of  the  secretary's  office,  for  inaugurating 
several  permanent  lines  of  service  and  for  a  few  special 
items  in  connection  with  the  war,  it  is  far  from  adequate. 
The  Engineering  Council  is  still  forced  to  go  slowly  on 
work  already  undertaken  and  to  decline  or  defer  other 
meritorious  projects.  That  the  Engineering  Council 
has  accomplished  as  much  as  it  has  is  due  chiefly  to  the 
fact  that  individuals,  societies  and  Govermuent  bureaus 
have  informally  contributed  services  and  means.  Ad- 
ditional income  must  be  had  if  it  is  to  bring  to  pass 
within  a  reasonable  time  many  of  the  things  rightfully 
expected  of  it  for  the  benefit  of  professional  engineers, 
the  country,  the  Government  and  the  public. 
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"Restriction  of  membership  in  the  Engineering 
Council  to  the  four  societies  mentioned  is  not  intended. 
Quite  to  the  contrary,  it  is  planned  and  earnestly  desired 
that  other  national  engineering  and  national  technical 
societies  shall  become  affiliated,  thus  making  the  Engi- 
neering Council  truly  representative  of  the  hundred 
thousand  engineers  in  all  branches  of  the  profession 
throughout  the  United  States.  Conditions  and  methods 
for  the  admission  of  additional  societies  have  been 
developed.  Henceforth,  a  chief  aim  of  the  Engineering 
Council  will  be  to  increase  the  number  of  member  soci- 
eties and  thus  gain  not  only  an  enlargement  of  its 
capacity  for  usefulness  along  its  chosen  lines,  but  also 
greater  technical  and  financial  suport. 

Activities  Outlined 

"So  extensive  is  the  field  of  possible  activity  for  the 
Engineering  Council  that  even  yet  it  is  unwise  to  set  its 
bounds.  Nevertheless,  some  of  the  proposed  activities 
may  now  be  outlined.  Foremost  among  these  is  the 
fostering  of  a  sense  of  solidarity  throughout  all  divi- 
sions of  the  profession  in  all  parts  of  the  country — 
the  increasing  of  a  sense  of  common  interest  and  of  the 
strength  that  results  from  unification.  To  this  end> 
subordination  to  the  general  welfare  of  the  preferences 
and  pride  of  organizations  and  of  persons  may  be  neces- 
sary; but  it  is  confidently  expected  that  even  through 
difficult  places  the  right  paths  will  be  found.  Patience 
and  good  sense  will  win  full  and  effective  cooperation. 
Publicity  of  a  high  order,  but  of  a  practical  sort,  must 
be  devised  that  both  engineers  and  the  public  may  be 
informed  not  only  of  engineering  achievements  in  physi- 
cal work,  but  also  of  the  services  which  peculiarly 
pertain  to  engineers,  in  mental  realms,  those  which  they 
are  performing  and  those  which  they  should  perform. 
Engineers  and  engineering  must  be  made  more  com- 
prehensible to  the  people  up  and  down  the  land,  and 
kept  instructively  and  interestingly  in  the  public  prints, 

"A  most  important  service  is  the  standardization  of 
definitions,  methods,  requirements  and  tests  for  all  vari- 
eties of  engineering  materials  and  work.  Others  are  the 
improvements  of  the  methods  and  requirements  of  engi- 
neering colleges,  the  standardizing  of  the  meanings 
and  values  of  the  degrees  given  to  graduates,  and  the 
broadening  of  the  engineer  through  knowledge  of 
humanitarian  subjects,  in  which  other  professional  men 
take  interest. 

"Mutual  helpfulness  in  getting  the  right  engineer  for 
the  empty  niche  of  usefulness  and  in  finding  an  empty 
niche  for  the  unemployed  engineer,  or  for  the  one  seek- 
ing advancement,  has  for  years  been  a  need  of  engineer- 
ing societies,  widely  voiced,  especially  by  the  younger 
men.  Many  endeavors  have  been  made  and  are  be- 
ing made  to  meet  this  need,  with  more  or  less  success ;  but 
most  of  them  have  been  limited.  Engineering  Council  has 
already  given  this  matter  much  thought  and  has  put 
it  in  the  hands  of  the  American  Engineering  Service, 
one  of  its  committees.  To  meet  these  demands  this 
committee  has  been  assembling  in  its  offices  in  the 
Engineering  Societies  BuiMing,  New  York,  comprehen- 
sive lists  and  much  detailed  information  concerning 
engineers  in  all  branches  of  the  profession.  During  the 
past  few  months  there  have  been  supplied  to  the  Govern- 
ment departments  and  bureaus  several  thousand  names 


of  engineers,  from  which  men  were  selected  to  fill  a 
great  variety  of  positions  in  uniformed  and  civilian 
service  for  the  Army,  the  Navy  and  other  branches  of  the 
Government's  activities  in  connection  with  the  war,  as 
well  as  for  manufacturers  and  contractors  engaged  upon 
Government  war  work.  Hitherto  these  war  demands 
have  absorbed  most  of  the  energies  of  this  committee  and 
its  staff,  but  incidentally  there  have  been  accumulated 
great  masses  of  live  material  which  can  in  the  near 
future  be  recast  into  a  suitable  mold  of  classification 
and  indexed  for  permanent  use.  On  methods  of  classi- 
fying and  indexing  the  committee  has  already  done 
not  a  little  work.  It  is  the  intention  to  discover  what 
has  been  done  by  others  and  so  combine  and  strengthen 
all  useful  systems  as  to  secure  the  greatest  benefits 
for  engineers,  for  employers  and  for  local,  state 
and  national  governments.  It  is  the  aim  ultimately  to 
create  a  complete,  skilfully  classified  catalog  of  all 
American  professional  engineers. 

Fields  That  Are  Held  Weakly 

"It  has  become  evident  that  although  numerous  engi- 
neering societies  are  occupying  limited  fields  efficiently, 
and  although  some  of  these  fields  are  extensive,  there  are 
large  sectors  of  the  domain  of  the  engineer  which  are 
either  but  weakly  held  or  else  are  usurped  by  others. 
This  condition  has  arisen  partly  from  specializing  ten- 
dencies among  societies  as  well  as  among  individuals. 
Until  the  present  time  there  has  been  no  central  agency 
capable  of  entering  these  sectors  and  competent  to  speak 
for  the  profession  at  large — no  duly  constituted  rep- 
resentative to  learn  of  the  share  in  local  civic  and 
governmental  enterprises  which  should  be  the  engineer's, 
to  claim  it  for  him,  and  to  see  that  he  gets  it;  no 
organization  to  harmonize  the  action  of  the  profession 
on  similar  questions  in  different  localities ;  no  interpreter 
to  the  public  of  the  engineer,  his  work,  his  ideals  and 
his  methods;  no  body  to  develop  meritorious  projects 
for  the  general  good  of  the  profession  or  for  the  benefit 
of  the  public ;  no  one  constantly  on  guard  to  detect  and 
oppose  objectionable  schemes  and  tendencies.  To  fill 
these  gaps  is  the  great  aim  of  Engineering  Council,  not 
by  demolishing  any  useful  existing  agencies,  but  by 
building  these  into  a  well  proportioned  and  thoroughly 
furnished  structure.  Time  will,  of  course,  be  required 
for  erecting  and  perfecting  such  an  organization  with 
its  necessary  local  branches  covering  all  the  United 
States. 

"Engineers  are  organizers  and  should  be  directing 
their  abilities  as  such  to  the  greater  service  of  the 
nation.  No  better  demonstration  of  the  need  of  such 
a  centralizing  body  as  the  Engineering  Council  could  be 
had  than  the  multiplicity  of  existing  engineering  organi- 
zations, and  especially  the  manifestation  during  recent 
months  of  this  tendency  to  segregation  exhibited  in 
efforts  to  serve  the  Government  in  connection  with  the 
war.  Order  is  slowly  being  brought  into  this  confusion, 
but  if  the  Engineering  Council  could  have  been  well 
established  before  the  beginning  of  the  war,  it  would 
have  become  at  once  the  connecting  link  between  the 
Government  and  engineers,  securing  results  quickly, 
directly,  economically  and  in  an  orderly  manner.  While 
contributing  its  best  endeavors  to  the  winning  of  an 
early  and  complete  victory,  the  Engineering  Council  must 
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be  shaping  its  organization  so  as  to  be  prepared  to  aid 
engineers  in  taking  the  leading  part  which  must  be 
theirs  in  the  years  that  will  follow  the  conclusion  of 
peace. 

"Unselfish  service  and  mutual  helpfulness  must  be  the 
test  requirements  for  all  the  undertakings  of  the  Engi- 


neering Council.  Offensive  political  or  business  activi- 
ties must  be  avoided  and  the  selfish  aims  of  groups  or 
individuals  must  not  be  fostered.  If  the  work  roughly 
outlined  be  carried  forward  in  this  spirit,  no  fears  need 
be  entertained  for  the  profession's  ethics,  its  honor,  or 
the  standing  of  the  engineer  in  the  community." 


New  Haven  Orders  Five  180-Ton 
Electric  Locomotives 

Will  Haul  Through  Trains  Over  New  York  Connecting 

Railroad,  Where  Grades  Are  Too  Heavy 

for  Present  Power 

ELECTRIC  locomotives  have  been  ordered  for  several 
railroads  surpassing  in  size  anything  yet  built  of 
their  type.  They  were  described  Mar.  16  before  the 
New  York  Railroad  Club  by  various  speakers.  Among 
those  described  were  the  180-ton  alternating-current 
locomotives  for  the  New  York,  New  Haven  &  Hartford 
R.R.  for  service  in  hauling  through  trains  over  the 
New  York,  New  Haven  &  Hartford  R.R.  for  service 
in  hauling  through  trains  over  the  New  York  Con- 
necting R.R.  They  compare  with  the  120-ton  locomo- 
tives now  in  service  on  the  New  Haven.  They  were  de- 
scribed by  E.  R.  Hill,  of  Gibbs  &  Hill,  consulting  engi- 
neers, from  whose  paper  these  notes  are  taken. 

The  completion  of  the  New  York  Connecting  R.R. 
over  Hell  Gate  and  the  electrification  of  this  line  for 
passenger  service  via  Sunnyside  Yard  into  the  Pennsyl- 
vania Station  in  New  York,  together  with  the  possibility 
of  electrification  later  for  freight  service  over  this  line 
of  the  Long  Island  R.R.  to  Bay  Ridge,  has  introduced 
some  new  problems.  The  present  New  Haven  electrified 
lines  are  nearly  level,  the  maximum  gradient  being  0.4%. 
In  contrast  to  this  is  the  profile  of  the  New  York  Con- 
necting R.R.,  shown  in  one  of  the  illustrations. 

Express  trains  operated  between  Grand  Central  Sta- 


profile  of  new  york  connecting  railroad 
ujAND  connections. 


tion  and  New  Haven  average  11  steel  cars  and  weigh 
about  770  tons.  Maximum  trains  of  this  character 
average  12  steel  cars,  and  weigh  from  850  to  900  tons. 
These  trains  must  be  operated  between  New  Haven  and 
the  Pennsylvania  Station  over  the  heavier  grades  of  the 
New  York  Connecting  R.R.,  and  therefore  it  is  neces- 
sary  to   provide   heavier   locomotives   than   those   now 
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in  use,  or  doublehead  the  present  locomotives,  as  is  fre- 
quently done  on  the  heavier  trains. 

Another  condition  limiting  the  New  Haven's  opera- 
tion is  the  restriction  imposed  by  the  New  York  Central 
R.R.  as  to  total  weight  and  axle  loading  of  locomotives 
using  the  drawbridge  and  viaducts  on  the  New  York 

Central's  line  into  the  Grand 
Central  Station.  The  New 
York  Central's  conditions  limit 
the  loads  on  the  four  driving 
axle  locomotives  to  47,500  lb. 
per  axle,  and  of  locomotives 
with  six  driving  a.xles  to 
41,000  lb.  per  axle.  There  are 
limitations  also  as  to  the  total 
weight  of  the  locomotive  and 
the  extent  to  which  double- 
heading  is  permitted. 

The  five  180-ton  engines 
now  on  order  represent  the 
maximum  in  weight  and  ca- 
pacity of  the  alternating-cur- 
rent direct-current  type  that 
will  not  exceed  the  New  York 
Central  structure  limitations. 
This  does  not  quite  meet  the 
maximum  desii-ed  perfor- 
Imance,  however,  for  through 
express  trains  on  the  New 
York  Connecting  R.R,  grades. 
The  new  engine  will  handle  12- 
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car  trains  on  the  Pennsylvania  aireci-current  termiinal 
grades  and  eastbound  on  the  New  York  Connecting  R.R. 
0.72 '^o  grade,  but  will  handle  only  11-car  trains  on  the 
westbound  1.2%  New  York  Connecting  R.R.  grade. 
This  latter  grade  is  two  miles  long,  and  the  plan  is  to 
employ  electric  pushers  for  assisting  westbound  trains 
of  more  than  eleven  cars  up  this  grade.  An  alternative 
to  this  is  to  doublehead  these  engines  with  one  of  the 
old  gearless  type  of  locomotive. 

Prior  to  this  the  latest  and  largest  type  of  locomotive 
on  the  New  Haven  was  the  2-4-4-2  engine  having  four 
driving  axles  and  two  pony  axles  in  two  trucks,  each 
driving  axle  being  equipped  with  a  pair  of  single  re- 


with  those  of  the  34  freight  ana  neavy  passenger 
straight  single-phase  locomotives  built  in  1911  for  use 
in  freight  service. 

These  locomotives,  Mr.  Hill  said  in  conclusion,  illus- 
trate in  a  general  way  the  adaptability  of  electric  trac- 
tion in  meeting  the  constantly  increasing  requirements 
of  railroad  service.  In  this  case,  without  modification  of 
the  general  type  or  any  of  the  mechanical  or  electrical 
details,  and  without  exceeding  the  existing  weight  limi- 
tations on  bridge  structures,  a  locomotive  50%  larger 
than  those  in  present  service  has  been  produced  simply 
by  the  addition  of  a  driving  axle  and  a  pair  of  motors 
to  each  truck  with  adaptation  of  mechanical  and  elec- 


TWO  TYPICAL,  FORMS  OF  OVERHEAD  CONSTRUCTION  ON  NEW  YORK  CONNECTING  RAILROAD 


duction  geared  motors  with  quill  drive.  The  new  en- 
gines are  duplicates  of  these  present  engines  in  all 
essential  respects,  the  main  differences  being  that  there 
are  three  pairs  of  drivers  on  each  truck  instead  of  two, 
and  that  pony  axles  are  used  at  both  ends  of  each  truck 
instead  of  the  outer  ends  only.  Comparisons  of  the 
principal  dimensions  of  the  120-ton  and  180-ton  locomo- 
tives are  given  in  the  accompanying  table.  In  all  prin- 
cipal respects  the  details  of  the  locomotive  are  identical 

COMPARISON  OF   120-TON  AND   180-TON  ELECTRIC  LOCOMOTIVES 
Weight,  lb.  180-Ton  120-Ton 

Mechanical  pprts 

Electrical  and  air-brake  parts. 

Stea.-heating  equipment  and  miscellaneous 


187,500 

161,700 

12,800 


123,900 
113,100 


Total. 


On  each  driving  axle . 
On  each  pony  axle.  .  . 


362,000 


41,000 
29,000 


Rigid  wheel  base 1 4  ft.  3  in. 

Total  wheel  base 59  ft.  6  in. 

Length  over  all 69  ft.  0  in. 


239,000 

45,500 
28,500 

3  ft.  0  in 
40  ft.  6  in 
50  ft.  Oin. 


Number  of  motors. 
Horsepower: 

One  hour 

Continuous 


12 


Maximum  safe  speed,  m.p.h. 
Tractive  effort 


2,550 
2,025 


70 


One  hour 

Continuous 

Maximum  safe  speed     

Balanced  speed  with  770-ton  average  train: 

On  level 

On  0.4%  New  Haven  grade 

On  0.7%  connecting  railroad  grade :  .  .  .  . 

On  1.2%  connecting  railroad  grade 


21,000 

14,500 

70 

60 
42 
35 
28 


1,770 
1,350 


17,700 
12,200 


trical  details  for  the  mounting  and  control  of  the  ad- 
ditional parts. 

Mr.  Hill  illustrated  his  address  with  views  of  the 
overhead  construction  on  the  New  York  Connecting 
R.R.,  as  well  as  data  relating  to  the  locomotives.  Two 
views  of  typical  design  are  here  shown. 


Connecticut  Will  Build  Only  War  Roads 

In  the  annual  report  of  Charles  J.  Bennett,  highway 
commissioner  of  Connecticut,  which  covers  the  term 
ending  Sept.  30,  1917,  it  is  stated  that  the  department 
has  become  more  firmly  convinced  that  the  necessities 
of  present-day  traffic  on  main  highways  require  the 
construction  of  pavements  of  a  high  character.  Condi- 
tions at  present  are  abnormal,  but  even  without  the 
war  there  is  a  constant  growth  in  the  demand  for  a 
twelve  months'  use  of  the  roads  which  makes  it  neces- 
sary to  expend  increasing  amounts  of  money  in  the 
construction  of  improved  types  of  road  surface.  The 
department  expects  to  construct  during  the  coming 
year  only  such  roads  as  are  of  vital  necessity  to  through 
traffic  or  for  the  development  of  facilities  for  the  propa- 
gation of  the  war.  This  policy  may  interfere,  it  is 
stated,  with  a  development  of  the  state  highway  system 
from  the  standpoint  of  the  tourist  or  for  the  improve- 
ment of  local  communities,  but  everything  must  be  done, 
to  further  the  nation's  immediate  interests. 
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Plant  with  Capaciti/  of  1500  Tons  a  Day  Cuts  Hand  Labor  to  Minimum 
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Tankage  Drying  All  Done  as  Single  Process  in  199  Air-Ti^M  Reducers 


f/ie  Reducer  is  the  Vita^l' 
Part  of  the  Codwell  Sys- 
tem^. Green  Oarbag'e  is 
Spouted  from  Overhead 
Convei/or  Through  Top 
Door  Shown  Partly  Open- 
ed.Dry  Tankaye  isDis- 


charyed  Throuyh   Side 
Door  Onto  Conveyor 
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V/aier  Vapor  are  Piped 
from.  Peducer  to  Sep- 
arator and  Condenser. 
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By  H.  V. 

Engineer,  C.  O.   Bartlett 

BESIDES  being  the  largest  of  its  kind  in  the  world, 
the  garbage-reduction  plant  recently  installed  to 
convert  the  millions  of  tons  of  food  wastes  of  New  York 
City  into  grease  and  fertilizer  embodies  a  number  of 
new  features  in  design  which  have  been  the  means  of 
effecting  sanitary  conditions  never  before  attained. 
The  green  garbage  is  not  stored,  so  there  is  no  possibil- 
ity of  decomposition  at  the  plant.  By  means  of  a  novel 
system  of  conveyors  garbage  is  rapidly  fed  at  will 
into  any  of  the  199  reducers  in  which  for  15  hours  it  is 
cooked,  washed  and  steamed.  The  process  is  one  of  de- 
hydration, in  which  there  are  no  chemical  actions  after 
the  boiling  point  is  passed,  consequently  no  offensive 
odors  are  created.  Furthermore,  the  entire  process  of 
reducing  a  charge  of  green  garbage  to  tankage  is  con- 
ducted in  a  single,  continuously  closed  tank  from  which 
no  odors  can  escape.  Hand  labor  is  practically  elimi- 
nated by  the  use  of  38  different  conveyors  for  moving 
the  garbage,  tankage  and  waste  products. 

The  plant  is  located  on  Fresh  Kills,  lower  Staten  Is- 
land, Borough  of  Richmond,  New  York  City.  There  is 
no  railroad  connection.  All  materials  used  must  be 
brought  in  or  taken  out  by  boats.  The  materials  re- 
ceived are  1500  tons  of  garbage  per  day,  necessary  sol- 
vent, and  coal  for  3000  hp.  of  boilers.  The  materials 
shipped  are  grease,  tankage  and  such  byproducts  as 
bottles,  cans,  bones  and  rags.  To  accommodate  the  ship- 
ping, a  dock  1000  ft.  long  has  been  provided.  The  de- 
signers of  this  plant  had  about  57  acres  of  unimproved 
practically  level  land  at  their  disposal,  so  the  conditions 
were  ideal  for  the  construction  of  a  plant  for  the  eco- 
nomical and  rapid  handling  of  the  garbage,  the  va- 
rious materials  required  for  its  treatment  and  the 
final  products. 

The  plant  was  put  in  operation  late  in  1917.  It 
was  designed  to  meet  the  conditions  of  a  contract  be- 
tween the  Metropolitan  By-Products  Co.  and  the  City 
of  New  York  for  the  disposal  of  all  the  garbage  from 
the  city  excepting  a  part  of  Queens  Borough  and  Staten 


SCHIEFER 
&  Snow  Co., 


Cleveland. 


Island  for  a  period  of  five  years  (the  city  reserving  the 
privilege  to  buy  the  plant  at  the  expiration  of  the 
contract).  The  nominal  capacity  of  the  plant  is  1500 
tons  a  day.    It  is  operated  in  three  shifts  of  8  hr.  each. 

While  in  transit  in  150-  to  300-ton  barges  the  gar- 
bage is  covered  with  large  waterproofed  tarpaulins 
which  are  washed  and  spread  out  to  dry  each  trip  while 
the  garbage  is  being  unloaded. 

A  2-yd.  clamshell  bucket  transfers  the  garbage  from 
the  barges  to  a  large  receiving  hopper  placed  on  shore 
and  located  directly  over  a  picking  or  sorting  conveyor. 
A  feeder  is  provided  under  this  hopper  to  insure  an 
even  layer  of  material  on  the  conveyor  which  is  es- 
sential to  the  preliminary  sorting  of  certain  materials. 
This  feeder  consists  of  a  cast-iron  box  in  which  two  in- 
termeshing  paddle  wheels  slowly  revolve,  allowing  the 
proper  amount  of  material  to  pass  through. 

The  picking  conveyor  consists  of  a  series  of  overlap- 
ping steel  pans  mounted  on  two  strands  of  chains  that 
are  in  turn  mounted  on  self-oiling  rollers.  Men  are 
stationed  on  both  sides  of  this  slow  moving  conveyor 
whose  duty  it  is  to  remove  (as  far  as  possible  without 
stirring)  all  glass,  crockery,  cans,  large  rags,  wood  and 
other  substances  that  might  clog  the  conveyors  or  ma- 
chinery. It  is  here  that  the  milk  and  wine  bottles  are 
recovered  and  placed  in  boxes  or  barrels  while  worth- 
less broken  crockery,  sticks,  etc.,  are  thrown  into  a 
chute  that  leads  to  a  dump  car  below.  The  empty  cans 
are  separated  and  when  a  boatload  has  accumulated  they 
are  shipped  away.  It  is  interesting  to  note  that  the  tin  is 
recovered  from  the  cans  by  a  bath  of  chlorine  gas.  The 
gas  is  condensed  and  used  in  the  dyeing  of  silk.  The 
cans  are  then  melted  and  cast  into  sash  weights. 

From  the  picking  conveyor  the  green  garbage  is  fed 
to  the  system  of  conveyors  installed  inside  the  reducer 
house.  These  conveyors,  8  in  number,  are  made  alike 
in  so  far  as  duplication  is  possible.  Each  one  consists 
of  a  double  strand  of  heavy  drop-forged  chain  between 
the  strands  of  which  are  mounted,  at  intervals,  steel 
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plate  flights  or  scrapers.  These  scrapers  run  in  a  water- 
tight trough  in  which  are  located  slide  gates  of  the 
rack-and-pinion  type.  The  gates  are  all  of  the  same 
pattern,  whether  for  feeding  down  to  the  reducers  or 
from  one  conveyor  to  another. 

The  conveyors  are  so  arranged  that  by  the  proper 
manipulation  of  the  gates  the  garbage  can  be  directed  to 
any  one  of  the  199  reducers  located  under  the  conveyors. 
The  conveyors  are  driven  by  electric  motors — the  drives 
being  alike  so  that  one  spare  part  of  each  kind  suffices 
for  any.  Conveyors  2  and  3  are  in  duplicate  so  that  any 
mishap  to  either  will  not  tie  up  the  plant.  Conveyors 
8  and  9  are  called  the  "overs"  conveyors,  for  as  their 
name  implies  they  are  so  placed  that  they  will  catch  any 
material  that  might  run  over  the  openings  or  be  left 
over  after  filling  the  reducers  when  using  conveyors 
4,  5,  6  or  7. 

The  m;ain  or  reducer  building  is  a  one-story  structure 
of  concrete  with  brick-fillad  side  walls  covering  an  area 
160  X  337  ft.  Space  is  allowed  for  10  rows  of  reducers, 
24  in  a  row,  or  41  more  than  the  present  installation. 
The  reducers  are  elevated  a  few  feet  from  the  floor  to 
accommodate  the  necessary  pipe  lines,  traps,  etc.,  as 
well  as  to  facilitate  the  discharging  of  the  finished 
product  onto  a  belt  conveyor  placed  in  a  pit  between  two 
rows  of  reducers.  There  are  two  platforms  running  the 
length  of  the  house.  One  platform  is  in  front  of  two 
lines  of  reducers  and  gives  access  to  all  gages  and  sight 
glasses.  The  other  platform  is  a  little  higher  (just 
on  a  level  with  the  reducer  top)  and  gives  access  to  the 
sample  holes  and  spouts  for  filling  in  the  green  gar- 
bage. These  platforms  are  made  of  2  x  4-in.  stuff  laid 
flat  with  about  i  in.  between  and  are  the  only  wood  in 
the  building. 

Each  group  of  24  reducers  has  its  separate  crew  of 
men  and  its  own  vapor  and  steam  lines,  trap  tanks,  con- 
densers and  separators.  Furthermore,  the  piping  and 
valves  are  so  arranged  that  any  one  reducer  can  be  out 
of  commission  without  affecting  the  operation  of  the 
others. 

The  reducer  is  the  central  feature  of  the  disposal  proc- 
ess known  as  the  Cobwell  system,  which  was  designed 
by  the  C.  0.  Bartlett  &  Snow  Co.,  Cleveland,  and  con- 
sists of  a  cylindrical  steel  shell  whose  height  is  about 
one-half  the  diameter.  The  bottom  and  sides  of  the 
reducers  are  double-jacketed  and  so  arranged  that  live 
steam  at  about  100  lb.  pressure  can  be  admitted  to  the 
jacket  without  coming  in  contact  with  material  inside 
the  reducer.  A  center  spindle  is  located  on  the  vertical 
axis  of  the  reducer,  on  which  is  mounted  a  pair  of  stir- 
ring paddles.  This  spindle  is  revolved  by  means  of  a 
pair  of  bevel  gears  and  shafting  located  on  the  top 
of  the  tank  and  driven  by  means  of  a  tight  and  loose 
pulley  from  an  electric-m.otor-driven  line  shaft  which 
serves  24  reducers.  A  single  reducer  holds  about  5  tons 
of  green  garbage  and  is  filled  in  from  5  to  15  minutes. 

When  the  charging  of  a  reducer  is  completed  the 
charging  door  is  clamped  down  and  solvent  is  intro- 
duced until  the  mass  is  just  covered.  Steam  is  then 
turned  into  the  steam  jacket,  the  agitators  started,  and 
the  valves  to  the  vapor  line  opened.  The  vapors  are 
carried  to  a  condenser,  where  the  solvent  is  separated 
from  the  water  and  returned  to  the  system  for  further 
use.    Sea  water  is  used  for  condensing  and  is  returned 


THE  REDUCERS  ARE  NEARLY  READY  FOR  USE 

Asbestos  covers  yet  to  be  placed  and  feeding  chutes  to  be  hung. 
Green  garbage  distributing  co.iveyor  for  nearest  reducer  appears 
in  upper  fortgrojnd. 

to  the  bay.  It  is  interesting  to  note  that  the  water 
vaporizes  at  a  lower  temperature  when  evaporated  with 
a  solvent  than  otherwise.  Cooking  is  continued  until 
the  garbage  is  completely  dehydrated  and  the  solvent 
goes  to  the  condenser  free  of  water.  During  the  proc- 
ess of  dehydration  more  or  less  liquid,  sometimes  con- 
taining such  light  substances  as  corks,  is  carried  over, 
hence  it  is  necessary  to  introduce  a  large  trap  tank  that 
can  be  drawn  off  from  the  bottom. 

The  dehydrating  operation  requires  about  seven 
hours,  at  the  end  of  which  time  the  solvent  contains  a 
large  amount  of  grease  which  has  been  liberated  from 
the  garbage.  The  reducer  is  provided  with  strainers  in 
the  bottom  through  which  the  liquor  containing  solvent 
and  grease  is  then  drawn  to  a  still  or  treating  tank,  in 
which  the  solvent  is  recovered  by  distillation.  The  re- 
ducer is  then  filled  again  with  solvent  and  drawn  off 
as  before,  and  even  a  third  time — ^the  three  washes  re- 
quiring an  average  of  45,  90  and  120  min.,  respectively. 

The  separation  of  the  grease  from  the  solvent  is  all 
done  in  one  still  house  in  which  are  located  10  stills  that 
csLxi  be  used  interchangeably.  The  stills  consist  of 
cylindrical  steel  tanks,  8  ft.  in  diameter  and  30  ft.  long, 
laid  horizontally,  in  which  is  located  a  nest  of  small 
pipes  for  the  admission  of  steam,  the  steam  never  com- 
ing in  contact  with  the  material  to  be  distilled.  When 
the  grease-laden  solvent  is  introduced  it  is  vaporized 
and  then  condensed  in  a  jet  condenser,  while  the  grease 
is  left  as  residue  and  is  drawn  off  to  storage  tanks. 

The  discharge  door  on  the  side  of  the  reducer  is  then 
opened.  The  agitator  is  so  shaped  that  when  revolving 
it  has  a  tendency  to  push  the  mass  out  toward  the  sides 
of  the  reducer,  thus  making  it  self-emptying.  It  re- 
quires about  15  mjin.  to  empty.  The  material  as  it  leaves 
the  reducer  is  of  a  brownish  color  and  has  an  odor  not 
at  all  offensive,  reminding  one  of  fresh  roasted  coffee. 
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LOOKING  ALONG  THE  TOPS  OF  THE  REDUCER  UNITS  ONE  SEES  THE  GREEN  GARBAGE  COXVEYORS  AND  FEEDER 
SPOUTS  AND  THE  BELT-DRIVEN  GEARS  THAT    ROTATE    THE    STIRRING    DEVICES 


It  is  then  perfectly  dry  and  sterile  and  is  usually  called 
tankage. 

The  tankage  is  discharged  from  the  reducers  at  a  uni- 
form rate  and  drops  by  gravity  onto  a  belt  conveyor 
for  transportation  to  the  tankage  house.  Although  the 
material  is  warm  it  is  not  hot  enough  to  do  any  damage 
to  the  belt  conveyors.  By  a  series  of  longitudinal,  cross 
and  inclined  belt  conveyors  the  tankage  is  elevated  to  a 
point  about  50  ft.  above  the  ground,  where  it  is  dis- 
charged into  a  large  revolving  screen,  provided  with 
riding  rings  that  run  on  revolving  trunnions.  The 
screen  is  made  of  wire  cloth  with  IJ-in.  mesh.  The 
tailings  are  discharged  onto  a  slow-speed  belt  conveyor. 
Two  men  are  stationed  alongside  this  conveyor.  One 
picks  out  all  bones  and  drops  them  in  a  chute  thrt 
leads  to  a  distributing  conveyor,  which  distributes  and 
discharges  them,  to  the  storage  room  below.  The  other 
picks  off  all  the  rags  and  tosses  them  to  the  storage  bins. 
The  material  left  on  the  belt,  consisting  of  sticks,  corn- 
cobs and  miscellaneous  rubbish  that  would  not  pass 
through  the  preliminary  screen,  is  discharged  to  a  chute 
that  leads  to  a  rubbish  car.  This  material  is  deposited 
on  a  dump. 

Corn  husk,  which  fortunately  comes  only  two  or  three 
months  in  the  year,  is  one  of  the  most  difficult  materials 
to  put  through  the  plant  and  is  practically  worthless  as 
a  tankage  content  excepting  for  the  small  amount  of 
potash  it  contains.     It  is  proposed  at  this  plant  to  pick 


the  corn  husk  out  of  the  green  garbage  at  the  dock  and 
char  it  in  a  revolving  drum,  thus  eliminating  it  from 
the  conveyors  and  reducer,  and  also  conserving  the  pot- 
ash content. 

The  tankage  that  passes  through  the  meshes  of  the 
preliminary  screen  is  chuted  to  a  scraper-conveyor  that 
distributes  the  material  to  a  row  of  four  revolving 
screens  that  are  duplicates  of  the  prelimina->'  screen 
excepting  that  the  mesh  is  much  finer.  Material  that 
passes  over  the  ends  of  these  final  screens  is  discharged 
onto  a  belt  conveyor  provided  with  a  magnetic  head 
pulley.  This  pulley  removes  all  particles  of  iron,  such  as 
hairpins  and  knives  and  forks.  The  amount  of  iron  re- 
covered is  less  than  0.25%  of  the  tankage. 

From  this  be^t  conveyor  the  material  passes  to  a 
scraper-conveyor  that  moves  the  material  to  two  dry- 
grinding  pans.  These  consist  of  heavy  cast-iron  bowls 
9  ft.  in  diameter  in  which  the  material  is  ground  by  a 
pair  of  heavy  revolving  cast-iron  rollers  whose  weight 
is  sufficient  to  grind  anything  short  of  steel  ball  bear- 
ings. The  ground  material  is  discharged  onto  a  belt 
conveyor  and  thence  to  a  screw  conveyor  that  carries  the 
material  to  a  vertical  bucket  elevator.  From  the  ele- 
vator the  material  chutes  to  a  scraper  conveyor  which 
carries  it  back  to  the  screens  for  rescreening.  It  will 
be  noted  that  at  this  point  there  is  a  complete  cycle  so 
that  all  material  passing  through  the  preliminary  screen 
is  either  screened  through  the  final  screens  or  removed 


560 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  12 


FINISHED  TANKAGE  IS  DROPPED   INTO   .STOREHOUSE 

Fed    from    screw    conveyors :    removed    by    dropping    through 
holes  on   to  a  belt  conveyor  leading  to   boats. 

by  the  magnetic  separator.  Occasionally  there  are  large 
pieces  of  brass,  etc.,  that  will  neither  grind  nor  sepa- 
rate. These  are  removed  by  hand  from  the  dry  pans  or 
from  one  of  the  belt  conveyors. 

The  material  that  passes  through  the  final  screens  is 
finished  tankage  and  is  transferred  to  an  80  x  110-ft. 
storage  house  by  a  series  of  conveyors  and  elevators  so 
arranged  that  it  can  be  completely  filled. 

All  tankage  is  shipped  from  the  plant  in  boats,  so 
there  is  no  necessity  for  bagging.  The  tankage  is 
dropped  from  the  storehouse  floor  to  two  parallel  belt 
conveyors  which  discharge  onto  inclined  belt  convey- 
ors leading  to  swivel  spouts  placed  on  the  dock.  The 
spouts  finally  deliver  the  tankage  into  the  holds  of  the 
boats. 

A  narrow-gage  industrial  railway  connects  the  va- 
rious departments  of  the  plant.  It  is  equipped  with 
gasoline  locomotives  and  standard  contractor's  dump 
cars.  This  railroad  was  used  to  good  advantage  during 
the  construction  of  the  plant  and  is  also  used  for  the 
wasting  of  rubbish  and  for  the  reclaiming  of  coal  from 
the  storage  piles. 

Commercial  electric  power  has  been  used  throughout 
the  plant  for  driving  machinery,  conveyors  and  salt- 
water rotary  pumps. 

Steam  is  used  in  the  reducers,  stills  and  reciprocating 
pumps  from  a  55  x  140-ft.  boiler  house  containing  five 
610-hp.  water  tube  boilers.  The  stack  for  the  boilers 
is  of  concrete,  19  ft.  diameter  by  203  ft.  high. 

Coal  for  the  boilers  is  unloaded  from  the  barges  by 
a  clamshell  bucket  and  placed  in  a  hopper  on  the  dock. 
The  coal  received  is  run-of-mine  and  is  fed  by  a  double- 
plunger  feeder  into  a  two-roll  crusher  that  reduces  it 


to  the  proper  size  for  the  stokers.  The  coal  hopper  is 
placed  close  to  a  hopper  for  receiving  garbage  so  that 
the  same  grab  bucket  can  unload  either  coal  or  garbage. 

From  the  crusher  the  coal  drops  to  a  belt  conveyor 
that  travels  up  and  alongside  the  reducer  building  and 
deposits  the  coal  on  a  conveyor  at  right  angles  that 
travels  on  an  incline  to  a  position  over  the  bunkers 
in  the  boiler  house.  Two  stationary  trippers  are  placed 
in  this  belt,  outside  of  the  boiler  house,  so  that  coal 
may  be  stored  on  the  ground.  The  local  industrial  rail- 
road reclaims  this  coal  and  places  it  in  the  boiler  house 
on  a  track  provided  for  the  purpose.  A  depressed  track 
of  the  industrial  railway  leads  under  the  stokers,  so  that 
ashes  drop  directly  into  dump  cars. 

The  absence  of  railroad  communication  necessitated 
the  construction  of  large  storage  containers  for  both 
solvent  and  finished  products.  This  is  particularly  true 
of  the  grease-storage  tank,  which  is  55  ft.  in  diameter 
by  30  ft.  high,  and  of  the  grease  barreling  house. 

In  the  barreling  house  are  placed  eight  10  x  23-ft. 
vertical  steel  tanks,  into  which  the  grease  is  pumped 
before  barreling.  These  tanks  have  conical  bottoms 
and  the  draw-off  pipe  for  the  finished  grease  is  well  up 
on  the  side.  The  grease  is  pumped  into  these  tanks  and 
allowed  to  settle.  The  heavy  grease  and  impurities 
settle  to  the  bottom  while  the  pure  and  lighter  grease  is 
drawn  off  to  the  barrels  for  shipment  to  be  used  in  the 
manufacture  of  glycerine,  soap,  candles,  etc.  The  build- 
ing is  of  concrete  and  brick  and  is  100  x  100  ft.     It 


ALL    GREASE    IS    BARRELED    FOR    SHIPMENT 

Finished  grease  is  removed  from  a  point  well  up  on  the 
of  the  tank.  The  heavy  grease  that  sf^ttles  to  the  bottom  is 
to    the    stills   for   further   refining. 
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is  placed  near  the  dock  to  minimize  handling  of  the 
barrels.  A  completely  equipped  chemical  laborator>'  oc- 
cupies one  corner  of  the  building.  Elsewhere  there  is  a 
30  X  120-ft.  machine  and  repair  shop. 

Being  situated  more  than  three  miles  from  the  near- 
est railroad  station,  it  was  necessary  for  the  Metropoli- 
tan By-Products  Co.  to  build  dormitories  and  commis- 
saries as  well  as  cottages  for  the  workmen. 


I.  S.  Osborn,  Cleveland,  was  consulting  engineer  for 
the  Metropolitan  By-Products  Co.  during  the  design 
and  construction  of  the  plant  and  John  T.  Fetherston 
was  the  ccmmissioner  of  street  cleaning  of  New  York 
City. 

H.  H.  Bighouse  is  chief  engineer  of  the  Cowbell  Corpo- 
ration and  second  vice  president  of  the  C.  0  Bartlett  (Si- 
Snow  Company. 


Catechism  Suggests  War-Emergency  Yard  Improvements 

Yards  and  Terminals  Committee  of  Railway  Engineering  Association  Urges  Study  of 
Possibilities  of  Minor  Changes  to  Eliminate  Defects  in  Existing  Yards 


LAST  week  Engineering  News-Record  commended 
editorially  the  efforts  of  the  committee  on  yards  and 
terminals  of  the  American  Railway  Engineering  Asso- 
ciation to  focus  attention  on  the  desirability  of  war- 
emergency  yard  improvements.  Such  improvements  the 
committee  divides  into  two  general  classes — minor 
changes  at  small  expense  to  correct  defects  in  exist- 
ing yards,  and  more  extensive  additional  facilities, 
which  may  be  more  or  less  temporary,  to  accommodate 
shipping  and  the  handling  of  military  equipment.  It 
is  the  former  class  to  which  the  committee  gives  special 
attention.  In  its  report  it  urges  a  detail  examination 
of  existing  facilities,  and  submits  a  catechism  as  a 
guide  in' such  examination. 

The  purpose  of  the  catechism,  states  the  committee,  is 
to  bring  out  hints  as  to  "the  improvement  in  detail  of 
yards  we  have  and  the  elimination  of  slight  defects 
which  hinder  the  steady  operation  of  yard  service  or 
cause  detentions  which,  small  in  themselves,  become 
serious  in  the  aggregate." 

Following  is  the  substance  of  a  circular  sent  out  by 
the  committee  last  October: 

There  are  certain  general  principles  governing  the  de- 
sign of  yards,  yet  each  yard  constitutes  a  separate  prob- 
lem with  its  local  conditions  of  design  and  operation. 
Improvement  in  detail  of  any  one  yard,  therefore,  will 
be  governed  largely  by  these  conditions  rather  than  by 
general  principles.  For  this  reason  it  is  suggested  that 
each  railway  should  consider  the  improvement  in  de- 
tail of  its  individual  yards. 

Reconstruction  and  alteration  of  yards  on  a  large 
scale  is  impracticable  at  this  time  on  account  of  press 
of  more  important  business,  the  lack  of  money  and  the 
shortage  of  material  and  men,  to  say  nothing  of  the 
undesirability  of  assigning  engines  and  cars  to  work  ot 
this  kind.  Of  greater  importance  at  the  present  time  is 
the  improvement  in  detail  of  the  yards  we  have,  and  the 
elimination  of  minor  defects  or  features  which  hinder 
the  steady  operation  of  yard  service  or  cause  detentions 
which,  small  in  themselves,  become  serious  in  the  aggre- 
gate. 

Small  Investigating  Committees  Urged 

Real  improvement  of  this  kind  can  be  made  only  by  a 
careful  study  of  the  yard  and  its  operation.  This 
should  include  consultation,  not  only  with  the  local 
officials,  but  also  with  the  yardmen  and  switchmen,  as 
they  have  the  details  of  the  service  at  their  finger  ends 


and  know  where  and  what  are  the  weak  points.  It  is 
the  thought  of  the  committee  that  great  good  could  be 
effected  on  many  railways  by  the  appointment  of  a  small 
committee,  det-ached  from  all  other  duties,  to  go  over 
the  line  and  make  a  detailed  study  of  the  operation  of 
the  larger  terminal  and  division  yards  for  the  purpose 
of  determining  instances  where  minor  or  simple  changes 
or  additions  will  facilitate  or  cheapen  operations  to  an 
appreciable  extent.  The  committee  should  preferably 
be  composed  of  a  representative  of  the  engineering  de- 
partment w'ho  has  had  experience  in  the  designing  of 
yards  and  manifested  a  thorough  conception  of  yard 
requirements,  and  a  practical  yard  man,  a  yardmaster 
or  perhaps  a  yard  conductor  who  has  given  evidence  of 
a  live  understanding  of  yard  operations.  Such  men 
are  to  be  found  on  every  railway. 

This  committee  should  be  instructed  to  approach  every 
case  with  an  absolutely  open  mind.  Its  recommenda- 
tions should  be  made  w^ith  the  expectation  that  the  im- 
provements recommended  will  be  made  promptly. 

Knowledge  of  improvements  of  this  kind  in  one  yard 
may  be  helpful  and  suggestive  in  the  improvement  of 
other  yards  and  on  other  railways,  and  it  is  desirable 
that  information  as  to  such  detail  improvements  should 
be  presented  to  the  yards  and  terminals  committee.  In- 
formation that  will  be  of  common  interest  will  be  em- 
bodied in  the  report  of  this  committee  to  the  associa- 
tion. 

A  certain  classification  of  yards,  according  to  their 
purpose,  should  be  recognized. 

Ocean  Terminals 

Apart  from  the  general  yard  problem,  ocean  terminals 
constitute  a  special  class  and,  under  present  conditions, 
present  an  emergency  problem  that  must  be  met  in  a 
large  way,  requiring  the  construction  of  extensive  addi- 
tional facilities  that  may  be  more  or  less  of  a  temporary 
nature. 

Extra  detentions  may  be  caused  by  lack  of  vessels  to 
leceive  the  freight.  This  results  in  holding  up  the 
equipment,  with  consequent  congestion  of  the  terminal 
tracks.  Much  can  be  done  in  such  cases  by  the  provision 
of  warehouses  and  storage  facilities  for  foreign  ship- 
ments held  awaiting  vessels,  thus  releasing  cars  and 
clearing  the  terminal  tracks. 

An  entirely  different  and  unusual  situation  is  in- 
volved in  the  handling  of  military  equipment.  At  ship- 
ping ports  this  trafiic  may  be  too  great  to  be  handled 
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in  existing  yards,  and  it  may  be  desirable  to  establish 
separate  yards  where  men,  stock,  supplies  and  muni- 
tions can  be  unloaded  and  held  awaiting  shipment.  The 
layout  of  such  yards  requires  special  consideration,  and 
it  will  be  of  interest  to  secure  information  as  to  what 
has  actually  been  done  in  this  direction. 

Because  responses  to  this  circular  were  meager,  and 
such  companies  as  replied  (this  being  before  the  Gov- 
ernment took  over  the  operation  of  the  railroads) 
deemed  the  investigation  not  feasible  at  this  time,  the 
committee  prepared  the  catechism,  which  follows. 

Catechism   of   Yard   Design   and   Operation 

The  principle  of  good  yard  design  comprises  three 
fundamental  requirements,  which  are: 

1.  To  get  train  into  yard  and  clear  the  main   line. 

2.  To  classify  the  cars  in  the  yard,  which  includes  all 
intrayard  movement  of  cars  and  engines. 

3.  To  get  the  train  out  on  the  main  track  and  clear 
the  yard. 

With  these  principles  in  mind,  the  following  sugges- 
tions arise  in  the  form  of  direct  questions: 

1.  Can  you  extend  your  yard  lead  or  construct  one 
adjacent  to  the  main  track  of  sufficient  length  to  hold  a 
maximum  train,  so  that  an  arriving  train  can  quickly 
clear  the  main  track  before  entering  the  yard  and  a 
departing  train  may  quickly  clear  the  yard  before  going 
out  on  the  main  track?  If  trains  arrive  or  depart  at 
close  intervals,  can  a  second  lead  track  be  constructed? 
These  lead  tracks  are  sometimes  called  receiving  or  de- 
parture tracks. 

2.  Are  your  connections  between  (a)  main  tracks, 
(b)  lead  tracks,  (c)  drill  tracks  (or  tracks  on  which 
switch  engines  operate),  (d)  yard  tracks  so  arranged 
that  trains  may  enter  and  leave  the  yard  with  a  mini- 
mum of  interference  with  switching  movement? 

3.  Are  your  yards  so  arranged  and  have  you  sufficient 
running  tracks  so  that  you  can  take  a  transfer  from 
one  end  of  the  yard  to  the  other  without  interfering 
with  the  usual  switching?  Could  the  efficiency  and  ca- 
pacity of  the  yard  be  increased  by  the  enforced  holding 
open  of  a  track  (otherwise  used  for  holding  cars)  as  a 
running  track? 

4.  Are  your  crossovers  so  arranged  as  to  give  the 
least  interference  with  switching  and  the  greatest  elas- 
ticity of  movement,  or  can  additional  crossovers  be  put 
in  to  secure  these  results  Where  the  number  of  tracks 
in  the  classification  yard  is  fixed  and  where  the  number 
of  classifications  has  increased,  can  connecting  cross- 
overs be  so  located  between  these  classification  tracks 
as  to  reduce  the  number  of  movements  for  the  required 
classification  ? 

5.  If  your  receiving  or  departure  tracks  are  too 
short,  can  you  lengthen  one  track  in  each  yard  in  order 
to  take  care  of  the  maximum  train? 

6.  Are  your  caboose  tracks  so  located  and  have  they 
such  connections  at  each  end  that  cabooses  may  be 
handled  with  the  least  amounr  of  switching  service? 

7.  Can  you  take  the  engine  off  your  train  and  get  it  to 
the  roundhouse  and  also  get  it  from  the  roundhouse  to 
an  outbound  train,  withort  materially  interfering  with 
switching? 

8.  Can  you  facilitate  handling  road  engines  by  pro- 
viding a  "tie-up,"  "parking"  or  "engine-storage"  track 
near  the  engine  terminal? 


9.  Can  your  yard  engines  clean  fires  and  take  coal, 
sand  and  water  without  delay?  Do  you  change  your 
switching  crew  where  the  engine  works,  or  do  you  send 
the  engine  to  "tie-up"  track  for  change? 

10.  Are  the  trackmen  given  opportunity  to  repair 
busy  tracks?  Are  you  having  yard  derailments  or  de- 
lays due  to  bad  tracks,  particularly  at  curves,  switches 
and  frogs? 

11.  Can  you  quicken  movement  of  trains  through  the 
throats  of  the  yard  by  putting  on  switch  tenders  at  these 
points  during  the  busiest  part  of  the  day? 

12.  Is  the  present  assignment  of  tracks  in  the  yard 
for  the  various  operations  the  proper  one? 

13.  Can  you  in  any  case  improve  the  yard  movement 
by  reversing  the  movement  of  traffic? 

14.  Can  you  facilitate  switching  by  making  inex- 
pensive changes  in  the  grade  in  the  yard  at  any  point? 
If  you  are  operating  a  hump,  can  you  change  the  grades 
of  the  hump  and  facilitate  switching? 

15.  Are  you  using  the  cut-list  system  in  hump  yards 
to  avoid  confusion  in  classification  and  fix  responsibility 
tor  damage  while  handling  cars? 

16.  Can  you  improve  switching  conditions  after  dark 
by  installing  lights? 

17.  Are  you  handling  any  cars  through  the  yard  with 
more  movements  than  are  absolutely  necessary? 

18.  Could  you  facilitate  weighing  and  lessen  inter- 
ference with  other  switching  by  rearrangement  of  ex- 
isting connections  or  by  the  addition  of  other  connec- 
tions to  the  scale  track? 

19.  Are  your  bad-order  and  repair  tracks  so  located 
as  to  require  the  least  amount  of  engine  service? 

20.  Can  you  lessen  the  cost  of  icing  cars  by  chang- 
ing the  track  layout? 

21.  Are  your  car  inspectors  properly  organized,  and 
so  located  and  equipped  that  they  do  not  delay  switch- 
ing or  departure  of  trains? 

22.  Can  some  terminal  delays  be  avoided  by  the  in- 
stallation of  compressed-air  lines  to  charge  the  brake 
equipment  of  trains  and  avoid  the  delay  of  pumping  air 
on  the  train  after  the  engine  is  coupled  on? 

23.  Are  your  outgoing  trains  delayed  "waiting  for 
orders"? 

24.  Is  your  yard  or  road  service  hampered  due  to  lack 
of  proper  telephone  facilities  or  other  means  ot  com- 
munication? 

25.  Is  the  time  of  switching  crews  wasted  by  faulty 
handling  of  waybills? 

The  section  of  the  committee's  report  from  which 
the  foregoing  was  taken  has  been  reprinted  in  pam- 
phlet form,  and  can  be  obtained  from  E.  H.  Fritch, 
secretary,  American  Railway  Engineering  Association, 
910  Michigan  Avenue,  Chicago. 


Oregon  Purchases  a  Paving  Plant 

The  paving  plant  owned  by  the  Oregon  Independent 
Paving  Co.,  Portland,  Ore.,  w-as  recently  purchased  from 
the  company  by  the  State  Highway  Commission  of  Ore- 
gon for  a  price  said  to  be  $13,500.  When  in  possession 
of  this  plant  the  commission  intends  to  handle  much  of 
its  own  paving  and  maintenance  work  during  the  season 
of  1918,  although  to  what  extent  it  will  consider  itself 
a  competitor  of  road  contractors  has  not  yet  been  made 
public. 
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Multiple-Air-Chamber  Shield  for  Large  Tunnels 

Face  Divided  Into  Tiers  of  Pockets  to  Carry  Different  Air  Pressures— Pneumatic  Gaskets  Seal  Clearance 

Space  Between  Tail  and  Lining 

By  John  F.  O'Rourke 

President  and  Chief  Kngineer,  O'Rourke  Knginecring  Construction   Co.,   New  York 

HE  recent  joint  action  of  the  Bridge  and  Tunnel 


Commissioners  of  New  York  and  New  Jersey,  adopt- 
ing the  project  recommended  by  their  consulting  engi- 
neer, Gen.  Geo.  W.  Goethals,  for  a  shield-driven  high- 
way tunnel  of  42  ft.  diameter  across  the  Hudson  River 
at  New  York  City,  involves  the  employment  of  a  shield 
nearly  twice  the  diameter  of  any  heretofore  used.  In 
connection  with  a  proposal  to  construct  this  tunnel 
for  the  sum  of  $12,000,000,  the  writer  has  designed  a 
shield  of  radically  new  type.  Application  has  been  made 
for  a  patent  on  this  shield  construction. 

The  shield  has  multiple  air  chambers  in  its  forward 
part,  each  ending  3  ft.  in  front  of  the  chamber  immedi- 
ately above  it,  thus  enabling  the  excavation  to  be  done 
in  separate  vertical  faces,  the  escaping  compressed  air 
from  each  chamber  entering  the  ground  forward  of  the 
excavation  in  the  chambers  above.  Means  are  also  pro- 
vided to  close  the  space  between  the  tail  of  the  shield 
and  the  tunnel  lining. 

In  considering  the  problem  of  a  multiple-air-chamber 
shield  and  the  behavior  of  the  compressed  air  after  its 
escape  into  the  ground  from  its  various  levels,  it  is  well 
to  give  attention  to  the  manner  in  which  escaping  com- 
pressed air  from  pneumatic  caissons  makes  its  way 
through  the  ground  to  the  surface.  In  the  sinking  of 
caisson  foundations  for  river  piers  and  large  buildings, 
it  has  been  found  that  the  escaping  air  is  dispersed  for 
a  considerable  distance  from  the  caissons  before  reach- 
ing the  surface.  While  the  greater  part  of  the  air 
ascends  directly  upward  within  narrow  limits,  in  some 
cases  of  caissons  for  buildings  it  has  been  found  escap- 
ing into  cellars  as  much  as  300  or  400  ft.  distant.     Ex- 
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perience  has  shown  that  where  two  caissons  are  being 
sunk  in  close  proximity  to  each  other  the  escaping 
air  in  the  ground  from  the  lower  air  chamber  where  the 
pressure  is  much  higher  caused  no  increase  of  pres- 
sure in  the  upper  air  chamber,  showing  that  as  the  com- 
pressed air  ascends  it  expands  in  proportion  as  the 
pressure  is  reduced  in  the  groundwater.  This  is  self- 
evident  and  needs  no  extended  statement. 

It  is  this  principle  of  the  reduction  of  pressure  in 
escaping  compressed  air  as  it  ascends  through  the 
ground  that  is  at  the  bottom  of  the  new  plan  for  having 
superimposed  air  chambers  in  the  forward  part  of  a 
tunnel  shield,  in  each  of  which  an  air  pressure  would 
be  maintained  suitable  to  the  pressure  in  the  ground- 
water at  its  front. 

Face  Stepped  Back  From  Lowest  Chamber 

The  shields  heretofore  used  in  the  construction  of 
tunnels  have  been  designed  for  doing  the  excavation  at 
the  front  of  the  shield  from  the  top  downward  in  one 
vertical  plane,  the  face  of  which  is  held  in  place  with 
breastboards  when  the  material  at  the  face  will  not 
stand  up  by  itself;  bracing  and  jacks  hold  the  breast- 
boards  in  place  as  the  excavation  proceeds  and  while 
the  shield  is  being  shoved  forward.  The  shields  have 
been  divided  horizontally  into  two  or  more  levels  when 
the  diameter  was  too  large  for  the  excavation  opera- 
tions to  be  conveniently  worked  from^  the  bottom,  and 
the  platforms  forming  the  levels  usually  had  extensible 
fronts  operated  by  jacks  which  were  shoved  forward, 
following  the  excavation,  tt  hold  the  breastboards  dur- 
ing excavation  and  shove.  The  same  object  is  attained 
in  the  new  shield  by  numerous  breast  jacks  arranged 
above  one  another  in  tiers. 

In  the  longitudinal  section  of  the  multiple-air-cham- 
ber shield  shown  here,  the  roof  and  top  cutting  edge 
of  the  bottom  air  chamber  extend  outward  about  3  ft. 
beyond  the  roof  and  top  cutting  edge  of  the  air  cham- 
ber above;  the  cutting  edge  of  the  second  chamber  has 
a  like  projection  beyond  that  of  the  chamber  above  it. 
and  the  other  chambers  above  recede  successi\  ely  in  like 
manner. 

The  excavation  for  each  shove  starts  simultane- 
ously in  all  the  air  chambers,  in  line  with  the  cutting 
edges,  so  the  faces  of  the  excavation  are  in  the  same 
planes  as  the  cutting  edges.  The  floors  of  each  cham- 
ber, except  the  bottom  one,  extend  forward  of  the  ex- 
cavation the  length  of  the  step.  When  the  shove  is 
made,  the  floor  of  each  chamber  slips  forward  so  that 
after  the  shove  it  is  the  length  of  the  shove  in  addition 
to  the  length  of  the  step  in  front  of  the  face  of  the  ex- 
cavation. It  is  to  be  remembered  that,  in  the  chamber 
below,  the  top  face  of  the  excavation  is  at  the  cutting 
edge  of  the  floor  of  the  chamber  above.  This  enables 
the  men  in  each  chamber  to  look  after  the  ground 
into  which  the  cutting  edge  is  being  shoved,   to  pull 
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down  the  top  breastboards  and  bring  in  small  boulders 
as  the  cutting  edge  reaches  them,  or,  in  case  a  large 
boulder  is  encountered  that  might  injure  the  cutting 
edge,  stop  the  shove  until  it  is  either  brought  in  or 
blasted.  At  the  end  of  the  shove  the  cutting  edges  are 
out  at  the  position  where  excavation  is  started  for  the 
next  shove. 

The  bottom  air  chamber  has  the  bottom  of  the  shield 
for  its  floor,  as  in  all  shields,  and  the  usual  practice  of 
keeping  the  bottom  cutting  edge  a  full  shove  back  from 
the  face  of  the  excavation  is  followed,  as  this  leaves  the 


only  one-fourth  of  the  time  that  would  be  taken  in  a 
shield  of  one  level  excavated  from  the  top  downward 
with  one-fourth  the  number  of  men  at  work  in  the 
shield. 

In  water-bearing  ground  each  air  chamber  would  be 
filled  with  compressed  air  of  suitable  pressure  for  the 
water  in  the  ground  in  front  of  it  near  the  floor,  and 
the  unbalanced  pressure  in  each  chamber  would  there- 
fore be  approximately  that  of  the  height  of  the  air 
chamber,  which,  under  the  ordinary  practice,  would  re- 
quire  a   cover   11   times   the   height   of   the  chamber. 
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ground  at  the  bottom  exposed  and  the  presence  of  rock 
or  boulders  is  known  and  taken  care  of  before  the  shove. 
In  this  way  all  of  the  shoving  is  done  under  the  same 
conditions  of  observation  and  control  in  the  multiple- 
air-chamber  shield  as  in  the  ordinary  shield  whose  only 
cutting  edge  is  in  the  circumference. 

At  the  forward  end  of  the  jack  circle  are  located  dia- 
phragms which  form  the  inner  wall  of  the  air  chambers 
and  contain  air  locks  which,  together  with  the  air-tight 
floors  and  sides,  make  each  forward  level  an  independ- 
ent and  workable  air  chamber  with  an  open  front.  Each 
chamber  is  worked  with  its  own  excavating  force.  This 
greatly  expedites  the  excavation,  which  in  the  case  of 
four  levels  has  four  times  as  many  men  and  requires 


Under  this  rule  the  ground  in  front  of  the  tunnel  is 
suflficient  cover  for  all  but  the  top  air  chamber,  which 
would  require  a  cover  above  the  top  of  the  shield  of  11 
times  the  height  of  that  chamber.  In  the  case  of  an 
ordinary  shield  of  the  diameter  under  consideration 
here,  the  height  of  cover  that  would  be  required  above 
it  to  retain  the  unbalanced  air  pressure  would  exceed 
50  ft.,  while  the  multiple-air-chamber  shield  would  re- 
quire a  cover  on  top  of  only  13 1  feet. 

That  compressed  air  cannot  enter  an  upper  air  cham- 
ber from  a  lower  one  where  the  pressure  is  higher  is 
evident  from  what  has  already  been  stated  in  regard  to 
the  behavior  of  compressed  air  that  has  escaped  into 
the  ground  from  pneumatic  caissons.    In  the  case  of  the 
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tunnel  shield,  the  air  escapes  into  the  ground  some  dis- 
tance forward  of  the  air  chambers  above,  where  it  im- 
mediately expands  to  the  pressure  of  the  groundwater 
through  which  it  is  ascending.  As  it  passes  in  front 
of  each  successive  air  chamber  it  only  has  the  pressure 
in  the  ground  at  that  level,  to  meet  which  each  chamber 
l-as  already  an  equal  or  greater  air  pressure,  so  that 
there  is  no  possibihty  of  the  air  escaping  from  any 
chamber  entering  any  upper  chamber  at  a  pressure 
higher  than  that  already  in  that  chamber.  There  is 
therefore  no  question  of  the  practicability  of  maintain- 
ing independent  air  pressures  within  superimposed  air 
chambers  at  the  forward  part  of  any  shield  when  they 
project  beyond  one  another  in  steps  which  allow  the  air 
to  expand  in  the  ground  outside. 

Air  Leakage  at  Tail  of  Shield  Serious  in  Large 
Tunnel 

The  next  question  that  arises  is  in  regard  to  the  air 
pressure  within  the  tunnel  itself.  This  is  a  matter  of 
great  importance,  as  all  the  accidents  that  have  hereto- 
fore occurred  under  rivers  in  which  the  earth  at  the 
front  of  the  shield  was  blov^i  away  happened  because 
of  the  air  escaping  at  the  tail  of  the  shield  carrying 
away  the  cover  sufficient  to  permit  the  blowout  at  the 
front.  Even  with  multiple  air  chambers  at  the  front, 
the  unbalanced  air  pressure  in  the  tunnel,  still  equal  to 
the  total  diameter,  requires  a  radical  change  from  the 
present  practice  in  regard  to  closing  the  space  between 
the  tunnel  lining  and  the  tail  of  the  shield.  This  is 
done  in  the  new  shield  by  packing.  Three  rings  of 
steel  plates,  each  about  1  in.  thick,  are  riveted  and 
calked  to  the  tail  and  spaced  apart  sufficiently  to  form 
recesses ;  into  these  are  set  two  inflatable  packing  rings 
in  sections  and  mounted  on  thin  metal  plates.  The 
bottom  of  the  inflatable  packing  ring  consists  of  strips 
of  rubber,  leather  or  the  like,  which  project  forward 
in  the  case  of  the  tube  nearest  the  end  of  the  lining  and 
backward  in  the  case  of  the  tube  nearest  the  tail.  These 
tubes  would  be  connected  to  high-pressure  air  pipes 
through  spaces  in  the  skin  of  the  shield,  entering  the 
latter  inside  the  jack  circle.  The  tubes  would  be  main- 
tained under  pressure  except  when  the  shield  was  be- 
ing shoved,  during  which  time  the  pressure  would  be  re- 
duced to  lower  the  friction  between  the  tubes  and  the 
tunnel  lining.  The  projecting  lip  in  the  case  of  the  one 
nearest  the  end  of  the  lining  would  be  forced  against 
the  lining  by  the  air  pressure  like  the  familiar  flap 
valve,  so  that  when  the  pressure  in  the  tube  was  reduced 
there  would  still  be  a  pressure  contact  between  the  lip 
and  the  lining  to  obstruct  the  escape  of  the  compressel 
air.  In  like  manner  the  projection  from  the  tube  near 
the  end  of  the  tail  would  be  forced  against  the  lining  by 
pressure  of  water  seeking  to  enter,  so  while  the  pres- 
sure in  that  tube  was  reduced  the  contact  between  lip 
and  tunnel  lining  would  prevent  entrance  of  water. 

Suitable  air  pressure,  or  even  free  air,  in  the  forward 
parts  of  the  shield  or  in  the  tunnel  itself,  can  be  main- 
tained by  reason  of  the  air-tight  and  water-tight  con- 
nection between  lining  and  shield  and  by  the  facility 
with  which  the  reversible  doors  of  the  air  locks  can  be 
operated  with  the  greater  pressure  either  in  front  or 
behind  the  chamber.  Thus  a  tunnel  in  part  above  water 
or  ground  can  be  driven,  having  compressed  air  in  the 


shield  chambers  below  water  and  in  the  tunnel  itself. 

The  shield  construction  shovm  makes  practicable 
much  larger  tunnels  than  heretofore.  The  importance 
of  this  li°s  in  the  fact  that  tunnels  of  large  capacity 
can  be  built  at  less  cost  and  occupy  less  space  than 
the  several  smaller  tunnels  that  would  be  required  to 
furnish  the  same  capacity.  The  larger  tunnel  is  ob- 
viously more  desirable,  particularly  in  highway  tunnels, 
v/here  the  capacity  increases  faster  than  the  number  of 
lines  of  traffic  in  the  same  direction  on  the  same  level. 

The  forward  inflatable  tube  is  at  the  center  of  the  last 
ring  set  at  the  end  of  the  shove  and  supports  that 
ring  in  circular  form.  As  the  clearance  between  the 
tail  of  the  shield  and  the  tunnel  lining  increases  from 
nothing  at  the  bottom  to  2  in.  at  the  top,  the  vary- 
ing space  between  the  lining  and  the  shield  has  to  be 
maintained  in  preserving  in  circular  form  the  next  ring 
to  be  erected.  It  is  proposed  to  accomplish  this  by  hav- 
ing a  metal  tube  properly  recessed  into  the  tail  on  each 
side  of  the  shield,  occupying  the  middle  quadrants  and 
maintained  by  water  pressure.  These  steel  tubes  would 
be  in  comparatively  short  sections  and  would  be  dis- 
tended to  correspond  with  the  curve  of  the  lining, 
thereby  permitting  of  the  ready  erection  of  the  lining 
in  exact  form  and  of  holding  it  in  place  until  the  next 
shove  brings  the  forward  inflatable  ring  around  it. 

Void  Back  of  Shield  To  Be  Filled  by  Gravel 
Shooting 

The  drawings  of  the  shield  show-  spaces  in  the  skin  be- 
tween the  jack  circle  and  the  end  of  the  tail  in  which 
are  rubber  hose.  Through  these,  gravel  is  blown  to  fiii 
the  space  in  the  ground  at  the  tail  of  the  shield  at  the 
time  the  shield  is  being  shoved  forward.  Experience 
has  already  showTi  that  this  gravel  packs  the  space  in 
the  ground  around  the  tunnel  hning  with  great  com- 
pleteness and  solidity.  The  gravel  is  ejected  at  a  high 
velocity  and  the  impact  upon  itself  breaks  the  gravel 
into  small  particles  with  enough  of  its  own  dust  to 
convert  ihe  broken  gravel  into  a  very  dense  embryo 
sandstone.  This  material,  acquiring  considerable  hard- 
ness at  once,  holds  the  tunnel  lining  in  place  as  set  and 
maintains  the  surrounding  ground  in  place  without 
settlement  or  disturbance  and  in  immediate  connection 
with  the  lining,  so  that  the  ground  and  the  lining  sus- 
tain each  other  at  once  without  mov^ement  of  either. 
While  the  Pennsylvania  R.R.  tunnels  were  being  driven 
across  the  Hudson  River  it  was  found  necessary  to  use 
both  braces  and  tie-rods  to  maintain  the  circular  form 
of  the  cast-iron  lining  and  these  had  to  be  retained  in 
place  for  almost  a  year  after  the  tunnel  had  been  built, 
at  the  end  of  which  time  it  was  found  that  the  ground 
had  settled  tightly  around  the  lining  with  great  uni- 
formity of  pressure  so  that  the  cast-iron  tunnels  re- 
tained their  circular  form  unaided  when  the  braces  and 
tie-rods  were  removed  to  place  the  concrete  lining. 

This  new  method  of  filling  with  gravel  the  space  in 
the  ground  between  the  lining  and  the  walls  of  the  ex- 
cavation before  either  has  had  a  chance  to  settle  pre- 
serves the  equilibrium  of  the  ground  undisturbed,  and 
the  same  uniformity  of  pressures  is  obtained  at  once 
that  in  the  case  of  unsupported  ground  required  a  year 
of  settling  to  obtain  by  the  restoration  to  the  ground  of 
its  former  equilibrium. 


566 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  12 


Social  Reconstruction  Bound  To  Follow  Victory 

British  Employers  Frankly  Recognize  Need  for  Democratization  of  Industry, 
*       Says  Archbishop  of  York— Approves  Labor  Party's  Platform 


An  interview  tcith  the  Most  Reverend  Cosmo 
Gordon  Lang,  Archbishop  of  Yo7'k,  published 
in  the  Netv  York  "Times"  Magazine  of  March 
10,  gives  support — and  from  a  most  unexpected 
source — to  the  position  taken  by  "Engineering 
News-Record"  in  respect  to  the  social  reconstruc- 
tion which  will  inevitably  follow  the  war.  Com- 
ing from  the  man  who  is  primate  of  the  estab- 
lished Church  of  England,  a  member  of  the  House 
of  Lords,  by  birth,  training  and  affiliations  one  of 
the  aristocracy ,  this  outline  of  prospective  and 
inevitable  changes  is  remarkable  for  its  frank- 
ness and  daring  as  ivell  as  its  clarity  of  vision. 
When  a  spiritual  head  of  the  old  order  in  Eng- 
land— the  birthplace  of  our  conceptions  of  in- 
dividual rights  and  liberties — not  only  sees  the 
inevitability  of  the  greater  participation  by  the 
non-capitalistic  classes  in  the  control  of  industry, 
but  lends  it  his  moral  support,  no  one  should  be 
fearsome  lest  the  readjustment  work  more  dam- 
age than  the  total  possible  good.  The  interview 
is  reprinted  here  substantially  as  it  appear: 
originally. 


THE  welding  of  classes  which  has  taken  place  in 
the  British  Army  in  the  trenches  has  been  such  as 
could  never  have  been  accomplished  in  any  other  way, 
and  the  hope  for  the  future  of  Britain  lies  in  the 
possible  extent  to  which  this  can  be  carried  into  social 
reconstruction. 

The  first  and  immediate  necessity  is  of  course  to  con- 
quer the  Germans.  But  we  are  beginning  to  realize 
that  this  is  only  a  part  of  the  problem  which  the  time 
has  set  before  us,  that,  having  conquered  the  Germans, 
we  must  conquer  ourselves.  The  Labor  party,  which  is 
developing  with  growing  success  the  unification  of  the 
efforts  of  workers  with  the  brain  and  with  the  hand,  is 
working  toward  the  condition  when  the  industries  will 
be  controlled  by  the  workers  themselves,  and  this  is 
only  part  of  the  great  changes  in  the  social  and  in- 
dustrial scheme  in  Britain  which  are  sure  to  come.  It  is 
quite  safe  to  say  that  all  our  older  families,  all  the 
landed  aristocracy,  are  quite  conscious  of  the  fact  that 
things  can  never  be  again  as  they  were  before  the  war; 
and  they  are  most  willing  to  face  the  changes  that  must 
come. 

So  far  as  I  have  been  able  to  observe,  there  is  this 
great  difiierence  in  the  effect  which  the  war  has  had  so 
far  on  public  opinion  in  England  and  the  United  States : 
We  all  feel  in  England  that  the  war  has  compelled  us 
to  reconsider  in  a  very  wide  and  deep  way  the  whole 
character  of  our  social  system.  The  thought  of  social 
reconstruction  is  only  less  constantly  in  the  minds  of  the 
people  than  the  immediate  progress  of  the  war  itself. 
We  all  feel  that  the  war  came  to  us  at  a  time  when 
we  were  all  becoming  conscious  that  our  social  system 


was  revealing  very  deep  defects,  and  our  great  trust  is 
that  the  spirit  of  common  fellowship  which  the  war  has 
called  out  may  be  transmuted  after  the  war  into  an  im- 
pulse toward  wider  social  reconstruction,  carried 
through  in  the  same  spirit  of  common  fellowship  and 
sacrifice. 

Certainly  our  soldiers  at  the  front  feel  this.  They 
seem  to  respond  readily  and  with  enthusiasm  to  the 
prospect  that  they  will  return  home  to  take  a  place  in 
the  building  up  of  a  new  and  better  social  system.  In- 
deed, this  is  coming  to  fill  a  larger  place  in  the  con- 
sciousness of  most  people  than  the  appeals  for  solidness 
and  enthusiasm  in  the  war.  The  ready  response  to  these 
latter  we  take  for  granted,  as  is  our  national  way;  the 
forefront  of  our  minds  is  full  of  thoughts  of  what  is 
to  be  done  at  home  after  the  war  is  won. 

I  do  not  seem  to  observe  this  so  much  in  the  United 
States,  so  far  as  I  have  been  able  to  learn  of  conditions 
here.  It  is  very  natural  that  your  immense  material 
resources  should  operate  to  insure  high  wages  and  ample 
employment.  But  I  should  not  be  surprised  if  in  the 
course  of  a  generation  or  so  the  people  of  the  United 
States  may  be  confronted  by  the  same  economic  prob- 
lems which  now  face  us  in  England.  Our  eyes  are  di- 
rected not  only  to  the  prospect  of  a  lasting  peace,  but 
also  to  the  hope  of  a  better  social  system  which  shall 
result  from  the  continuing  moral  influence  of  united 
effort  in  the  war. 

The  main  impulse  for  this  reshaping  of  our  society 
will  come  from  the  great  labor  organizations,  but  noth- 
ing is  more  striking  than  the  way  in  which  the  employ- 
ers frankly  recognize  that  they  must  be  prepared  to 
look  at  the  new  situation  in  a  new  spirit.  The  first 
definite  proposal  for  economic  reconstruction  with  the 
authority  of  the  Government  was  the  setting  up  of  joint 
industrial  councils  for  all  the  great  industries,  in  which 
representatives  of  the  workmen  will  meet  representa- 
tives of  the  employers  on  equal  terms  for  the  settlement 
of  all  matters  connected  with  the  conduct  of  the  in- 
dustry. This  plan  so  far  has  been  carried  out  with  real 
good  will  by  the  best  of  the  employers  and  the  best  of 
the  leaders  of  labor. 

The  Labor  party's  manifesto  naturally  and  rightly 
points  out  the  full  demands  of  labor  in  a  reasonable  way, 
and  represents  the  tendency  toward  which  the  movement 
will  be  directed.  But  beyond  question  there  are  in  the 
full  program  many  features  which  could  not  be  carried 
out  at  once  without  dislocating  industry.  The  real 
problem,  however,  is  that  employers  must  recognize  the 
necessity  of  giving  to  the  workmen  a  larger  share  of  the 
product  of  the  industry  and  a  greater  share  of  control 
of  the  management  of  the  industry. 

On  the  other  hand,  the  employers  feel,  and  the  best 
of  the  workmen  feel,  that  this  must  be  balanced  by  a 
greater  output  of  productive  energy  on,  the  part  of  the 
workers.  So  far  as  I  can  judge,  the  output  per  man 
seems  to  be  greater  in  most  industries  in  America  than 
it  is  in  England.     We  have  been  hampered  by  trade 
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union  regulations  which  have  been  made — in  all  good 
faith,  to  be  sure — in  the  attempt  to  obtain  a  high  aver- 
age wage,  but  which  the  best  workmen  feel  to  be  based 
on  an  imperfect  knowledge  of  the  basic  facts  of  econo- 
mics. 

So  the  alteration  of  these  regulations  is  also  a  part  of 
the  problem;  there  must  be  a  larger  share  f  '  labor 
both  in  the  reward  and  in  the  management  of  istry, 
and  there  must  be  larger  productivity. 

State  socialism  has  been  very  much  discredited  in  the 
Labor  party,  but  a  very  large  group  feels  that  there 
must  be  a  greater  control,  and  ultimately  full  control, 
of  each  industry  by  the  workers  in  that  industry;  an 
increasing  share  of  control  by  the  workers  with  brain 
and  hand.  And  that  this  movement  is  sure  to  go  far  is 
recognized  by  those  who  in  the  past  have  been  the  gov- 


erning classes.  It  remains  to  be  seen  how  far  this  in- 
creasing democratization  of  industr>'  and  these  altera- 
tions in  our  national  life  will  be  directed  and  influenced 
by  the  traditions  and  the  spirit  of  tho.se  who  in  the  past 
have  controlled  the  affairs  of  the  nation. 

But  a  very  great  deal  depends  on  the  decisiveness  of 
our  victory  in  the  war.  If,  after  all  the  sacrifices  that 
have  been  made,  the  result  is  inconclusive,  it  will  have  a 
profoundly  depressing  effect  upon  the  spirit  in  which  all 
classes  approach  the  future.  Such  an  outcome  of  the 
war  would  render  more  likely  the  outbreak  of  bitterness, 
of  party  spirit,  of  class  antagonism.  A  patched-up 
peace  would  leave  everybody  sore  and  querulous,  disap- 
pointed, and  with  a  strong  tendency  to  meet  the  new 
conditions  in  the  spirit  of  antagonism  in  which  too  often 
they  met  the  old. 


Reinforced-Concrete  Flumes  Poured  in  100-Foot  Lengths 

Hub-and-Spigot  Expansion  Joints  in  Six  Irrigation  Conduits  Totaling  a 
Mile  in  Length  Have  Done  Their  Work  for  Two  Years 


WHERE  the  high-line  canal  of  the  Stromberry  Val- 
ley project  of  the  U.  S.  Reclamation  Service,  Utah, 
skirts  steep  hillsides  and  mountain  slopes  of  50  to  75% 
grade  and  passes  through  alternate  layers  of  sand, 
gravel,  and  fine  clayey  and  sandy  silt,  the  earth  canal 
gives  way  to  reinforced-concrete  flumes,  built  on  an 
excavated  bench  wide  enough  to  accommodate  a  12-ft. 
roadway  also.  There  are  six  of  these  flumes,  totaling 
5184  ft.,  in  the  17  miles  of  the  canal. 

The  canal  and  flumes  are  designed  to  carry  302  cu.ft. 
of  water  per  second,  allowing  a  value  of  w  ^=  0.0012 


for  the  flume.  Hub-and-spigot  expansion  joints  filled 
with  "sarco"  or  mineral  rubber  are  placed  in  the  flume 
at  100-ft.  intervals.  After  two  years  of  service  and  con- 
siderable movement  at  the  joints,  particularly  during 
cold  weather,  very  few  cracks  have  appeared  in  the 
flume.  At  the  entrance  to  each  flume,  stop-plank  grooves 
were  built  into  the  sidewalls  to  provide  for  shutting  off 
the  flow. 

After  the  flume  subgrade  had  been  properly  prepared, 
the  center  line  stakes  were  reset  at  distances  of  about  6 
ft.     The  outside  forms,  which  were  made  up  in  sec- 
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tions  or  panels  each  from  12  to  14  ft.  in  length,  were 
placed  directly  upon  the  subgrade.  The  reinforcing 
steel  was  then  put  in  position  and  the  inside  forms  were 
placed  by  being  suspended  from  timbers  running  across 
the  top  of  the  outside  forms.  The  construction  forces 
were  required  to  pour  all  of  the  concrete  in  a  100-ft. 
section  of  flume  between  expansion  joints  in  one  con- 
tinuous operation.  The  concrete  in  the  lower  corners 
and  in  about  2  ft.  of  the  side  and  bottom  was  poured 
first  for  the  entire  length  of  the  section.  The  bottom 
was  then  completed  and  lastly  the  sides  and  struts  were 
poured.  Alternate  sections  of  the  flume  were  formed 
and  poured  as  it  was  necessary  to  remove  the  forms  and 
allow  the  bell  part  of  the  expansion  joint  to  set  and 
dry  out  somewhat  before  treating  the  surface  with 
asphaltum  preparatory  to  forming  and  pouring  the 
spigot  part  of  the  joint  on  the  next  section. 

The  lagging  used  on  the  forms  was  what  is  com- 
mercially known  as  shiplap,  and  as  the  placing  of  the 
concrete  was  very  carefully  done  the  surface  of  the 
sides  was  left  very  smooth.  The  bottom  of  the  flume 
and  the  top  edge  of  the  sides  and  struts  were  carefully 
finished  with  a  steel  trowel.  No  wires  or  bolts  were 
allowed  to  extend  through  the  concrete  sides  or  bottom 
of  the  flume  and  no  connection  could  be  made  between 
the  inside  and  outside  forms.  The  forms  were  removed 
from  the  completed  sections  48  hours  after  pouring 
had  been  completed.  The  sides  and  bottom  were  then 
covered  with  burlap  to  protect  them  from  the  heat  of 
the  sun  and  the  burlap  was  kept  damp  for  two  weeks. 

The  gravel  and  sand  used  was  screened  and  carefully 
graded.  The  proportions  of  the  mixture  forming  the 
concrete  was  1:1.8:3.7.  Each  batch  was  mixed  15 
seconds  dry  and  90  seconds  after  introduction  of  the 
water.  The  time  was  counted  from  the  placing  of  the 
last  materials  in  the  mixer  until  the  first  concrete  from 
the  batch  was  dumped.  Six  sacks  of  cement  were  used 
per  yard  of  concrete.  All  finishing  mortar  was  made 
up  of  three  parts  of  sand  to  one  of  cement. 
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REINFORCED-CONCRETE    FLUMES    WERE    BUILT    "WHERE 
THE    CANAL    LINE    SKIRTED    STEEP    HILLSIDES 

At  a  number  of  places  along  the  flume  the  struts  were 
replaced  with  a  reinforced-concrete  slab  for  the  pur- 
pose of  preventing  the  loose  material  from  the  steep 
mountainside  from  running  into  the  flume.  This  great- 
ly lessened  the  amount  of  material  excavated,  as  the 
slopes  of  the  cut  at  these  points  were  left  much  steeper 
than  they  would  ordinarily  stand  at  after  being  exposed 
to  the  wind  and  weather,  since  after  the  flume  had  been 
covered  the  caving  of  the  material  could  not  cause  any 
trouble. 

The  flumes  were  built  by  contract  during  the  construc- 
tion season  of  1915  at  a  total  cost  to  the  United  States 
of  $12.17  per  lin.ft.  excluding  excavation. 
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Cost  of  Housing  Soldiers  at  Canton- 
ments Averages  $214.92 

General  Littell  Presents  Detailed    Figures    on    Both 

Classes  of  Camp— National  Guard  Camps 

Cost  $87.60  Per  Capita 

SOME  interesting  cast  data  on  cantonment  construc- 
tion were  revealed  at  a  recent  session  of  the  House 
subcommittee  on  urgent  deficiencies. 

Brigadier  General  I.  W.  Littell  testified  that  the  per 
capita  cost  of  various  cantonments  (based  upon  the 
number  of  men  who  have  been  assigned  to  each),  was 
as  follows: 

American  Lake,  Camp  Lewis,  $158.38;  Annapolis 
Junction,  Camp  Meade,  $254.16;  Atlanta,  Ga.,  Camp 
Gordon,  $188.03;  Ayer,  Mass.,  Camp  Devens,  $275.64; 
Battle  Creek,  Mich.,  Camp  Custer,  $255.54;  Chillicothe, 


Ohio,  Camp  Sherman,  $250.57;  Columbia,  S.  C,  Camp 
Jackson,  $205.45;  Des  Moine.s,  Iowa,  Camp  Dodge, 
$168.17;  Fort  Riley,  Kan.,  Camp  Funston,  $211.71;  Fort 
Sam  Houston,  Tex.,  Camp  Travers,  $162.43;  Little  Rock, 
Ark.,  Camp  Pike,  $212.89;  Loui.sville,  Ky.,  Camp  Taylor. 
$160.25;  Petersburg,  Va.,  Camp  Lee,  $248.28;  Rockford, 
111.,  Camp  Grant,  $206.18;  VVrightstown,  N.  J.,  Camp 
Dix,  $232.95;  Yaphank,  L.  I.,  Camp  Upton,  $272. 

The  average  cost  is  $214.92.  The  total  costs  are 
shown  in  the  accompanying  tables. 

General  Littell  testified  that  the  average  percentage 
of  the  cost  represented  by  the  contractors'  fee  on  the 
National  Army  cantonments  was  2.84  ^c.  On  the  Na- 
tional Guard  camps  the  percentage  was  6.88  and  on  the 
embarkation  camps  3.52.  The  highest  percentage  re- 
ceived at  any  National  Army  cantonments  was  3.67%, 
and  the  lowest  2.2 Sc  The  highest  percentage  at  any 
National  Guard  camp  was  7  and  the  lowest  was  6.38. 


TOTAL  ESTIMATED  COST  FOR  CONSTRUCTION  OF  NATIONAL  ARMY  CANTONMENTS 


Location  of  National    Army  Name  of  Date  of 

Camps                                   Camp  Estimate 

American  Lake,  Wash Lewis.  .  .  Dec.    10 

.\nnapolis Junction,  Md Meade...  Dec.   31 

Atlanta,  Ga Gordon. .  Dec.    20 

Ayer,  Mass Devens. .  Nov.  1 2 

Battle  Creek,  Mich Custer....  Dec.      I 

Chillicothe,  Ohio Sherman  Dec.      1 

Columbia,  S.  C Jackson..  Dec.      1 

Dcs  Moines,  Iowa Dodge. . .  Dec.     8 

Fort  Kiley,  Kans Funston.  Dec.   22 

Fort  Sam  Houston,  Tex Travis.. .  Nov.  30 

Little  Rock,  Ark Pike Nov.  15 

Louisville,  Jiy Taylor...  Dec.    13 

Petersburg,  Va Lee Dec.   31 

Rockford,  HI Grant...  Nov.  30 

Wrightstown,  N.  J Di,x Nov.  30 

Yaphank,  Long  Island Upton. . .  Nov.  1 5 

Total  National  Army 

(>;  Constructed  by  camp  quartermaster. 


Barracks 

and 
Quarters 
$3,497,968 
5,033,510 
4,654,472 
4,537,431 
3,511,475 
4,920,300 
4,407,462 
3,415,469 
4,079,440 
3,599,781 
4,629.749 
4,047,948 
6,959,280 
4,138,419 
4,847,630 
5,023,161 


Supplies, 

Services, 

and 

Transpor- 
tation 

$2,501,064 
4,151,110 
2,096,990 
3,731,718 
3,671,180 
3,339,-'95 
3,016,970 
2,391,360 
3,921,301 
1,973,052 
2,933,623 
2,116,815 
2,956,685 
3,598,825 
3,390,475 
4,276,054 


Roads, 
Walks, 

Wharves, 
and 

Drainage 
$338,096 
865,121 
295,706 
680,315 
673,672 
506,009 
491,463 
518,690 
496,794 
498,343 
635,568 
320,934 
414,301 
193,989 
343,962 
763,308 


Shooting 

Galleries 

and 

Ranges 

$51,107 

50,000 

54.000 

54,604 

51,704 

O 
50,000 
50,000 
50,000 
50,000 

IM 
61,165 
35,877 
39,991 
175,000 
23,793 


Construction 
and  Repair 

of 
Hospitals 
$592,000 
370,259 
444,664 
692,899 
764,969 
795,646 
733,823 
413,000 
252,000 
596,000 
789,625 
459,864 
891,599 
535,472 
839,000 
988,513 


Military 
Post 
Exchange 
$27,000 
30,000 
27,170 
30,178 
27,000 
58,325 
31,470 
27,000 

(') 

(•) 
27,000 
34,664 
42,258 
10,337 
27,000 
53,513 


Total 

$7,007,235 

10,500,000 
7,483,002 
9.727.145 
8,700,000 
9,620,075 
8,731.187 
0,815.519 
8,799,535 
6,717,176 
9,015,565 
7,041,392 

11,300,000 
8,517,233 
9,623,067 

11,128,341 


Number 
of 

Personnel 
44,685 
41,309 
39.796 
35,288 
34,045 
38,393 
42,498 
40,526 
41,564 
41,353 
42,347 
43,939 
45,512 
41,309 
41,309 
40,913 


Cost  per 
Capita 
$158  38 

254  16 
188  03 
275  64 

255  54 
250  57 

205  45 
168  17 
211  7". 
162  43 
212.89 
160  25 
248  28 

206  18 
232  95 
272.00 


71,213.495  50,067,017   8,036,271  797,24!   10,159,333   453,115  140,726.473   654.786   214.92 


TOTAL  ESTIMATED  COST  OF  CONSTRUCTION,  AS  OF  DATE  GIVEN,  OF  NATIONAL  GUARD  CAMPSJ 


Location  of  National 
Guard  Camps 

.•Vugusta,  Ga 

Deming,  N.  Mex 

Montgomery,  Ala 

Spartanburg,  S.  C 

Waco.  Tex 

'Vnniston,  Ala 

Charlotte,  N.  C 

Houston,  Tex 

Greenville.  S.  C 

PaloAlta.  Cal 

Fort  Sill,  Okla 

Fort  Worth,  Tex 

Linda  Vista,  Cal 

Macon,  Ga 

Hattiesburg,  Miss 

Alexandria,  La 


Date 

Name  of  of 

Camp  Estimate 

Hancock Nov.  30 

Cody Dec.    15 

Sheridan Dec.  22 

Wadsworth...  Dec.     9 

MacArthur. ...  Dec.    15 

McClellan Dec.    14 

Greene Nov.  30 

Logan Dec.     5 

Sevier Dec.      I 

Fremont Dec.      1 

Doniphan Dec.    1 5 

Bowie Dec.     1 

Kearney Nov.  30 

Wheeler Dec.     5 

Shelby Dec.      1 

Beauregard . . .  Dec.     1 


Barracks 

and 

Quarters 

$935,563 

1,288,197 

758,902 

834,769 

786,834 

1,027,998 

1,426,295 

823,000 

705,322 

959,527 

989,725 

1,036,834 

975,382 

983,475 

995,685 

1,089,600 


Supplies, 

Services, 

and 

Transportation 

$513,710 
681,263 
531,260 
519,691 
508,099 

1,311,548 
907,499 
557,108 
519,361 
522,917 
431,501 
639,866 

1,163,214 
508,342 
925,335 
756,578 


Roads, 

Walks, 

Wharves, 

and 
Drainage 
$130,341 
151,334 
149,411 
311,000 
165,426 
246.321 
228,376 
172.050 
164,944 
90,232 
345,208 
125,426 
425,144 
189,633 
623,265 
341,412 


Shooting 
Gallerits 

and 

Ranges 

$338,246 

38,257 

42,758 

127,046 

105,400 

81.674 

79,048 

85,000 

95.200 

81,600 

112,200 

105,400 

108,058 

58,320 

163,500 

74,800 


Construction 
and 
Repair  of 
Hospitals 
$1,347,817 
380,850 
361,282 
373.966 
408,516 
527,911 
555,423 
325,900 
386,613 
334,453 
453,168 
397,876 
321,257 
359.037 
581,990 
386,592 


Total 
Cost 
$1,967,817 
2,539,900 
1,843,614 
2,166,473 
1,974,275 
3,195,452 
3,196.641 
1,963.058 
1.871,440 
1.988.729 
2,331.802 
2.305,402 
2.993,055 
2,098,807 
3,289,825 
2,648,982 


Number 
of 

Personiiel 
27,152 
27,152 
27,152 
27,152 
27,152 
27,152 
27,152 
27,152 
27,152 
27.152 
27.152 
27.152 
27.152 
27.152 
30.762 
27,152 


Cost 

per 

Capita 

$72 

47 

93 

54 

67 

90 

79 

79 

72 

71 

117 

67 

117 

73 

72 

30 

68 

92 

73 

24 

85 

88 

84 

90 

no 

23 

77 

29 

106. 

94 

97. 

56 

Total  National  Guard $11,617,108       $10,997,342       $3,859,523       $1,396,507         $6,504,791       $38,375,272  438.042         $87.60 


Small  Sewer  Siphon  Under  Low  Head  Has 
Not  Clogged 

By  J.  H.  Putnam 

City  Engineer.  Hattiesburg.  Miss. 

AFTER  more  than  eight  months  of  successful  oper- 
ation the  writer  ventures  to  describe  an  inverted 
sewer  siphon  built  under  his  direction  in  Hattiesburg, 
Miss.  The  siphon  has  a  diameter  of  8  in.,  a  length  of 
2860  ft.,  a  dip  of  11  ft.  below  the  inlet  end  and  a  differ- 
ence of  1  ft.  in  elevation  between  the  inlet  and  outlet 
inverts.  A  flow  of  40,000  gal.  per  24  hr.  from  the  State 
Normal  School  appears  fx»  maintain  a  self-cleansing 
velocity  in  the  siphon.  The  use  of  the  siphon  avoided 
a  choice  between  carrying  the  sewer  on  an  expensive 


tnd  unsightly  trestle  along  a  much  traveled  residence 
street  fronting  a  park,  or  building  two  additional  miles 
of  sewer  through  a  section  which  will  probably  not  be 
built  up  for  a  long  time  to  come. 

The  siphon  consists  of  ordinar>'  vitrified  clay  pipe, 
except  for  about  300  ft.  of  cast-iron  pipe  beneath  Gor- 
don Creek.  The  maximum  head  on  the  clay  pipe  is  9i 
ft.,  with  no  allowance  for  friction. 

To  permit  emptying  the  siphon  for  possible  repairs 
and  flushing  it  with  water  from  conveniently  located 
fire  hydrants  h\  case  of  clogging,  a  tee  and  a  shear 
valve  were  placed  at  the  creek  crossing. 

The  joints  of  the  clay  pipe  were  poured  with  jointite 
and  of  the  cast-iron  pipe  with  lead.  A  number  of  leaks 
occurred  in  the  clay  pipe  during  the  first  few  weeks  the 
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conduit  was  in  operation.  These  were  easily  stopped  by 
first  calking  the  joints  with  oakum  and  then  surround- 
ing them  with  a  collar  of  rich  cement  mortar.  In  most 
instances  this  was  done  without  emptying  the  siphon. 
No  leaks  appeared  in  the  joints  of  the  cast-iron  pipe. 

The  cost  of  jointite  delivered  along  the  work  was 
about  2c.  per  lin.ft.  and  the  cost  of  laying  the  clay  pipe 
about  3c.  per  lin.ft.  The  excess  cost  over  ordinary 
mortar  joint  work  was  partly  due  to  less  rapid  rate  of 
pipe  laying  with  jointite,  our  best  day's  work  being  250 
lin.ft.  Ordinary  labor  was  paid  $1.25  and  the  pipe  lay- 
ers $1.75  a  day  of  9  hr.  The  cost  of  engineering  and 
inspection  is  not  included  in  the  foregoing  figures.  No 
records  of  trenching  and  backfilling  were  kept,  as  the 
work  was  done  by  convict  laborers  whose  time  was  di- 
vided between  this  and  other  work.  The  cast-iron  pipe 
was  laid  by  a  gang  of  men  from  the  water  department 
in  a  few  hours  time,  no  records  being  kept. 

No  stoppages  have  occurred  in  the  siphon  since  it  was 
put  in  use  in  April,  1917. 

The  author  hopes  that  the  publication  of  these  notes 
will  bring  out  information  in  Engineering  News-Record 
regarding  new  and  instructive  features  in  the  design, 
construction  and  operation  of  other  inverted  sewer  si- 
phons, particularly  those  of  a  length  fairly  comparable 
to  the  one  here  described. 


Kansas  Pumps  Underground  Water 
for  Irrigation 

Wells  Pumped  Singly  or  in  Groups— Mainly  Isolated 
Oil-Engine  Plants — Central  Stations 

IRRIGATION  by  pumping  from  underground  water 
supplies  is  steadily  increasing  in  Kansas,  but  irriga- 
tion by  ditches  for  surface  waters  has  been  largely 
abandoned,  as  Colorado  now  takes  most  of  the  water 
formerly  available.  These  conditions  were  outlined  in 
a  paper  by  J.  B.  Marcellus,  Kansas  state  engineer  of 
drainage  and  irrigation  engineering,  presented  at  the 
recent  conference  of  the  Idaho  Society  of  Engineers, 
Idaho  Irrigation  Congress  and  several  other  societies 
at  Idaho  Falls,  Idaho 

In  the  upper  Arkansas  River  valley  it  is  general  prac- 
tice to  put  down  a  battery  of  wells  and  connect  them  to 
a  common  suction  pipe.  These  wells  are  spaced  30  to 
40  ft.  on  a  line  at  right  angles  to  the  underflow.  In 
the  lower  end  of  the  valley  the  sand  seems  to  be  coarser, 
and  a  single  well  may  give  from  300  to  1000  gal.  per 
min.  In  such  cases  a  6-ft.  pit  is  excavated  to  the 
water-bearing  stratum  and  in  the  bottom  of  this  a  24- 
in.  to  36-in.  perforated  casing  is  sunk. 

Centrifugal  Pump  Best  for  Work 

Centrifugal  pumps  are  considered  best  adapted  for 
this  work,  as  they  have  few  moving  parts,  are  simple 
in  construction  and  can  handle  a  considerable  quantity 
of  sand  without  injury.  The  single-stage  pump  is  best 
for  pumping  heads  of  50  ft.  or  less,  and  may  be  of  the 
horizontal  or  vertical  type.  Where  the  depth  to  water 
is  20  ft.  or  less  it  is  the  practice  to  use  a  horizontal, 
single-stage,  side-suction  centrifugal  pump,  placed  in 
the  pit  and  belted  to  an  engine  on  the  surface.  Where 
the  depth  to  water  exceeds  20  ft.  a  vertical  centrifugal 


pump  is  used,  with  its  impeller  beneath  the  water  and 
its  shaft  operated  by  a  quarter-turn  belt  at  the  sur- 
face. The  pump  should  be  hung  from  the  surface  rather 
than  attached  to  the  well  casing. 

High  efficiency  requires  a  definite  relation  between 
the  speed  and  lift.  Mr.  Marcellus  suggests  that  if  pur- 
chasers will  demand  information  as  to  the  proper  speed 
for  maximum  efficiency  under  their  conditions  of  lift, 
and  will  install  machinery  suited  to  their  working  con- 
ditions, there  will  be  less  complaint  concerning  low  ef- 
ficiencies of  pumps. 

Area  irrigable  from  a  well  will  depend  upon  flow  of 
water  and  character  of  land.  In  Kansas  a  pumping 
plant  with  a  capacity  of  1000  gal.  per  min.  may  irrigate 
100  to  200  acres.  While  theoretically  this  is  5  to  10 
gal.  per  minute  per  acre,  it  is  always  necessary  to  have 
a  certain  amount  of  head  to  cover  the  land  efficiently. 
Sandy  ground  will  require  about  twice  as  much  water  as 
heavy  ground.  The  ability  of  the  irrigator  may  easily 
make  100%  difference  in  amount  of  water  required,  and 
success  depends  largely  upon  the  methods  of  preparing 
land  and  distributing  water.  As  a  rule,  the  larger  the 
capacity  of  the  plant  the  more  good  is  derived  from  the 
water.  Thus  a  flow  of  1000  gal.  per  minute  will  irri- 
gate more  than  twice  as  much  land  as  a  flow  of  only  500 
gallons. 

Cost  of  Pumping  Plant 

Internal-combustion  engines  are  generally  used  for 
pumping,  as  oil  is  fairly  cheap.  Kerosene  is  probably 
more  reliable  for  installations  of  3  to  10  hp.,  and  gaso- 
line for  smaller  plants.  After  being  started  the  kero- 
sene engine  does  not  require  much  attendance,  but  it  re- 
quires more  than  the  gasoline  engine.  For  engines  of 
15  hp.  or  more  distillate  oil  is  found  economical.  Cost 
of  pumping  plant  complete  will  vary  from  $60  to  $100 
per  hp.,  decreasing  as  the  size  of  plant  increases. 

One  company  has  a  central  power  plant  which  gen- 
erates electricity  for  a  number  of  local  pumping  plants, 
the  majority  of  which  it  owns.  This  company  has  42 
wells,  and  last  year  contracted  for  25  more  on  land  re- 
cently bought.  The  power  house  is  in  Garden  City  and 
the  transmission  lines  extend  30  miles  into  the  country. 
Windmills  pumping  water  for  irrigation  are  used  main- 
ly for  garden  produce.  It  is  necessary  to  have  a 
reservoir  to  furnish  enough  water  to  irrigate  with  an 
economical  head,  and  sometimes  two  or  more  windmills 
pump  into  the  same  reservoir. 

Water  in  great  quantities  exists  at  depths  of  7  to  40 
ft.  beneath  the  Arkansas  River  valley,  which  is  the  most 
profitable  irrigated  section.  It  appears  to  have  an  in- 
exhaustible source  in  the  Rocky  Mountains,  and  it  flows 
slowly  from  northwest  to  southeast.  The  important 
problem  is  that  of  bringing  this  supply  to  the  surface. 

Test  wells  must  be  driven  to  determine  the  character 
of  the  water-bearing  sand  and  gravel.  The  coarser  the 
material  the  greater  will  be  the  supply  of  water,  and  for 
a  high  yield  there  must  be  not  only  a  thick  stratum  but 
also  a  fairly  coarse  gravel.  If  the  first  water-bearing 
stratum  is  not  thick  enough  or  coarse  enough  to  give  a 
high  yield  a  second  or  even  a  third  stratum  may  give 
an  increased  quantity.  Frequently  a  change  in  location 
of  only  a  few  hundred  feet  will  make  the  difference  be- 
tween a  high  yielding  and  a  low  yielding  well. 
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What  Is  Fair  in  Rate  Regulation  ? 

Reviewed  by  Frederic  P.  Stearns 

WHAT  IS  FAIR:  A  Study  of  Some  Problems  of  Public  Utility 
Regrulatioi' — By  Willi?,m  G.  Raymond,  M.  Am.  Soc.  C.  E., 
Professor  of  Civil  Kngineering  and  Dean  of  the  College  of 
Applied  Science  in  the  State  University  of  Iowa.  Xew  York: 
John  Wiley  &  Sons,  Inc.  London :  Chapman  &  Hall,  .L,td. 
Cloth;   4x7   in.  ;  pp.   172.      $1. 

This  little  volume  primarily  sets  forth  in  a  concise 
and  effective  way  the  author's  views  of  what  is  fair  in 
the  relationships  between  the  public-service  corpora- 
tions and  the  people  served  by  them.  Incidentally  it 
touches  upon  all  parts  of  the  problem  of  valuation  and 
the  regulation  of  rates. 

The  first  chapter,  "General  Relationships,"  leads  up 
from  what  is  considered  honorable  dealing  in  purely 
private  business  to  the  determination  of  what  should  be 
considered  fair  dealing  in  the  semi-public  business  of 
the  public  utility.  The  remaining  four  chapters  deal 
with  "Suitable  Control,"  "Rate  Control,"  "What  is  Fair 
Return,"  and  "Valuation." 

Tlie  principal  thesis  set  forth  in  the  preface  is  that  in 
those  matters  in  which  the  charter  and  franchise  are 
silent,  "public  utility  business  should  stand  on  the  same 
basis  as  other  business  of  equal  risk  and  magnitude." 
The  general  line  of  argument  is  indicated  by  the  fol- 
lowing quotation: 

"If,  by  lawful  methods,  honorable  and  without  unfair 
discrimination,  a  public-utility  corporation  has  under 
the  public  eye  built  up  a  business  having  a  dependable 
net  return  of  any  amount  or  any  rate  upon  its  actual 
cash  investment,  the  right  to  .earn  that  return,  or  so 
much  of  it  as  may  be  possible  during  the  life  of  the 
franchise,  would  seem  to  be  lawfully  acquired  property, 
only  to  be  taken  from  the  corporation  for  public  use  by 
the  exercise  of  the  supreme  power  of  government  and 
upon  proper  payment  of  just  compensation.  Private  de- 
pendable net  earnings  would  be  so  considered;  why  not 
honorably  and  fairly  developed  earnings  of  the  cor- 
poration?" 

In  other  words,  the  author  presents  the  view  in  this 
and  many  other  parts  of  the  book  that  if  by  legitimate 
methods  earnings  in  excess  of  what  would  generally  be 
called  fair  return  on  the  invested  capital  are  acquired, 
through  the  failure  of  the  public  or  its  representatives 
to  reduce  the  rates,  the  corporation  thereby  acquires 
property  rights  in  such  earnings  and  it  would  not  be 
fair  to  decrease  them. 

If  this  view  were  limited  to  old  properties  built  before 
the  era  of  regulation,  when  investors  had  little  reason 
to  think  that  there  would  be  rate  reduction  except  that 
brought  about  by  business  policy  or  public  opinion, 
there  would  be  many  to  agree  with  the  view  set  forth ; 
but  that  public-service  corporations  formed  within  this 
era  may  demand  larger  returns  because  for  a  time  the 
public  has  permitted  liberal  earnings,  or  has  been  negli- 
gent about  reducing  rates,  would  seem  to  many  to  be 
inconsistent  with  fair  treatment  of  the  public. 

Courts  and  commissions  which  have  struggled  with 


ihe  problem  of  what  is  "fair  value"  have  concluded  that 
in  the  case  of  normal  properties  it  cannot  be  predicated 
upon  the  rates  or  earnings  of  regulated  properties,  since 
a  "fair  value"  based  upon  rates  cannot  be  used  to  de- 
termine rates.  The  author  appears  to  take  issue  with 
the  courts  in  this  matter,  as  he  says:  "In  spite  of  the 
assertion  of  courts  to  the  contrar>',  the  adoption  of  pres- 
ent earning  capacity  as  the  basis  for  value  or  return 
base  will  not  always  result  in  reasoning  in  a  circum- 
ference." 

He  refers  frequently  to  "dependable  earning  capac- 
ity" as  an  element  on  which  the  value  of  property  de- 
pends. If  the  statement  were  future  dependable  earn- 
ing capacity,  it  would  receive  general  acceptance,  but  it 
may  be  questioned  if  there  is  any  such  thing  as  future 
dependable  earning  capacity  where  rates  are  subject  to 
regulation  and  the  present  earning  capacity  is  not  the 
main  factor  upon  which   rates  are  based. 

In  reading  the  book  one  cannot  help  feeling  that  it 
is,  as  stated  in  the  preface,  "the  result  of  an  honest 
effort,  extending  over  some  years,  to  determine  for  the 
author's  own  satisfaction  just  what  is  fair  in  the  re- 
lationships of  the  public  and  the  owners  of  its  utili- 
ties." As  a  result  of  this  effort,  many  views  are  ex- 
pressed which  do  not  follow  the  beaten  paths,  and 
therefore  stimulate  thought  upon  the  subjects  treated. 
The  book  contains  much  valuable  material. 


National  Irrigation  Achievements 

RECLAIMING  THE  ARID  WEST:  The  Story  of  the  United  States 
Reclamation  Service — By  George  Wharton  James.  New  York: 
Dodd.  Mead  and  Company.  Cloth;  6  x  9  in.  ;  pp.  411;  illus- 
trated.    J3.50. 

A  triumph  of  democracy  .^  the  author's  conception  of 
the  great  work  of  the  United  States  Reclamation  Serv- 
ice in  providing  water-supplies  for  vast  areas  of  fruit- 
ful lands  in  the  arid  west.  The  triumph  is  all  the 
greater  because  it  has  been  achieved  where  private  en- 
terprise had  been  baffled  by  a  desire  for  gain  which  had 
led  it  to  try  to  separate — what  in  the  arid  west  should 
be  inseparable — life-giving  water  from  the  thirsty  and 
otherwise  barren  land. 

The  volume  is  appropriately  dedicated  to  the  late  J. 
W.  Powell  and  F.  G.  Newlands,  as  well  as  to  the  living 
Walcott  Newel!,  Smythe,  Maxwell,  Davis  and  Lane  and 
"all  the  faithful  officers"  who  have  contributed  by 
vision,  investigation,  educational  campaigns,  legislation, 
engineering  design  and  construction  to  the  conception 
and  consummation  of  the  works  of  the  Reclamation 
Service.  The  opening  chapters  recount  the  pioneer 
work  in  the  field  by  the  press,  on  the  convention  plat- 
form, and  in  Congress  which  made  possible  these  vast 
engineering  undertakings.  The  bulk  of  the  volume 
describes  the  natural  and  engineering  features  of  the 
several  projects  as  well  as  their  attractions  to  the  set- 
tler. A  number  of  Indian  projects  carried  out  by  the 
Reclamation  Service  are  briefly  outlined.  A  conclud- 
ing chapter,  "A  Vision  of  the  Future,"  sums  up  achieve- 
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ments  and  prospects  and  pleads  eloquently  for  guarding 
the  revolving  fund  of  the  Reclamation  Service  from  the 
spoiler. 

The  book  is  designed  for  wide  popular  reading,  on 
the  part  of  both  possible  settlers  and  of  all  who  glory  in 
our  national  achievements  and  are  ready  to  stand  for 
the  perpetuation  and  full  fruition  of  democratic  in- 
stitutions. The  volume  should  be  heartily  welcomed  by 
all  who  have  had  a  part  and  still  have  a  part,  either  as 
engineers  or  settlers,  in  the  Reclamation  Service  proj- 
ects, or  who  wish  to  inform  themselves  regarding  some 
of  the  most  notable  engineering  works  of  the  day. 

Timely  Book  on  Ocean  Transportation 

PRINCIPLES  OF  OCEAN  TRANSPORTATION — By  Emory  R. 
Johnson  Ph.  D.,  Sc.  D.,  Professor  of  Transportation  and 
Commerce  in  the  University  of  Pennsylvania,  and  Grover 
G  Huebner,  Ph.  D..  Assistant  Professor  of  Transportation 
and  Commerce  in  the  University  of  Pennsylvania.  New 
York:  D.  Appleton  and  Co.  Cloth;  6x9  in.;  pp.  513;  il- 
lustrated.     $2.50. 

As  certain  as  anything  can  be  in  this  present  uncer- 
tain world  is  the  prospective  rapid  growth  of  the  United 
States  merchant  marine.  Conditions  have  forced  us  to 
become  the  leading  shipbuilding  nation;  just  as  surely 
in  the  post-war  scramble  for  trade  must  we  make  our 
bid  to  become  the  leading  maritime  nation.  With  this 
phenomenal  increase  in  shipping — an  increase  that  is 
already  upon  us — must  come  also  an  increase  in  ship- 
ping facilities,  in  terminals,  piers,  wharves  and  all 
that  pertains  to  harbors.  This  means  more  work  for 
the  civil  engineer,  and  an  increasing  attention  to  a 
field  of  engineering  practice  which  now  engages  too 
small  a  part  of  the  profession.  If  more  engineers  get 
into  this  work  it  is  hardly  to  be  doubted  that  more  and 
more  of  them  will  work  over  into  the  operating  end. 
For  such  men  Professors  Johnson  and  Huebner's  new 
book  is  indispensable. 

The  authors  are  well  equipped  for  writing  such  a 
book.  The  senior  author's  similar  book  on  railroad 
transportation  is  the  accepted  text,  and  his  investiga- 
tions of  the  traffic  conditions  surrounding  the  Panama 
Canal  are  the  official  authority  on  the  subject.  The 
juni,or  author  also  has  contributed  many  valuable  papers 
to  the  science  of  transportation  economics. 

The  book  is  directed  to  the  student,  both  in  and  out 
of  college.  Every  section  is  accompanied  by  extensive 
bibliographical  references  for  further  investigation  if 
required.  The  development  throughout  is  planned  for 
the  student  rather  than  for  the  casual  reader.  It  is 
divided  into  three  parts.  The  first,  entitled  "The  Ocean 
Transportation  System,"  details  the  kinds  of  ships 
engaged  in  ocean  trade,  outlines  the  ocean  routes  with 
some  specific  descriptions  of  the  half  dozen  large  inter- 
oceanic  canals,  explains  in  detail  the  somewhat  com- 
plicated measurement  of  vessels  and  traffic,  and  devotes 
some  twenty  pages  to  the  engineering  features  of  ocean 
ports  and  terminals.  In  the  second  part,  entitled  "The 
Ocean  Transportation  Service,"  the  business  end  of  sea 
traffic  is  taken  up.  This  involves  the  organization  of 
the  ocean  freight  service,  an  explanation  with  many 
illustrations  of  the  various  papers  necessary  in  such 
service,  and  explains  the  passenger,  mail  and  express 
end  of  the  ocean  carriers.  An  important  chapter  is 
devoted  to  marine  insurance. 

Part  III  is  devoted  to  the  organization  of  the  ocean 
carriers;  that  is,  the  business  arrangement  of  the  con- 


trolling companies,  the  questions  of  competition,  rate  and 
traffic  agreements,  pools,  conferences,  and  the  principles 
on  which  ocean  freight  and  passenger  rates  are  made.  A 
final  part  deals  with  the  very  important  subject  of 
Government  aid  and  regulation  of  ocean  commerce  and 
transportation.  It  details  the  various  aids  already  given 
to  the  ocean  trade  by  the  Government,  describes  the  con- 
ditions of  Federal  regulation,  outlines  port  and  ter- 
minal charges,  and  after  a  judicious  statement  of  the 
different  sides  of  the  question  of  Government  aid  and 
control,  presents  the  authors'  conclusions  as  to  a  policy 
for  the  United  States  merchant  marine. 

To  the  economist,  interested  only  in  the  abstract,  and 
to  the  business  man  who  has  to  ship  overseas,  such  an 
exposition  is  m&re  than  interesting;  it  is  essential  to 
a  proper  conduct  of  their  business.  To  the  engineer 
who  is  engaged  in  port  work,  on  the  other  hand,  the 
book  has  r  different  value.  It  supplies  a  proper  perspec- 
tive; it  will  spread  before  him  the  many  outstanding 
nerve  lines  of  ocean  trade  which  lead  to  the  mere  stone 
and  concrete  and  steel  of  the  work  he  is  building. 


Growth  of  Science  Sketched 

A  SHORT  HItTORY  OF  SCIENCE — By  W.  T.  Sedgwick,  Pro- 
fessor of  biology,  and  H.  W.  Tyler,  Professor  of  Mathematics, 
Massachusetts  Institute  of  Technology.  New  York :  The  Mac- 
millan  Co.     Cloth  ;  6x9  in.  ;  pp.  467  ;  illustrated.     $2.50. 

Such  a  small-scale  record  of  the  growth  of  science  as 
Professors  Sedgwick  and  Tyler  have  sketched  out  is  of 
most  directly  stimulative  value  to  the  engineer  because 
of  the  peculiar,  intimate  connection  that  has  existed  be- 
tween engineering  and  science  throughout  all  stages  of 
the  world's  history.  The  history  as  the  authors  write 
it  is  in  no  sense  a  history  of  engineering — despite  the 
fact  that  one  of  the  authors  is  a  member  of  the  pro- 
fession— but  the  relation  of  the  growth  traced  out  to 
the  growth  of  engineering  skill  and  methods  cannot  be 
overlooked. 

Covering  the  entire  period  of  historical  record,  be- 
ginning with  the  ancients  of  the  East  and  descending 
to  the  present  day,  the  authors  yet  manage  to  compress 
a  comprehensive  account  of  the  history  of  science  into 
less  than  five  hundred  pages.  Their  method  is  to  tie 
the  story  to  the  names  and  records  of  achievement  of 
the  great  luminaries  who  in  succession  guided  and  rep- 
resented the  science  of  their  time.  The  discoveries  and 
inventions  of  these  men  in  themselves  constitute  much 
of  scientific  history.  Occasional  references  to  growth 
of  general  scientific  thought  or  minor  elements  of  prog- 
ress that  are  needed  to  bridge  the  gaps  between  the 
work  of  different  men  are  supplied  by  the  authors  with 
care  and  discernment. 

The  authors  make  remarkably  extensive,  and  in  a 
measure  effective,  use  of  the  device  of  quoting  from 
the  writings  of  the  great  men  with  whom  the  history 
deals,  or  of  their  biographers  or  historians.  A  quarter 
or  perhaps  a  third  of  the  text  of  the  book  is  made  up  of 
such  quotations.  Many  of  them  are  of  essential  value 
to  the  purpose  of  the  history,  and  all  are  apt;  and  while 
many  could  well  be  dispensed  with,  few  readers  will 
find  the  addition  to  the  bulk  of  the  volume  objectionable. 

The  authors'  specializations — sanitary  science  and 
mathematics — are  reflected  in  the  text.  The  mathe- 
matical influence  is  particularly  prominent.  For  the 
engineering  reader  this  is  an  advantage.  The  mathemat- 
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ical  view  is  not  less  instructive  and  fascinating  than 
some  other  view  of  the  world's  scientific  history;  and 
the  sharp  definition  of  mathematical  problems  and  pro- 
cesses contributes  a  better  impression  of  orderly 
growth,  of  step-by-step  expansion  of  scientific  thought 
through  logical  study  rather  than  through  chance  dis- 
covery. 

A  fine  spirit  animates  every  page  of  the  book.  It  is 
clear  that  the  authors  wrote  with  enthusiasm.  Some- 
thing of  the  same  impulse  will  communicate  itself  to  the 
reader. 

The  book  is  written  down  to  the  level  of  the  ordinary 
man,  be  he  engineer  or  of  other  profession.  It  is 
written  with  good  knowledge  and  discernment.  The 
leader  may  feel  measurably  certain  of* getting  an  accu 
late  weighing  of  the  men  and  events  that  build  up  the 
history  of  science.  Technology,  it  is  true,  is  largely  left 
in  the  background.  Probably  its  relationship  to  scien- 
tific advance  was  hardly  less  close  than  that  of  engineer- 
ing, but,  at  least  with  respect  to  ancient  times,  knowl- 
edge of  the  productive  arts  has  not  been  recorded  suffi- 
ciently for  inclusion  in  our  histories. 


Utilities  Magazine  Suspended 

Owing  to  war  conditions  the  magazine  issued  by  the 
Utilities  Bureau  has  been  suspended.  Special  numbers 
may  perhaps  be  issued  prior  to  resumption  of  the  regu- 
lar issue.  Correspondence  for  the  bureau  should  be  ad- 
dressed to  M.  L.  Cooke,  401  W.  Walnut  Lane,  German- 
town,  Penn. 

French  Journal  Resumes  Publication 

La  Technique  Moderne,  which  suspended  publication 
at  the  opening  of  the  war,  is  now  appearing  again  (47 
Quai  des  Grands  Augustins,  Paris,  France). 


Trough  Closet  Specifications 

Brief  specifications  for  trough  water  closets  have 
been  adopted  as  a  part  of  the  Industrial  Code  of  the 
New  York  State  Industrial  Commission,  Albany,  N.  Y. 


Publications  Received 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If  the 
book  or  pamphlet  is  for  sale  and  the  price  is  known  by  the  editor 
the  price  is  stated  in  each  entry.  Where  no  price  is  given  it  does 
not  necessarily  follow  that  the  book  or  pamphlet  can  be  obtained 
without  cost.  Many,  but  not  all,  of  the  pamphlets,  however,  can 
be  secured  without  cost,  at  least  by  inclosing  jK)stage.  Porsor>.« 
who  are  in  doubt  as  to  the  means  to  be  pursued  to  obtain  copies 
of  the  publications  listed  in  these  columns  should  apply  for  infor- 
mation to  the  stated  publisher,  or  in  case  of  books  or  papers 
privately  printed,  then  to  the  author  or  other  person  indicated  in 
the  notice.] 


AMERICAN   LUBRICANTS:     From    the   Standpoint   of   the   Con- 
sumer— By  L.  B.  Liockhart,  Consulting  and  Anayltical  Chem- 
ist Easton,  Penn. :    The  Chemical  Publishing  Co.     Cloth  ;   6  x 
9  in.  ;  pp.  225  ;  Illustrated.     $2. 
CHEMICAL  FRENCH:    An  Introduction  to  the  Study  of  French 
Chemical   Literature — By  Maurice  L.   Dolt,   Ph.   D.,    Professor 
of    Chemistry    in    the    North    Dakota    Agricultural    College. 
Easton,  Penn. :  The  Chemical  Publishing  Co.     Cloth  ;  6  x  9  in.  ; 
pp.   398  ;   $3. 
A  graduated  reading  course,  starting  with  a  fairly  elementary 
vocabulary  and  finishing  with  extracts  from  current  French  chem- 
ical literature.     Presupposes  at  least  two  years  school  instruction 
in  French. 

ELECTROLYSIS:  Digest  of  Publication  of  Bureau  of  Standards 
on  Electrolysis  of  Underground  Structures  Caused  by  f.he 
Disintegrating  Action  of  Stray  Electric  Currents  From  Elec- 
tric Railways — Prepared  by  Samuel  S.  Wyer,  Consulting  En- 
gineer, Columbus,  Ohio,  January,  1918.     Cloth-Backed  Paper; 


7x10  in.;  pp.  :t.T  ;  iUustratid.  Copi»-.M  of  thi.'-:  digest  may  be 
obtained  from  the  Bureau  of  Standard.s,  Wa-shington,  D.  C. 
By  digesting  and  recomblning  in  logical  order  the  content.^  of 
LO  "Technologic  Papers"  (934  pp.,  all  told)  of  the  Bureau  of 
Standards,  Mr.  Dyer  ha.s  performwl  a  .service  that  will  be  ap- 
preciated by  many  water-workH  and  other  public-utility  offlcLals. 
A  few  editorial  foot  notes  and  an  index  have  been  provided. 
References  are  made  to  the  original  sources  by  number  and  page 
of  the  "Paper"  being  drawn  upon. 

ELEMENTS  OF  WE.STERN  WATER  LAW  mE\''ISED) — By  A 
E.  Chandler,  Irrigation  and  Water  Right  Specialist;  Presi- 
dent of  California  State  Water  Commission ;  President  of 
California  Irrigation  Board.  San  Franci.sco,  Calif.:  Technical 
Publishing  Co.     Cloth;   6x9   in.;  pp.    158. 

EXISTING  LAKE  LEVELS :  Report  of  George  M.  Wisner,  Chief 
Engineer  of  the  Sanitary  District  of  Chicago,  111.  Paper; 
6x9  in.  ;  pp.  3. 

HIGHWAYS  AND  RAILWAYS  OF  NOVA  SCOTIA:  Report  of 
Highways  Division  for  1917  of  the  Department  of  Public 
Works  and  Mines  and  of  the  Subsidised  Railways — By  Hiram 
Donkin,  C.  E.,  Halifax,  N.  S. :  The  Department     Paper ;   7  x 

10  in.  ;  pp.   63. 

THE  JOHNS  HOPKINS  UNIVERSITY  TECHNICAL  SCHOOL 
(DEPARTMENT  OF  ENGINEERING)  :  Its  Organization, 
Operation,  and  the  Award  of  State  Scholarships — Report  to 
January,   1918.   Baltimore,  Md. :    The  University.     Paper;   8x 

11  in.;   pp.    26;    illustrated. 

KENTUCKY  AGRICULTURAL  EXPERIMENT  STATION:  Sani- 
tary Inspection  of  Slaughter-Houses — By  J.  O.  LaBach  and 
W.  H.  Simmons.  Lexington,  Ky.  University  of  Kentucky. 
Paper  ;  6x9  in.  ;  pp.  32. 

NEW  JERSEY  PUBLIC  UTILITY  COMMISSION:  Statistics  of 
Public  Utilities,  1916 — Trenton,  N.  J.:  The  Commi-ssion.  Pa- 
per;  6x9  in  ;  pp.   86. 

NEW  YORK  PUBLIC  SERVICE  COMMISSION:  Report  for  the 
First  District  for  1916.  Vol.  1  (appendices  in  separate  volume) 
— Albany,  N.  Y. :  The  Commission.  Cloth;  6  x  9  in. ;  pp  477- 
illustrated. 

NEW  YORK  STATE  COMMISSIONER  OF  HIGHWAYS :  Annual 
Report   for    1916 — Albany,    N.    Y. :    The   Conmussion.      Cloth; 

6x9  in.  ;  pp.  917  ;  illustrated. 

THE  PETROLEUM  AND  NATURAL  GAS  REGISTER:  A  Di- 
rectory of  the  Petroleum  and  Natural  Gas  Industries  in  the 
United  States,  Canada  and  Mexico — Text  includes  Producers. 
Refiners,  Compounders,  Marketers,  and  Jobbers  of  Petroleum 
and  its  Products,  Casinghead  Gasoline  Manufactures,  Oil 
Pipe  Lines.  Natural  Gas  Producers  and  Distributors,  Geolo- 
gists. 1917-19  Edition.  New  York.  The  Oil  Trade  Journal 
Cloth;  9x12  in.;  pp.  547;  illustrated. 

QirEBEC  STREAMS  COMMISSION:  Report  for  January,  1917— 
Quebec,  Canada:  The  Commission.  Paper;  7x10  in.-  pp 
116;    illustrated. 

RELIEF  FROM  FLOODS.  The  Fundamentals  of  Flood  Preven- 
tion, Flood  Protection  and  the  Means  for  Determining  Proper 
Remedies — By  John  W.  Alvord  and  Charles  B.  Burdick,"  M's 
Am.  Soc.  C.  E.  Chief  Engineers  Franklin  County. Conservancv 
District.  New  York:  McGraw-Hill  Book  Co..  Inc.  Cloth"- 
6x9  in.  ;  pp.   165  ;  illustrated.   $2. 

RETAIL  PRICES  1907  TO  DECEMBER.  1916 — ^Washington,  D 
C. :  Bureau  of  Labor  Statistics.     Paper;  6xy  in.;  pp.  427. 

STATISTICS  OF  RAILWAYS  IN  THE  U.VITED  STATES:  An- 
nual Report  for  1916 — Prepared  by  the  Division  of  Statistics, 
Washington,  D.  C. :  Interstate  Commerce  Commission  Pa- 
per ;    9  X  12   in.  ;  pp.    98. 

RAILWAY  STATISTICS  OF  THE  UNITED  STATES  OF  AMERI- 
CA FOR  1916:  Compared  vith  the  Otticial  Reports  for  1915 
and  Recent  Statistics  of  Foreign  Raihvavs — By  Slason 
Thompson,  Bureau  of  Railway  News  and  Statistics,  Chicago. 
111.     Paper;   6x9   in.;  pp.   124;   illustrated. 

SURFACE  WATER-SUPPLY  OF  HAWAII:  Julv  1  1913  To 
June  30,  1915 — Nathan  C.  Grover.  Chief  Hvdraulic  Engineer. 
G.  K.  Larrison,  District  Engineer.  Prepared  in  cooperation 
with  the  Territory  of  Hawaii.  Water-Supply  Paper  430 
Washington.  D.  C. :  U.  S.  Geological  Survey.  Paper  6x9 
in.  ;   pp.    322. 

SURFACE  WATER-SUPPLY  OF  THE  UNITED  ST.A.TES:    1916 
Part  IV.  St.  Lawrence  River  Basin.     Xaf^an  C.  Grover    Chief 
Hydraulic  Engineer.  W^  G.  Hoyt,  A.  H.  riorton,  C.  C.  Covert, 
and   C.   H.   Pierce,   District   Engineers.     Prepared   in   coopera- 
tion   with    the    States    of    Minnesota.    Wisconsin,    New    York 
and  Vermont     Water-Supply  Paper  430.     Washington.  D.  C  ' 
U.  S.  Geological  Survey.     Paper;  6x9  in.  ;  pp.  128  ;  illustrated. 
TELEGRAPH    PRACTICE:    A    Study    of   Comparative    Method— 
By  John  Lee.  M.  A.,  Postmaster  of  Belfast  and  Late  Deputv 
Ch'ef  Inspector  of  Telegraph  and  Telephone  Traffic,  G.  P.  o". 
London.    New   York :    Longmans,    Green    and   Co.      Cloth  ■    5  x 
8  in.  ;  pp.  100.     ■?!. 
Deals  primarily  with   the  government-owned   British    telegrraph 
system  but  compares  practice  on  the  continent  of  Europe  and   in 
.Vmerica.     Touches  also  upon  telephone  ser\ice  as  an  adjunct   of 
the  telegraph.     Chapters  on  acceptance  of  telegrams  from  public, 
instrument    delivery   of   telegrams,    tariffs    and    the   future   of   the 
telegraph — which  the  authors  think  will  extend  into  broader  fields. 
TIDE  LEVELS  AND  DATUM  PL.-VNES  IN  E.VSTERN  CAN.\DA: 
From  determinations  by  the  Tidal  and  Cunent  Survev  up  to 
1917— By  W.   Bell   Dawson,   M.   Inst.   C.   E.,   Ottawa.  Canada: 
Department  of  Naval   Service.      Paper:    7x10   in.;   pp.   95. 
U.     S.     RECLAMATION     SERVICE:       Report     for     1916-17— Bv 
Arthur  P.   Davis.    Director  and   Chief   Engineer,   and  Will   R 
King,     Chief    Counsel.       Washington.     D.     C  :     The     Ser^^ce 
Cloth  ;   6x9  in.  ;  pp.   573. 

UNIVERSITY  OF  TEXAS  BULLETIN.  Report  of  the  Bureau  of 
Municipal  Research  and  Reference,  1915-1917;  also  Problems 
of  University  Bureaus  of  ilunicipal  Research  and  Reference 
— Austin,  Texas:  The  University.  Paper ;  6  x  9  in.;  pp.  35- 
illustrated. 

ZONING  FOR  ST.  LOUIS:  .V  Fundamental  Part  of  the  City  Plan 
— By  Harland  Bartholomew.  Engineer.  St.  Louis,  Mo"  ■  The 
City  Plan  Commission.     Paper ;  6x9   in.  ;  pp.   30  ;  illustrated 
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Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Engineer  Must  Get  Forward  Look 

Sir — I  wish  to  congratulate  you  on  the  excellent  edi- 
torials which  have  recently  appeared  in  Engineering 
Netvs-Record.  It  is  revolution  from  an  unlooked-for 
quarter,  but  it  is  coming  in  the  right  quarter.  Engi- 
neering is  an  absorbing  work,  and  the  engineer  has,  as 
a  rule,  attended  to  business  all  too  well.  At  least,  he  has 
attended  to  matters  social  all  too  little — less,  I  think, 
than  the  member  of  any  other  profession.  And  as  a 
result  the  engineer  is  out  of  joint  with  the  great  sweep 
of  things. 

Tomorrow  is  the  engineer's  day,  but  if  he  is  to  do  his 
full  duty  he  must  get  into  closer  touch  with  the  labor 
and  socialist  movements.  He  must  get  the  forward 
look.  If  he  is  to  steer,  he  must  study  the  charts.  If  you 
keep  on  as  you  have  started,  you  will  have  done  your 
duty  to  the  profession,  for  not  only  is  the  aim  good, 
the  execution  is  excellent.     I  thank  you. 

Harrisville,  R.  I.  WiLLlAM  E.  DiXON. 


Hydraulic  Jump  and  Backwater  Curve 

Sir — The  article  in  Engineering  News-Record,  Jan. 
3,  p.  38,  entitled  "Flow  Conditions  in  Irrigation  Flumes 
Unstable,"  calls  attention  to  a  phenomenon  which  is  not 
only  of  great  theoretical  interest  but  one  which  is  also 
of  more  widespread  practical  importance  than  is  gen- 
erally recognized. 

To  discuss  completely  the  phenomenon  there  de- 
scribed, in  addition  to  the  data  given  in  the  article, 
it  would  be  necessary  to  know  the  neutral  depth  of  flow ; 
that  is,  the  depth  for  which  the  grade  of  the  flume  would 
just  suffice  to  overcome  friction,  or,  in  other  words, 
the  depth  of  flow  which  the  slope  of  the  water  surface 
would  maintain  indefinitely  without  change  throughout 
a  long  flume.  This  neutral  depth  of  flow  is  perhaps  of 
as  great  importance  as  the  critical  depth. 

Whenever  in  a  uniform  channel  under  steady  con- 
ditions the  depth  of  flow  varies  at  different  points  the 
change  may  take  place  in  either  of  two  entirely  dis- 
tinct ways.  The  usual  method  of  change  is  by  a  gradual 
transition  from  one  depth  to  another,  giving  a  surface 
following  one  of  the  numerous  types  of  backwater 
curves.  The  other  method  is  by  the  hydraulic  jump, 
properly  so  called.  The  latter  is  necessarily  always  an 
abrupt,  isolated  phenomenon,  occurring  within  a  very 
limited  distance,  and  is  a  phenomenon  of  entirely  dif- 
ferent nature  from  a  backwater  curve. 

In  moving  downstream  with  a  current  whose  sur- 
face follows  a  backwater  curve,  the  surface  may  be  level, 
rising,  or  falling  and  may  be  concave  upward  or  down- 
ward: and  the  stream  may  be  increasing  or  decreasing 
in  depth.  There  are  perhaps  a  dozen  types  of  backwater 
curves,  the  type  depending  upon  the  relative  magnitude 
of  the  actual  depth  of  flow,  the  neutral  depth  of  flow, 
and  the  critical  depth. 


The  hydraulic  jump  is  essentially  an  impact  phenome- 
non. It  follows  laws  entirely  different  from,  but  mathe- 
matically just  as  exact  as,  those  determining  the  back- 
water curves.  In  a  jump  the  depth  always  increases. 
There  is  only  one  type  of  jump,  and  it  occurs  only  under 
conditions  which  preclude  the  existence  of  a  backwater 
curve.  There  seems  to  be  prevalent  a  considerable  men-, 
tal  confusion  of  these  two  distinct  classes  of  pheno- 
mena, but  for  their  adequate  comprehension  it  is  nec- 
essary that  their  relations  and  difference  be  clearly 
apprehended 

The  so-called  two  alternative  stages  have  little  rela- 
tion to  actual  hydraulic  phenomena.  If  conditions 
should  exist  precisely  right,  flow  might  change  by  means 
of  a  backwater  curve  from  the  upper  to  the  lower  stage ; 
it  would  be,  however,  extremely  diflficult,  if  not  impos- 
sible, for  the  change  to  take  place  in  the  reverse  direc- 
tion by  means  of  a  backwater  curve.  In  the  event  of  the 
occurrence  of  a  true  hydraulic  jump,  the  alternative 
stages  have  no  significance  whatever.  If  the  initial 
depth  in  a  jump  corresponds  to  the  lower  alternative 
stage,  the  final  depth  in  the  jump  is  conspicuously  less 
than  the  so-called  upper  alternative  stage. 

One  of  the  technical  reports  of  the  Miami  Conserv- 
ancy District  now  in  press  is  devoted  to  the  hydraulic 
jump  and  backwater  curves.  Not  only  is  the  theoretical 
basis  of  these  phenomena  fully  set  forth,  but  there  is 
given  also  a  full  report  of  an  elaborate  experimental  in- 
vestigation of  the  hydraulic  jump  to  determine  its 
adaptability  for  use  as  a  means  of  destroying  the 
dangerous  kinetic  energy  of  rapidly  moving  water. 

Sherman  M.  Woodward, 
Consulting  Engineer  Miami  Conservancy  District. 

Dayton,  Ohio. 

Engineers  Need  Cooperation  and 
Leadership 

Sir — I  am  convinced  that  engineers,  especially  civil 
engineers,  should  immediately  cooperate  in  an  effort  to 
bring  about  a  better  attitude  of  the  public  toward  the 
engineer,  and  a  higher  consideration  for  his  welfare 
than  has  prevailed  in  the  past.  The  following  notice 
was  found  by  the  writer  posted  in  the  office  of  the 
family  physician :  "If  your  family  phj^sician  is  now  in 
the  Army  service,  please  indicate  it.  Riverside  physi- 
cians protect  their  colleagues  who  are  in  such  service 
by  giving  them  one-half  of  all  fees  collected  from  their 
patients  during  their  absence."  This  ought  to  suggest 
to  engineers  one  of  the  ways  in  which  an  organization 
which  is  really  interested  in  the  welfare  of  the  profes- 
sion might  assist  in  producing  public  respect. 

We  have  yet  to  hear  of  any  such  spirit  among  engi- 
neers. There  is  apt  to  be  a  selfish  grabbing  of  every- 
thing in  sight,  without  regard  for  the  future  of  those 
who  are  unable  to  protect  their  own  interests.  The  en- 
gineer who  returns  from  serving  his  country  will  gen- 
erally find  his  practice  gone  and  that  nothing  has  been 
done  to  hold  his  position  in  the  community.  A  city  en- 
gineer can  be  discharged  because  he  refuses  to  approve 
of  grafting  by  the  city  council,  but  not  a  single  effective 
action  is  ever  taken,  though  a  few  editorials  in  your  col- 
umns may  be  printed  condemning  the  injustice  done, 
and  there  may  be  discussions,  more  or  less  heated,  by 
the  membership  of  the  engineering  societies.    But  noth- 


March  21,  1918 


ENGINEERING     NEWS -RECORD 


575 


ing  is  done  to  vindicate  the  honor  of  the  engineer,  who 
is  always  left  to  shift  for  himself.  There  is  a  crying 
need  for  leaders  of  power  who  will  exert  themselves  in 
behalf  of  the  best  interests  of  the  engineering  profes- 
sion, and  may  we  have  soon  a  real  worker  who  will  rise 
in  his  might  and  strike  for  freedom.  May  the  present 
war  teach  the  engineers  to  fight  for  their  rights  and 
for  proper  recognition!  E.  G.  Sheibley, 

Riverside,  Calif.  Civil  and  Sanitary  Engineer. 


Hydrated  Lime  Not  Fairly  Treated  in 
Boston  Sea- Water  Tests 

Sir — In  the  Feb.  7  issue  of  Engineering  News-Record 
there  is  found  an  interesting  discussion  regarding  the 
action  of  sea  water  on  concrete.  In  the  discussion  is  a 
letter  from  Mr.  Rhett,  who  quotes  from  the  proceed- 
ings of  the  American  Society  of  Civil  Engineers,  1917, 
with  reference  to  the  test  conducted  at  the  Boston  Navy 
Yard  by  the  Aberthaw  Construction  Company. 

The  report  in  question  carries  a  statement  to  the 
effect  that  hydrated  lime  was  of  no  benefit,  but  rather 
a  detriment,  to  the  specimen  in  which  it  was  used. 
Three  or  four  times  a  year  articles  appear  in  the  tech- 
nical press  quoting  the  conclusions  that  were  arrived  at 
by  the  committee  examining  these  specimens,  and  these 
articles  always  set  forth  the  same  conclusions  about 
the  specimen  containing  hydrated  lime.  For  the  in- 
formation of  all  engineers  interested  in  sea-water  con- 
struction the  writer  desires  to  set  forth  the  following 
pertinent  facts,  which  possibly  were  not  taken  into 
consideration  when  judgment  was  passed  on  the  speci- 
men containing  lime. 

Of  the  24  reinforced-concrete  columns  16  in.  square 
by  16  ft.  long  used  in  this  test  but  one  contained  lime. 
It  also  happens  that  lime  in  this  one  specimen  was  not 
used  in  accordance  with  practice  which  is  recommended 
as  good  construction  for  sea-water  concrete.  The  speci- 
men in  question  consisted  of  a  1 :  3:  6  mixture  with  15% 
of  the  cement  by  weight  replaced  by  an  equivalent 
weight  of  hydrated  lime.  According  to  all  the  principles 
of  good  concrete  construction  subjected  to  the  action 
of  sea  water,  this  is  too  lean  a  mixture  and  even  if 
it  were  considered  a  reliable  mixture,  the  hydrated  lime 
should  have  been  made  an  addition  and  not  a  substitu- 
tion. However,  what  is  probably  of  more  interest  is 
the  fact  that  the  specimen  in  which  hydrated  lime  was 
used  was  cracked  during  the  curing  period  and  the  dis- 
integration that  has  taken  place  since  it  has  been  sub- 
jected to  the  action  of  the  sea  water  has  occurred  at  the 
point  where  the  crack  occurred. 

According  to  the  principles  brought  out  in  the  series 
of  articles  by  Messrs.  Wig  and  Ferguson  in  October  last 
the  disintegration  in  this  column  is  exactly  what  one 
would  naturally  look  for  when  the  column  is  cracked 
between  the  points  of  high  and  low  tides. 

With  these  facts  before  us  the  writer  does  not  under- 
stand how  anyone  can  draw  any  conscientious  conclu- 
sions. Reliable  investigators  do  not  draw  conclusions 
from  any  one  specimen  in  a  test,  but  it  is  customary 
to  have  a  sufficient  number  of  specimens,  so  as  to  per- 
mit a  safe  conclusion  being  formed. 

In  the  specimen  under  discussion,  the  crack  auto- 
matically produced  another  variable,  and  it  must  be  ad- 


mitted that  this  variable  is  so  important  as  to  cause  no 
conclusion  to  be  formed,  and  especially  when  only  one 
specimen  was  used.  Hydrated  Lime  Bureau, 

By  Norman  G.  Hough,  Manager. 
Pittsburgh,  Penn. 

Some  Observations  on  Concrete  in  Sea 
Water  in  San  Francisco  Harbor 

Sir — Referring  to  the  articles  on  "Concrete  in  Sea 
Water"  by  Messrs.  Wig  and  Ferguson  in  the  last  volume 
of  Engineering  News-Record  and  to  the  discussion  of 
the  same  which  appeared  in  the  issue  of  Feb.  7,  1918, 
the  writer  wishes  to  record  that  the  testing  laborator>' 
of  the  California  State  Harbor  Board  has  been  in- 
vestigating along  the  lines  suggested  by  Mr.  Weller  for 
the  past  three  years  and  since  the  appearance  of  these 
articles  has  centered  its  attention  on  the  problem  of  the 
corrosion  of  steel  in  the  concrete  structures  of  San 
Francisco  harbor. 

So  far  as  facts  or  data  are  concerned,  the  conditions  in 
San  Francisco  harbor  are  substantially  in  accord  with 
the  examples  and  data  submitted  by  the  authors  of  these 
articles.  Examples  of  mass  concrete  are  to  be  found  in 
all  stages  of  preservation  from  that  which  is  danger- 
ously disintegrated  to  that  which  has  been  unaffected 
by  an  exposure  to  sea  water  of  20  years.  There  are  also 
numerous  examples  indicating  the  corrosion  of  steel  en- 
cased in  concrete  and  a  much  greater  mass  of  evidence 
indicating  the  perfect  protection  of  the  steel  of  from 
four  to  ten  years.  The  conditions  affecting  the  concrete 
are  so  varied  and  the  evidence  so  contradictor^',  that 
at  present  it  is  unwise  to  generalize  further  than  to  say 
that  the  most  important  factor  in  the  resistance  of 
both  mass  and  reinforced  concrete  to  disintegration  by 
sea  water  or  sea  air  appears  to  be  the  density  and  im- 
perviousness  of  the  concrete.  The  disintegration  which 
occurs  can  usually  be  attributed  to  porous  concrete 
caused  by  the  use  of  improper  materials  or  by  im- 
proper workmanship. 

While  corroborating  the  facts  reported  by  the  authors 
and  agreeing  with  them  in  the  "eternal  vigilance"  prac- 
tices suggested  in  the  later  articles,  the  writer  takes  ex- 
ception to  some  of  the  theories  offered  by  them.  The 
inference  of  the  second  article  is  that  the  preservation 
of  the  external  skin  of  calcium  carbonate  is  essential  to 
the  preservation  of  concrete  immersed  in  sea  water.  It 
is  admitted  that  the  carbonate  is  insoluble,  whereas  the 
interior  hydrate  is  soluble  in  sea  water.  This  fact  was 
formerly  held  as  an  explanation  of  the  superiority  of 
pre-cast  piles  which  were  cured  in  air  as  compared  with 
cast-in-place  cylinders  which  were  exposed  to  sea  water 
immediately  after  concreting.  A  study  of  the  actual 
skin  on  the  piles  disclosed  the  fact  that  owing  to  the 
dense  concrete  used  the  carbonated  skin  was  about 
g^  in.  thick  at  the  time  the  pile  was  driven,  or  60  days 
after  pouring.  Furthermore  on  moistening  the  surface 
of  the  pile  the  calcium  hydrate  readily  came  to  the 
surface,  showing  that  the  skin  offered  little  resistance 
to  the  hydrate  going  into  solution.  In  manufacturing 
these  piles  one  side  rests  on  a  sheet  of  tar  paper  which 
excludes  the  air  and  prevents  a  carbonated  skin  from 
forming.  The  paper  adheres  to  the  pile,  but  after  about 
a  year  in  the  water  it  disintegrates,  exposing  the  sur- 
face.   An  examination  of  several  thousand  piles  exposed 
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from  four  to  seven  years  failed  to  show  the  slightest  dif- 
ference in  the  effect  of  sea  water  on  comparing  the  three 
sides  carbonated  at  the  time  of  driving  with  the  fourth, 
which  vi^as  uncarbonated.  The  writer  attributes  the  su- 
perior resistance  of  pre-cast  concrete  to  the  facility  with 
which  it  can  be  manufactured  and  inspected  and  the 
denser  concrete  resulting  therefrom. 

As  further  evidence,  the  accompanying  view  of  a 
study  made  by  A.  A.  Russel,  testing  engineer  for  the 
harbor  board,  is  presented.  The  specimens  are  prepared 
by  painting  a  fresh  break  with  a  solution  of  phenol- 
phthalein;  the  carbonated  skin  remains  unchanged, 
while  the  hydrated  interior  is  colored  a  deep  purple. 
The  large  square  specimen  is  a  block  of  concrete  nine 
years  old  which  was  removed  from  the  face  of  a  sea  wall 
and  prepared  for  the  laboratory  four  years  ago.  It 
rests  on  the  original  face,  which  has  been  exposed  to 
the  air  nine  years,  whereas  the  three  side  faces  have 
been  exposed  four  years.  The  carbonated  skin  formed 
readily  on  these  latter  faces  and  is  practically  of  the 
same  depth  as  that  of  the  original  face  exposed  when 
the  concrete  was  green  and  the  hydrate  in  the  amor- 
phous state,  according  to  the  author's  theory.  The  two 
circular  specimens  are  test  cylinders  about  four  years 
old.  One  was  exposed  to  the  air  and  the  other  remained 
in  a  tin  can  until  two  days  before  the  photograph  was 
taken.  The  specimen  preserved  in  the  can  showed  no 
carbonate  skin  when  opened,  but  within  two  days  a  skin 
formed  which  failed  to  react,  as  is  indicated  by  the 
white  side  of  the  specimen.  The  small  briquette  is  of 
neat  cement  about  four  years  old  and  the  other  speci- 
mens represent  porous  concrete  taken  from  structures 
on  the  waterfront. 

Studies  made  along  these  lines  indicate  that  for  dense 
concrete  the  skin  is  very  thin  (in  one  pile  exposed 
eleven  years  it  was  s  in.  thick),  whereas  for  poor  con- 
cretes it  was  very  thick  (in  some  cases  2  in.  thick). 
In  fact  the  reaction  proved  an  excellent  indicator  of 
the  density  of  the  concrete.  They  also  showed  that  the 
carbonate  formed  immediately  and  readily  on  exposure 
to  air  or  water  irrespective  of  the  age  of  the  concrete. 
In  view  of  this  it  is  difficult  to  understand  wherein  the 
protective  value  of  this  coating  lies;  first,  because  it 
readily  allows  the  interior  hydrate  to  leach  through  it 
and  second,  because  when  broken  or  removed  the  hy- 
drate beneath  readily  turns  to  the  carbonate,  producing 
a  new  coating.  As  compared  with  the  effect  of  density 
in  the  entire  mass,  the  writer  considers  the  preservative 
value  of  the  skin  of  relatively  small  importance  and  its 
consideration  a  misleading  hypothesis. 

As  an  evidence  of  the  misleading  tendency  of  a  pre- 
conceived hypothesis,  the  writer  cites  Fig.  1  of  the  sec- 
ond article.  (Oct.  4,  1917,  p.  642.)  This  is  a  photo- 
graph of  a  quay  wall  in  the  Puget  Sound  Navy  Yard. 
The  authors  report  that  the  top  of  the  wall  which  had 
been  cut  away  had  softened  to  a  depth  of  h  in.,  whereas 
the  uncut  face  showed  no  signs  of  chemical  action.  In 
order  to  make  the  case  stronger  they  state  that  "there 
is  no  ice  action  in  the  vicinity."  Now  this  particular 
vicinity  is  subjected  to  a  surface  ice  action  from  alter- 
nate freezing  and  thawing  which  occurs  daily  at  certain 
times  during  the  winter,  the  temperature  fluctuating 
from  about  34°  during  the  day  to  26°  F.  at  night.  This 
repeated   frost  action   under  the  writer's   observation 


actually  disintegrated  the  surface  of  green  concrete  to  a 
depth  of  J  in.  and  necessitated  precautions  in  the  way 
of  canvas  coverings  which  were  spread  nightly  during 
freezing  weather.  With  this  in  mind  as  a  hypothesis, 
the  writer  would  look  upon  the  softening  of  the  rough- 
ened top  of  the  wall  as  an  indication  of  this  surface 
frost  action. 

Furthermore,  it  has  been  the  practice  of  the  Depart- 
ment of  Yards  and  Docks,  which  designed  this  wall,  to 
use  what  it  calls  a  granolithic  surface  of  from  1  to  6 
in.  on  the  face  of  mass  concrete.  This  is  a  rich  mortar 
which  is  placed  simultaneously  with  the  concrete  and 
spaded.    It  would  be  interesting  to  know  if  the  wall  was 
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provided  with  such  a  surface.  Such  a  face  was  found  in 
an  extension  of  this  quay  wall  which  was  removed  under 
the  writer's  supervision,  and  he  remembers  that  after 
penetrating  the  crust  the  interior  was  so  loose  that  it 
was  impossible  to  drill  by  air  and  difficult  to  drill  by 
hand.  Even  when  engineers  do  not  take  the  precaution 
above  noted  of  providing  a  dense  surface  coating,  the 
concrete  foreman  will  usually  provide  it  in  mass  work 
by  shoveling  the  mortar  of  the  concrete  against  the 
forms  and  spading  it  well  to  obtain  a  presentable  sur- 
face. 

It  seems  to  the  writer  that  the  protection  which  in 
many  instances  is  given  to  the  interior  mass  by  an  outer 
skin  is  explained  more  readily  by  the  increased  density 
of  the  skin  than  by  the  insolubility  of  the  calcium  car- 
bonate. What  is  required  is  an  interior  density  equiva- 
lent to  that  of  the  surface. 

The  third  article  sounded  a  timely  warning  to  design- 
ers and  constructors  who  take  too  many  liberties  with 
concrete  as  a  protective  coating  against  the  corrosion  of 
steel,  particularly  in  sea  water  structures.  The  action 
of  sodium  chloride  and  other  electrolytes  in  accelerating 
corrosion  has  long  been  recognized  and  with  porous 
concrete  or  in  suflSciently  embedded  steel  the  corrosion 
results  in  cracking  of  the  concrete.  The  inference  of 
the  article,  however,  is  that  even  in  dense  concrete  with 
steel  embedded  2  in.  corrosion  takes  place,  and  that 
given  sufficient  time  or  exposure  the  concrete  will  be  dis- 
integrated. Evidence  gathered  thus  far  in  San  Fran- 
cisco harbor  is  inconclusive,  but  in  the  writer's  opin- 
ion it  seems  to  indicate  that  there  are  a  number  of  dif- 
ferent agencies  at  work  such  as  shock,  excessive  ten- 
sile stresses,  shrinkage  and  temperature  stresses,  as  well 
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as  the  rusting  of  the  reinforcing  which  cause  slight 
cracks,  exposing  the  reinforcing  to  the  salt  air,  and  that 
after  once  being  exposed  in  this  way  the  consequent 
rusting  is  gi-eatly  accelerated  and  results  in  layer  cracks 
and  disintegration.  Evidences  of  the  disintegration  due 
to  rusting  are  found  principally  in  the  case  of  concrete- 
encased  steel  I-beam  and  girder  construction  which  has 
been  exposed  from  ten  to  twelve  years,  while  an  occa- 
sional local  instance  of  cracking  can  be  found  in  the 
more  recent  reinforced-concrete  construction.  The  large 
majority  of  these  cases,  in  the  writer's  opinion,  are  at- 
tributable to  excessive  shock  and  tensile  stresses  in  tlie 
concrete.  Concrete  wharf  structures  consist  for  the 
most  part  of  a  floor  rigidly  connected  to  long  slender 
posts  or  columns.  They  are  subjected  to  side  shocks,  to 
settlement  and  to  noncontinuous  floor  loads  which  pro- 
duce unusual  stresses  because  of  the  flexible  columns 
and  their  rigid  connections  to  the  floor,  stresses  which 
are  not  always  provided  for  in  design.  Cracks  which 
are  started  by  reason  of  these  stresses  are  rapidly  en- 
larged when  the  steel  is  exposed  to  salt  air  and  rusts. 

There  are  also  undoubted  evidences  of  corrosion  of 
steel  previous  to  the  cracking  of  the  concrete,  but  in 
every  case  such  corrosion  occurs  in  defective  or  in- 
ferior concrete.  Contrasted  with  this  is  the  general  evi- 
dence that  most  of  the  steel  has  been  perfectly  pro- 
tected for  from  four  to  ten  years  except  where  shock 
and  loading  stresses  have  exposed  it.  In  one  instance  a 
test  pile  driven  eleven  years  ago  (the  oldest  in  the 
vicinity)  was  cut  into  and  steel  embedded  1  in.  from  the 
surface  was  found  in  perfect  condition. 

Studies  in  the  corrosion  of  iron  and  steel  have  demon- 
strated that  there  are  several  conditions  under  which 
the  action  is  absolutely  inhibited.  The  absence  of  oxy- 
gen is  one  such  condition,  immersion  in  certain  alkaline 
solutions  is  another.  It  is  probable  that  both  of  these 
conditions  affect  the  protection  of  steel  afforded  by  the 
concrete  coating  and  that  experiments  and  additional 
investigations  will  assure  us  of  permanent  protec- 
tion after  a  certain  degree  of  imperviousness  and  a 
certain  percentage  of  alkalinity  is  obtained  in  the  con- 
crete. Harry  E.  Squire, 

San  Francisco.  Assistant  Harbor  Engineer. 


Apply,  But  Cannot  Get  Work 
from  Government 

Sir — The  writer  wants  to  commend  the  views  ex- 
pressed in  a  letter  by  G.  H.  Palmes,  printed  in  your 
issue  of  Feb.  21,  and  to  add  that  in  this  part  of  Texas, 
and  in  Austin  in  particular,  where  no  government  work 
is  going  on,  we  have  a  great  number  of  men  of  various 
trades,  such  as  carpenters,  plumbers,  brick  men,  plaster- 
ers and  painters,  that  have  no  work  here,  and  a  great 
many  of  them  have  "signed  up,"  as  they  call  it,  to  enter 
the  shipbuilding  line,  and  others  have  tried  to  enlist 
under  the  heads  of  their  trades,  but  for  some  reason 
there  is  "nothing  doing." 

The  Visiter  knows  of  many  good,  able  men,  experts 
in  their  lines,  who  have  made  applications  and  have 
never  even  had  a  reply — and  about  every  three  or  four 
days  the  papers  will  come  out  with  big  headlines, 
"Great  Opportunities  for  Mechanics,"  etc.;  and  will  go 
on  with  a  lot  of  talk  that  would  lead  the  public  to  think 


that  the  craftsmen  were  slow  about  coming  to  the  aid 
of  their  country — when  the  fact  is  they  cannot  even  get 
a  "look  in."  There  is  something  wrong  some  place,  and 
I  do  not  feel  that  these  advertisements  should  be  pub- 
lished and  mislead  the  general  public. 

J.  R.  Stansberry, 
Austin,  Tex.  General  Contractor. 

Inspection  of  Goverament  War  Materials 

Sir — Perhaps  one  of  the  most  unjust  and  unreason- 
able stands  taken  by  Government  officials  in  charge  of 
inspection  of  materials  for  war  purposes  is  in  almost 
entirely  ignoring  the  independent  inspection  concerns  of 
the  country',  who  have  spent  years  in  building  up  effi- 
cient organizations  and  who  employ  hundreds  of  thor- 
oughly qualified  inspectors  only  to  find  the  Government 
taking  over  these  men  at  attractive  salaries  and  leav- 
ing the  inspection  firms  to  fight  for  existence  the  best 
way  they  know  how.  This  is  anything  but  justice  to  the 
heads  of  these  concerns,  who  have  given  the  best  part  of 
their  lives  to  educating  their  men  to  efficiency  and  mak- 
ing them  competent  to  fill  positions  as  inspectors  of 
every  class  of  m.aterials  called  for  on  Government  orders 
for  war  supplies. 

If  the  Government  continues  this  method  it  means, 
unless  these  independent  inspection  companies  are  given 
some  of  the  Government  orders  to  inspect,  that  they 
will  eventually  have  to  sacrifice  their  business,  which 
would  wreck  many  capable  men  who  have  nothing  else 
to  depend  upon,  and  I  believe  the  Government  should 
take  these  men  into  its  employ  and,  after  looking  up 
their  records  as  to  fitness  to  fill  responsible  positions, 
pay  them  salaries  at  least  equal  to  those  which  they 
were  paid  by  the  concerns  they  represent.  I  feel  sure 
they  would   render  the   Government   valuable  service. 

Chicago.  Morgan  T.  Jones. 

Toothless  Metal  Saws 

Sir — Noticing  the  artiHe  on  p.  429  of  Engineering 
News-Record  of  Feb.  28,  I  would  say  that  toothless 
metal  saws,  are  not  a  modern  innovation.  The  writer 
was  introduced  to  their  use  more  than  50  years  ago 
by  David  J.  Stiles  of  Southburj-,  Conn.,  who  in  his 
day  was  a  man  of  advanced  ideas,  and  who  at  times 
was  engaged  in  the  various  details  of  mining  and 
mechanical  engineering.  W.  M  P.  Shelton, 

Civil  and  Consulting  Engineer. 

Burlington,  Iowa. 


Trunk  Highways  Should  Not  Pass  Thiough 
Towns  or  Villages 

In  many  instances  it  is  better  to  have  the  trunk 
roads  laid  out  near  towns  rather  than  through  them, 
according  to  the  recent  report  of  Charles  M.  Upham, 
State  Highway  Engineer  on  the  highway  system  of 
Delaware.  This  method  is  not  only  more  convenient  for 
through  traffic  but  less  dangerous  for  the  residents  of 
the  town,  and  seems  to  be  the  latest  approved  scheme 
for  dealing  with  the  increasing  trunk-line  traffic.  An 
example  of  the  excellent  results  of  this  method  of  design 
is  given  by  the  du  Pont  Road  betw'een  Selbyville  and 
Georgeto^vn,  which  passes  near  but  not  through  the 
towns  of  Frankford,  Bagsboro,  Millsboro,  Stockley  and 
Georgetown. 
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Portable  Power  Saw  Improvised  from 
Pneumatic  Drill 

By  Charles  J.  Bennett 

Slate    Highway    Commissioner,    Hartford,    Conn. 

FACED  with  the  alternative  of  removing  the  guard 
rail  and  taking  up  the  entire  planking  of  a  bridge 
1800  ft.  long,  the  Connecticut  Highway  Commission  de- 
vised the  special  saw  rig  shown  in  the  illustration, 
which  cut  through  the  first  layer  of  flooring,  making  it 


rig  was  used,  they  illustrate  the  operation  perfectly.  A. 
R.  Doe,  superintendent  of  bridges,  was  responsible  for 
the  amplification  of  the  suggestion  for  such  a  machine. 


Powder  Magazine  Floor  Slab  Concrete 
Poured  on  Sand  Filled  Boxes 

By  Gene  Pratt 

New  York  City 

IN  SOME  of  the  new  naval  powder  magazines  very 
heavy  concrete  floors  are  being  built  separate  from 
the  walls  in  order  to  reduce  the  resistance  to  the  force 
of  expanding  gases  in  the  event  of  an  explosion.  A 
typical  plan  and  sectional  elevation  of  such  construction 
is  shown  in  the  accompanying  sketch.  The  floor  is  sup- 
ported on  reinforced-concrete  piles  spaced  on  squares 
of  dimensions  varying,  with  the  loads  to  be  carried, 
from  5  ft.  for  a  2000  ib.  per  sq.ft.,  to  9  ft.  for  a  700 


OAK  FRAME,  HOLDING  AIR-DRIVEN  CIRCULAR  SAW,  WAS  CHAMFERED  AT  ONE  END  TO  REGULATE  DEPTH  OF  CUT 


possible  to  tear  up  the  planking  whose  replacement  was 
desired  without  disturbing  the  part  that  could  still  be 
used. 

The  saving  in  labor  was  considerable  and,  com- 
bined with  the  greater  speed,  makes  the  appliance  more 
than  a  curiosity. 

The  circular  saw,  driven  by  an  air  drill,  was  mounted 
in  an  oak  cradle  of  simple  construction  which  was 
chamfered  at  one  end  so  that  the  depth  of  cut  could  be 
regulated  by  rocking  the  frame — a  simple  matter,  since 
the  weight  of  the  operator  was  sufficient.  The  air  drill 
received  its  power  from  a  portable  gasoline  compressor 
which  was  being  used  for  some  drilling  and  riveting 
on  the  steel  work  of  the  same  bridge.  In  using  the  rig 
lagging  was  tacked  to  the  bridge  flooring  in  advance  to 
serve  as  a  guide  and  allow  the  operator  to  give  his  en- 
tire attention  to  the  manipulation  of  the  frame.  While 
the  photographs  were  not  taken  on  the  bridge  where  the 
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lb.  per  sq.ft.  load.  On  these  piles  are  two-way  beams 
of  shallow  depth  reinforced  according  to  the  load.  The 
beams  carry  a  continuous  floor  slab  of  concrete  extend- 
ing over  the  outside  beam  to  meet  the  wall,  which  is 
separated  therefrom  by  a  joint. 

In  construction  the  concrete  piles  are  driven  to  a  uni- 
form elevation  close  to  the  level  ground  surface  and 
2-in.  dowel  rods  are  left  protruding  from  the  pile  tops. 
Bottomless  square  boxes  are  placed  on  each  group  of 
four  adjoining  piles  and  filled  level  with  their  tops 
with  packed  sand.  These  boxes  make  a  foi-m  for  the 
shallow  beams  and  the  base  for  the  concrete  floor  slab. 
Concrete  is  then  poured  over  the  entire  floor  area  to  the 
required  floor  depth. 

In  the  particular  case  shown  the  piles  are  16  in.  in 
diameter,  the  boxes  12  in.  apart  and  6  in.  deep,  thus 
forming  6  x  12-in.  beams.  The  slab  is  6  in.  deep.  The 
outer  side  of  the  web  of  the  outer  beam  is  formed  by  a 
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CONCRETE  FLOOR  FOR  POWDER  MAGAZINE  IS  SEPARATIO 
FROM    THE    WALT. 

continuous  6-in.  board  resting  on  edge  on  the  outside 
line  of  the  piles.  Sand  is  packed  between  this  board 
and  the  concrete  base  wall  to  provide  bearing  for  the 
cantilever  extension  of  the  slab.  The  forms  for  the 
floor  all  remain  in  place  after  the  wall  is  completed. 


Double-Ended  Flume  Traveler  Useful 
for  Handling  Forms 

RECONSTRUCTION  of  a  wooden  trestle  70  ft.  high 
on  the  South  San  Joaquin  Irrigation  District  in 
California  called  for  considerable  handling  of  forms 
at  the  tops  of  bents.  The  flume  design  included  vertical 
buttresses  cast  with  the  caps  to  carry  horizontal  thrust. 
This  required  more  attention  in  form  work  at  the 
top  of  the  structure  than  would  be  the  case  with  the 
ordinary  simple  trestle  cap.  To  facilitate  this  work 
near  the  trestle  top  a  traveler  was  built  to  operate  along 
the  toT)  of  the  old  flume  and  has  been  found  most 
convenient  in  delivering  equipment  to  the  top  of  the 
structure  and  placing  and  removing  the  steel  fonr.s 
for  the  vertical  buttresses. 

The  traveler  consists  of  two  four-wheeled  trucks  on 
which  rest  struts  that  support  a  beam  whose  length 
exceeds  the  width  of  the  flume.  Th's  allows  the  beam 
ends  to  project  a  few  feet  over  each  side.  A  double-drum 
hand  ciab  in  the  middle  of  the  traveler,  as  shown  in 
the  illustration,  operates  two  cables,  one  passing  over 
a  sheave  supported  at  either  end  of  the  projecting  arm. 
These  sheaves  are  carried  on  blocks  which  can  be  slid 
along  the  beam,  the  sliding  movement  being  produced 
by  winding  up  a  line  on  the  short  lengths  of  4-in.  pipe 
mounted  on  wooden  trunnions  on  either  side  of  the  crab. 
With  this  arrangement  the  sheaves  can  be  moved  in 


or  out  about  G  ft.  This  afford.^  sufficient  play  so  that 
forms  can  be  swung  into  place  after  being  hoisted 
to  the  top  or,  after  removal,  can  be  moved  out  so  as 
to  be  lowered  all  the  way  in  the  clear. 

The  traveler  wa.s  made  up  on  the  job  of  materials 
at  hand,  rhe  crab  wa.s  taken  from  an  old  flume  gate, 
and  the  trucks  came  from  small  cars  used  on  industrial 
tracks.     As  the  traveler  moves  only  occasionally  and 


TRAVELER  MOVED   ON   PLANK   RAILS 

then  without  load,  it  was  not  considered  necessar>'  to 
make  elaborate  provision  for  track.  Consequently  the 
wheels  run  on  2  x  6-in.  plank  laid  flat  along  the  top  of 
flume. 

The  flume  work  and  the  construction  of  the  traveler 
have  been  under  the  direction  cf  A.  Griffin,  chief  engi- 
neer for  the  district,  recently  succeeded  by  R.  W. 
Olmsted,  formerly  resident  engineer  on  the  flume  job. 


Wood  Blocks  on  Bridge  Floors  Need  Rigid  Support 

In  designing  and  laying  creosoted  wood-block  pave- 
ment on  bridge  floors  experience  indicates  a  few  points 
which  should  receive  attention,  according  to  Clifford 
Older,  Chief  Highway  Engineer  of  the  Illinois  Depart- 
ment of  Public  Works  and  Buildings,  in  a  paper 
presented  before  the  American  Roadbuilders'  Associa- 
tion at  its  recent  conveniion  in  St.  Louis.  In  such 
construction  it  is  of  prime  importance  that  the  floor 
on  which  the  blocks  are  laid  be  sufficiently  rigid  to 
not  deflect  to  a  degree  which  will  leave  the  blocks  poorly 
supported,  otherwise  they  will  split  under  the  traffic. 
As  slight  deflections  of  the  floor  are  inevitable,  a  some- 
what plastic  cushion  should  be  interpc-^ed  between  the 
blocks  and  the  floor,  in  order  that  the  bearing  of  the 
blocks  may  become  adjusted  to  the  deflections  which 
occur  under  average  traffic.  Of  a  necessity,  the  greater 
the  live-load  deflections  of  a  floor  the  greater  becomes 
the  need  of  plastic  cushions. 

It  is  the  practice  of  the  Illinois  Highway  Depart- 
ment to  build  the  floor  of  3-in.  creosoted  plank  laid 
on.  stringers  spaced  from  2  to  2i  ft.  apart.  This  plank- 
ing is  mopped  with  bituminous  material  and  covered 
with  a  1-in.  layer  of  bituminous  felt,  which  is  in  turn 
coated  with  bituminous  material  before  the  blocks  are 
laid.  These  are  placed  with  a  i-in.  expansion  joint, 
as  well  as  a  larger  expansion  joint  about  1  in.  wide, 
along  one  curb.  Sand  cushions  should  be  avoided, 
since  the  vibration  of  the  bridge  is  sure  to  cause  them 
to  shift.  However,  a  cushion  of  bituminous  material 
and  sand  would  probably  be  satisfactory  if  laid  with 
proper  care. 
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First  Big  Concrete  Hull 
Takes  Water 

rhe  5000-Ton  "Faith"  Launched  With- 
out Crack — Trial  Trip  as  Soon  as 
Machinery  Can  Be  Installed 

The  first  large  concrete  ship  to  be 
constructed  in  the  world  was  launched 
Mar.  14  without  mishap  on  the  Pacific 
coast.  The  vessel,  with  a  dead-weight 
cargo  capacity  of  5000  tons,  is  the  one 
described  in  Engineering  Netvs-Record 
of  Jan.  17,  p.  105.  The  launch  was 
made  sidewise,  and  although  the  far 
edge  of  the  deck  rolled  under  water, 
the  hull  righted  itself  at  once,  the  ves- 
sel being  designed  with  a  low  center 
of  gravity. 

The  hull  floated  on  an  even  keel  and 
drew  the  calculated  number  of  feet  and 
inches.  The  concrete  walls  of  the  ves- 
sel were  just  as  they  left  the  forms, 
except  that  several  coats  of  waterproof- 
ing of  various  kinds  had  been  given  it. 
The  hull  is  now  at  the  wharf,  being  fit- 
ted out  with  engines.  As  soon  as  pos- 
sible it  will  make  a  trip  to  sea  under 
its  own  power  under  the  supervision  of 
government  experts. 

The  builders  announced  to  the  press 
that  they  will  begin  the  construction  of 
a  large  number  of  similar  ships.  The 
vessel  is  320  ft.  long,  44.6  ft.  wide,  and 
is  stated  to  contain  about  540  tons  of 
reinforcing  steel  and  to  weigh  600  tons 
nifire  than  a  steel  vessel  of  like  capac- 
ity. It  will  burn  oil.  which  will  be  car- 
.  ried  in  a  5000-bbl.  reinforced-concrete 
tank. 

The  vessel,  as  was  stated  in  the  art- 
icle referred  to,  was  constructed  by  the 
S  n  Francisco  Shipbuilding  Co.,  of 
of  which  W.  Leslie  Comyn  is  president. 


C.  A.  Morse,  Elected  Presi- 
dent of  the  American  Rail- 
way Engineering  Association 


Engineering  Contractors*  Society 
Opens  Office  in  St.  Louis 

Albert  P.  Greensfelder,  the  recently 
inaugurated  president  of  the  American 
Society  of  Engineering  Contractors, 
has  sent  to  the  members  and  friends 
of  the  society  a  bulletin  in  which  stress 
is  laid  upon  the  duties  which,  Mr. 
Greensfelder  says,  the  engineering  con- 
tractors should  perform  for  the  nation. 

By  action  of  the  board  of  directors, 
at  the  annual  meeting,  it  was  decided 
to  establish  an  office  for  the  society  in 
St.  Louis  as  a  more  central  location 
and  from  which  prompt  service  would 
be  available.  An  assistant  secretary, 
L.  W.  Helmreich,  who  is  an  engineer, 
has  been  placed  in  charge. 

Mr.  Greensfelder  announced  in  the 
first  bulletin  the  intention  to  reach 
the  members  frequently  through  a  bul- 
letin service,  criticism  of  which  is  in- 
vited , 
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C.   A.   MORSE 

The  new  president  of  the  American 
Railway  Engineering  Assn.,  elected  at 
the  annual  meeting  in  Chicago  this 
week,  is  C.  A.  Morse,  chief  engineer 
of  the  Chicago,  Rock  Island  &  Pacific 
Ry.  Mr.  Morse  was  born  in  Bangor, 
Me.,  Jan.  1,  1859,  and  was  graduated 
in  civil  engineering  from  the  Uni- 
versity of  Maine  in  1879.  In  May, 
1880,  he  began  work  with  the  Chicago, 
Burlington  &  Quincy  R.R.,  and  was 
division  engineer  on  construction  dur- 
ing 1881.  From  November,  1881,  to 
March,  1884,  he  held  a  similiar  position 
on  the  Mexican  Central  Ry.,  but  in 
May,  1884,  he  returned  to  his  former 
position  on  the  Burlington,  where  he 
remained  until  June,  1885. 

On  Jan.  1,  1886,  he  entered  the 
employ  of  the  Atchison,  Topeka  & 
Santa  Fe  Ry.,  and  in  27  years'  service 
he  was  successively  division  engineer 
on  construction,  division  engineer  in 
the  operating  department  and  on  main^ 
tenance,  resident  engineer,  principal 
assistant  engineer,  assistant  chief  engi- 
neer, chief  engineer  of  the  A.,  T.  & 
S.  F.  Ry.  proper,  and  finally  chief  en- 
gineer of  the  A.,  T.  &  S.  F.  Ry.  Sys- 
tem. On  Apr.  1,  1913,  he  became  chief 
engineer  of  the  Chicago,  Rock  Island 
&  Pacific  Ry.,  and  he  still  holds  that 
position.  He  is  a  member  of  the 
American  Society  of  Civil  Engineers, 
and  is  now  on  the  nominating  commit- 
tee of  that  society. 


Funds  Asked  for  Report  on 
New  York  Port  Needs 

Port    Commission    Makes    Statement — 

Wants  States  of  New  York  and 

New  Jersey  To  Act  Soon 

Early  in  1917  the  States  of  New 
Jersey  and  New  York  separately 
authorized  the  formation  of  the  New 
York-New  Jersey  Port  and  Harbor  De- 
velopment Commission,  consisting  of 
three  representatives  from  each  state. 
Its  duty  should  be  the  recommendation 
of  a  policy  to  be  pursued  by  the  two 
states  and  the  United  States,  to  the 
end  that  the  entire  port  of  New  York 
"shall  be  efficiently  and  constructively 
organized  and  furnished  with  modern 
methods  of  piers,  road  and  water  and 
freight  facilities,  and  be  adequately 
protected  in  the  event  of  war."  Be- 
fore making  such  a  report  the  directors 
of  the  two  commissions  acting  jointly 
v/ere  to  make  a  thorough  study  of 
port  conditions,  employing  therefor 
such  engineering,  legal  and  other  pro- 
fessional assistants  as  might  be  re- 
quired for  the  effective  working  out 
of  a  comprehensive  adequate  interstate 
and  Federal  port  policy  and  plan. 

Under  these  acts  the  commission 
organized  in  the  summer  of  1917  and 
appointed  as  chief  consulting  engineer 
Maj.-Gen.  G.  W.  Goethals  and  as 
consulting  engineer  B.  F.  Cresson,  Jr. 
With  the  small  appropriation  granted, 
the  joint  commission  has  been  work- 
ing on  its  problems  since  late  last 
summer.  It  has  started  to  look  into 
the  West  Side  terminal  problem,  helped 
to  organize  the  War  Board  for  the 
Port  of  New  York,  cooperated  with  the 
Federal  Government  regarding  the 
operation  of  the  port,  made  prelimi- 
nary studies  on  the  vehicular  tunnel 
under  the  Hudson  River,  and  investi- 
gated the  question  of  the  proposed 
union  terminal  in  New  Jersey  with 
motor-truck  delivery  to  Manhattan. 
It  has  just  issued  its  preliminary  re- 
port, outlining  the  future  work  of  the 
commission. 

The  most  important  proposed  work 
is  a  comprehensive  report  upon  the 
port    problems.      Such    a    report    the 


Mr.  Morse  believes  in  the  engineer 
taking  part  in  civic  affairs,  and  as  a 
member  of  the  engineers'  sub-division 
of  the  Chicago  Association  of  Com- 
merce he  has  been  active  recently  in 
initiating  a  campaign  against  water 
waste.  The  Cliicago  Engineers'  Club 
has  made  him  president  this  year.  In 
that  organization  he  has  fostered  the 
idea  of  an  engineers'  building,  to  house 
all  the  technical  societies  of  the  city. 
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commission  considers  most  necessary 
and  most  urgent.  While  available 
studies  are  numerous,  it  is  the  com- 
mission's contention  that  they  are  not 
sufficiently  rounded  out  or  up  to  date 
to  make  more  than  bases  upon  which 
a  new  report  should  be  made.  It  is 
purposed  in  such  a  new  report  to  study 
the  present  comprehensive  systems  of 
improved  facilities  for  a  general 
handling  of  freight  within  the  metro- 
politan port  district.  Among  others  are 
the  following  important  projects:  (a) 
a  complete  all-rail  belt  line  system;  (b) 
motor  truck  delivery;  (c)  an  enlarged 
system  of  car-float  and  lighterage  de- 
livery by  water.  It  is  also  purposed  to 
survey  and  classify  the  amount  and 
movement  of  freight  through  the  port 
and  the  cost  of  port  operation,  and  to 
work  out  a  sound  and  profitable  legal 
plan  for  combining  the  present  dis- 
tributive Federal,  state  and  local 
powers  of  administration  and  con- 
struction. 

In  view  of  the  large  scope  of  the 
work  and  the  importance  of  obtaining 
early  results,  the  commission  recom- 
mends that  this  study  be  undertaken 
at  once,  with  the  object  of  completing 
the  report  within  two  years.  It 
states  that  obviously  it  will  require  a 
staff  of  engineers,  draftsmen,  inspect- 
ors and  statisticians — in  short,  a  large 
technical  organization.  In  estimating 
the  cost  of  such  a  report  the  commis- 
sion has  had  the  advice  of  a  consult- 
ing engineer  and  has  given  very  care- 
ful thought  thereto.  Each  section  of 
the  commission  definitely  recommends, 
therefore,  to  its  legislature  that  the 
sum  of  $400,000  be  appropriated  so 
that  the  comprehensive  reports  may  be 
stai'ted  immediately. 

William  R.  Willcox  of  New  York  is 
chairman  of  the  commission  and  J. 
Spencer  Smith  of  New  Jersey  is  vice- 
president. 

Bridge-Raising  Order  Suspended 

The  War  Department  has  suspended 
its  order  of  a  year  ago  requiring  the 
Allegheny  River  bridges  at  Pittsburgh 
to  be  raised  and  rearranged  with  re- 
spect to  pier  spacing.  The  reason 
given  for  the  suspension  is  the  inad- 
visability  of  allowing  the  issuance  of 
securities  and  the  ordering  of  materials 
in  competition  with  more  urgent  re- 
quirements. Of  the  city  bridges,  those 
at  Sixteenth  and  Forty-third  Sts.  are 
affected,  as  they  were  the  first  on  the 
reconstruction  program  and  work  was 
soon  to  begin.  Raising  of  the  Pitts- 
burgh, Fort  Wayne  &  Chicago  R.R. 
bridge  has  already  been  completed. 

Bill  to  Relieve     Contractors 

The  bill  enabling  state,  county  and 
municipal  authorities  in  New  York  to 
cancel  construction  contracts  where  the 
contractors  have  been  placed  in  difficult 
circumstances  as  a  result  of  the  entry 
of  this  country  into  the  European  war, 
noted  on  p.  531  of  Engineering  Neivs- 
Record  last  week,  was  introduced  in  the 
legislature  of  this  state  Mar.  14  and  is 
now  in  committee. 


Two  More  Suits  Decided 
Against  Luten  Patents 

Concrete    Bridge    Cases    Defended    by 

State  of  Kansas  Dismissed  for 

Want  of  Equity 

In  the  District  Court  of  the  United 
States  for  the  District  of  Kansas,  First 
Division,  .ludge  John  C.  Pollock  on  Feb. 
27  dismissed  for  want  of  equity  two 
suits  brought  by  Daniel  B.  Luten 
against  certain  contractors  for  viola- 
te'jn  of  some  of  the  claims  in  two  of 
the  Luten  patents  on  concrete  bridges. 
The  responsibility  of  defending  these 
suits  was  assumed  by  the  attorney- 
general  of  the  State  of  Kansas  under 
an  act  of  the  legislature  of  Mar.  10, 
1917.  The  two  patents  were  Nos.  818- 
386  and  853203;  two  claims  were  in- 
volved in  each  patent. 

The  first  of  these  two  was  discussed 
at  some  length  by  Judge  Pollock,  the 
last  part  of  his  decision  being  as  fol- 
lows : 

"Now,  is  the  question  presented  as  to 
the  best  method  or  manner  of  placing 
steel  bars  or  rods  in  reinforcing  a  con- 
crete arch  to  give  it  strength  to  support 
weight  one  capable  of  being  definitely 
and  certainly  solved  by  the  application 
thereto  of  well-known  scientific  princi- 
ples, or  must  such  question  be  worked 
out  from  experimental  tests  involving 
many  changes  in  manner  and  form  of 
employment  until  a  happy  (the  best) 
form  is  chanced  upon  or  discovered  by 
the  creative  power  of  the  mind  as  con- 
tradistinguished from  its  ability  to  un- 
derstand well-known  and  settled  scien- 
tific principles? 

"From  a  study  of  the  authorities  I  am 
of  the  opinion  all  the  claims  of  the  pat- 
ent involved  in  this  case  disclose  is  a 
mere  change  of  place  of  old  elements  in 
combination,  producing  perhaps  a  bet- 
ter but  in  no  sense  a  new  result.  Fur- 
ther, that  any  mechanic  of  ordinary 
skill  in  the  doing  of  the  work  would 
have  developed  the  method  employed 
from  out  of  his  understanding  of  such 
matters  and  in  dealing  with  them.  If 
this  be  true,  as  is  seen  from  the  au- 
thorities above  cited,  the  claims  to  the 
patent  in  dispute  are  invalid  and  confer 
no  monopoly  of  right  in  use  upon  the 
plaintiff.  The  motion  to  dismiss  is  sus- 
tained." 

The  second  patent  was  dismissed  "for 
the  reasons  expressed  in  the  memoranda 
of  opinion  filed"  in  the  preceding  case. 

Denver  Union  Water  Co.  Wins 

The  ordinance  passed  in  1914  by  the 
city  council  of  Denver,  Colo.,  attempt- 
ing to  reduce  by  20%  the  water  rates 
charged  by  the  Denver  Union  Water 
Co.,  was  held  invalid  in  a  decision  by 
the  U.  S.  Supreme  Court  handed  down 
on  March  4.  Justices  Holmes,  Bran- 
deis  and  Clarke  dissented,  contending 
that  the  suit  should  be  dismissed.  The 
decision  sustains  the  valuation  of  $13,- 
415,899  fixed  by  a  lower  court  on  the 
findings  of  a  master  after  extensive 
hearings.  Under  an  agreement  reached 
last  year,  the  city  has  the  option  of 


buying  the  property  of  the  company 
at  the  price  established  by  the  decision 
just  rendered  plus  extensions  and  less 
depreciation,  the  option  to  be  exer- 
cised within  a  year  from  the  date  of 
the  decision.  It  is  expected  that  an 
election  to  vote  on  the  purchase  will 
be  held  within  a  few  months.  During 
the  proceedings  in  the  lower  court  the 
company  maintained  that  the  rates 
named  in  the  ordinance  would  yield 
only  2.88%  on  its  investment.  The 
special  master  figured  the  return  at 
3.64.  The  Supreme  Court  states  that 
even  if  the  disputed  item  of  $1,998,117 
for  water  rights  (which  it  apparently 
did  not  pass  on)  be  omitted  the  return 
would  be  only  4.28%,  compared  with 
6%  on  secured  real  estate  in  Denver 
and  also  the  6%  allowed  by  it  in  the 
Consolidated  Gas  Co.  case.  New  York 
City.  Such  a  low  rate,  the  court 
holds,  would  violate  the  fourteenth 
amendment  to  the  Constitution.  The 
decision  release^  a  large  sum  from 
impounded  rates,  said  to  be  on  $1,000,- 
000,  held  for  possible  return  to  the  con- 
sumers. There  has  been  much  litiga 
tion  between  the  city  and  the  company 
since  the  formation  of  the  company  in 
1894.  Preceding  that  date,  there  was 
a  water-rate  war  between  two  compet- 
ing companies,  which  finally  consoli- 
dated. 

Contracts  Awarded  for  Columbus 
Channel  Improvement 

Contracts  for  the  Scioto  River  chan- 
nel improvement  at  Columbus,  Ohio, 
have  been  awarded  by  the  city  on  bids 
received  Feb.  26,  the  second  bidding. 
The  larger  pai-t  of  the  work  was  let 
to  the  W.  E.  Callahan  Construction  Co.. 
Omaha,  Neb.;  the  remainder  went  to 
D.  W.  McGrath,  Columbus,  Ohio,  the 
total  of  the  two  contracts  being  §1,- 
992,845.  The  Callahan  concern  was  the 
successft  bidder  also  in  the  first  bid- 
ding, in  December,  but  at  that  time 
could  not  perfect  its  contract  by  fur- 
nishing the  required  construction  bond. 
Following  the  second  award,  however, 
the  contracts  with  both  concerns  were 
executed  and  th'^  necessary  bonds  filed; 
equipment  is  already  on  the  way  to 
Columbus  to  start  th'^  channel  excava- 
tion. R.  H.  Simpson,  engineer  in  charge 
of  the  channel  improvement  for  the 
city,  stiites  that  work  will  probably 
start  by  May  1. 


To  Appraise  Water- Works 

On  the  initiative  of  the  city  oi 
Portsmouth,  Va.,  steps  have  been 
taken  for  the  appraisal  of  the  water- 
works of  the  Portsmouth.  Berkley  & 
Suffolk  Water  Co.  The  company  has 
selected  Leonard  Metcalf,  consulting 
^.ngineer,  Boston,  Mass..  as  its  ap- 
praiser. The  city  has  chosen  Charles 
F.  Harper,  Port  Norfolk,  Va.  Mr. 
Harper  is  not  an  engineer.  It  is  un- 
derstood that  the  tsvo  appraisers  ^^nll 
decide  whether  to  choose  a  third  ap- 
praiser at  once  or  to  attempt  to  reach 
an  agreement  themselves.  L.  C.  Brin- 
son  is  city  clerk  and  auditor  of  Ports- 
mouth. 
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Progressive  IGrowtli  in  Demand 
for  Electric  Power 

0.  C.  Merrill  Tells  House  Committee  in 

Hearing    on    Water-Power    Bill — 

Revenue  Measure  Favored 

That  a  progressive  increase  in  elec- 
tric power  consumption  is  taking  place 
was  brought  out  at  a  hearing  on  the 
so-called  administration  waterpower 
bill,  now  in  progress  before  the  joint 
waterpower  committee  of  the  House 
of  Representatives  at  Washington,  by 
0.  C.  Merrill,  chief  engineer  of  the 
Forestry  Service,  one  of  the  authors 
of  the  bill,  who  was  selected  to  make 
the  statement  for  the  Government  in 
bshalf  of  the  Secretaries  of  War,  the 
Interior  and  Agriculture,  who  are 
named  in  the  bill  as  a  commission  to 
carry  out  its  provisions.  It  was  also 
brought  out  that  Representative  Sims, 
chairman  of  the  committee,  believes  the 
bill  should  be  made  a  revenue-produc- 
ing measure. 

Mr.  Merrill  presented  several  amend- 
ments to  the  bill  proposed  by  the  Gov- 
ernment.     The    committee    agreed    to 
listen  to  addresses  and  discussions  by 
a  number  of  engineers  and  others  in- 
terested   in    the   waterpower    industry. 
Mr.  Merrill  told  the  committee  that  the 
industrial  expansion  caused  by  the  war 
has    materially    changed    the    pre-war 
status  of  the  electric  power  industry. 
"The  demand  for  power,"  Mr.  Merrill 
said,    "has    increased    notwithstanding 
increased    costs    of    construction    and 
operation.     Increased    operating   costs 
have  reduced  the   ratio   cf   income   to 
revenue,   and   this   reduction   combined 
with    the    decrease    in    the    supply    of 
available  capital  has  produced  a  situa- 
tion with  respect  to  public  utilities  that 
merits  the  early  attention  of  Congress." 
Mr.   Merrill   submitted  tables   showing 
fluctuations  in  the  wholesale  prices  of 
10  building  materials  and  the  advanced 
price  level  reached  at  the  end  of  1917. 
These    advances,    he    showed,    ranged 
from  45  per  cent,  for  bricks  to  147  per 
cent,  for  Douglas  fir.    Similar  advances 
have  taken  place,  Mr.  Merrill  said,  in 
power  plant  equipment  and  hydraulic 
machinery.     He  also  went  into  the  in- 
creased costs  of  labor,  coal  and  fuel  oil. 
At   the    same   time,    Mr.    Merrill    said, 
"The  demand  for  power  has  increased 
not  at  a  uniform,  but  at  an  accelerat- 
ing   rate    until    during    the    past    two 
years  the  annual  increment  in   power 
generated  by   commercial   central    sta- 
tions alone  has  been  from  three  to  four 
billion    kilowatt    hours,    requiring    an 
annual  increase  in  instaUation  of  from 
one  and  one-half  to  two  million  horse- 
power."    Mr.  Merrill  added:    "The  de- 
mand  for   power  will   continue   to   in- 
crease while  war  continues      in  order 
to  supply  power  to  our  constantly  ex- 
panding war  industries,  and  when  the 
war  is  over  to  provide  for  the  exten- 
sion   of    public    utilities    and    of    the 
electro-chemical     industries,     for     the 
electrification  of  railroads  and  for  the 
multitude  of  uses  that  will  accompany 
the  period  of  reconstruction." 

The  proposal  for  amendment  to  the 


bill  made  by  the  Government  and  out- 
lined by  Mr.  Merrill  on  behalf  of  the 
Cabinet  officers  provides  for  prelimi- 
nary permits  for  projects  or  parts  of 
projects;  specifies  that  the  commission 
in  considering  applications  shall  select 
applicants  "best  qualified  through  own- 
ership of  necessary  property";  makes 
it  clear  in  the  portion  of  the  bill  which 
deals  with  valuation  of  property  for 
rate  fixing  that  it  is  the  net  invest- 
ment therein  which  is  under  consider- 
ation; and  adds  a  paragraph  to  the 
bill  as  follows; 

"In  issuing  licenses  for  a  part  only 
of  a  complete  project  or  for  complete 
projects  of  not  more  than  50  horsepower 
capacity  the  commission  may  in  its  dis- 
cretion waive  such  conditions  previous 
and  requirements  of  this  act  as  it  may 
deem     equitable     in     their     customs." 

It  developed  during  the  hearing  that 
Representative  Sims,  chairman  of  the 
committee,  has  apparently  made  up  his 


U.  S.  Public   Health   Service 

Wants  Mosquito-Control 

Engineers 

Official  Statement 
Owing  to  the  early  spring,  the 
control  of  malaria  is  a  pressing 
subject  in  the  numerous  areas  in 
the  districts  where  military  and 
naval  cantonments  are  situated. 
The  sanitation  of  the  areas  sur- 
rounding these  cantonments  is 
being  accomplished  by  the  U.  S. 
Public  Health  Service  in  cooper- 
ation with  state  and  local  health 
authorities. 

The  Public  Health  Service 
needs  engineers  to  aid  in  the  su- 
pervision of  the  necessary  ditch- 
ing, draining,  and  filling  oper- 
ations required  by  malaria  con- 
trol measures.  The  adequate 
control  of  malaria  is  essential  to 
the  maintenance  of  the  health  of 
troops  in  certain  sections  of  the 
South  and  to  the  health  of  the 
civil  population  residing  in  dis- 
tricts adjacent  to  military  can- 
tonments. Helping  to  control 
the  malaria  situation  is  therefore 
an  important  piece  of  war  work. 
The  Surgeon  General  of  Xhe 
Public  Health  Servico  is  par- 
ticularly desirous  of  securing 
without  delay  the  services  of  en- 
gineers who  have  had  experience 
in  ditching  and  draining  oper- 
ations to  assist  in  measures  for 
the  prevention  of  malaria  in  the 
districts  referred  to.  This  should 
give  an  opportunity  to  any  engi- 
neers, including  those  who  may 
have  been  refused  military  serv- 
ice because  of  slight  physical  de- 
fects, to  aid  materially  in  win- 
ning the  war.  All  engineers, 
therefore,  who  would  like  to  help 
the  country  by  doing  such  work 
should  communicate  at  once  with 
the  Surgeon  General  of  the  U.  S. 
Public  Health  Service,  Washing- 
ton, D.  C. 


mind  that  the  bill  should  be  a  revenue- 
producing  measure.  He  stated  that  the 
people  of  the  country  are  now  heavily 
laden  by  the  war,  and  opportunity 
ought  to  be  taken  for  all  possible  reve- 
nue measures.  Coincidentally  it  de- 
veloped in  Washington  during  the  week 
that  there  is  now  a  movement  on  foot 
among  members  of  the  Senate  to  com- 
bine some  features  of  the  Shields  bill 
passed  by  the  Senate  some  time  ago 
with  features  of  the  Administration 
bill  now  under  consideration  in  the 
House  committee. 


Commissions    for    Chemical   and 
Mechanical  Engineers 

The  engineering  bureau  of  the  office 
of  the  Chief  of  Ordnance  of  the  War 
Department  desires  to  obtain  a  num- 
ber of  technical  graduates  who,  if 
accepted,  are  to  receive  commissions 
in  the  United  States  Army.  Highly 
skilled  chemical  and  mechanical  engi- 
neers capable  of  engaging  in  research 
work,  in  the  preparation  of  chemical 
compounds,  and  in  the  designing  of 
intricate  mechanical  devices,  are  needed. 
These  men  must  be  graduates  at  least 
25  years  of  age,  must  have  an  earn- 
ing capacity  of  at  least  $1700  a  year 
and  must  be  in  some  other  classifica- 
tion than  lA  under  the  selective  serv- 
ice law.  A  board  of  army  officers 
will  probably  soon  visit  Chicago  for 
the  purpose  of  getting  in  touch  with 
prospective  candidates  for  these  com- 
missions. For  preliminary  interviews 
in  Chicago  apply  to  the  Military  Train- 
ing Camps  Association. 

Cantonment  Division  Is  Now  the 
Construction  Division 

The  War  Department  announced  on 
Mar.  16  that  the  Cantonment  Division 
of  the  Quartermaster's  Department 
would  hereafter  be  known  as  the  Con- 
struction Division  and  would  report  to 
the  Chief  of  Staff  in  the  Army  instead 
of  to  the  Assistant  Secretary  of  War, 
as  it  has  been  doing  for  the  past  month, 
or  to  the  Quartermaster  General  as  it 
did  in  the  previous  months  of  the  war. 
This  is  in  accord  with  the  report  from 
Washington  on  the  reorganization  of  the 
Cantonment  Division  in  Engineering 
Neius-Record,  March  7,  1918,  p.  482. 
The  further  effects  of  the  change  on 
the  work  of  the  division  are  not  yet 
knoviTi.         

Two  Added  to  Waterways 
Committee 

The  membership  of  the  United  States 
Railroad  Administration's  Committee 
on  Inland  Waterways  was  increased 
from  three  to  five  on  Mar.  13  by  the 
appointment  of  Calvin  Tomkins,  at  one 
time  dock  commissioner  of  the  City  of 
New  York,  and  M.  J.  Sanders  of  New 
Orleans,  the  manager  of  the  Leyland 
Steamship  Line.  This  committee  was 
appointed  by  Director  McAdoo  to  make 
a  rapid  survey  of  the  inland  waterways 
situation  with  a  view  to  recommending 
changes  or  improvements  necessary  to 
bring  the  waterway  transportation  into 
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accord  with  the  railways.  The  chair- 
man is  Maj.-Gen.  W.  M.  Black,  chief 
of  engineers,  U.  S.  A.,  and  the  members 
are,  in  addition  to  the  two  new  ones- 
just  appointed,  Walter  S.  Dickey  of 
Kansas  City  and  E.  A.  Tomlinson  of 
Duluth,  Minn.,  with  Brig.  Gen.  C.  Kel- 
ler as  secretary. 


Keller  Advanced  to  Rank 

of  Brigadier   General 

in  National  Army 


Government    Research    Informa- 
tion Committee  Formed 

The  Council  of  National  Defense  has 
announced  that  by  joint  action  the  Sec- 
retary of  War  and  the  Secretary  of  the 
Navy,  with  the  approval  of  the  Coun- 
cil, have  authorized  and  approved  the 
organization,  through  the  National  Re- 
search Council,  cf  a  research  informa- 
tion committee  in  Washington,  with 
branch  committees  in  Paris  and  Lon- 
don. These  committees  are  intended 
to  work  in  close  cooperation  with  the 
officers  of  the  military  and  naval  in- 
telligence services,  and  their  functions 
shall  be  the  securing,  classifying  and 
determining  of  scientific,  technical  and 
industrial  research  information  espec- 
ially relating  to  war  problems  and  the 
interchange  of  such  information  be- 
tween the  Allies  in  Europe  and  the 
United  States. 

The  Washington  committee  consists 
of  a  civilian  member,  representing  the 
National  Research  Council,  with  Dr. 
S.  W.  Stratton  as  chairman,  the  chief 
of  the  Military  Intelligence  Section, 
and  the  director  of  naval  intelligence. 
In  London  the  main  representative  is 
Dr.  H.  A.  Bustead,  and  in  Paris  Dr. 
W.  F.  Durand.  The  headquarters  of 
the  committee  are  in  the  offices  of  the 
National  Research  Council,  1023  16th 
St.,  Washington,  D.  C,  and  the  offices 
of  the  branch  committees  are  situated 
at  the  American  embassies  in  London 
and  Paris. 


Munitions  Production  Now  in  Ten 
Zones 

The  decentralization  of  the  produc- 
tion of  munitions  under  the  Chief  of 
Ordnance  of  the  U.  S.  Army  became 
operative  on  Mar.  10,  by  order  of  Gen- 
eral Wheeler,  acting  Chief  of  Ord- 
nance. The  reorganization  at  present 
applies  only  to  the  production  division 
of  the  Ordnance  Department,  but  it  is 
expected  to  extend  over  the  other 
branches.  Hereafter  there  will  be  ten 
zones  in  the  United  States,  with  dis- 
trict headquarters  in  New  York  City, 
Philadelphia,  Pittsburgh,  Cleveland, 
Rochester,  Boston,  New  Haven,  Detroit, 
Cincinnati  and  Chicago.  In  each  of 
these  cities  a  business  man  has  been 
selected  to  be  district  chief  of  the  pro- 
duction division  of  the  Ordnance  De- 
partment. Each  division  headquarters 
will  have  charge  of  the  munitions  man- 
ufacture and  production  in  its  district 
and  will  take  care  of  conditions  there, 
reporting  to  Washington.  The  finance 
division,  the  inspection  division  and 
the  procurement  division,  other 
branches  of  the  Ordance  Department, 
will  cooperate  with  the  district  offices 


BRIG.  GEN.  C.   KELLER 


Col.  Charles  Keller,  Corps  of  Engi- 
neers, U.  S.  A.,  has  been  made  a  briga- 
dier general  in  the  National  Army. 
General  Keller  has  been  stationed  for 
some  years  past  in  Washington,  in  the 
Chief  of  Engineers*  office,  and  has  been 
particularly  identified  with  matters 
pertaining  to  power  legislation,  power 
control  and  with  the  promotion  of  in- 
land waterway  navigation.  He  was 
secretary  of  the  subcommittee  on  inland 
waterways  of  the  Council  of  National 
Defense,  and  is  now  the  secretary  of 
the  Committee  on  Inland  Waterways 
of  the  United  States  Railroad  Adminis- 
tration. 

General  Keller  was  graduated  from 
West  Point  in  1890,  the  second  in  his 
class,  and  served  in  the  Corps  of  Ensri- 
neers  successively  as  assistant  in  the 
Montgomery,  Ala.,  Rock  Island,  111., 
Portland,  Me.,  and  Portsmouth,  N.  H., 
districts.  His  a.^jsignments  then  were: 
3901-1903,  in  charge  of  Grand  Rapids, 
Mich.,  district;  1903-1905,  in  Philip- 
pines as  engineer  of  Moro  Province; 
1905-1910,  in  charge  of  U.  S.  Lake 
Survey  and  11th  Lighthouse  District, 
Detroit;  1910-1913,  Rock  Island,  Vl, 
district;  1913-191J,  Mobile  district,  and 

and  possibly  will   have   field   forces   in 
the  same  district  headquarters. 

Among  the  men  selected  for  the  dis- 
trict chiefs  are  Ralph  M.  Dravo,  of 
Dravo  Bros.,  contractors,  Pittsburgh; 
Samuel  Scovil,  of  the  Clevpland  Illu- 
minating Co.,  Cleveland;  Waldo  C. 
Bi-yant,  president  of  the  Bryant  Elec- 
tric Co.,  Bridgeport  and  New  Haven, 
Conn.;  E.  A.  Russell,  vice-president 
of  the  Otis  Elevator  Co.,  Chicago; 
Samuel  G.  Allen,  chairman  of  the  Lima 
Locomotive  Works,  New  York,  and 
John  C.  Jones  6f  the  Harrison  Safety 
Boiler  Works,  Philadelphia. 


on  duty  since  that  time  at  Washing- 
ton, D.  C.  While  at  Detroit  he  had 
charge  of  the  Niagara  Falls  power  in- 
vestigation, and  while  at  Rock  Island 
ihe  Keokuk  power  dam  was  begun  and 
completed.  While  he  was  at  Mobile 
the  last  three  locks  and  dams  of  the 
Warrior  -  Tombigbee  navigation  were 
completed  and  the  system  was  opened 
to  traffic. 


Replacement     Regiment     Offers 
Chance  for  Foreign  Engi- 
neering Service 

The  First  Replacement  Regiment  of 
Engineers,  organized  at  Washington 
Barracks  Dec.  14  last  for  recruiting 
and  training  men  to  keep  up  the 
strength  of  organizations  which  have 
been  sent  abroad,  has,  according  to  its 
officers,  not  been  able  to  secure  the  type 
of  men  needed,  although  the  regiment 
is  a  necessity  for  maintaining  the  effi- 
ciency of  the  United  States  engineer 
personnel. 

The  regiment  is  expected  to  furnish 
enlisted  men  and  non-commissioned 
officers  for  the  following  organizations: 

Camouflage  regiment;  crane  operat- 
ing and  maintenance  regiment;  depot 
detachments;  electrical  and  mechanical 
regiments;  forestry  battalions;  gas  and 
flame  service;  general  construction  bat- 
talions; mining  regiments;  quarry  regi- 
ments; searchlight  regiments;  supply 
and  shop  battalions;  surveying  regi- 
ments; water-supply  companies. 

Under  army  regulations  it  is  stated 
that  it  is  difficult  for  this  regiment  to 
secure  a  sufficient  number  of  men  from 
the  National  Army  after  the  engineer 
companies  attached  to  each  division 
have  been  formed.  On  this  account  a 
call  has  been  issued  for  volunteers  to 
keep  up  the  high  standard  of  enlisted 
personnc'  in  the  engineer  troops  of  this 
country. 

Men  who  are  not  in  the  draft,  whose 
experience  is  along  the  lines  indicated 
above,  should  apply  to  the  Commanding 
Officer,  First  Replacement  Regiment  of 
Engineers,  Room  107,  Headquarters 
Bldg.,  Post  of  Washington  Barracks, 
D.  C.,  for  application  blanks.  If,  when 
the  man  returns  the  blank,  filled  out, 
to  the  commanding  officer,  it  shows  that 
he  is  eligible  for  enlistment,  the  near- 
est recruiting  officer  will  bo  instructed 
to  accept  him  for  service  wiiii  this  regi- 
ment. Transportation  and  meals  will 
be  furnished  by  the  recruiting  officer 
and  the  man  ordered  to  report  at  the 
post  for  duty. 

Attention  is  called  by  officers  of  the 
regiment  to  the  fact  that  if  this  pro- 
cedure is  not  followed  the  applicant 
who  attempts  to  enlist  may  in  many 
cases  be  assigned  to  some  other  organi- 
zation and  find  it  difficult  if  not  impos- 
sible to  eflfect  a  transfer. 

The  same  applies  to  nier  of  advanced 
classification  in  the  draft,  who  may  vol- 
unteer for  service  with  the  engineer 
troops  exactly  in  the  manner  outlined 
above  at  any  time  prior  to  receiving  or- 
ders to  report  at  one  of  the  canton- 
ments. 
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Kansas  City  Improvements  May 
Be  Delayed 

In  spite  of  active  bidding  on  the 
Twenty-third  St.  Trafficway,  Kansas 
City,  Mo.,  the  contract  may  not  be  let 
in  the  immediate  future,  according  to 
reports  from  well-informed  sources. 
The  fact  that  part  of  the  cost  is  to  be 
paid  by  the  railways  creates  difficulties 
under  the  present  governmental  rail- 
way control.  It  will  be  necessary  for 
the  companies  to  refer  the  question  of 
paying  their  share  of  the  cost  to  the 
director  general. 

The  same  condition  is  likely  to  de- 
lay construction  of  the  grade-crossing 
improvements  at  the  Fifteenth  St.  and 
Indiana  Ave.  crossings  of  the  Kansas 
City  Terminal  belt  line.  A  recent  court 
decision  disposing  of  legal  objections 
i!rged  by  the  railway  was  expected  to 
clear  the  way  for  immediate  construc- 
tion, but  it  now  appears  that  nothing 
will  be  done  until  the  Federal  railway 
administration  approves. 


Studying  Light,  Heat  and  Power 
Plant  for  St.  Paul 

The  city  council  of  St.  Paul,  Minn., 
has  directed  the  bureau  of  engineers 
of  the  department  of  public  works  to 
make  an  investigation  and  report  on 
the  feasibility  and  desirability  of  es- 
tablishing a  municipal  light,  heat  and 
power  plant,  utilizing  fully  or  in  part 
the  power  which  can  be  developed  at 
the  government  high  dam.  The  council 
has  in  view  the  taking  over  of  all  com- 
mercial and  public  lighting  as  a  means 
of  reducing  electric  light  rates. 


Cincinnati  Rapid  Transit  Delayed 
by  Court  Decision 

The  ordinance  passed  by  the  city  of 
Cincinnati  making  an  agreement  with 
the  Cincinnati  Traction  Co.  for  the 
operation  of  existing  street  car  lines 
and  the  proposed  rapid  transit  system 
was  on  Mar.  5  declared  illegal  by  the 
Ohio  Supreme  Court  in  so  far  as  it 
provided  for  paying  charges  on  secu- 
rities of  the  company  (both  existing 
and  subsequently  issued)  before  pay- 
ing rental  on  city-owned  lines.  This 
clause,  which  is  in  substance  identical 
with  the  provisions  of  other  recent  co- 
operative traction  agreements,  notably 
that  of  Philadelphia,  is  declared  by 
the  court  to  be  pledging  of  the  city's 
credit.  The  syllabus  of  the  decision 
says : 

"An  ordinance  of  a  city  providing 
for  the  grant  to  a  street  railway  com- 
pany of  the  right  to  operate  jointly  a 
subway  or  street  railway  ov^med  by  the 
city,  with  a  system  of  street  railways 
already  owned  and  operated  by  the 
company,  which  provides  that  the  gross 
proceeds  from  the  operation  of  such 
properties  shall  be  used  for  the  pay- 
ment of  existing  and  hereafter  issued 
"securities  of  the  company,  is  a  pledg- 
ing of  the  city's  credit  for  the  private 
debts  of  a  street  railw9.y  company,  in 
violation   of   Sec.   6,   Article   8,  of  the 


Constitution,  which  prohibits  a  city  by 
vote  of  its  citizens  or  otherwise  from 
raising  money  for  or  loaning  its  credit 
to  or  in  aid  of  any  company,  corpora- 
tion or  association." 

The  part  of  the  State  Constitution  in 
question  is  a  portion  of  the  revision 
adopted  in  September,  1912. 

The  remainder  of  the  decision  up- 
holds the  ordinance  in  so  far  as  it 
provides  for  regulating  the  operation 
of  the  joint  system  by  an  adminis- 
trative board  of  rapid  transit  com- 
missioners. The  court  says  that  the 
ordinance  in  establishing  such  a  board 
does  not  thereby  delegate  legislative 
power  in  violation  of  the  constitution. 


Yonkers  Plans  Waterfront 
Commission 

The  City  of  Yonkers,  N.  Y.,  a  port 
lying  north  of  the  City  of  New  York 
on  the  Hudson  River,  continues  to  pre- 
pare for  an  enlargement  of  its  water- 
front facilities.  On  Mar.  12  the 
Board  of  Aldermen  approved  a  legis- 
lative bill  proposed  by  the  mayor  for 
the  appointment  of  a  commission  of  five 
men  to  prepare  preliminary  plans  for 
the  development  of  the  Yonkers  water- 
front. The  bill  gives  to  the  mayor  the 
power  to  appoint  the  commission,  the 
members  of  which  shall  serve  without 
compensation.  The  commission  is  to 
prepare  plans  for  a  marine  terminal 
and  the  improvement  of  the  entire 
waterfront  and  report  its  findings  to 
the  mayor  and  common  council,  along 
with  estimates  of  the  probable  cost  of 
the  work.  It  is  to  serve  until  1922  and 
will  be  allowed  a  sum  not  exceeding 
$10,000  each  year  for  operating  ex- 
penses. 


For   Greater   Protection  of 
Nashville  Water-Supply 

A  carefully  devised  plan  to  treat  the 
trade  wastes  and  sewage  from  the  Gov- 
ernment powder  plant  at  Hadley's 
Bend,  on  the  Cumberland  River  above 
Nashville,  Tenn.,  and  the  substitution 
of  an  automatic  liquid  chlorine  plant 
for  hand-operated  hypochlorite  closing 
of  the  water-supply  of  Nashville,  Tenn., 
have  been  recommended  by  E.  B. 
Phelps  of  the  U.  S.  Public  Health  Serv- 
ice. A  suggestion  is  made  concerning 
possibilities  of  u,tilizing  the  acid  waste 
from  the  powder  plant  for  disinfecting 
the  sewage  and  recovering  grease  from 
it.  The  use  of  liquid  chlorine  for  water 
treatment  is  advised  as  a  matter  of 
greater  safety  and  not  because  the 
typhoid  statistics  of  Nashville  reflect 
an  impure  water-supply. 


Airplane  Mail  Service  Delayed 

The  start  of  the  airplane  mail  ser- 
vice between  New  York,  Philadelphia 
and  Washington  will  be  delayed  prob- 
ably as  late  as  May  15  because  landing 
fields  at  Philadelphia  and  New  York 
have  not  been  found.  The  service  was 
to  have  been  begun  Apr.  15. 


Commission    Recommends    High- 
way Tunnel  Across  Hudson 

Construction  of  a  vel  icle  tunnel  un- 
der the  Hudson  River  between  New 
York  and  Jersey  City  is  recommended 
in  a  report  just  made  to  the  New  York 
legislature  by  a  state  bridge  and  tun- 
nel commission,  of  which  Gen.  George 
R.  Dyer  is  chairman.  Gen.  George  W. 
Goethals  was  consulting  engineer  to  the 
commission.  The  recommendation 
e.grees  with  one  made  to  the  New  Jer- 
sey legislature  by  a  special  commis- 
siin  of  that  state  two  months  ago. 
New  Jersey  has  already  appointed  a 
new  commission  to  proceed  with  the 
construction  of  the  tunnel  as  soon  as 
joint  action  by  New  York  is  assured. 

The  proposed  tunnel  extends  from 
Canal  St.  at  Varick  St.,  New  ^ork  City^ 
to  12th  St.  at  Provost  St.,  Jersey  City, 
a  distance  of  about  10,000  ft.  The  ap- 
proach grades  are  3i/^%  on  both  sides, 
and  the  maximum  depth  of  tunnel  bot- 
tom below  low-water  is  about  92  ft. 
The  recommended  section  is  a  single, 
circular  tunnel,  36  ft.  in  diameter  in- 
side and  42  ft.  outside,  the  wall  being 
made  of  segmental  concrete  blocks  3  ft. 
thick.  The  tunnel  is  to  have  two  traf- 
fic levels,  each  accommodating  three 
lines  of  vehicles.  A  proposal  for  the 
construction  of  the  tunnel  has  been  se- 
cured from  a  well-known  contractor,  at 
."?li:,  ,000,000. 

Trench  Method  Not  Practicable 

General  Goethals  reports  that  the 
trench  method  of  constructing  the  tun- 
nel, by  dredging  a  trench  in  the  river 
bottom  and  placing  in  it  sections  of 
tunnel  built  on  shore,  connected  up 
after  placing,  is  not  practicable  be- 
cause the  Hudson  River  silt  is  too  soft 
to  permit  of  excavating  and  maintain- 
ing such  a  trench.  For  this  reason  the 
shield  method  of  tunneling  is  recom- 
mended and  the  circular  tunnel  section 
adopted. 

The  capacity  of  the  tunnel  is  esti- 
mated at  about  100,000  vehicles  daily. 
Counts  of  ferry  traffic  over  the  five 
lines  nearest  the  tunnel  show  4800  ve- 
hicles going  in  each  direction  per  day. 
A  traffic  of  4000  vehicles  m  each  direc- 
tion through  the  proposed  tunnel  is 
counted  on  for  the  year  1922,  the  ex- 
pected time  of  completion.  The  traffic 
is  further  estimated  to  increase  5% 
each  year.  With  a  toll  of  30c.  per 
vehicle,  stated  to  be  somewhat  under 
the  present  ferry  rate,  a  revenue  suffi- 
cient to  retire  a  bond  issue  of  $6,300,000 
in  20  years  is  computed.  This  figure 
represents  one-half  the  cost  of  the  tun- 
nel and  real  estate.  Cooperation  by  the 
United  Siates  to  the  extent  of  half  the 
cost  is  expected  by  the  commission. 

The  report  asserts  that  the  past 
winter's  coal  troubles  were  closely  re- 
lated to  the  inedaquacy  of  means  of 
vehicle  transfer  across  the  Hudson: 
"Twelve  months  ago  no  one  would  ser- 
iously have  urged  that  the  city  could 
be  in  the  grip  of  a  coal  famine  involv- 
ing in  its  financial  features  alone  the 
loss  of  many  times  the  total  cost  of 
construction    of    the    proposed    tunnel. 
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and  thut  this  coulri  hclargely  duo  to 
its  inability,  bccau  <.  the  ice-choked 
river,  to  transpoti  i  .osands  of  tons 
of  coal  that  were  h  ray  within  sight 
of  its  inhabitants  anl  t  as  unattain- 
able as  if  they  were  sti  in  the  mines. 
"It  may  truly  be  sal  that  without 
considering  the  <1' at!  sickness  and 
physical  sufferini'  issuing  from  this 
condition  of  atl  a  ,  ut  merely  the 
financial  losses  a:s  .tati  in  the  press, 
the  cost  of  the  tunnel  culd  easily  have 
been  paid  out  of  any  ne  of  a  dozen 
days'  losses  in  the  moth  of  January, 
1918,  resulting  entire)  from  the  in- 
ability to  move  coal  brges  about  the 
harbor  and  rivers,  "bis  loss  might 
have  been  substantial!  avoided  if  mo- 
tor vehicles  could  iiave  :ceived  the  coal 
at  tidewater  in  New  ersey  and  de- 
livered it  through  th  traffic  tunnel 
direct  to  the  consumer  in  the  city." 


Chicago  Drainagt  Canal  and 
Canadian  Officils  Confer 

Following  the  advers  reception  with 
which  the  army  enginirs  recently  re- 
ceived the  proposal  c  the  Sanitary 
District  of  Chicago  tocarry  out  their 
own  recommendations  to  build  sub- 
merged weirs  in  the  St.  Clair  and 
Niagara  Rivers  to  oflet  diversion  at 
Chicago,  District  and  unadian  officials 
have  discussed  the  prolem  at  Montreal. 
This  was  done  becauj  the  chief  ob- 
jection raised  to  the  hicago  proposal 
was  that  it  violated  a  teaty  with  Great 
Britain. 

All  other  interests  iithe  Great  Lakes 
seem  to  have  been  satfied,  but  it  now 
appears  that  the  ciiKuers  in  develop- 
ing the  Montreal  liai^r  and  a  35-ft. 
waterway  are  the  rei.  objectors. 

For  a  few  months  n  the  year  low 
water  prevails,  a  fewinches  of  which 
is  attributed  to  the  Clcago  diversions. 
In  the  conference  it  -as  brought  out 
that  probably  the  cortruction  of  con- 
trolling works,  induing  a  weir  and 
bypass,  may  not  onl,  eliminate  some 
of  the  present  ice  jai  difficulties  but 
also  solve  satisfactoily  more  of  the 
Montreal  harbor  lov  water  troubles 
than  was  at  first  ant  Jpated. 

At  any  rate,  .  neieers  were  dis- 
patched from  Chicay;o  lar.  9  by  George 
M.  Wisner,  chief  egineer,  sanitary 
district,  to  obtain  hjiraulic  data  and 
local  topography.  M.  Wisner  is  op- 
timistic over  the  prcoect  of  a  favor- 
able solution. 


Engineering  Societies 


Warehouse  Compay  in  St.  Paul 
to  Electrify  'rackage 

Electric  operation  s  to  b3  substi- 
tuted for  steam  on  le  tracks  of  the 
Central  Warehouse  o.  in  St.  Paul. 
The  company  has  a  irge  lumber  ter- 
minal and  warehouis  served  by  21 
tracks  leading  froi  the  Minnesota 
Transfer  Ry.  A  corract  has  been  let 
for  the  electrificatio.  and  one  of  the 
two  locomotives  ordred  has  been  de- 
livered. It  is  belie^d  that  this  is  a 
forerunner  of  gencr;  electrification  of 
the  Minnesota  Trarier. 


Calendar 


Annual  Meetings 


AMKRICAN  WATER-WOKKS  AS- 
SfJCIATIO.V;  47  Stall-  .St.,  Troy. 
N.    V.  ;  May  20-25,  St.   Paul.  Minn. 

AMERICAN  CO.VCRETK  LN-.^^Tr- 
TL'TE;  27  School  St.,  Bo.ston ;  June 
2J-26,  Atlantic  City,  X.  J. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIAIvS;  University  of 
Pennsylvania.  Phlladc  Iphia ;  June 
25-28.  Atlantic  City,   N.  J. 

AMERICA.N  SOCIETY  OF  MECHAN- 
ICAL ENGI.NEERS;  29  West  39th 
St.,  Now  York  ;  Spring  ntieetlng,  Jyne 
4-7,    Worcester,    Mass. 

AMERICAN  INSTITUTE  OF  CHEMI- 
CAL ENGINEERS;  129  York  St., 
Brooklyn.  .V.  Y.  ;  June  19-22,  Ber- 
lin,   N.    H 


The  paper  detailing  the  growth  and 
changes  in  the  pumping  plant  of  the 
water-works  of  Manchester,  N.  H.,  read 
before  the  New  England  Water-Works 
Association,  Mar.  13,  promises  to  be  of 
considerable  value  as  a  historical  docu- 
ment when  printed  in  the  Journal  of 
the  association.  The  subject  of  frozen 
pipes  was  raised.  Discussion  enough 
to  occupy  the  entire  session  could  have 
been  obtained.  It  was  voted  that  a 
committee  should  be  appointed  to 
gather  experiences  with  frozen  pipe 
during  the  past  winter,  which  have 
been  more  serious  in  southern  New 
England  than  during  the  cold  weather 
of  eight  or  ten  years  ago.  In  the 
vicinity  of  Boston  the  frost  has  pene- 
trated to  a  depth  of  6  ft.  and  more. 
President  C.  E.  Davis  announced  the 
appointment  of  the  committee  as  fol- 
lows: Frank  J.  Gifford,  chairman; 
D.  A.  Heffeman,  Thos.  E.  Lally,  Frank 
A.  Mclnnes. 

At  a  joint  meeting  of  The  Detroit- 
Ann  Arbor  Section,  American  Institute 
of  Electrical  Engineers  and  The  Detroit 
Engineering  Society,  held  Mar.  15, 
Eskil  Berg,  of  the  turbine  engineer- 
ing department  of  the  General  Elec- 
tric Co.,  Schenectady,  N.  Y.,  spoke  on 
"Recent  Developments  of  Machinery 
for  Ship  Propulsion."  The  matter  of 
electrically  driven  ships  was  discussed 
and  also  electrical  controls  used  in 
many    places    on    modern    battleships. 

The  Canadian  Society  of  Civil  Engi- 
neers, meeting  in  Montreal,  Mar.  14, 
was  addressed  by  Commander  J.  W. 
Skentelbery,  Royal  Navy,  on  the  sub- 
ject, ''Engineering  .A.ctivities  in  Con- 
nection with  the  Work  of  the  Navy." 
Commander  Skentelbery  is  a  member 
of  the  British  Institution  of  Naval 
Architects,  and  represents  the  British 
Navy  in  the  Dominion  of  Canada. 

The  Indiana  Sanitary  Water  Supply 
Assn.  will  hold  its  annual  convention 
in  the  Claypool  Hotel,  Indianapolis, 
Mar.  27-28.  The  association  is  com- 
posed   of    Indiana    mayors,    city    engi- 


neers, water-works  and  public  health 
officials,  and  other  intereited  citizens. 
At  the  Mar.  13  meeting  of  the 
Enginet-fH*  Society  of  .Milwaukee  Prof. 
Cyril  M.  Jansky,  assLstant  professor 
of  electrical  engineering.  University 
of  Wisconsin,  gave  an  illustrated  talk 
on  "Science  in  War."  There  was  also 
an  exhibition  of  a  film  showing  the 
electrical  division  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway. 

The   Providence,    R.   I-,    Engineering 

Society  was  addressed  Mar.  4  by  R.  L. 
Beeckman,  Governor  of  Rhode  Island, 
who  told  of  his  experiences  on  the 
European  war  front.  Calvin  W.  Rice, 
secretary  of  the  American  Society  of 
Mechanical  Engineers,  spoke  on  the 
need  of  technically  trained  men  in  the 
war.  The  formation  of  a  clearing 
house  committee  to  obtain  contracts  for 
war  work  for  local  industries  was  ad- 
vocated. 

The     Brooklyn,     N.     Y^     Engineers' 

Club  held  Mar.  21  a  regular  meet- 
ing at  which  John  C.  Shevlin,  president 
of  the  Shevlin  Engineering  Co.,  Inc., 
presented  an  illustrated  paper  on 
"Economical  Combustion  of  Coal."  On 
Mar.  21,  "Concrete  Pressure  Pipe" 
will  be  described  with  the  aid  of  lan- 
tern slides  and  discussed  by  A.  M. 
Hirsh,  treasurer,  Lock  Joint  Pipe  Co., 
Ampere,  N.  J. 

The  Society  of  Industrial  Engine^v 
and  The  Western  Efficiency  Society 
have  arranged  for  a  conference  on  "La- 
bor Problems  under  War  Conditions." 
It  will  be  held  at  the  LaSalle  Hotel, 
Chicago,  March  27-29.  With  the  con- 
ference there  is  to  be  an  exhibit  of 
labor-saving  equipment  for  oflBce  and 
factory  use.  George  C.  Dent,  327  South 
La  Salle  St.,  Chicago,  is  conference  sec- 
retary. 

The  Levee  and  Drainage  Contractors* 
Assn.  of  the  Inited  States  will  hold  a 
conference  at  St.  Louis,  Apr.  23-24  for 
the  purpose  of  demonstrating  how  the 
food  production  of  the  nation  may  be 
increased  by  bringing  under  cultiva- 
tion millions  of  acres  of  arable  land 
now  uncultivated  because  of  overflow 
or  too  much  water.  All  who  are  inter- 
ested in  this  purpose  are  invited  to 
participate  in  the  conference.  The 
president  of  the  association  is  Otto 
Kochtitsky,  Cape  Girardeau.  Mo.;  C. 
S.  Gannon,  421  National  Bank  of  Com- 
merce Building,  St.  Louis,  Mo.,  is  sec- 
retary and  treasurer. 

The  St.  Paul  Chapter  of  the  Ameri- 
can Association  of  Engineers  will  hold 
its  second  convention  at  the  Commer- 
cial Club.  -\pr.  3.  F.  K.  Bennett,  prin- 
cipal assitant  engineer.  Minneapolis  & 
St.  Paul  R.R.,  has  been  nominated  for 
president.  The  request  of  members  in 
Minneapolis  for  a  separate  chapter  will 
be  discussed. 

The   Vermont    Society   of   Engineers 

held  its  sixth  annual  convention  at 
Burlington,  Mar.  13.  Among  the  im- 
portant matters  discussed  at  the  con- 
vention was  that  of  the  need  of  rebuild- 
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ing  the  highways  of  the  state  in  view 
of  military  needs.  A.  E.  Winslow,  the 
retiring  president,  spoke  on  "The  En- 
gineer of  Today,"  following  a  lecture 
by  Charles  H.  Nichols,  New  York,  on 
"Modern  Fireproof  Buildings."  B.  M. 
Hayward,  Montpelier,  research  engi- 
neer of  the  Central  Vermont  Ry.  valu- 
ation department,  was  elected  presi- 
dent of  the  society.  G.  A.  Reed,  Mont- 
pelier, assistant  state  engineer,  is  sec- 
retary. 

The  Engineers'  Club  of  Trenton,  N. 

J.,  at  a  special  meeting  Mar.  14,  was 
addressed  by  Dr.  David  B.  Steinman, 
New  York  City,  on  "Historical  Sketch 
of  the  Art  of  Bridge  Building." 

The  governing  committee  of  the  New 
York  Section  of  the  American  Water 
Works  Assn.,  at  its  meeting  Mar.  7, 
elected  the  following  officers  for  the 
ensuing  year:  President,  William  W. 
Brush,  deputy  and  acting  chief  engi- 
neer. Department  of  Water  Supply, 
Gas  and  Electricity,  New  York  City; 
secretary,  Edward  S.  Cole,  president 
of  the  Pitometer  Co.,  New  York.  Al- 
lan Hazen  has  been  president  for  the 
past  two  years  and  retired  at  the  ex- 
piration of  his  term  of  office  as  a  mem- 
ber of  the  governing  committee. 

Dallas  was  selected  as  the  future 
headquarters  of  the  Texas  Association 
of  Members  of  the  American  Society 
of  Civil  Engineers  at  its  annual  meet- 
ing held  in  Dallas  Mar.  9.  The  fol- 
lowing officers  for  1918  were  elected: 
R.  C.  Gowdy  of  Fort  Worth,  president; 
J.  H.  Brillhart  of  Dallas,  secretary  and 
treasurer.  At  the  meeting  Prof.  R.  G. 
Tyler  of  the  University  of  Texas  read 
a  paper  on  "Purification  of  Sewage  by 
Aeration  in  the  Presence  of  Activated 
Sludge,"  and  J.  C.  Nagle,  dean  of  the 
school  of  engineering  of  the  Texas  and 
Mechanical  College,  read  a  paper  on 
proper  legislation  for  licensing  engi- 
neers for  the  protection  of  the  pro- 
fession and  the  public. 

Major  Rothrock  of  the  Construction 
Quartermaster  Department  of  the 
Army,  told  of  the  rapid  work  done  in 
constructing  the  cantonment  at  Camp 
Logan,  Houston,  and  Terrell  Bartlett 
read  a  paper  on  the  relation  of  rain- 
fall to  runoff.  ^ 

On  Mar.  11  Prof.  John  R.  Allen,  dean 
of  the  college  of  engineering  and  archi- 
tecture. University  of  Minnesota,  ad- 
dressed the  Civil  Engineers'  Society  of 
St.  Paul,  Minn.,  on  "Heating  and  Venti- 
lating of  Residences  and  Other  Build- 
ings." 

The  Providence,  R.  I.,  Engineering 
Society  on  Mar.  22  will  be  addressed 
by  G.  Douglas  Wardrop,  New  York, 
editor  of  Aerial  Age,  on  "The  War  in 
the  Air."  On  Mar.  27  the  municipal 
engineering  section  of  the  society  will 
hear  Frederick  N.  Connet,  manager 
of  the  Venturi  Meter  drpartment  of  the 
Builders'  Iron  Foundry,  on  "Recent  De- 
velopments in  the  Use  of  the  Venturi 
Meter."  The  lecture  will  be  illustrated. 
On  Mar.  28  the  efficiency  section  of  the 
society  will  hold  a  social  meeting  and 


will  be  addressed  by  W.  H.  Harriman 
of  the  Universal  Winding  Co.,  who  will 
tell  of  his  personal  experiences  in  en- 
gineering in  Mexico. 

The  Canadian  Society  of  Civil  Engi- 
neers will  hold  Us  annual  meeting  for 
Ontario,  at  Toronto,  Mar.  26-27,  for  tho 
discussion  of  the  present  fuel  and  powder 
situation.  The  opening  address  will  be 
delivered  by  Sir  William  Hearst,  prime 
minister  of  Ontario,  and  there  will  be 
fourteen  other  addresses  by  prominent 
Canadian  engineers. 

On  Mar.  19  The  Western  Society  of 
Engineers  held  a  meeting  at  which 
"Meeting  the  Material  Situation"  was 
discussed,  following  the  presentation 
of  the  work  and  purpose  of  the  Priority 
Division  of  the  Council  of  National  De- 
fense and  the  administration  of  prior- 
ity regulations  governing  the  distribu- 
tion of  consti'uction  materials.  Three 
papers  were  presented  on  the  subject, 
"What  the  Engineer  Can  Expect  from 
Industries  Supplying  the  Basic  Engi- 
neering Materials."  "Structural  Steel 
Plants"  was  the  subject  of  F.  J. 
Llewellyn,  division  contracting  man- 
ager, American  Bridge  Co.;  "Lumber 
Industry"  that  of  Herman  von 
Schrenk,  consulting  timber  engineer, 
and  "Concrete"  was  the  subject  of 
B.  F.  Affleck,  president  Portland  Ce- 
ment Association. 

The  last  of  the  series  of  lectures  on 
aviation  at  The  Lewis  Institute,  Chi- 
cago branch  of  the  Western  Society  of 
Engineers,  had  for  its  subject  the  de- 
velopment of  the  airplane  engine.  The 
lecturer  was  John  D.  Nies.  He  spoke 
on  Mar.  14. 

The  Associated  Engineering  Societies 
of  St.  Louis  were  the  guests  of  the 
CoUimation  Club,  Mar.  20,  at  Washing- 
ton University.  J.  A.  L.  Waddell,  con- 
sulting engineer  of  Kansas  City  and 
New  York,  delivered  an  address  on 
"The  Engineering  Profession  Fifty 
Years  Hence." 


Personal  Notes 


A.  R.  EiTZEN,  former  office  en- 
gineer in  the  bridge  department  of  the 
Kansas  City  Terminal  Ry.,  has  been 
made  bridge  engineer  of  the  Missouri, 
Kansas  &  Texas  Ry.,  with  headquarters 
at  Dallas,  Texas. 

Charles  S.  Henning  has 
been  made  chief  engineer  of  the  New 
Mexico  Central  Ry.,  with  office  at 
Santa  Fe. 

H.  L .  Sweet,  until  recently  of 
Pekin,  111.,  has  been  elected  city  engi- 
neer of  Okmulgee,  Okla. 

W.  R.  Kramer  has  become  an 
assistant  engineer  at  Dayton  for  the 
Miami  Conservancy  District.  He  is  a 
graduate  of  Valparaiso  University,  and 
was  formerly  engaged  in  Government 
work. 

J  .  O .  Jones,  assistant  professor 
of  hydraulics  at  the  University  of  Kan- 


sas, has  accepted  an  appointment  as 
testing  engineer  at  the  Government 
munitions  plant  under  construction  at 
Charleston,  W.  Va.  He  is  the  second 
Kansas  University  School  of  Engineer- 
ing man  to  be  called  by  the  Govern- 
ment for  work  on  this  war  munitions 
plant,  Prof.  C.  C.  Williams,  in  charge 
of  railway  engineering  at  the  uni- 
versity, having  been  called  recently  to 
act  as  superintendent  of  the  plant. 

H .  A .  La  Rue  has  accepted  a 
position  as  testing  engineer  for  the 
Missouri  Highway  Commission  with 
headquarters  in  the  Highway  Mate- 
rials Testing  Laboratory  at  the  Uni- 
versity of  Columbia,  Missouri.  Mr. 
La  Rue  has  been  representing  the  Port- 
land Cement  Assn.  in  Kansas. 

E.  Lester  Jones,  superintend- 
ent of  the  United  States  Coast  and 
Geodetic  Survey,  has  been  commissioned 
a  lieutenant-colonel  in  the  Signal  Corps, 
U.  S.  A. 

George  Champe,  Toledo,  has 
been  engaged  by  the  mayor  and  coun- 
cil of  Vermilion,  Ohio,  to  prepare  pav- 
ing plans. 

G  .  F  .  A  Y  E  R  ,  Galesburg,  111.,  who 
has  been  superintendent  of  the  Illinois 
division  of  the  Atchison,  Topeka  & 
Santa  Fe  Ry.,  has  resigned  to  become 
superintendent  of  a  canning  plant  at 
Cape  Fanshaw,  Alaska. 

Robert  L.  Thomas,  who  was 
for  two  terms  city  engineer  of  Eureka, 
Calif,,  has  returned  to  Eureka  and  will 
open  an  office  there. 

Morton  R.  Mayor,  Chicago, 
has  been  commissioned  major  in  the 
Engineer  Corps,  National  Army. 

T.  D.  Hawkins,  formerly  chief 
engineer  of  the  United  Verde  Copper 
Co.;  J.  J.  Stanton,  up  to  a  month 
ago  master  mechanic  of  the  same  com- 
pany; W.  J.  Jamison,  who  was  a 
United  Verde  engineer  before  his  ap- 
pointment to  the  commission  on  state 
institutions  of  Arizona  by  former 
Governor  Campbell;  W.  R.  Fleming 
and  F.  S.  Stitzer,  contractors,  have 
organized  the  Southwestern  Engineer- 
ing &  Construction  Co.  Offices  will 
be  maintained  in  Phoenix,  Prescott  and 
Jerome,  Ariz. 

Charles  F.  Breitzke,  in 
charge  of  the  sanitation  of  the  Jersey 
City  watershed  for  the  past  five  years, 
has  been  assigned  by  Commissioner 
P'agen  to  the  position  of  acting  sani- 
tary adviser  to  the  Jersey  City  water 
department,  in  succession  of  Willard 
C.  Mallalieu.  The  latter,  who  has 
had  charge  of  the  city  water-works 
laboratory  in  Jersey  City,  N.  J., 
since  Dr.  George  E.  McLaughlin  en- 
listed as  a  lieutenant  in  the  navy,  left 
Mar.  14  for  Camp  Greenleaf,  Georgia, 
to  assume  the  duties  of  captain  in  the 
National  Army,  assigned  to  the  sani- 
tary corps. 

Morris  L.  Cooke,  Philadel- 
phia, who  has  been  serving  for  some 
months    on    the    storage    committee    of 
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the  Council  of  National  Defense,  has 
resigned  and  will  go  to  the  Emert^ency 
Fleet  Corporation  to  assist  the  general 
manager  with  organization   matters. 

Leon  F.  Hammond,  formerly 
with  the  U.  S.  Forest  Service  at  Gor- 
ham,  N.  H.,  is  now  with  the  U.  S.  Coal 
&  Coke  Co.,  Lynch,  Ky. 

B.  M.  Atwood  has  been  ap- 
pointed state  engineer  of  Arizona, 
succeeding  Lamar  Cobb,  who  resigned 
to  enter  private  practice  in  Phoenix. 

Thomas  L.  Amiss,  heretofore 
assistant  superintendent  of  the  Shreve- 
port,  La.,  water  department,  has  suc- 
ceeded W.  R.  Goss  as  superintendent. 

John  C.  Tracy,  head  of  the 
department  of  civil  engineering  in  the 
Sheffield  Scientific  School  of  Yale  Uni- 
versity, has  been  granted  leave  of  ab- 
sence by  the  university  in  order  to 
enable  him  to  become  the  executive 
h^^ad  of  the  New  Haven  war  bureau  of 
the  Connecticut  State  Council  of  De- 
fense. Professor  Tracy  was  formerly 
professor  of  structural  engineering  in 
the  Sheffield  Scientific  School,  and  be- 
came head  of  the  department  in  1915, 
when  he  succeeded  the  late  Prof.  A.  J. 
DuBois.  He  was  graduated  from  the 
school  in  1890  and  received  the  degree 
of  civil  engineer  in  1892.  After  en- 
gaging for  a  time  in  bridge  construc- 
tion work  he  became  assistant  on  the 
school  faculty  in  1892,  instructor  in 
1894  and  professor  of  structural  engi- 
neering in  1915. 

Grover  E.  Bear  has  resigned 
his  office  of  assistant  city  engineer 
of  Allentown,  Penn.,  department  of 
sewers  and  surveys,  and  has  become 
associated  with  the  Fuller  Engineer- 
ing Co.  with  main  offices  at  Allentown, 
Penn.  His  resignation  became  effect- 
ive Mar.  15. 

John  Berg,  assistant  engineer 
with  Ralph  Modjeski,  Chicago,  is 
spending  part  of  his  time  with  the 
board  of  engineers,  Quebec  Bridge, 
Montreal,  in  connection  with  work  en 
the  technical  data  for  the  official  re- 
port on  the  design  and  construction  of 
the  bridge. 

Claude  G.  Benham,  formerly 
assistant  chief  engineer  of  the  Vir- 
ginia Railway  &  Power  Co.,  Norfolk, 
Va.,  is  now  a  captain  in  the  Coast  Ar- 
tillery Corps,  U.  S.  A.,  at  Fort  Mon- 
roe, Va. 

William  C.  Groeniger, 
state  plumbing  inspector  of  Ohio,  has 
been  commissioned  captain  and  ap- 
pointed a  member  of  the  expedition  of 
sanitary  engineers  and  doctors  which 
will  begin  the  work  of  establishing 
modern  drainage  systems  and  securing 
adequate  pure  water  supplies  for 
Palestine. 

P.  B.  Breneman,  professor  of 
mechanics  and  materials  of  construc- 
tion at  the  Pennsylvania  State  College, 
has  been  appointed  in  install,  organize 


and  operate  a  department  of  tests  for 
the  naval  aircraft  fi:ctory  in  the  U.  S. 
Navy  at  League  Island,  Philadelphia, 
Penn.  He  has  been  granted  a  leave  of 
absence  to  do  this  work. 

Frederick  W  .  S  i  m  o  n  d  s  ,  of 
Ridgewood,  N.  J.,  has  been  appointed 
city  engineer  of  Rahway,  N.  J.  He  is 
a  graduate  of  the  Massachusetts  Insti- 
tute of  Technology  and  was  an  engineer 
in  the  construction  and  maintenance  de- 
partment of  the  New  York  Central  rail- 
road. He  was  also  municipal  engineer 
of  Ridgewood,  N.  J. 

R.  Clyde  Harvey,  formerly  of 
Wadsworth,  Ohio,  has  becom.e  city  engi- 
neer of  Kent,  Ohio.  He  is  a  graduate 
of  Ohio   Northwestern    University. 

Pearse  &  Greeley,  Chicago, 
have  been  selected  to  act  as  consulting 
engineers  in  the  preliminary  work  for 
the  construction  of  the  proposed  im- 
pounding dam  for  the  water  system  of 
Jacksonville,  111. 

H .  A .  Perkins,  for  the  past 
four  years  city  engineer  of  Leaven- 
worth, Kan.,  resigned  Feb.  26.  He  will 
engage  in  the  motor  car  business  in 
Leavenworth. 


Obituary 


Winfield  Scott  Chaplin, 
former  dean  of  Lawrence  Scientific 
School,  Harvard  University,  and  re- 
tired chancellor  of  Washington  Uni- 
versity, St.  Louis,  Mo.,  died  Mar.  12. 
He  was  graduated  from  the  United 
States  Military  Academy  in  1870. 
He  served  in  the  army  several  years, 
and  in  1874  became  professor  of  math- 
ematics at  the  University  of  Maine. 
From  1887  to  1893  he  was  professor 
of  engineering  at  the  Imperial  Uni- 
versity, Tokio.  Later  he  was  in  the 
engineering  department  at  Union  Col- 
lege, in  Schenectady,  N.  Y.,  and  dean 
of  Lawrence  Scientific  School.  Pro- 
fessor Chaplin  was  born  at  Glenburn, 
Me.,  Aug.  22,  1847. 

C.  P.  McCully,  special  agent 
in  the  office  of  the  general  superintend- 
ent of  transportation  of  the  Pennsyl- 
vania Railroad,  died  Mar.  8  at  Bala, 
Penn.  Mr.  McCully  had  been  in  the 
service  of  the  Pennsylvania  Railroad 
nearly  47  years,  having  been  first  em- 
ployed on  July  1".  1871,  as  rodman, 
on  what  is  now  the  Pittsburgh  division. 
After  promotion  to  assistant  super- 
visor, Mr.  McCully  in  1878  was  made 
supervisor  in  the  Altoona  yards.  In 
1881  he  was  transferred  to  Philadel- 
phia as  chief  clerk  to  the  general  su- 
perintendent of  transportation,  remain- 
ing in  that  capacity  for  35  years.  On 
Feb.  16,  1916,  he  was  made  special 
agent. 

Frederick  Endicott  died 
Mar.  12  at  Canton,  Mass,  He  was  born 
in  1839  and  began  his  career  as  a  civil 
engineer    by    surveying    for    the    late 


Henry  F.  Walling.  Later  he  mea.sured 
the  carriage  road  from  the  Glen  House 
to  the  summit  of  Mt.  Washington,  for 
the  state  map  of  New  Hampshire. 

In  his  home  town,  Canton,  he  had 
held  many  offices,  including  that  of  se- 
lectman, also  iiuperintendent  of  schools, 
water  commissioner  and  hydraulic  enf^i- 
neer  for  the  town  water-works. 

John  T.  Kinder  died  Mar.  12 
at  Noblesville,  Ind.  For  fifty  years  he 
was  superintendent  of  bridge  construc- 
tion work  on  the  Lake  Erie  &  Western 
Railroad. 

POMPEYO  SaRIOL  Y  SiLVA, 
civil  engineer,  Camaquey,  Cuba,  died 
Feb.  26.  He  was  a  graduate  of  Rens- 
selaer Polytechnic  Institute. 

Hugh  C.  Smith,  who  was  at 
one  time  a  member  of  the  Louisiana 
State  Board  of  Engineers,  surveyor  of 
the  Louisiana  Oyster  Commission  and 
who  took  an  active  part,  as  engineer, 
in  many  of  the  improvements  in 
Louisiana  and  Mississippi,  died  Mar. 
2  in  New  Orleans.  He  was  a  native 
of  Mississippi  and  was  58  years  old. 
He  had  charge  of  the  survey  of  Nat- 
chez, Miss.,  harbor  for  the  U.  S. 
Government  and  later  was  engaged  in 
survey  work  for  various  railroads.  He 
was  at  one  time  chief  engineer  of  the 
Louisiana  Conservation  Commission. 

Rear  Admiral  John  Addi- 
son Baxter  S  .m  i  t  h  ,  U.  S.  N., 
retired,  died  in  New  Orleans  Mar.  9. 
He  was  born  in  Baltimore,  Md..  in 
1843,  and  entered  the  naval  service  as 
a  third  assistant  engineer  in  1863.  He 
became  a  chief  engineer  in  1892,  and 
in  1899,  when  the  engineer  corps  was 
abolished,  he  was  transferred  to  the 
line  with  the  rank  of  commander.  He 
was  promoted  to  be  captiiin  June  8,  1902, 
and  until  1908,  when  he  retired  as  a 
rear  admiral,  he  was  president  of  the 
board  o-"  changes  in  machinery  of 
vessels  building  on  the  Atlantic  coast, 
and  had  full  charge  of  reconstructing 
and  building  the  machinery  of  the  de- 
partment. He  built  the  machinery  for 
the  battleship  Connecticut.  Rear  Ad- 
miral Smith  was  a  member  of  the 
Society  of  Naval  Architects  and  Marine 
Engineers  and  the  American  Society 
of  Naval  Engineers. 

Nelson  J.  Roscoe,  probaMy 
the  oldest  surveyor  and  civil  engin»:-er 
in  the  United  Stiites,  died  in  New  York 
Mar.  18  in  his  ninety-ninth  year.  He 
was  a  surveyor  on  the  Union  Pacific 
Railroad  during  its  oonstruction  and 
later  for  the  Missouri,  Kansas  &  Texas 
Railway. 

Jose  Lombillo  Clark  died 
recently  in  Cuba.  He  was  a  well- 
known  civil  engineer  of  the  island  and 
held  the  office  of  director  of  public 
works  in  the  administration  of  Presi- 
dent Palma  and  during  the  second 
American  intervention.  Recently  he 
was  associated  with  Jose  M.  Tarafa, 
being  technical  adviser  to  the  latter 
in  several  of  his  enterprises,  chief 
among  which  was  the  Northern  Rail- 
way. 
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Coal  Will  Be  Conserved  for 
the  War  Industries 

100,000   More  Tons  a   Day   Needed — 

Representative  of  War  Industries 

Board  States  Plans 

In  reply  to  numei'ous  letters  from 
manufacturers  regarding  the  Govern- 
ment's definition  of  essential  and  non- 
essential industries  and  the  possible 
curtailment  of  production  this  year, 
Waddell  Catchings,  industrial  repre- 
sentative of  the  War  Industries  Board, 
says  in  an  open  letter  to  the  industrial 
field: 

"Certainly  no  industry  is  'non- 
essential' to  the  workmen  and  capital 
employed  therein,  and  when  one  con- 
siders that  over  ten  million  people  and 
thirty  billion  dollars  of  capital  are 
employed  by  'non-war'  industries,  the 
need  of  caution  in  dealing  with  this 
problem  is  manifest. 

"On  the  other  hand,  our  industrial 
equipment  is  limited.  We  do  not  have 
materials,  machinery,  transportation, 
labor  or  capital  sufficient  for  fighting 
the  great  war  and  for  normal  business 
at  the  same  time.  The  war  must  be 
prosecuted  to  the  utmost  and  business 
must  shrink  to  provide  the  necessary 
equipment  with  the  least  possible  injury 
to  the  business  of  the  country. 

Meeting  Wartime  Needs 
"Th-!  first  consideration  of  the  nation 
and  all  of  its  industries  must  be  to 
contribute  the  utmost  toward  winning 
the  war,  and  to  that  end  business  must, 
where  necessary,  be  diverted  from  its 
established  channels  into  new  chan- 
nels; or  if  absolutely  necessary,  the 
flow  must,  during  the  war,  be  entirely 
stopped  in  order  to  provide  adequate 
labor  and  material  for  war  needs.  It 
does  not,  however,  follow  that  there  will 
be  less  business  than  usual,  but  rather 
more  unusual  business. 

"If  the  so-called  'non-essential'  in- 
dustries are  'cut  off'  many  of  them 
would  be  ruined  and  others  perma- 
nently crippled. 

Conservation  in  Many  Lines 

"The  Commercial  Economy  Board  of 
the  Council  of  National  Defense  has 
undertaken  to  cooperate  with  business 
men  in  eliminating,  as  the  Govern- 
ment's requirements  demand,  needless 
uses  of  men,  materials,  equipment,  and 
capital  in  all  lines  of  commercial  busi- 
ness; in  other  words,  to  conserve  com- 
mercial resources  as  necessary  to  meet 
the  Government's  need. 

"On  account  of  transportation  con- 
ditions, the  United  States  according  to 
the  Fuel  Administration,  will  probably 
mine  little  if  any  more  coal  in  1918 
than  in  1917. 
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"1916    coal    production    approximately 

575,000,000  tons. 
"1917    coal    production    approximately 

630,000,000  tons. 
"1918    coal    production    approximately 
630,000,000  tons. 

"War  industries  and  railroads  must 
have  at  least  100.000  tons  per  day  more 
than  they  had  in  1917,  or  the  flow  of 
war  necessities  will  be  dangerously  in- 
terrupted. This  increase  must  be  met 
by  curtailment  of  the  so-called  'non- 
essential' production  and  by  economy  at 
every  furnace  door,  both  household  and 
industrial. 

"The  demands  for  1918  to  carry  out 
the  program  for  the  production  of 
necessities  for  the  war,  in  addition  to 
the  normal  business,  would  greatly  ex- 
ceed any  possible  production  and  distri- 
bution of  fuel,  so  there  is  but  one 
remedy — to  limit  the  production  of 
non-war  industries  sufficiently  to  pro- 
vide for  war  needs,  direct  and  indirect, 
and  necessities  for  the  public  welfare 
and  domestic  consumption. 

"In  accomplishing  the  desired  end,  it 
should  be  our  effort  to  divert  the  ener- 
gies of  non-war  industries  as  far  as 
possible  to  the  production  of  the  essen- 
tials for  war,  that  each  industrial  cen- 
ter may  use  existing  facilities,  with  its 
labor  living  at  home, -happy  and  con- 
tented."   

Licenses   Needed   for   Explosives 

In  order  to  prevent  explosives  fall- 
ing into  the  hands  of  disloyal  persons 
stringent  regulations  have  been  put  in 
force  by  the  Government,  under  the 
explosives  act.  The  Bureau  of  Mines 
has  received  jurisdiction  over  the  sale 
and  use  of  explosives. 

A  purchaser's  license  must  be  ob- 
tained by  every  person  receiving  or 
purchasing  explosives,  but  does  not 
authorize  the  holder  to  sell  or  issue 
to  others  except  to  a  licensed  foreman. 
Special  licenses  must  be  obtained  by 
every  foreman  having  charge  of  blast- 
ing operations.  The  foreman  or  pur- 
chaser must  be  known  to  the  local 
licensing  agent  or  be  properly  identi- 
fied to  him. 


Big  Guns  Handled  by  Truck  with 
Short  Wheelbase 

"Somewhere  on  the  Pacific  Coast," 
the  Government  faced  the  problem  of 
moving  four  28-ft.  guns,  weighing  10 
tons  each,  a  distance  of  seven  miles 
over  roads  so  winding  that  it  consti- 
tuted a  very  difficult  job.  The  sharp 
turns  practically  prohibited  the  use  of 
a  reach  truck.  Several  hauling  con- 
tractors gave  it  up  but  the  King  Dray- 
age  Co.  agreed  to  tackle  the  job  with 
a  standard  Garford  5-ton  truck. 

The  haul  was  from  a  beach  in  sand 
varying  from  3  to  9  in.  in  depth,  over 
a  very  winding  road  to  the  highway. 
This  could  only  be  negotiated  by  a  short 
wheelbase  truck  on  account  of  the 
turns,  and  even  so  at  times  the  front 
of  the  truck  and  the  end  of  the  gun 
were  rubbing  the  bank. 

The  haul  took  five  hours  to  a  gun. 
The  removal  of  the  four  guns  occupied 
only  two  days. 


Recommends  Stopping  Rail- 
road Valuation  Work 

Philadelphia  Bourse  Urges  Passage  of 

Bill  Checking  Government  Inventory 

Still  Far  from  Completion 

Declaring  that  continuance  of  the 
work  of  making  a  physical  valuation 
of  the  country's  railroad  systems,  au- 
thorized by  Congress  several  years  ago, 
would  involve  an  expenditure  of  up- 
ward of  $50,000,000  at  a  time  when 
this  money  could  be  used  for  more  im- 
portant purposes,  directors  of  the 
Philadelphia  Bourse  have  adopted  and 
forwarded  to  Washington  vigorous 
resolutions  urging  that  Congress  repeal 
the  law  providing  for  the  valuation. 

A  bill  providing  for  the  repeal  of  the 
physical  valuation  act  has  been  intro- 
duced, and  the  Bourse  makes  an  earnest 
plea  that  it  be  favorably  acted  on. 

Physical  valuation  of  all  the  rail- 
roads was  authoi'ized  by  Congress  on 
Mar.  1,  1913.  The  work  has  been  in 
progress  since  shortly  after  the  enact- 
ment of  this  legislation  and  is  still  far 
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from  completion.  The  resolutions 
adopted  by  the  Bourse  were  forwarded 
to  Director  General  McAdoo  and  also 
to  members  of  the  Pennsylvania  dele- 
gation in  Congress. 

Shorter  Timbers  Allowed 
in  Wooden  Ships 

Shipping     Board     Hastens     Work     by 

Changing  Specifications — Permits 

Laminated  Construction 

As  a  result  of  a  conference  between 
the  Shipping  Board  and  members  of 
the  Southern  Pine  Assn.,  modifications 
were  made  in  the  ship  timber  require- 
ments in  order  to  speed  up  wooden  ship 
construction  on  the  Atlantic  and  Gulf 
coasts.  The  new  ruling  by  the  Ship- 
ping Board  permits  the  use  of  lami- 
nated or  "  built-up  "  construction  in 
ship  framing,  doing  away  with  the  ne- 
essity  for  extremely  large  sizes  in  tim- 
bers originally  specified  for  the  Ferris- 
t3rpe  ship,  which  were  only  procurable 
in  the  far  West.  The  changes  in  struc- 
tural methods  were  granted  after  a 
conference  in  Washington  between  offi- 
cials of  the  Shipping  Board  and  rep- 
resentatives of  the  association. 

Under  the  new  rules  the  Southern 
Pine  manufacturers  have  pledged  them- 
selves to  produce  material  sufficient  to 
build  at  least  300  modified  Ferris-type 
ships  a  year.  Eliminating  the  extreme 
sizes  of  timbers  from  the  wooden  ship 
specifications  not  only  facilitates  greater 
production  and  more  rapid  work  in 
southern  shipyards  already  in  oper- 
ation, but  is  expected  to  result  in  the 
establishment  of  numerous  additional 
yards. 


127c    Dividend   for  Troy   Wagon 
Workers 

A  dividend  to  employees,  based  on 
1917  wages  paid,  was  declared  Mar.  15 
by  the  Troy  Wagon  Works,  of  Troy, 
Ohio.  The  di\'idend  was  based  upon 
length  of  service,  employees  who 
worked  the  entire  year  receiving  129o 
of  their  wages,  those  working  6 
months  getting  69c,  and  those  employed 
one  month,  l^c. 


Monorail  Electric  Hoist  Manufac- 
turers Organize 

To  coordinate  in  war  work  and  to 
standardize  their  equipment  in  order 
to  expedite  production,  an  association 
of  manufacturers  of  monorail  electric 
hoists,  known  as  the  Electric  Hoist 
Manufacturers'  Assn.,  was  organized 
recently.  At  the  request  of  the  War 
Industries  Board  the  association  is 
compiling  data  concerning  the  produc- 
tive capacity  of  the  various  plants  as 
well  as  the  effect  which  priority  orders 
and  embargoes  on  shipments  have  had 
upon  the  trade. 

The  members  are:  the  Bro\\Ti  Hoist- 
ing Machinery  Co.,  Detroit  Hoist  &  Ma- 
chine Co.,  Euclid  Crane  &  Hoist  Co., 
The  Franklin-Moore  Co.,  Link  Belt  Co., 
Roeper  Crane  &  Hoist  Works,  Shepard 


Electric  Crane  &  Hoist  Co..  Sprague 
Electric  Works,  and  the  Yale  &  Tovme 
Mfg.  Co.  The  following  officers  were 
elected:  F.  A.  Hatch,  Shepard  Electric 
Crane  &  Hoist  Co.,  chairman;  F.  W. 
Hall.  Sprague  Electric  Works,  vice- 
chairman:  C.  W.  Beaver,  the  Yale  & 
Towne  Mfg.  Co.,  secretary-treasurer. 
Meetings  will  be  held  monthly. 


Bulky    Exhibits    Are    Barred    at 
Water-Works  Conventions 

Xo  hea%-y  or  bulky  exhibits  will  be 
permitted  at  the  annual  convention  of 
the  American  Water-Works  Association 
to  be  held  at  St.  Louis,  May  13-18,  or 
at  the  Southwestern  Water- Works  As- 
sociation convention  at  Tulsa,  Okla, 
Apr.  23-26.  The  limitation  of  exhibits 
to  pictures  and  small  samples,  such  as 
a  salesman  may  carry,  was  decided 
upon  by  the  exhibit  committee  of  the 
Water-Works  Manufacturers'  Associa- 
tion at  a  recent  session  in  Xew  York. 
The  step  was  taken  in  order  to  aid  the 
government  in  relie^'ing  freight  con- 
gestion. 


Limestone  Men  Present  Case 
of  the  Building  Industries 

Secretary    McAdoo    and    Members    of 

Congress  Hear  Indiana  Committee 

on  State  of  Business 

A  committee  representing  the  build- 
ing and  business  interests  of  Bedford, 
Ind.,  the  Indiana  limestone  center,  re- 
cently discussed  with  members  of  Con- 
gress and  Secretary  McAdoo  the  state 
of  the  general  building  industry  and  the 
Indiana  limestone  situation. 

It  was  stated  that  4000  men  were  idle 
in  Lawrence  and  Monroe  counties,  In- 
diana, whereas  5000  were  employed  on 
limestone  production  at  this  season  in 
ether  years. 

There  was  some  discussion  on  the 
present  general  policy  of  discouraging 
all  commercial  building  operations. 
The  committee  made  it  clear  that  it  did 
not  expect  normal  activity,  but  believe 
that  industry  should  be  permitted  to 
live  so  long  as  it  does  not  interfere 
with  war  work.  It  was  stated  that 
50,000  men  in  the  building  crafts  were 
cut  of  work  in  Chicago. 

It  was  pointed  out  to  Mr.  McAdoo 
that  the  building  industry  involves  an 
annual  wealth-producing  turnover  of 
§2,000,000,000.  en  ploying  d.rectly  an 
average  of  1,500.000  men,  earning 
probably  $6,000,000  daily,  and  that  no 
nation  can  weather  the  sudden,  almost 
total  extinction  of  such  a  vital  factor  of 
its  industrial  establishment. 

There  was  incidental  reference  to  the 
activities  of  the  capital  issues  commit- 
ter of  the  Federal  Reserve  Board.  Mr. 
McAdoo  asserted  that  the  duties  of  that 
committee  are  purely  of  an  advisory 
nature,  that  there  is  nothing  compul- 
sory in  its  pronouncements,  that  no 
v.ork  had  been  prohibited,  and  that  it 
is  his  desire  and  that  of  the  Government 
to  "maintain  the  poise  of  industry." 


Structural  Shops  55',2<;f   Full 

The  record  of  the  Bridge  Builders 
and  Structural  Society,  as  collected  by 
its  secretary,  shows  that  during  last 
month  55Vs'~f  of  the  entire  capacity  of 
the  bridge  and  structural  shops  of  the 
country  was  contracted  for. 


Business  Notes 


Harold  L.  Bond,  president  of  Har- 
old L.  Bond  Co.,  Boston,  has  been 
appointed  manager  for  the  Xew  Eng- 
land district  of  the  division  of  produc- 
tion, U.  S.  Shipping  Board,  Emergency 
Fleet  Corporation.  He  will  devote  all 
of  his  time  to  the  work.  All  contracts 
for  equipment  placed  with  Xew  Eng- 
land manufacturers,  whether  intended 
for  ships  being  built  in  Xew  England 
or  in  other  partes  of  the  country,  will 
come  under  its  jurisdiction. 

The  Dingle-Clark  Co.  has  been  or- 
ganized with  offices  at  536  Engineers' 
Building,  Cleveland,  Ohio,  and  will 
handle  a  complete  line  of  motors, 
transformers,  controllers  and  turbo- 
gears.  The  organizers,  Howard  Din- 
gle and  W.  W.  Clark,  were  until  Feb. 
1  respectively  district  manager  and 
assistant  manager  of  the  Crocker- 
Wheeler  Co.  in  Cleveland.  Both  are 
well  known  in  Ohio  electrical  circles 
by  reason  of  their  ten  years'  activity  in 
this  territory. 

The  Xew  York  office  of  the  Fort  Pitt 
Bridge  Works  has  been  removed  to  29 
Broadway.  Schuyler  B.  Knox,  con- 
tracting engineer,  is  in  charge. 

Kern-Hunter  Co..  distributor  of  con- 
tractors' equipment.  Milwaukee.  Wis., 
announces  that  it  has  taken  on  the  com- 
plete line  of  contractors'  and  industrial 
plant  equipment  made  by  the  Chain  Belt 
Co.  The  company  will  represent  the 
Chain  Belt  Co.  in  Wisconsin  and  north- 
ern Michigan.  Mr.  Hunter  recently  ac- 
quired for  his  company  a  complete 
fabricating  plant  foi  the  manufacture 
of  steel  derricks. 


S.  J.  Cogan,  one  of  the  best-known 
contractors'  equipment  salesmen  in 
Chicago,  has  joined  the  sales  organiza- 
tion of  the  Ransome-Leach  Company. 

Xew  equipment  needed  by  the  Bu- 
reau of  Yards  and  Docks,  Xaw  De- 
partment, has  just  been  announced. 
At  the  Philadelphia  Xavy  Yard  the 
bureau  plans  to  install  three  electric 
traveling  cranes  in  the  aircraft  fac- 
tory, at  a  cost  of  about  $36,000.  Two 
turbo-generators  are  also  needed  at 
this  yard,  to  cost  $36,000.  At  Puget 
Sound  (Bremerton)  two  turbo-gene- 
rators are  also  needed  at  about  the 
same  cost. 
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Proposals 


For  ProposaLs   Advertised   See   Pages 
43,   43a  and   b   and   44    Inclusive 


WATER-WORKS 

Bids  See  Eng. 

Close  News-Record 

Mar.  2  2  Harrisburg,    Pa Mar.  21 

Mar.  23.   Billings,    Mont Mar.     7 

Mar.  25   Oregon.    Ont Mar.  21 

Mar.  26   Norwood,    O.    (Cincinnati,    P. 

O.)     Mar.  21 

Mar.  26   Cincinnati,     O Mar.  21 

Mat.  26   Niagara.   Wis Mar.  21 

Mar.  28   Ontario.     Ore Mar.  21 

Mar   29   Fremont.     Neb Mar.  21 

Mar.  30   York    Twp.,    Ont Mar.  21 

Mar.  31  Pratt,    Kan Mar.  21 


SEWERS 


Long  Island   City,   N.  Y Mar.  21 

West    Allis,    Wis Mar.  21 

Stratford.     Conn ?>^-  ^? 

Cincinnati.     O Mar.  21 

Plainfield.    N.    J Mar.  21 

Long    Beach.    Calif Mar.  14 

Columbus.   O Mar.  14 

Columbus,     O Mar.  21 

Cincinnati.     O Mar.  21 

Kenosha.     Wis Mar.  21 

Cleveland.     O Mar.  21 

Salina.     Kan H^*"-  ?! 

Toledo.   O Mar.  14 


BRIDGES 


Lancaster.    O ^^J"-  „i 

AVheaton.     Ill Mar.  21 

Belleville,     111 Mar.  21 

Ft.   Wayne.   Ind Mar.  21 

Wampum.  Pa Mar.  28 

Caledonia.    Minn ^yl^*"-  „! 

Franklin.    W.    Va Mar.  21 

Salina.    Kan Mar.  21 

Connersville,     Ind Mar.  21 

Kansas    City,    Cal Mar.  21 

Watertown.    S.    D Mar.  21 

Greenfield,  Ind Mar.  21 

Brookings,  S.  D Mar.  21 

Gregory,   S.   D Feb.  21 

Williamson,  W.  Va Mar.  14 

Monroe,     La Mar.  21 

Ft.    Wavne,    Ind Mar.  21 

Shreveport,  La Mar.  14 

Columbus,    O Mar.  14 

Northbend,     Wash Mar.  21 

New  Martinsville,  W.  Va.  ..Mar.  21 

St.    Albans,    Wis Mar.  21 

Miffiintown.    Pa Mar.  21 

Sisseton,    S.    D Mar.  21 

Vallejo,   Cal Feb.     ( 


STREETS  AND  ROADS 


Mar.  23.  Hazard,    Ky E^3-  oi 

Mar.  2  3.   Atlanta.    Ga Feb.  28 

Mar.  25.  Tracy,    Minn Mar.     ( 

Mar.  25.   Lancaster,   O Mar.  14 

Mar.  25   Salem,    N.    J M^^-  „i 

Mar.  25   Cincinnati,    O Mar.  21 

Mar.  25   Austin,     Tex •  •  •  -Mar.  21 

Mar.  25   Ravenna,     O Mar.  ^l 

Mar.  26.   Pennsylvania     Mar.  14 

Mar.  26.   Belleville,   111 Mar.  14 

Mar.  26   New    York.    N.    Y Mar.  21 

Mar.  26  Gaffney,    Tex Mar,  21 
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Mar.  25 
IMar.  25 
Mar.  26 
Mar.  28 
Mar.  2  8 
Mar.  30 
Apr.  1 
Apr.  1 
Apr.  1 
Apr.  2 
Apr.  2 
Apr.  2 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr 
Apr.  10 
Apr.  13 
Apr  13 
Apr.  16 
May    1 


See  Eng. 
News-Record 

Trenton.    N.    J Mar.  21 

De.«    Moines,    la Mar.  21 

El    Segundo,    Cal Mar.  21 

Center    Citv,    Minn Mar.     7 

Janesville,   Wis Mar.  14 

Rhode     Island Mar.  21 

Ft.   Wayne,   Ind Mar.  21 

Michigan Mar.  21 

Tacoma,     Wash Mar.  2 1 

South     Boston.     Mass     (Bos- 
ton P.   O.) Mar.  21 

St.   Joseph.   Mich Mar.  21 

Ann    Arbor,    Mich Mar.  21 

Adv.  Mar.  21. 

Ohio     Mar.  14 

Tazewell,   Tenn Mar.  14 

Davenport,     la Mar.  21 

Morgantown,    W.    Va Mar.     7 

Indiana    Mar.  14 

Vermillion.  S.   D Mar.  14 

California   Mar.  21 

Drumright.     Okla Mar.  21 

Sonora,    Cal Mar.  21 

Franklin.  W,   Va Mar.  21 

Salinas,    Cal Mar.  21 

Eveleth,    Minn Mar.  21 

Elkins.   W.   Va Mar.  21 

East   San   Diego,   Cal Mar.  21 

Visalia,     Cal Mar.  21 

Shelton,   Wash Mar.  21 

Davenport,    la Mar.  21 

Indiana     Mar.  21 

Hickman,  Ky Mar.  14 

Indiana     Mar.  14 

Richmond,    Ky Mar.  14 

Weston,  W.  Va Mar.  14 

Concord,    N.    C Mar.  21 

Michigan    Mar.    14 

Defiance,   O Mar.  14 

Bradentown,     Fla Mar.  21 

Seattle,    Wash Mar.  21 

Seattle,    Wash Mar.  21 

Peru,    Ind Mar.  21 

Centerville,     Tenn Mar.  21 

St.    Albans,   W.   Va Mar.  21 

Delaware     Mar.  21 

Michigan    Mar.  21 

Adv.    Mar.    21. 
Santa    Domingo,    West    In- 
dies       Jan.    2  4 

.  Vancouver,     Wash Feb.  14 


EXCAVATION   AND  DREDGING 


Bids 

Close 

Mar. 

26 

Mar. 

27 

Mar. 

27 

Mar. 

27. 

Mar. 

27. 

Mar. 

27 

Mar. 

28 

Mar. 

28 

Mar. 

28 

Mar. 

28 

Mar. 

28 

Mar. 

29 

IMar. 

29. 

Mar. 

29. 

Mar. 

30 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

2 

Apr. 

2 

Apr. 

2 

Apr. 

2 

Apr. 

2 

Apr. 

2 

Apr. 

2 

Apr. 

2 

Apr. 

2. 

Apr. 

2. 

Apr. 

2. 

Apr. 

3. 

Apr. 

3 

Apr. 

4. 

Apr. 

4. 

Apr. 

8 

Apr. 

8 

Apr. 

9 

Apr. 

10 

Apr. 

12 

Apr. 

13 

Apr. 

15 

Apr. 

16 

Apr. 

23 

May 

1 

25   Clarion,    la Mar.  21 

25  Jefferson,    la Mar.  21 

25   Northwood,     la Mar.  21 

2  5   St.    John,    Minn Mar.  21 

20.   Winamac,    Ind Mar.     7 

1  Maringo.    la Mar.  21 

5.   Ft.    Dodge,    la Mar.     7 

9.   Oswego,    N.    Y Mar.  14 

Adv.    Mar.    14. 

9.   Fulton.   N.   Y Mar.  14 

Adv.    Mar.    14. 

9.   Herkimer.    N.    Y Mar.  14 

Adv.    Mar.    14. 

10.   Huntington.    Ind Mar.     7 

15  Madison.    Wis Mar.  21 

Adv.  Mar.  21. 


INDUSTRIAL  WORKS 


Mar.  25  Yonkers.   N.   Y 

Mar.  2  7  Long   Island   City,   N.   Y. 
Apr.     1.   Jersey    City,    N.    J.     ... 

Apr.     1.   Cleveland,    O 

Apr.     2   Portland,     Ore 


Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Apr. 
Apr. 
Apr. 

Apr. 

Apr. 

Apr. 
Apr. 


Bids  See  Eng. 

Close  News-Record 

Mar.  26   Hartford.    Conn Mar.  21 

Mar.  27   Pittsburg,    Kan Mar.  21 

Mar.  27   Erie,    Pa Mar.  21 

Apr.     1  Massapequa,  N.  Y Mar.  21 

Apr.     1.   Albany,    N.    Y Feb.  28 

Avir.     1.   Cleveland,   O Mar.  14 

Apr      8   Cincinnati,    O Mar.  21 

Apr.  10   Keyser,  W.  Va Mar.  21 

Apr.  10  Marietta,    O Mar.  21 

Apr.  15   Albany,   N.   Y Mar.  21 

Apr,  17.  Jersey  City,  N.  J Mar.  14 


FEDERAL   GOVERNMENT   WORK 


Mar.  23.  Generator       Sets,       Copper 
Cable,    etc. — Washington, 

D.    C Mar.    7 

Distilling    Plant  —  Port    Isa- 

bell,   Tex Mar.  21 

Water  Supply  Connection — 
Puget  Sound,  Wash. 
(Bremerton   P.    O.) Mar.  21 

Marine    Railway    Depots — 

San   Diego,   Cal Feb.  28 

Centrifugal    Pumps — Ports- 
mouth, N.  H Mar.  14 

Electric  Traveling  Crane — 

New  Orleans,  La Mar.  14 

Beartrap     Leaves  —  Louis- 
ville,   Ky Feb.  28 

Adv.   Feb.    28   to  Mar.    21. 

Bridges — Leupp,    Ariz Mar.  21 

.     Steel,   Dipper   Lips,   etc. — 

— Washington,  D.  C .Mar.  14 

Dredging    —    Philadelphia, 

Pa Mar.    7 

Repairs    to    Asphalt    Pave- 
ment, Washington,  D.  C.  .Mar.  14 

Dredging — Baltimore,    Md.  .Mar.    7 
Adv.   Mar.   7   to   21. 

Steel    Tank — Norfolk,    Va.  ..Mar.  21 

Fire      Protection      System  — 

Hingham.    Mass Mar.  21 

Mechanical     Stokers — Phila., 

Penn Mar.  21 

Levee    Works — St.    Louis, 

Mo Mar.  14 

Adv.    Mar.    14   and   21. 

Pipe  and  Fittings — Ft.  Sill, 

Okla Mar.    7 

Heating      Plant  —  Phoenix, 

Ariz Mar.  14 

Machinery — Pittsburgh,  Pa.Mar.  14 
Adv.   Mar,    14   and  21. 

Ditch — El   Paso,   Tex Mar.  14 

Drainage — Las    Cruces,    N. 

M Mar.    7 

Adv.    Mar.    7. 

Revetment,    etc.    —    Nome, 

Alaska    Feb.     7 

Excavation — Boston,    Mass..Mar.  21 
Adv.    Mar.    21. 

Dredging  —  New        London, 

Conn Mar.  21 

Adv.   Mar.   21. 


Mar. 

25 

Mar. 

25 

Mar. 

25. 

Mar. 

25. 

Mar. 

25. 

Mar. 

25. 

Mar. 
Mar. 

26 

27 

Mar. 

28. 

Mar. 

28. 

Apr. 

1. 

Apr. 
Apr. 

1 

1 

Apr. 

1 

Apr. 

3. 

Apr. 

5. 

Apr. 

5. 

Apr. 

6. 

Apr. 
Apr. 

8. 
8. 

Apr. 

10. 

Apr. 

10 

Apr. 

11 

BUILDINGS 


Mar.  25.   Rockport,    Ind 

Mar.  25.   Fargo,    N.    D 

Mar.  25   Missoula.    Mont 

Mar.  25   Rochester,    N.    Y Mar.  21 

Mar.  25  New   Haven,   Conn Mar.  21 


Mar. 

21 

Mar. 

Mar. 

21 
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MISCELLANEOUS 


23.  Bulkhead — Baltimore,    Md.    Mar.   7 

Adv.    Mar.    7. 
26  Transformers    and    Regula- 
tors— Los  Angeles.  Cal..  .Mar.  21 
29   Incinerator — Paducah.     Ky.Mar.  21 
2  Levee  Work— Pittsfield,   111. Mar.  21 
2   Steel        Reinforcement  —  Co- 
shocton,   O Mar.  21 

Adv.    Mar.    21. 
2  Quay — Beaumont,    Tex.     .  .  .Mar.  21 

Adv.    Mar.    21. 
6  Civic      Center  —  Baltimore. 

Md Mar.  21 

15  Levee       Work  —  Muscatine. 

la      Mar.  21 

Adv.   Mar.    21. 
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To  the  Finish! 

WE  ARE  in  this  war  to  the  finish.  Unless  we  are  to  lose  what 
has  already  been  spent  to  insure  liberty  for  future  develop- 
ment, we  dare  do  no  less  than  throw  into  the  conflict  all  the 
energy  and  resource  we  possess.  The  third  call  for  capital  is 
sounded.  The  country  is  faced  with  the  task  of  raising  further 
huge  sums  of  money  to  carry  on  the  war.  To  the  question.  Can 
it  be  done?  the  people  of  the  United  States  have  but  one  answer: 
It  must  be  done! 

Do  the  readers  of  this  journal  appreciate  what  that  means  to 
them?  Material  supply  men,  whose  profits  have  vanished  with 
the  suspension  of  work  and  the  enforcement  of  priority  orders; 
manufacturers  whose  business  has  been  crippled  by  the  railroad 
tie-up;  consulting  engineers  and  contractors  whose  clients  find  it 
difficult  to  obtain  funds  to  keep  them  busy;  shipyard  and  indus- 
trial workers  whose  wages  have  suffered  from  part-time  schedules 
forced  by  lack  of  coal  and  steel — do  all  these  realize  that  no 
matter  what  difficulties  they  have  been  through,  every  one  of 
them  must  get  on  his  feet  and  suppxjrt  this  loan  to  the  limit,  not 
only  of  his  present,  but  of  his  possible  earnings?  The  hardships  of 
readjustment  from  a  peace  to  a  war  footing  are  trifles  beside  the 
outcome  of  the  grim  game  in  which  destiny  has  forced  us  to  take 
a  hand.  And  if  any  one  has  suffered  needlessly  from  the  blunders 
of  others,  let  him  remember  that  the  Government  of  this  country 
is  what  the  people  have  made  it;  that  its  efficiency  measures  what 
the  people  put  into  it;  and  that  it  will  take*  our  best  to  win. 
There  is  only  one  course  for  us — to  put  every  ounce  of  strength 
behind  the  efforts  of  those  (among  whom  engineers  are  con- 
spicuous) who  are  striving  to  obliterate  our  errors  and  sweep 
our  cause  on  to  triumph.  Right  now  their  need  is  money — money 
in  unmeasured  sums.  Let  none  of  us  dare  lo  withhold  one  dollar. 
We  are  in  this  fight  to  a  finish  —we  must  back  our  cause  to  the 
last  resource! 


m^^       -«. 
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To  keep  up  a  ceaseless  flow  of  materials, 
such  as  these  locomotives  being  unloaded  at  a  French  port,  we  must  nave  money 
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Production  and  Victory 


THIS  is  a  war  of  industries  —  Germany's  against 
those  of  the  AUies.  To  whip  Germany  in  arms, 
we  must  whip  her  first  in  production — produc- 
tion on  the  farms,  in  the  factories  and  in  our  trans- 
portation system.  Maximum  production  cannot  be 
secured  unless  the  workers  put  forth  their  best  efforts. 
They  will  not  do  that  until  they  are  assured  that  no 
one  will  profit  unduly  by  their  efforts,  and  until  in 
their  hearts  they  believe  that  they  can  win  the  war. 
That  is  why  the  labor  problem  is  vital  today,  why  the 
Engineering  News-Record  and  the  other  McGraw- 
Hill  papers  are  giving  it  so  much  attention.  Without 
the  full  effort  of  the  worker  we  cannot  get  tremendous 
production;  without  tremendous  production  we  can- 
not win  the  war. 

First,  we  need  a  greater  production  of  transporta- 
tion. That  is  to  be  secured  not  alone  from  new  ships, 
new  trackage,  new  terminals,  but  by  using  existing 
facilities  to  the  utmost.  We  need  better  highways, 
and  greater  use  of  those  we  have.  We  need  more  fuel 
(more  developed  water  power),  more  food,  more  of 
all  those  things  needed  for  sustaining  an  army. 

Greater  production  is  the  demand  all  along  the  line. 
When  we  have  more  of  these  things  than  Germany, 
more  food  for  fighter  and  civilian,  more  shells  to  shoot 
and  adequate  carriage  facilities  for  bringing  the  food 
and  munitions  and  fighters  into  effective  action,  the 
fall  of  Prussianism  will  not  be  long  delayed. 

The  supreme  problem,  then,  is  to  secure  tremend- 
ously increased  production.  We  are  not  now  getting 
it.    Various  difficulties  have  stood  in  the  way.    There 


has  been  government  inefficiency,  like  the  Shipping 
Board's  fight  of  last  spring.  But  the  greatest  deter 
rent  is  profiteering  by  the  worker  through  restriction 
of  output.  This  will  continue  as  long  as  he  thinks 
his  employers  are  profiteering,  and  until  he  is  edu- 
cated to  the  life  and  death  character  of  this  struggle 
and  the  part  which  he  can  play  therein. 

In  England,  apparently,  they  have  suceeded  fairly 
well.  We  know  that  there  are  still  differences  be- 
tween capital  and  labor,  but  labor  has  taken  off  its 
coat,  thrown  down  its  restrictions  and  is  after  max- 
imum production.  First,  though,  the  Government 
assured  the  men  that,  except  for  a  relatively  small 
incentive  to  the  capitalist,  the  nation  alone  should 
profit  from  the  unrestrained  application  of  the  worker. 
Eighty  per  cent,  of  profits  above  the  pre-war  normal 
goes  to  the  public  treasury. 

We  must  come  to  some  similar  understanding  in 
this  country.  It  is  the  business  of  the  labor  policy 
board,  now  meeting  in  Washington,  to  find  the  way 
out.    That  is  why  their  findings  are  so  eagerly  awaited. 

Their  report  must  be  right.  It  must  give  the  worker 
assurance  that  his  maximum  efforts  will  not  result  in 
undue  private  gain.  That  assurance  being  given, 
he  needs  to  be  convinced  of  his  part  in  the  great 
struggle.  When  those  two  ideas  are  grasped  all  that 
remains  is  engineering  —  a  clear  comprehension  of 
the  end  in  view  and  a  scientific  analysis  of  all  the 
factors.  The  banker,  the  accountant,  become  the 
servant  of  the  engineer  —  for  the  engineer  is  the  master 
producer. 


Better  Superstructure 

Demands  Better  Foundation 

IMPROVEMENT  of  railway  track  is  shown  in  a  new 
aspect  by  the  experimental  track  studies  reported  in 
Engineering  News-Record  two  weeks   ago.     Efficiency 
and  economy,  it  appears  from  these  studies,  call  for  a 
certain  relation  between  substructure  and  superstruc- 
ture in  track  just  as  in  bridges.     In  an  indefinite  way 
this  truth  has  been  understood  by  track  men  for  a  long 
time.     But  those  who  believed  that  it  does  not  pay  to 
put  heavy  rail  on  light  roadbed  had  no  proof  to  back 
their  belief.    Now,  however,  the  measurements  of  bend- 
ing stresses  in  rails  furnish  the  proof.    When  light  rail 
is  replaced  by  heavy  rail  on  the  same  roadbed,  the  gain 
in  load-carrying  power  is  far  less  than  should  be  ob- 
tained through  the  increased  girder  strength  of  the  rail. 
The  heavy  rail,  by  distributing  each  wheel  load  over  a 
greater  length  of  track,  is  subjected  to  higher  bending 
moments,  or  in  other  words  is  more  severely  taxed  than 
the  lighter  rail.    It  is  true  that  the  stresses  in  the  heavy 
rail  are  lower  than  those  in  the  light  rail,  so  that  it 
makes  better  track  even  without  improvement  of  the 
roadbed;  but  the  full  advantage  of  the  added  metal  is 
not   secured.     Efiiciency   requires  that  the  track   sub- 
structure be  made  more  substantial  at  the  same  time 
that  heavier  rail  is  put  down.     Study  of  the  test  data 
in  connection  with  track  costs  should  enable  the  best 
relation  of  the  two  parts  to  be  expressed  in  specific  fig- 
ures.    This  knowledge  will  be  important  in  the  cam>- 
paign  of  railway  improvement  that  lies  ahead. 


Civilians  Do  Not  Head 
Cantonment   Division 

THROUGH  some  misinterpretation  of  a  dispatch 
sent  out  from  Washington  a  number  of  daily 
papers  and  at  least  one  technical  journal  have  as- 
sumed that  the  Construction  Division  of  the  Army, 
formerly  the  Cantonment  Division  of  the  Quartermas- 
ter Corps,  is  now  under  the  direction  of  a  committee 
of  civilians,  made  up  mainly  of  representatives  of  tech- 
nical societies.  Such  is  not  the  case.  As  noted  in 
Engineering  News-Record  of  last  week,  p.  550,  such  a 
committee  passed  on  the  form  of  contract  in  use  in  the  M 
Cantonment  Division,  but  that  ended  its  functions.  The  ■ 
division  is  a  branch  of  the  War  Department,  reporting 
direct  to  the  Chief  of  Staff,  and  is  headed  by  Col.  R. 
C.  Marshall,  Jr.,  U.  S.  A.  Its  directing  officers  are  all 
commissioned  in  the  army. 

General  Wood 
Urges  Haste 

SPEAKING  before  the  Senate  Committee  on  Mili- 
tary Affairs  on  Tuesday  last,  General  Leonard  Wood 
intimated  that  the  Allies  are  disappointed  with  our 
war  performance.  Fewer  men  have  been  sent  than 
were  expected.  We  have  failed  to  equip  them  with 
artillery  or  aircraft.  Eminent  military  authority  that 
the  General  is,  he  naturally  looks  at  the  military  side 
of  the  matter — a  great  army  of  five  millions  with  ample 
equipment  and  supplies — and  places  bhips  second  in 
importance    in    our    offensive    scheme.      The    soldier 
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thinks  only  of  charges  and  battles — the  "business"  man 
who  has  made  his  fortune  in  speculation  only  of  trad- 
ing and  raising  loans — and  the  country  waits  for  the 
engineer  to  solve  the  riddle  of  how  those  soldiers  will 
be  withdrawn  without  stifling  production,  of  how  they 
will  be  carried  across  the  water  and  maintained  on  the 
front  without  stinting  our  Allies  of  the  supplies  we 
must  give  them.  How  much  longer  must  we  wait 
until  the  great  problem  is  analyzed,  not  from  the  mili- 
tary, not  from  the  "business,"  but  from  the  engineer- 
ing standpoint?  It  is  well  that  General  Wood  should 
bear  in  on  us  our  shortcomings — onesided  as  the  remedy 
he  proposes  may  appear.  The  desperate  need  evi- 
denced by  the  death-grapple  being  staged  in  the  valley 
of  the  Somme  may  well  shake  our  hearts  with  a  fear  of 
the  consequences  should  our  help  come  too  late.  Each  of 
these  shocks  emphasizes  the  truth  that  we  shall  get 
nowhere  until  we  have  an  engineering  conception  of 
our  whole  problem — and  based  on  that  a  dynamic,  con- 
structive engineering  plan  for  meeting  that  problem. 


The  Subway  Contract  Tangle 
and  the  Gold  Dollar 

A  GREAT  many  contractors,  caught  by  rising 
prices  on  long-term  construction  contracts,  have 
suffered  severe  losses.  In  a  large  number  of  cases 
owners  for  whom  these  contractors  were  executing  work 
have  felt  the  loss,  and  disorganization  resulting  in 
every  such  case  has  affected  by  just  so  much  the  eco- 
nomic strength  of  the  country.  The  seriousness  of  the 
difficulty  is  emphasized  by  the  fact,  noted  last  week, 
that  one  state  is  considering  legislation  to  relieve  con- 
tractors sufficiently  to  permit  the  completion  of  large 
public  works,  among  them  the  New  York  subway  sys- 
tem, suspension  of  which  is  threatened  for  an  indefinite 
period. 

This  situation  should  set  contractors  and  engineers 
thinking  along  the  lines  laid  down  by  Prof.  Irving 
Fisher  in  a  talk  recently  delivered  before  the  Cosmos 
Club  in  Washington.  Professor  Fisher  made  the  point 
that  the  wide  price  fluctuations  we  have  experienced 
are  due  to  gold  inflation.  All  the  diflficulty,  therefore, 
which  can  be  traced  to  price  variations  might  be  avoided 
if  some  way  were  found  to  stabilize  the  price — in  terms 
of  other  commodities  rather  than  in  terms  of  cur- 
rency— of  gold.  At  present  the  United  States  is 
obliged  to  pay  one  dollar  for  every  18.6  ounces  of  gold 
that  is  offered  on  the  market.  This,  while  it  makes 
the  value  of  18.6  ounces  of  gold  stable  at  one  dollar 
in  United  States  currency,  does  not  prevent  fluctuations 
in  the  real  value  of  gold.  On  the  contrary,  it  makes 
the  United  States  dollar  vary  in  value  with  the  fluctu- 
ations in  the  real  value  of  gold.  This  is  expressed  in 
popular  parlance  by  saying  that  prices  have  gone  up 
or  down.  Of  course,  values  in  general  fluctuate  irre- 
spective of  prices  in  terms  of  money.  These  fluctua- 
tions, however,  are  in  proportion  to  the  ratio  of  pro- 
duction to  population,  and  cannot  under  any  circum- 
stances result  in  such  wide  price  ranges  as  have  been 
witnessed  of  late. 

With  the  great  oversupply  of  gold  which  has  poured 
into  the  country  since  the  outbreak  of  the  European 


war,  our  currency,  based  on  gold,  has  depreciated  as 
gold  became  more  common  and  a.«  its  real  relative  value 
went  down.  The  effect  wa.s  just  as  though  a  similar 
quantity  cf  fiat  currency  had  been  is.sued,  as  occurred 
during  the  Civil  War.  Since  gold  had  become  twice  as 
common,  and  consequently  twice  as  cheap,  in  compari- 
son with  ordinary  commodities,  the  supply  of  which 
remained  normal,  prices  in  terms  of  United  States  cur- 
rency, based  on  gold,  doubled.  Men  with  a  fixed  amount 
of  United  States  currency  promised  them,  for  which 
they  had  to  deliver  certain  things  that  they  must  pur- 
chase with  that  money,  were  heavy  losers;  while  men 
who  were  in  the  position  of  having  to  pay  out  money 
and  receive  goods  in  the  future  became  better  off  the 
higher  prices  rose.  Contractors  were  caught  in  the  first 
situation.  They  had  agreed  to  perform  work  for  money, 
and  the  cost  to  them  of  the  work  they  were  delivering 
continued  to  rise,  while  the  value  of  the  money  they 
were  receiving  for  it  continued  to  decrease. 

All  this,  said  Professor  Fisher,  is  unnecessary-.  The 
commodity  index,  which  measures  the  price  changes  of 
other  things  in  terms  of  gold  currency,  and  with  which 
engineers  are  familiar,  can  be  used  as  a  thermometer 
of  the  fluctuations  that  take  place  in  the  real  price  of 
gold,  and  the  weight  of  gold  in  a  dollar  can  be  varied 
inversely  according  to  the  reading  of  the  index  so  that 
the  value  of  the  United  States  dollar  in  terms  of  a  long 
list  of  commodities  represented  in  the  index  will  re- 
main stationary.  Whether  this  concrete  proposal  for 
rnaking  the  dollar  stable  in  terms  of  a  wide  range  of 
commodities  may  be  questioned  on  grounds  of  practi- 
cality, it  should  start  those  who  have  suffered  from  the 
present  gold  inflation  to  thinking  whether  there  may 
be  found  some  better  basis  of  measuring  the  standard 
value  of  a  dollar  than  merely  making  it  equivalent  to 
an  arbitrary  weight  of  a  precious  metal  which  it  has 
been  proved  may  fluctuate  widely  in  value,  with  dis- 
astrous effect  on  industry-. 


Essentials  to  Beginning  a  City  Plan 

TTTHAT  ARE  the  essentials  to  the  beginning  of  a 
▼  T  city  plan?  The  question  assumes  a  city  which, 
like  Topsy,  has  "just  growed,"  but  which  in  "ts  future 
growth  is  to  be  shaped  to  a  well-considered  plan. 

The  first  essential  to  beginning  a  city  plan  is  some 
branch  of  the  Government  vested  with  city  planning 
powers.  A  hundred  or  more  American  cities  have  estab- 
lished city-planning  commissions.  It  is  trie  that  but 
few  cf  these  commissions  have  adequate  powers,  but 
the  mere  appointment  of  a  permanent  city-planning 
commission,  even  if  it  is  to  have  only  advisory  powers, 
is  a  great  gain.  The  good  that  may  come  fron;i  merely 
advisory  commissions  is  shown  by  experience  in  Massa- 
chusetts. A  few  years  ago,  the  legislature  passed  an 
act  providing  for  city-planning  commissions  in  all 
cities  of  the  state  and  also  in  all  towns  of  more  than 
10,000  inhabitants.  A  few  lines  from  the  third  annual 
report  of  the  Springfield  commission  indicate  clearly 
the  second  step  in  preparing  for  a  city  plan: 

"During  the  past  year  the  preparatory  work  essential 
to  the  actual  beginning  of  a  city  plan  has  been  prac- 
tically   completed,    with    the    exception    of    the    city's 
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topographical  map.  In  other  words,  the  commission, 
since  beginning  its  work,  has  completed  the  compilation 
of  all  statistics  which  may  be  of  assistance  in  deter- 
mining questions  which  will  arise  and  has  completed  a 
comprehensive  set  of  diagrams,  maps,  charts,  and  draw- 
ings designed  to  assist  the  work  through  graphic 
presentation  of  useful  and  necessary  information. 
Little  is  now  needed,  in  fact,  aside  from  the  topo- 
graphical map,  to  furnish  skilled  advisers  with  all  the 
material  which  they  will  need  in  the  actual  preparation 
of  a  comprehensive  city  plan." 

Charts  and  maps  mentioned  in  the  report  which  may 
be  considered  as  suggestive,  rather  than  a  complete 
list  for  any  other  city,  are:  (1  Radial,  (2)  main 
and  (3)  circumferential  thoroughfares;  (4)  sewerage, 
(5)  trolley  and  (6)  water  systems;  (7)  areas  served 
by  trolley;  (8)  parks  and  playgrounds;  (9)  school- 
houses;  (10)  developed  and  undeveloped  sections;  (11) 
assessed  valuations;    (12)    Springfield  streets. 

In  Springfield  the  topographical  map  and  the  other 
maps  and  charts  are  being  provided  by  the  Department 
of  Streets  and  Engineering.  This  commendable  ex- 
ample of  cooperation  shows  how  a  city  planning  com- 
mission can  sometimes  accomplish  its  ends  at  small 
outlay  and  without  duplicating  work  belonging  to  an- 
other city  department. 

The  ideal  city  planning  commission  would  have  larger 
powers  and  be  a  more  organic  part  of  the  city  gov- 
ernment than  are  the  Massachusetts  commissions,  but 
these  commissions  and  the  Springfield  report  serve  to 
illustrate  the  prime  essentials  to  the  beginning  of  a 
city  plan:  (1)  A  recognized  branch  of  the  city  gov- 
ernment whose  business  it  is  to  consider  city  planning; 
(2)  a  topographic  map  of  the  city;  (3)  maps,  charts, 
and  statistics  showing  the  status  of  the  various  ele- 
ments of  the  city  plan,  in  order  that  they  may  be 
brought  into  a  more  harmonious  whole  and  so  made  to 
meet  the  individual,  social,  and  industrial  needs  of  all 
the  citizens. 


Railway  Owners  Fairly  Dealt  With 

WHEN  the  President,  under  the  authority  of  a 
broad  statute  relating  to  powers  for  the  conduct  of 
the  war,  took  possession  of  the  railways  of  the  United 
States  last  December,  predictions  were  generally  heard 
that  this  was  the  first  step  toward  ultimate  Government 
ownership  and  that  the  roads  would  never  be  returned 
to  the  companies.  In  the  act  just  passed  by  Congress 
after  a  brisk  controversy  between  the  advocates  and  the 
opponents  of  Government  ownership,  the  outstanding 
feature  is  the  careful  provisions  respecting  compensa- 
tion to  the  owners  of  the  railways  and  provision  for 
return  of  the  railways  to  the  companies  within  a  fixed 
limit  of  time.  The  purport  and  spirit  of  the  law  is,  in 
fact,  summed  up  in  the  final  section,  which  reads: 

"This  act  is  expressly  declared  to  be  emergency  legis- 
lation enacted  to  meet  conditions  growing  out  of  war 
and  nothing  herein  contained  is  to  be  construed  as  ex- 
pressing or  prejudicing  the  future  policy  of  the  Fed- 
eral Government  covering  the  ownership,  control  or 
regulation  of  carriers." 

Without  doubt,  the  battle  over  Government  owner- 


ship vs.  private  ownership  will  have  sooner  or  later  to 
be  fought  out  in  Congress  and  probably  at  the  polls,  but 
for  the  present  Congress  has  determined  that  the  taking 
of  the  railways  by  the  Government  shall  be  because  of 
war's  emergency  only  and  has  provided  the  machinery 
for  compensating  the  owners  and  ultimate  return  to 
them  of  tiie  lines. 

The  major  part  of  the  act  is  in  fact  taken  up  with 
detail  provisions  for  this  machinery.  When  we  turn  to 
the  act  to  find  an  outline  of  the  policy  and  methods  by 
which  the  executive  is  to  carry  on  this  vast  business, 
we  find  practically  unlimited  authority  bestowed  on  the 
President.  The  act  says  that  "The  President  may  ex- 
ecute any  of  the  powers  herein  and  heretofore  granted 
him  through  such  agencies  as  he  may  determine."  The 
sole  limitations  are  the  final  return  of  the  roads  to 
their  owners  within  not  more  than  21  months  after  the 
close  of  the  war,  an  upper  limit  of  compensation  to  a 
rate  equal  to  the  average  net  earnings  for  the  three 
years  ending  June  30,  1917,  and  a  possible  final  review 
by  the  Interstate  Commerce  Commission  of  any  rates 
that  may  be  fixed. 

In  addition,  a  revolving  fund  of  half  a  billion  dollars 
is  created  from  which  the  Administration  can  provide 
for  the  necessary  capital  requirements  of  the  railways 
during  the  pei-iod  of  Government  control,  not  only  for 
building  extensions,  terminals,  equipment,  etc.,  but  for 
financing  maturing  obligations  of  companies,  where  they 
are  unable  to  raise  the  money  themselves. 

No  criticism  can  fairly  be  made  of  Congress  because 
of  the  breadth  of  authority  thus  granted.  If  the  Govern- 
men  contract  is  to  be  successful — and  no  one  can  pos- 
sibly desire  anything  else — its  policy  and  methods  can 
be  far  better  determined  by  those  in  authority  as  the 
necessity  arises,  though  they  could  be  fixed  in  advance 
by  Congress. 

That  there  will  be  some  advance  in  railway  rates, 
more  or  less  general,  is  to  be  expected.  The  implica- 
tions of  the  section  giving  authority  to  fix  rates  is  that 
the  properties  are  to  earn  enough  to  pay  all  operating 
expenses,  taxes  and  compensation  to  the  owners.  What- 
ever saving  may  be  made  in  cutting  off  expenses  which 
have  been  incurred  hitherto  by  carrying  on  a  competi- 
tive business  will  doubtless  be  far  more  than  balanced 
by  increases  of  wages  to  meet  increased  living  expenses 
and  competitive  conditions  in  the  labor  market,  and  by 
increasing  cost  of  materials. 

While  rates  are  pretty  certain  to  be  increased  so  that 
the  operation  of  the  roads  will  not  involve  any  burden 
on  the  treasury,  an  increase  sufficient  to  make  the  roads 
large  revenue  producers  to  the  Government  is  most  un- 
likely. Such  a  measure  would  be  most  unpopular,  and 
the  taxes  already  laid  on  railway  revenues  by  the  Fed- 
eral Government  provided  at  least  as  large  a  return  as 
is  drawn  from  other  lines  of  industry. 

On  the  whole  the  large  experiment  of  Government 
railway  operation  has  started  out  under  conditions  more 
favorable  than  could  possibly  exist  at  any  other  time. 
Chiefest  of  all  is  the  fact  that  the  railway  workers,  from 
the  president  down  to  the  day  laborers,  are  filled  with 
the  patriotic  desire  to  aid  their  country  at  a  time  of 
crisis;  and  will  do  their  part  to  make  the  operation  of 
the  railways  by  the  Federal  Government  a  success. 
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Timber- Arch  Truss  Roof  with  Steel  Gusset-Plates 

Three-Hi'^ged  Arch  Garage  Roof  Has  Timber  Tension  Members     Bolted  Connections 
with  Steel  Plates    Tie-Rods  Partly  Anchored  by  Floor  Concrete 

By  H.  W.  Sheley 

Consulting    Kngineer,    Salt    Lake    City.    Utah 


IN  FRAMING  a  roof  of  82-ft.  span  for  a  garage  in 
Salt  Lake  City,  three-hinged  arch  trusses  built  of 
timber  were  adopted.  The  tension  members  as  well  as 
the  chords  and  web  struts  are  of  wood;  the  joints  are 
bolted  connections  with  steel  gusset  plates,  making  the 
design  in  many  respects  similar  to  that  of  a  steel  truss. 
The  thrust  of  the  arches  is  taken  by  tie-rods  in  the  floor. 
These  are  of  unusual  character,  being  plain  round  rods 
bent  at  the  ends,  the  successive  lengths  hooked  together, 
and  the  whole  assemblage  embedded  in  concrete. 

The  garage  service  required  a  maximum  clearance 
width  so  as  to  reduce  the  loss  of  floor  space  for  moving 
about  and  storing  automobiles.  The  arched  outline  was 
desired  for  its  pleasing  appearance.  The  three-hinged 
type  of  arch  was  chosen  because  of  the  greater  simplicity 
and  certainty  of  design. 

The  roof  plan  herewith  shows  the  general  layout.  The 
trusses  are  16^  ft.  on  centers,  but  one  end  truss  must 
carry  a  set   of  purlin  trusses  of  53-ft.   span  and   is 


therefore  nearly  twice  as  heavy  as  the  others  and  has 
fully  twice  as  large  a  weight-carrying  capacity. 

The  adopted  outline  of  arch  involved  end  sections  ris- 
ing abruptly  from  the  floor  level  to  allow  an  automobile 
with  top  up  to  approach  fairly  close  to  the  wall.  This 
shape,  however,  throws  the  line  of  pressure  of  the  arch 
outside  the  truss  in  the  entire  end  section,  which  re- 
sults in  large  tension  stresses  in  the  upper  chord.  WTiile 
all  members  of  the  truss  are  of  wood,  the  tension  posts 
are  reinforced  with  steel  tie-rods. 

The  design  of  the  connections  was  handled  in  exactly 
the  same  way  as  for  a  steel  truss.  It  was  originally 
planned  to  use  spiked  connections  between  web  members 
and  chords,  but  considerable  uncertainty  was  felt  as  to 
the  permanence  of  spiking,  and  a  few  experiments  that 
were  made  did  not  give  any  reassurance  on  this  point. 
The  final  choice  was  for  bolted  connections  with  steel 
gusset  plates. 

Live  load  was  taken  at  10  lb.  for  wind  (vertical  load 


"P/S^ 


i9'-6"- 
FRAMING  OF  HEAVY  ARCH — TIMBER  USED  FOR  TENSION   AS  WELL  AS   COMPRESSION  MEMBERS 


596 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  13 


only  considered)  and  25  lb.  for  snow,  to  represent  4  ft.  of 
freshly  fallen  snow.  Computations  were  made  with  full 
load  and  with  one-half  span  loaded.  The  total  weight 
of  roofing  and  trusses  is  16^  lb.  per  sq.ft. 

In  proportioning  the  members  the  unit  stress  was  not 
varied  with  the  makeup  of  a  member.  However,  where 
a  member  is  built  together  of  several  pieces,  undoubtedly 
a  higher  stress  is  permissible  than  when  the  same  area 
is  obtained  out  of  a  solid  stick  of  timber;  the  probable 
influence  of  defects  is  much  smaller  in  the  composite 
member  than  in  the  one-piece  member. 

The  connections  of  tension  members  gave  so  much 
trouble  in  detailing  that  in  another  similar  case  the 


considered  safe  to  depend  on  the  ground  of  adjacent 
property  to  withstand  these  thrusts,  because  of  the  dan- 
ger of  excavation  for  buildings  on  these  lots.  Tie-bars 
embedded  in  concrete-filled  trenches  under  the  floor  were 
therefore  used  to  tie  the  shoes  together.  No  attempt 
was  made  to  spread  the  thrust  over  the  concrete  founda- 
tions by  reinforcing  bars. 

Plain  bars  were  used  for  the  tie-rods.  Since  the  roof 
was  built  before  the  floor  was  laid,  and  had  to  stand 
through  a  time  when  the  heaviest  snowfalls  of  the  year 
might  be  expected  and  the  strain  might  come  before 
the  concrete  had  fully  hardened,  it  was  not  considered 
safe  to  trust  to  the  adhesion  of  the  concrete  and  the 


TIMBER-ARCH     TRUSS     GARAGE     ROOF     COMPLETED;     HEAVY     TRUSS     IN     FOREGROUND;     LATERAL    DIAGONALS 
PLACED    AND    CONNECTION    BOLTS    TIGHTENED    AFTER    TIMBER  DRIED  OUT 


tensile  stress  would  undoubtedly  be  held  down  to  1000 
lb.  per  sq.in.  or  less  in  order  to  simplify  the  connec- 
tions and  save  a  good  part  of  the  expense  of  gusset 
plates.  The  dimensions  allowed  with  the  stress  of  1200 
lb.  were  found  altogether  insufficient  for  making  con- 
nections of  economical  size. 

The  hinge  pins  were  designed  for  a  pressure  of  5625 
lb.  per  sq.in.  on  the  projected  area,  equivalent  to  9000 
lb.  per  sq.in.  on  i  the  projected  area — the  effective  area 
according  to  a  formula  in  "Hutte."  The  bearing  of  the 
lower  shoes  on  the  concrete  was  taken  at  600  lb.  per  sq.in. 
The  detail  design  of  the  shjes  involved  bending  at  4000 
lb.  tension  and  9000  lb.  compression,  and  shear  at  3000 
lb.  per  sq.in. 

The  maximum  thrusts  are  49,300  lb.  for  the  heavy 
truss  and  23,400  lb.  for  the  light  truss.     It  was  not 


bars  to  make  the  splice  between  successive  lengths  of 
these  bars.  At  midspan  the  bars  were  passed  through 
a  pair  of  angles  and  fitted  with  nuts  to  tighten  them. 
The  intermediate  joints  are  formed  by  hooking  the  ends 
together,  the  hooks  being  of  IJ  in.  inside  diameter. 

In  the  design  of  the  tie-bar  system,  the  sliding  resist- 
ance of  the  concrete  floor  was  taken  into  account.  A 
friction  coefficient  of  0.25,  the  weight  of  the  6-in.  floor 
being  72  lb.  per  sq.ft.,  develops  a  sliding  resistance  of 
the  concrete  on  the  dirt  of  18  lb.  per  sq.ft.  The  adhe- 
sion of  the  bars  to  the  concrete,  at  80  lb.  per  sq.in.,  is 
more  than  enough  to  develop  288  lb.  (for  the  16-ft.  width 
between  trusses)  per  foot  of  bar.  The  arch  thrust  thus 
acts  on  the  concrete  as  a  compression  directed  from  mid- 
span  toward  the  shoes ;  no  assumption  of  tensile  strength 
in  the  concrete  is  necessary.    The  effect  of  the  floor  fric- 
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tion  amounts  to  a  maximum  of  about  10,000  lb.  per  arch 
at  midspan.  The  remainder  of  the  arch  thrust  is  taken 
by  the  tie-bar  area  at  midspan.  The  tie-bars  were  also 
required  to  take  at  increased  unit  stress  the  full  arch 
thrust  before  the  concrete  floor  was  laid  and  had  set. 

The  trusses  were  laid  out  by  full-size  drawings  on  a 
platform  of  the  size  of  a  half  arch,  built  on  the  ground 
near  where  the  trusses  were  to  be  erected.  The  mem- 
bers for  a  half  span  were  cut  to  fit  the  drawing,  num- 
bered, and  then  used  as  templets  for  cutting  out  the 
other  trusses  in  the  mill.  This  method  was  found  to  be 
cheaper  and  quicker  than  detailing  the  members  in  the 
office  and  cutting  to  the  detail  drawing. 

After  the  pieces  were  sawed  in  a  mill  they  were  as- 
sembled on  the  platform  and  lightly  spiked  together. 
Then  the  truss  was  blocked  clear  of  the  platform,  for 
boring  the  holes  for  bolts.  Wherever  gusset  plates  were 
to  be  used  the  upper  gusset,  which  had  already  been 
punched,  was  laid  in  its  proper  place,  the  locations  of  the 
holes  marked  on  the  wood,  the  plate  removed,  and  the 
holes  bored  by  electric  drill.  Then  the  second  of  the  pair 
of  gussets  (not  yet  punched)  was  fitted  to  the  reverse 
side  of  the  truss,  marked  from  the  bored  holes  and  re- 
turned to  the  shop  for  punching.  This  procedure  was 
adopted  because  of  the  difficulty  of  boring  holes  so 
straight  through  the  wood  that  a  good  fit  will  result. 

Where  there  were  no  gusset  plates  the  exact  spacing 
of  holes  was  not  shown  on  the  plans.  No  confusion  re- 
sulted from  this  policy.  Many  30d.  nails  were  driven  to 
supplement  the  bolts.  Some  difficulty  was  experienced  in 
obtaining  enough  i-in.  bolts.  For  this  reason  it  is  bet- 
ter to  use  the  more  common  size  of  I-in.  bolts. 

The  electric  drill  was  a  great  labor  saver.  It  never 
became  so  heated  that  work  had  to  be  checked  to  cool  it, 
and  it  could  work  at  the  rate  of  200  in.  bored  per  hour. 

The  two  half  trusses  of  an  arch  were  carried  to  place 
and  laid  on  the  ground  flat,  with  the  lower  hinge  near 
the  lower  shoe  (previously  set)  and  the  center  one  on 
the  ground  underneath  its  finally  erected  position.  The 
halves  of  the  center  shoes  had  already  been  bolted  in 
place  on  the  trusses.  The  half  arches  were  then  turned 
in  upright  position  and  the  lower  hinge  joined  up  on 
either  side,  the  central  hinge  still  resting  on  the  ground. 
Then  one  half  arch  was  hoisted  until  the  central  hinge 
was  at  proper  elevation,  held  by  temporary  guying  and 
bracing,  and  the  other  half  hoisted  and  lowered  to  bear- 
ing at  the  central  pin. 

The  arches  are  stayed  laterally  by  seven  lines  of 
4  X  6-in.  struts  connecting  the  bottom  chords,  and  diag- 
onal bracing  in  one  bay  at  each  end  of  the  building.  The 
diagonal  members  are  each  made  of  two  2  x  S's  spik'd 
together,  laid  flat;  they  are  held  against  sagging  by  a 
wire  hanger  at  midlength,  attached  to  a  purlin  above. 
The  diagonal  bracing  was  not  placed  until  the  building 
had  gone  through  the  summer,  so  that  the  timberwork 
had  become  dried  out  thoroughly.  Then  all  bolts  were 
tightened  and  the  diagonals  put  in. 

The  weights  of  the  trusses  above  lower  pins  are  10,- 
800  lb.  for  the  heavy  arch  and  6800  lb.  for  the  light 
arch.  These  figures  include  both  hardware  and  lumber. 
At  the  time  of  erection  the  lumber  weighed  2.7  lb.  per 
actual  foot  board  measure,  or  about  2.2  lb.  per  foot  of 
nominal  board  measure.  Two  months  of  drying  out  in 
a  steam-heated  office  showed  16%  loss  of  weight. 


FLOOR   ARE.\    IS   LITTLE   OBSTRUCTED   BY   ARCHES 

The  writer  believes  that  the  attempt  to  save  lumber 
by  using  pieces  just  large  enough  for  the  stresses  and 
no  more,  which  resulted  in  a  great  variety  of  dimensions, 
was  a  mistake  and  probably  increased  the  labor  cost 
more  than  the  value  of  the  lumber  saved.  As  previously 
remarked,  in  order  to  pro\  "de  for  economical  connection 
the  allowable  tension  in  Oregon  fir  should  not  exceed 
1000  lb.  per  sq.in.  The  spacing  between  the  two  timbers 
of  the  chords  should  be  enough  to  allow  for  two  2-in. 
boards,  or  31  in. 

With  fuller  data  on  spiked  connections  spikes  would 
probably  have  been  used  in  place  of  bolts.  The  weight 
of  bolts  is  three  times  that  of  equivalent  spikes  and 
their  cost  in  Salt  Lake  City  about  three  times  as  much 
per  pound.  So  far  as  used,  spikes  did  not  split  the 
Oregon  fir.  The  labor  used  in  driving  thre*^  30d.  spikes 
is  lesc  than  boring  the  hole  for  and  placing  one  bolt  with 
it  washers  (approximately  three  spikes  are  equivalent 
to  one  S-in.  bolt). 

A  very  important  thing  with  all  wooden  roof  trusses, 
whether  arched  or  with  flat  chords,  is  to  tighten  all 
bolts  after  the  timber  has  had  time  to  dry  and  season. 
The  writer  believes  that  the  failure  of  some  wood  trusses 
has  been  due  to  loosening  of  the  bolts,  which  lessens 
their  grips  and  permits  lateral  swaying. 

The  entire  roof  structure  was  designed  by  the  writer 
for  Villadsen  Bros.,  Inc.,  contractors.  The  members  of 
the  fimi,  A.  B.  and  Jens  Villadsen,  participated  actively 
in  the  design  and  it  was  their  original  conception  that 
a  wooden  arch  truss  be  used.  Thanks  are  due  them  for 
permission  to  use  the  photographs  and  plans. 
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Reconstructing  a  Sewer  in  Tunnel 

Enlargement  of  Old   11 -Ft.  Bridge  Conduit  Beneath 

50-Ft.  Embankment  Carrying  Canal 

Invert  Also  Changed 

RECONSTRUCTING  an  11-ft.  sewer  in  tunnel  under 
a  50-ft.  canal  embankment  presented  some  inter- 
esting problems  for  the  contractor  on  a  large  sewer  con- 
tract at  Cincinnati,  Ohio.  The  method  of  tunneling  to 
be  used  was  left  to  the  contractor,  subject  to  the  ap- 
proval of  the  city  engineer.  The  contractor  selected  the 
method  shown  by  the  accompanying  sketch.  The  work 
was  unusual  in  that  it  required  the  removal  of  the  arch 
of  a  four-ring  brick  sewer  11  ft.  in  diameter  and  the 
construction  of  a  reinforced-concrete  rectangular  sec- 
tion on  the  springing  line  of  the  old  brick  sewer  and 
the  reshaping  of  the  invert  of  the  old  sewer.  The  han- 
dling of  the  dry-weather  flow  in  the  old  sewer  and  the 
necessity  of  the  contractor  always  being  ready  to  con- 
duct his  construction  operations  so  as  not  to  unduly  ob- 
struct the  passage  of  the  storm-water  run-off  from  a 
residential  area  of  about  2000  acres,  or  a  calculated 
probable  volume  of  water  of  810,000  gal.  per  min.  was 
a  third  feature  of  interest. 

In  timbering  the  tunnel  the  bents  were  placed  on  5- 
ft.  centers.  The  total  length  was  about  300  ft.  and  the 
work  was  carried  on  from  each  end. 

No  particular  difficulty  was  experienced  in  placing  the 
tunnel  timbering,  but  in  each  opening  different  condi- 
tions seemed  to  exist  which  caused  the  bents  to  move 
out  of  position.  At  one  end,  after  the  opening  had 
reached  the  third  bent,  it  was  noticed  that  the  balance 
of  the  bents  back  to  the  center  were  all  leaning  toward 
the  opening.  Their  movement  from  the  original  upright 
position  varied  from  2i  to  11 J  in.  in  the  direction  of  the 
center  line  of  the  sewer.  The  caps  were  found  to  be 
twisted  longitudinally  and  also  bowed,  some  downward 
and  others  upward  between  the  leg  and  the  center  post. 
These  effects  were  apparently  caused  by  the  heavy 
weight  supported,  the  tunnel  being  in  and  through  an 
old  earth  fill  about  50  ft.  deep,  on  top  of  which  flowed 
the  water  of  a  canal.  On  the  opposite  end  of  the  tunnel 
the  bents  from  the  first  back  to  the  fifth  leaned  toward 
the  opening,  but  from  the  fifth  to  the  center  the  bents 
remained  in  their  original  position.  While  the  change 
of  position  and  the  bending  and  twisting  were  very 
noticeable  no  bad  effect  resulted. 

It  is  to  be  noticed  in  the  illustration  that  the  center 
post  stops  just  at  the  inside  of  the  top  slab  of  the  sewer 
and  that  the  extension  of  the  post  to  the  cap  is  by  a 
piece  of  4-in.  steel  pipe  placed  between  steel  bearing 
plates.  The  idea  of  changing  from  the  wood  section  to 
the  pipe  was  mainly  for  convenience  in  removing  the 
center  posts  after  the  top  slab  was  in  place,  and  the  pipe 
also  permitted  the  regular  spacing  of  the  steel  reinforce- 
ment. This  4-in.  pipe  was  changed  to  6-in.  after  the 
caps  developed  the  twists  referred  to  above. 

After  the  first  10  ft.  of  excavation  had  been  removed 
from  the  end  of  the  first  opening  it  was  discovered  that 
the  old  brick  sewer  had  been  constructed  through  a 
still  older  masonry  culvert  which  was  probably  built  at 
the  time  the  canal  was  constructed,  or  about  90  years 
ago,  and  the  traces  of  which  were  practically  lost  after 


construction  of  the  brick  sewer  by  the  fills  made  in  the 
adjacent  low  ground.  Also  additional  work  in  remov- 
ing the  tunnel  excavation  was  caused  by  the  fact  that 
at  distances  of  about  10  ft.  brick  headers  were  con- 
structed as  fillers  between  the  old  stone  arch  and  the 
brick  sewer,  in  places  amounting  to  seven  additional 
courses  of  brick  work.  This  masonry  culvert  was  con- 
structed on  a  timber  foundation.  It  was  necessary  to 
remove  a  portion  of  the  old  timber  in  order  to  place  the 
foot  blocks  for  the  timber  bents  and  the  little  concrete 
haunch  walls  at  each  side  of  the  springing  line  of  the 
brick  sewer. 

A  working  platform  was  placed  on  the  springing  line 
of  the  old  sewer,  so  built  that  it  would  float  when  the 
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THE  BRICK  ARCH  WAS  REMOVED.  SEWER  ENLARGED 
VERTICALLLY    AND    NEW    INVERT    LAID 

water  in  the  sewer  rose  above  that  elevation.  This  plat- 
form was  anchored  by  cables  which  prevented  its  being 
floated  away  during  high  water.  On  this  platform  tracks 
were  placed.  Dump  cars  drawn  by  a  cable  were  used  to 
remove  tlie  excavated  material  and  to  carry  in  the  con- 
crete as  well  as  the  sand  backfill. 

During  the  time  the  new  concrete-and-brick  invert 
was  being  placed  on  the  bottom  of  the  old  sewer  the  dry- 
weather  flow  of  about  3500  gal.  per  minute  was  carried 
past  the  work  in  a  wooden  flume. 

The  greater  part  of  this  tunnel  work  was  done  during 
freezing  weather,  but  the  temperature  within  was  kept 
above  the  freezing  point  by  placing  canvas  curtains  at 
each  end  of  the  tunnel  and  heating  with  salamanders. 

This  work  is  being  done  in  connection  with  a  contract 
for  the  Mill  Creek  intercepting  sewer,  the  reasons  for 
which  were  set  forth  in  Engineering  News-Record,  Oct. 
25,  1917.  D.  P.  Foley  of  Cincinnati  is  the  contractor, 
and  the  engineering  work  is  being  done  by  the  city's 
Division  of  Sewerage,  of  which  F.  S  Krug  is  chief 
engineer,  W.  E.  Sullivan,  principal  assistant  engineer 
and  George  W.  Wade,  resident  engineer. 
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The  Engineer  as  a  Social  Force  in  the  New  Democracy 

How  He  May  Bridge  the  Gap  Between  Capital  and  Labor  Pointed  Out  in  the  PresidenUal  Address  of 
Prof.  George  C.  Whipple,  Harvard  University,  Before  the  Boston  Society  of  Civil  Engineers 


IN  COMPLYING  with  the  prescribed  obligation  of  the 
retiring  president  to  deliver  a  valedictory  address,  I 
cannot  in  these  days  of  war  speak  of  anything  else  than 
our  own  place  in  the  great  struggle  and  in  what  will 
come  after.  I  have  accordingly  taken  for  my  subject, 
The  Engineer  as  a  Social  Force  in  the  New  Democracy. 

The  United  States  has  been  at  war  nearly  a  year. 
The  victory  is  not  yet  won.  But  we  are  going  to  win  it — 
that  much  is  certain.  We  are  going  to  v^m  the  war  be- 
cause we  believe  the  cause  of  liberty  is  worth  fighting 
and  dying  for,  and  because  we  have  men  enough  who 
are  willing  to  fight  and  die.  We  are  going  to  win  be- 
cause American  resources  directed  by  American  engi- 
neers, when  added  to  the  forces  of  our  allies,  will  turn 
the  scale  of  military  power  in  our  favor.  Victory  will 
come ;  but  what  will  come  after  the  victory  ?  The  world 
will  be  made  safe  for  democracy ;  but  how  is  democracy 
to  be  made  safe  for  the  world  ? 

It  is  hard  to  look  ahead,  these  days,  and  very  hard  to 
see  clearly,  but  never  was  foresight  so  much  needed  as 
now.  Engineers,  as  a  class,  have  been  trained  to  look 
ahead.  To  draw  a  plan  is  to  look  ahead — and  the  plan- 
ners of  our  railroads,  our  water-supplies,  our  power 
distribution  plants  have  seldom  failed  to  exercise  good 
judgment  in  forecasting  the  future. 

Engineer  Must  Help  Plan  New  Democracy 
In  recent  years  our  forecasting  has  been  largely  on  a 
mathematical  basis,  it  has  been  a  quantitative  problem ; 
but  now  the  problem  is  different.  Unless  signs  fail 
there  is  going  to  be  a  social  reconstruction  of  the  world'. 
In  fact,  this  is  now  going  on  before  our  very  eyes  if  we 
will  but  see.  Ferrero  said  that  when  Rome  fell  the 
Romans  at  the  time  never  knew  that  it  was  falling. 

The  engineer  must  therefore  extend  his  thought  far 
beyond  his  usual  bounds,  because  the  new  problem  is 
not  physical  and  mathematical,  but  rather  political  and 
ethical.  The  engineer  must  join  with  the  members  of 
the  other  professions,  and  what  is  more  important  he 
must  join  with  the  workers  themselves,  in  laying  plans 
for  the  new  democracy  and  the  new  social  order  which 
seems  destined  to  come  not  only  in  Russia  but  in  Eng- 
land and  Germany,  in  America,  and,  we  may  well  say, 
throughout  the  civilized  world.  Because  of  his  experi- 
ence in  looking  ahead,  because  of  his  position  as  an  in- 
termediary between  owner  and  contractor,  between  cap- 
ital and  labor,  because  of  his  habit  of  doing  things  in 
large  ways,  the  engineer  seems  destined  to  play  an  im- 
portant part  in  the  coming  reconstruction.  The  engi- 
neer's prominence  in  the  war  will  give  him  added  op- 
portunities after  the  war  is  over. 

It  is  hard  to  tell  even  in  generalities  what  is  going 
to  happen,  but  some  things  seem  reasonably  certain 
Autocracy- is  going  to  give  way  to  democracy  in  all  of 
the  great  countries  of  the  world.  This  means  that  to  a 
greater  extent  than  ever  before  the  political  power  will 
be  in  the  hands  of  the  working  people,  that  persons  of 
limited  education  will  have  more  direct  control  than  now 


of  the  policies  and  actions  of  their  governments.  The 
relations  between  capital  and  labor  are  going  to  change; 
the  wage  sy.stem  will  be  modified  and  may  even  give 
way  to  some  other  system  of  payment  based  on  the  idea 
of  profit  sharing.  The  great  fortunes  and  the  great 
holdings  of  land  are  going  to  be  subdivided.  The  gov- 
ernment may  control  not  only  the  railroads,  but  other 
public  utilities,  as  well  as  the  basic  resources  of  na- 
ture. We  are  going  to  live  under  new  conditions,  and. 
whatever  our  preconceived  ideas,  we  must  adapt  our- 
selves to  the  new  order.  The  changes  will  not  come  in 
a  day,  but  they  will  come  sooner  than  any  of  us  would 
have  predicted  a  year  or  two  ago.  Indeed,  they  have 
already  begun. 

Organization  and  Efficiency  Inseparable 

Democracies,  considered  as  nations,  are  inefficient. 
History  tells  us  that.  Yet  we  need  not  go  back  of  the 
present  war  to  see  it.  An  army  is  more  efficient  than 
a  mob;  an  organized  nation  is  more  efficient  than  one 
not  well  organized;  industry  and  transportation  organ- 
ized under  the  large  corporation  plan  are  more  efficient 
than  under  the  small  unit  plan.  Organization  and  effi- 
ciency seem  to  be  inseparable  terms. 

Where  efficiency  exists,  the  ruling  power  is  almost 
invariably  at  the  top  and  its  branches  extend  downward, 
ever  dividing  as  in  the  vagarious  organization-charts 
which  our  bureaus  of  municipal  research  delight  to 
draw.  But  what  is  meant  by  efficiency?  Broadly 
speaking,  it  is  doing  much  with  little  effort ;  it  is  getting 
out  of  a  machine  in  one  form  the  energy  put  into  it  in 
another  form;  it  is  making  'he  most  of  the  apparatus, 
the  best  use  of  time,  accomplishing  a  result  in  the  best 
way.  In  any  measure  of  machine  efficiency  the  thought 
is  centered  primarily  on  the  result,  secondarily  on  the 
power  applied  and  the  raw  material  consumed,  lastly  on 
the  effect  of  the  process  on  the  machine  itself.  Under 
autocracy  we  see  this  idea  illustrated  in  human  society. 
The  upper  ruling  power  has  a  result  in  mind — it  may 
be  benevolent  or  selfish — the  nation  is  organized  to 
secure  that  result,  all  the  units  of  the  nation  are  re- 
quired to  work  to  that  end,  and  the  effect  of  the  process 
on  the  constituent  human  units  is  regarded  as  a  minor 
affair.  The  United  States  is  temporarily  and  of  neces- 
sity in  this  condition  today.  The  object  in  view  is  to 
win  the  war;  we  are  voluntarily  organizing  ourselves 
from  the  top  down,  to  bring  about  this  result;  we  are 
trying  to  make  the  most  of  our  powers  and  resources; 
and  we  don't  care  what  happens  to  any  one  of  us. 

But  in  times  of  peace  conditions  are  different.  Then 
the  legitimate  object  of  government  is  to  provide  con- 
ditions favorable  for  the  life  of  each  and  every  individ- 
ual in  the  nation.  The  purpose  of  the  nation  is  not 
ulterior,  but  interior.  Efficiency  takes  on  a  new  mean- 
ing. No  longer  is  it  a  comparison  between  applied 
energy  and  material  result,  but  a  threefold  comparison 
between  process,  machine  and  product,  with  the  effect 
of  the  process  on  the  machine  as  the  controlling  thought. 
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In  mechanics  we  have  no  single  word  to  express  this 
idea,  although  we  do  speak  of  the  "life  of  the  plant," 
of  "friction,"  of  "depreciation." 

In  human  society  we  have  already  some  very  old  and 
very  adequate  words— health,  comfort,  happiness  and 
contentment  of  the  people — sometimes  summed  up  in 
the  word  "welfare."  In  autocracy,  efficiency  means  a 
comparison  between  work  and  result;  in  democracy,  it 
should  mean  rather  a  comparison  between  work  and 
welfare.  Such  relations  might  be  called  beneficient,  to 
use  an  obsolete  word  with  a  somewhat  new  meaning 
— efficiency  plus  humanity. 

Why  Laborers  Fear  "Efficiency" 

In  this  country,  as  in  most  civilized  countries,  we  have 
striven  for  efficiency,  and  it  is  partly  for  this  reason 
that  the  laboring  people  claim  that  we  are  an  economic 
autocracy.  It  is  well  known  that  the  movement  for 
efficiency  has  not  been  received  in  a  friendly  spirit  by 
the  laboring  people.  Why?  Because  they  believe  that 
efficiency  considers  the  work  and  the  product  and  leaves 
them  out.  Beneficiency  would  mean  placing  the  product 
and  the  effect  on  the  worker  in  equal  regard.  The 
world  is  demanding  that  this  change  be  made. 

The  present  war  is  expanding  in  a  most  remarkable 
and  significant  manner.  At  the  beginning  it  was  re- 
garded as  a  contest  of  nations;  then  it  was  seen  to  be 
a  contest  between  national  autocracy  and  national  de- 
mocracy; now  it  is  becoming  something  still  broader,  a 
contest  between  social  autocracy  and  social  democracy 
the  world  over.  We  saw  this  first  in  Russia,  and  we 
viewed  it  with  alarm;  but  when  we  see  it  spread  over 
Austria  and  Germany  we  do  not  object,  because  it  will 
tend  to  disintegrate  our  enemies.  Do  we  realize  that 
the  same  contest  is  going  on  in  England  and  America? 
And  when  it  comes,  as  come  it  will,  how  are  we  going  to 
receive  it?  Our  future  tranquillity  depends  much  upon 
the  answer.  Are  we  going  to  hold  to  the  old  idea  of 
efficiency,  and  make  the  product  of  the  nation  the  object 
of  our  work,  or  are  we  going  to  take  the  new  view  of 
beneficiency  and  place  the  welfare  of  the  worker  on  an 
equality  with  his  product,  bending  our  present  organ- 
izations to  that  point  of  view,  lest  they  be  broken  al- 
together? 

Worldwide  Readjustment  Inevitable 

I  hate  the  German  nation  as  exemplified  by  the  Prus- 
sian autocracy,  with  what,  I  hope  is  a  righteous  hatred, 
and  I  am  confident  that  Germany  will  be  beaten  and  her 
present  rulers  blotted  out;  but  I  do  not  believe  that  a 
mere  crushing  of  the  German  military  power  will  bring 
peace  to  the  earth.  I  believe  that  a  readjustment  of 
political  and  social  conditions  throughout  the  world  is 
inevitable,  and  that  peace  and  tranquillity  will  not  come 
until  these  great  questions  are  settled.  We  talk  with 
disdain  about  the  revolutionists  of  Russia  and  the  word 
"Bolshevic"  has  come  to  have  a  sinister  meaning.  But 
the  ignorant,  well-meaning  Russian  people  are  honestly 
seeking  a  way  to  build  up  a  new  democracy,  social,  po- 
litical and  religious,  and  we  will  do  well  to  study  their 
efforts.  With  their  lack  of  knowledge  and  experience, 
with  a  dark  background  of  brutal  repression,  they  are 
making  grievous  work  of  it.     We,  with  universal  edu- 


cation, with  more  than  a  century  of  liberty  and  free 
government  as  a  background,  ought  to  do  better.  The 
Russians  have  the  spirit  but  lack  the  education ;  we  havf 
the  education — do  we  lack  the  spirit? 

The  Engineer  and   Social  Problem 

Following  the  war  the  great  problems  of  the  daj 
will  be  social  problems,  and  the  engineer  must  play  hi^ 
part  in  them.  As  the  great  exponent  of  efficiency,  it  wil 
be  one  of  his  first  tasks  to  alter  the  meaning  of  the 
term  so  that  it  will  of  necessity  include  a  higher  re 
gard  for  the  worker. 

What  is  democracy  ?  It  was  never  defined  better  than^ 
by  Lincoln :  "A  government  of  the  people,  by  the  people, 
for  the  people."  The  United  States  lives  by  these  words 
today.  Are  we  about  to  apply  the  same  formula  to  pub- 
lic utilities,  to  business,  to  industry?  It  looks  so.  The 
workers  are  demanding  a  share  in  the  control  of  their 
work.  They  will  get  it,  and  I  believe  they  ought  to  get 
it.  But  Lincoln's  formula  does  not  say  that  all  men 
are  equal,  that  we  should  disregard  experience  and 
authority,  or  that  we  should  relax  discipline  and  abolish 
organization,  or  that  service  should  be  unrewarded  and 
neglect  of  duty  go  unpunished.  It  is  just  as  import- 
ant for  the  workers  to  study  their  Lincoln — our  Great 
Labor  President — as  it  is  for  the  men  who  manage 
business  to  study  what  he  said  and  did. 

Work  and  Its  Rewards 

The  great  contest  will,  as  it  always  has,  center  around 
the  problem  of  rewards.  Few  will  deny  that  today  re- 
wards are  disproportionate  to  service  rendered  the  com- 
munity in  many  of  the  walks  of  life. 

Because  the  laborer  has  not  received  his  fair  share  of 
the  satisfactions  of  life  he  has  endeavored  to  get  them 
in  the  form  of  increased  wages.  It  seems  to  me  that 
•in  many  cases  this  has  gone  too  far.  When  a  carpenter 
or  a  plumber  or  a  bricklayer  gets  more  money  for  his 
work  than  the  engineer  who  directs  the  work — and  this 
has  happened  repeatedly  of  late — when  the  laborer  earns 
more  than  the  small  trader  or  the  bank  clerk  or  the 
school  teacher  or  the  clergyman,  it  shows  that  money  re- 
wards are  not  being  given  in  accordance  with  what 
people  are  contributing  to  society.  Granted  that  the  big 
fortunes  and  the  earnings  of  capital  have  in  the  past 
been  excessive,  it  is  probably  true  today  that  there  is  a 
strong  tendency  for  the  laborer  to  get  too  much  money 
for  the  work  he  does.  But  when  he  gets  it  he  still  finds 
that  he  cannot  procure  with  it  the  satisfactions  of  life; 
his  extra  leisure  and  his  money  are  both  spent  unwisely. 
In  other  words,  our  money  standard  of  rewards  has 
failed.  It  has  over  stimulated  enterprise,  it  has  brought 
about  an  unwarranted  inequality  in  the  distribution  of 
wealth,  and  it  has  not  brought  contentment  either  to  the 
laborer  or  the  capitalist. 

Engineer  May  Be  a  Great  Social  Force 

The  engineer  has  a  unique  opportunity  to  be  a  great 
social  force  in  the  new  democracy,  to  bring  about  har- 
mony between  work  and  the  worker,  to  make  work  bene- 
ficient. The  engineer  is  the  planner  of  cities,  the  de- 
signer of  factories,  the  builder  of  roads  and  railways, 
the  distributer  of  power,  the  digger  of  mines,  the  oper- 
ator of  all  sorts  of  industries.     What  has  he  planned 
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and  built  and  operated  for?  Chiefly  for  product.  He 
ought  not  to  be  criticized  for  that.  It  is  a  major  ele- 
ment in  the  problem,  and  he  has  been  content  to  con- 
sider that  as  his  particular  work.  But  the  engineer  has 
greater  opportunities  than  almost  any  one  else  to  make 
working  conditions  and  living  conditions  better  for 
the  worker.  The  engineer  is  often  the  inspector  of  the 
work  done.  Why  should  he  not  also  be  the  inspector  of 
the  worker,  and  see  that  his  yoke  is  made  as  easy  and 
his  burden  as  light  as  it  can  be  reasonably  made?  Spec- 
ifications are  drawn  for  the  product  of  work,  why  rot 
better  specifications  for  the  worker? 

Labor  Unions  Show  Signs  of  Change 

The  labor  unions  must  have  a  change  of  heart  if  they 
expect  to  play  the  noble  part  in  the  beneficient  democ- 
racy which  they  can  play  if  they  will.  There  are  already 
signs  of  this  change.  The  entrance  of  woman  into  in- 
dustry is  bringing  conditions  under  which  people  work 
into  the  limelight,  for  women  are  by  nature  more  in- 
fluenced by  their  surroundings  than  are  men.  If  labor 
fails  to  take  the  fair  attitude,  is  selfish,  and  overreaches 
as  capital  has  overreached  in  the  past,  the  new  democ- 
racy will  fail.  Unless  American  skilled  labor  adopts  a 
broad-minded,  constructive  policy,  in  which  the  rights 
and  welfare  of  all  are  considered,  the  pendulum  will 
swing  far  toward  proletariat  control  and  then  swing 
back  to  autocratic  conditions.  There  should  be  a  serious 
effort  on  the  part  of  the  engineer  to  prevent  it  from 
swinging  too  far  in  either  direction. 

Engineers  perform  five  principal  functions — they  ad- 
vise, design,  inspect,  construct  and  operate.  In  these 
functions  they  come  close  to  capital  on  one  side  and  close 
to  labor  on  the  other.  The  advisory  or  consulting  en- 
gineer and  the  designing  engineer  are  almost  invari- 
ably employed  by  capital.  The  constructing  engineer, 
the  contractor,  and  the  operating  engineer  are  close 
to  labor  and  the  laborer's  pay  often  goes  through  their 
hands.  As  an  inspector  the  engineer's  attitude  is  ju- 
dicial. Sometimes  these  functions  are  bound  up  in  one 
individual,  but  more  often  designing,  construction  and 
operation  are  in  different  hands.  In  fact,  the  contractor 
and  the  operator  may  not  be  regarded  as  engineers  at  all. 

A  Bridge  Between  Capital  and  Labor 

One  of  the  great  underlying  causes  of  present-day 
labor  troubles  is  that  the  laborer  does  not  understand 
what  capital  really  is,  does  not  distinguish  it  from  so- 
called  special  privileges,  from  the  unjustified  control 
of  the  resources  of  nature.  To  the  laborer,  capital  is 
impersonal.  The  laborer  does  not  know  the  people  whose 
savings  make  this  work  possible,  or  even  the  persons 
who  handle  these  savings.  Conversely,  labor  is  likewise 
impersonal  to  the  man  of  capital.  In  large  establish- 
ments the  employer  does  not  individually  know  the 
people  who  work  for  him.  This  personal  knowledge, 
each  of  the  other,  appears  at  first  thought  impossible  of 
attainment  in  a  complex  civilization,  with  its  enormous 
cities,  its  far-furrowed  fields,  its  immense  factories,  its 
scattered  mines.  Individually  it  is  impossible,  but  col- 
lectively it  is  not.  The  mine  president  cannot  know  all 
the  laborers,  but  he  can  know  some  i.nd  through  them 
the  others.  Not  all  of  the  laborers  on  a  job  can  eat 
lunch  with  the  big  boss,  but  if  a  few  of  them  did,  once 


in  a  while,  the  acquaintance  would  be  mutually  bene- 
ficial. The  greatest  of  all  problems  for  the  engineer  is 
to  help  build  a  bridge  between  capital  and  labor.  As  a 
rule,  the  laborers  like  the  engineer;  they  .see  him  on  the 
job,  working  in  old  clothes,  mea.suring,  planning,  di- 
recting; they  see  him  eat  and  smoke,  and  they  regard 
him  as  a  human  being  like  themselves.  They  know,  too, 
that  the  engineer  stands  in  with  the  man  who  is  furnish- 
ing the  money  to  pay  for  the  job.  But  to  properly  ful- 
fill this  intermediary  position  the  engineer  must  broaden 
his  ideas  of  efficiency  from  that  of  the  most  work  for 
the  least  cost  so  as  to  include  benefit  to  the  constructing 
laborer  as  he  constructs,  and  benefit  to  the  worker  who 
is  to  use  the  constructed  plant. 

[The  remainder  of  Professor  Whipple's  address,  deal- 
ing with  the  application  of  the  broad  principles  here 
laid  down  to  specific  fields  of  engineering,  will  be  ab- 
stracted in  an  early  issue. — Editor.] 


San  Francisco  Engineers  Discuss 
Status  of  Profession 

THE  question  "Why  Have  Not  Engineers  Achieved 
Higher  Rank  Among  the  Professions?"  was  dis- 
cussed at  a  recent  meeting  of  the  San  Francisco  Asso- 
ciation of  Members  of  the  American  Society  of  Civil 
Engineers.  Seven  members  who  had  been  asked  to  pre- 
pare short  talks  on  the  subject  were  Prof.  C.  D.  Marx, 
Mai.  George  L.  Dillman,  C.  H.  Snyder,  C.  J.  Rhodin, 
H.  D.  Dewell,  A.  H.  Markwart  and  R.  S.  Chew.  Other 
views  were  brought  out  in  the  discussions  that  followed. 
A  committee  was  appointed  to  study  and  bring  in  recom- 
mendations on  the  various  suggestions.  The  following 
notes  are  taken  from  the  committee's  report. 

There  was  a  consensus  that  engineers  should  broaden 
their  general  knowledge  of  affairs;  that  in  addition 
to  a  mastery  of  the  technical  side  of  engineering  they 
should  cultivate  the  ability  to  speak  and  write  well, 
and  after  graduation  endeavor  to  broaden  by  contact 
with  other  men,  by  taking  part  in  civic  affairs  and  by 
striving  to  develop  administrative  and  executive  ability. 

Engineers  Must  Take  Initiative 

Both  the  public  and  the  engineer  would  benefit,  it 
was  held,  if  engineers  were  more  active  in  public  affairs 
and  had  a  higher  professional  standing  in  the  eyes 
of  the  public  and  the  other  professions.  If  a  change 
in  the  status  of  the  engineer  is  to  be  brought  about, 
engineers  them?elves  must  take  the  initiative.  The 
question  then  becomes.  What  action  is  desirable? 

The  first  step,  the  committee  believed,  is  to  establish 
clearly  just  what  kinds  of  engineers  are  being  con- 
sidered and  what  distinguishes  one  class  from  another. 
The  term  "engineer"  or  even  "civil  engineer"  is  too 
broad  to  constitute  a  classification.  As  a  starting 
point,  therefore,  the  committee  suggested  three  classes: 
(1)  Those  who  plan  or  design.  (2)  those  who  assemble 
or  erect  and   (3)   those  who  manufacture  or  sell. 

In  other  professions,  it  was  pointed  out,  there  are 
sharp  lines  of  demarcation ;  the  architect  is  not  easily 
confused  with  the  builder  or  with  the  manufacturer  of 
building  materials ;  the  profession  of  the  physician  is 
distinct,  and  excludes  the  druggist  and  the  chemical 
manufacturer.    But  civil  engineers  have  not  taken  pains 
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to  establish  such  distinctions.  Commercial  activity  has 
become  so  closely  identified  with  professional  activity 
in  civil  engineering  that  even  those  involved  have  diffi- 
cully  in  drawing  the  line.  The  layman  is  naturally 
less  able  to  do  so  and  therefore  a  "civil  engineer"  is 
generally  thought  of  as  a  man  with  more  or  less  special- 
ized training,  engaged  in  a  technical  phase  of  com- 
mercial activity. 

The  committee  pointed  out  the  need  for  further  study 


along  this  line  so  that  there  could  be  an  agreement  on 
definition  and  classification.  Objectives  particularly 
desirable,  it  was  believed,  are  (1)  an  up-to-date  defi- 
nition of  what  constitutes  a  civil  engineer;  (2)  an 
up-to-date  definition  of  a  consulting  engineer;  (3)  the 
classifica*"ion  of  civil  engineers  professionally  into  the 
three  groups  suggested,  and  (4)  a  statement  of  ethics 
or  standards  by  which  these  classifications  shall  be 
established. 


Large  Sand  Digger  Has  Main  Screen  on  Deck 

Though  Extra  Ladders  Are  Used  To  Raise  Material  for  Loading  Scows  by  Gravity,  Cabin  Height  Is  Cut  to 
One  Story  and  Output  of  Three  Tons  per  Horsepower-Hour  Attained  in  Ohio  River  Dredge 


WHAT  is  said  to  be  one  of  the  largest  ladder 
dredges  used  for  dredging  river  sand  and  gravel 
in  this  country  has  recently  been  put  in  commission  at 
the  Neville  Island,  Pittsburgh,  plant,  of  the  Keystone 
Sand  and  Supply  Company.  With  the  main  revolving 
screen  set  down  on  the  main  deck,  and  secondary  ladders 
used  to  raise  the  sand  and  gravel  from  tanks  in  the 
hull  to  the  chutes  for  loading  barges,  it  was  possible  to 
bring  within  working  limits  a  ladder  capable  of  ex- 
cavating to  a  depth  of  50  feet  below  the  surface  of 
the  water.  This  enables  the  boat  to  dredge  to  rock 
from  pool  stage,  and  to  operate  profitably  during  all 
but  the  largest  floods. 

The  main  ladder,  the  screen,  and  the  two  side  ladders 
are  all  driven  by  the  same  engine,  which  has  been 
found  to  develop  122  hp.  under*  approximately  full 
load.  With  uniform  material,  which  is  seldom  en- 
countered for  more  than  a  few  consecutive  hours, 
the  dredge  can  handle  360  tons  of  wet  material  an  hour, 
including  ordinary  delays.  The  spud  engines  are  set 
below  deck,  the  weight  is  carried  low,  the  cabin  is  but 
one  story,  and  the  boat  offers  so  little  resistance  to  the 
wind  that  it  can  work  under  conditions  which  force  the 
sand  digger  of  the  usual  type  to  seek  shelter. 

As  will  be  seen  from  the  drawings,  the  dredge  is  built 
of  steel  throughout.     On  a  dredge  of  this  size  one  of 


the  design  problems  is  to  keep  the  weight  of  the  ladder 
down  to  a  point  which  will  permit  easy  handling  while 
at  the  same  time  providing  a  ladder  long  enough  to 
reach  sufficient  material  to  keep  the  dredge  in  operation 
at  capacity.  This  problem  has  been  solved  on  the  other 
dredges  by  setting  the  main  ladder  with  the  driving 
tumbler  as  low  as  possible,  and  using  a  second  ladder  to 
hoist  the  material  to  the  screen,  which  is  usually  set 
high  enough  to  permit  spouting  the  screened  products 
directly  into  barges.  This  design  results  in  a  super- 
structure two  or  three  stories  in  height,  which  in  the 
large  dredges  offers  considerable  exposed  surface  to  the 
wind  and  makes  a  craft  that  is  unwieldy  and  even 
dangerous  in  storms.  The  dredge  under  discussion  was 
designed  in  conformity  with  the  established  principle 
of  keeping  the  main  ladder  as  low  as  possible.  Instead 
of  hoisting  the  unwashed  and  unscreened  material,  how- 
ever, the  screen  has  been  set  on  deck  so  that  the  main 
ladder  discharges  directly  into  it.  The  washed  sand 
on  one  side  and  the  sized  gravel  on  the  other  are  dis- 
charged from  this  screen  into  tanks  built  in  at  either 
side  of  the  hull,  from  which  material  is  hoisted  to  the 
chutes  by  two  additional  bucket  elevators.  In  this 
way  the  total  distance  through  which  the  dredged  ma- 
terial is  lifted  is  the  same  as  in  the  ordinary  design,  ex- 
cept that  the  rejections  are  not  handled  in  the  second 


DREDGE  CARRIES  WEIGHT  LOW^   AND   PRESENTS  LITTLE  SURFACE  TO  WIND 
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lift.  This  plan  also  makes  all  of  the  machinery  readily 
accessible,  repairs  being  carried  out  under  shelter  and 
where  there  is  plenty  of  deck  room  to  work  and  handle 
spare  parts. 

Each  one  of  the  four  spuds  is  operated  by  a  separate 
spud  engine  located  close  to  it  and  below  the  main  deck, 
thus  providing  more  deck  room,  which  is  desirable  on 


engine  is  belted  to  a  countershaft,  which  in  turn  is 
geared  to  the  main  shaft  of  the  upper  tumbler  of  the 
main  ladder.  The  countershaft  al.so  drives  the  smaller 
ladders  and  ihe  screen  by  means  of  link  belts.  There 
are  no  clutches  anywhere  in  the  drive  sy.stem,  so  that 
when  the  engine  is  started  it  is  neces.sary  for  all  three 
ladders  and  the  screen  to  move. 


Cross  -  Sec+ior 
MAIN  MACHINKRY    IS   ACCESSIKI.K   FU0:M   "'UK    niOrK    AXP   rOMPArTLV    AURAN'OED 


account  of  handling  the  barges  for  loading.  The  main 
centrifugal  pump  is  also  set  below  the  main  deck  and 
below  the  water  line,  so  that  it  is  self -priming. 

The  fuel  bin  is  large  enough  to  carry  a  week's  supply 
of  fuel.  This  can  be  charged  either  from  a  derrick  boat 
or  by  means  of  a  jib  crane  which  is  attached  to  the 
framework  of  the  superstructure  or  coal  can  be  loaded 
on  the  main  deck  close  to  the  boilers  from  adjacent  fuel 
flats. 

All  the  main  machinery  of  the  dredge  is  driven  by  a 
tandem  compound  condensing  engine,  11  x  20  x  22  in., 
which  has  been  found  to  develop  about  122  hp.     This 


The  ladders  are  all  of  the  type  used  on  the  California 
gold  dredges,  with  cast  steel  close-connected  buckets. 
The  shape  of  the  bucket,  however,  is  slightly  different 
from  that  found  in  gold-dredging  practice,  as  will  be 
seen  from  the  details  shown  herewith.  The  digging 
buckets  on  the  main  ladder,  of  oh  cu.ft.  capacity,  are 
driven  by  a  hexagon  tumbler  which  engages  *hem  with 
manganese  steel  wearing  plates.  All  of  the  pins  con- 
necting the  buckets  in  both  the  main  and  the  side  lad- 
ders are  of  manganese  steel  and  run  in  manganese  steel 
oushings.  Manganese  steel  wearing  plates  are  used  also 
on  the  tumblers  for  the  side  ladders.     These  pins  and 
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bushings,  operating  either  in  the  water  or  under  a  con- 
stant flow  of  water,  are  relied  on  to  run  until  renewal  is 
necessary  without  developing  undue  wear  or  friction. 

The  main  screen  is  double-jacketed,  and  receives  all 
material  passing  the  grizzly  onto  which  the  main  ladder 
discharges.  Large  boulders  slide  over  the  grizzly 
through    the   main   well   of   the   boat    into   the   river. 


■  Bore  1p  press  orj 
/O  D/'am.  S/xrft 
of- 100  Tons 
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Details,  of  Top   Tumbler 
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Bucket   for    Digging    Ladder,    5^  Co.  Ft. 
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the  greatest  washing  effect.  The  sand  passes  through 
the  inner  screen  to  the  outer  jacket,  and  thence  to  the 
sand  tank  located  on  the  starboard  side  of  the  boat. 
The  gravel  retained  on  the  inner  and  outer  screens 
passes  to  the  gravel  tank  on  the  port  side  of  the  boat. 
The  rejections  from  the  screen  are  delivered  into  a  well 
2  ft.  square  built  through  the  hull. 

The  two  side  elevators  which  raise  material  from  the 
tank  to  the  head  of  the  loading  chute  on  either  side  are 
of  the  same  capacity,  as  the  material  recovered  runs 
about  45  per  cent,  sand  and  55  per  cent,  gravel.  The 
chutes  on  either  side  are  alike,  made  of  sheet  steel  and 
able  to  discharge  material  at  the  end  or  through  either 
of  two  traps  controlled  from  the  deck.  In  this  way  it 
is  possible  for  a  man  on  the  deck  to  control  the  prog- 
ress of  loading  from  side  to  side  of  the  scow,  while  the 
loading  from  one  end  to  the  other  is  controlled  by  warp- . 
ing  the  boat  alongside  the  dredge.  Six-hundred  ton 
deck  scows  with  2-ft.  high  cargo  boxes  are  used  to  trans- 
port sand  and  gravel  from  the  dredge  to  the  dock. 

The  product  of  the  dredge  is  marketed  in  the  Pitts- 
burgh district,  where  sand  and  gravel  of  the  sizes  used 
in  concrete  are  chiefly  in  demand.  The  output  of  this 
dredge  at  a  speed  of  5  r.p.m.  for  the  main  tumbler  and 
with  thirty  5i-cu.ft.  buckets  in  the  chain,  would  theo- 
retically amount  to  5000  tons  in  a  10-hr.  day.  However, 
it  is  impossible  to  operate  continuously  because  of  the 
necessity  for  changing  scows,  and  moving  location  of 
dredge,  which  it  is  estimated  consumes  2|  hr.  of  the 
day  under  ordinary  circumstances.  The  output  is  still 
further  reduced  by  the  rejections,  which  may  amount 
to  500  or  600  tons  in  a  day's  run.  On  this  account  the 
maximum  output  of  the  dredge  is  placed  at  3600  tons  a 
10-hr.  day. 

The  dredge,  known  as  "Keystone  No.  4,"  was  designed 
and  built  for  the  Keystone  Sand  and  Supply  Company 
by  the  Dravo  Contracting  Company.  The  hull  was  built 
and  launched  at  the  Dravo  company's  Neville  Island 
Yard,  the  machinery  assembled  and  the  digger  com- 
pleted within  200  yd.  of  where  it  is  now  engaged  in  re- 
covering sand  and  gravel  from  the  river  bottom. 


Bale   -for    Digging   Ladder 
DKSIGN    PRESENTS    SEVERAL    UNUSUAL.   DETAILS 

Through  the  screen,  a  little  above  the  center  line,  runs 
a  5-in.  wash  water  pipe  which  is  fed  by  the  10-in. 
centrifugal  pump  set  in  the  hold.  This  pump  supplies 
2800  gal.  of  water  per  min.  at  30-ft.  head.  The  screen, 
7  ft  6  in.  by  27  ft.  over  all,  is  set  on  a  slope  of  1  in  12 
and  makes  11  r.p.m.  The  5-in.  pipe  mentioned  is  fitted 
with  a  number  of  nozzles^  throwing  the  water  against 
the  contents  of  the  screen  in  such  a  manner  as  to  obtain 


Rapid  House  Construction  with 
Concrete  Studs 

Fire-Resistive  Walls  Made  of  Cement  Stucco  on  Metal 

Lath — Frame  and  Wall  Concrete  Placed 

in  One  Operation 

CEMENT-STUCCO  wall  surfacing  in  conjunction 
with  a  main  frame  of  concrete  studs  and  caps  char- 
acterizes a  new  system  of  fire-resistent  dwelling  house  j 
construction  proposed  by  Emile  G.  Perrot,  of  Ballinger  j^ 
&  Perrot,  architects  and  engineers,  Philadelphia.  The 
plan  and  the  construction  methods  are  under  consider- 
ation for  use  in  the  large-scale  housing  work  about  to 
be  started  by  the  Government. 

Built  in  ten-unit  rows,  as  sketched  herewith,  such 
houses  can  be  built  at  present  material  and  labor 
prices  for  $2500  per  house  of  six  rooms,  according  to 
bids  taken.  This  figure  includes  the  cost  of  heating 
(hot-air  furnace  and  piping).  The  price  is  as  low  as 
that  bid  on  the  same  house  of  wood  frame  construction 
and  shingle  covering,  and  is  $100  lower  per  house  than 
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when  8-in.  brick  walls  are  used  for  exterior  and  party 
walls. 

The  design  and  the  method  of  construction  are  inter- 
dependent. The  concreting  is  carried  on  in  one  opera- 
tion, in  which  both  the  frame  members  and  the  stucco 
are  placed.  The  construction  of  such  a  house  is  thus 
described : 

"After  the  cellar  is  excavated  a  stone  or  concrete 
foundation  wall  is  built,  and  the  first-floor  wood  joists 
are  set  in  place  on  the  foundation  walls.  On  these 
joists  a  wood  frame  consisting  of  studs,  joists  and  raf- 
ters is  erected  in  the  customary  manner  of  building  the 
skeleton   of   a   frame   house.       Every    fourth   stud    is 
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PART       FIRST        FLOOR       PLAN 
PART    FRONT    ELEVATION    AND    FLOOR    PLANS    OF    TEN- 
UNIT  HOUSE  WITH  CONCRETE  STUDS 

doubled,  allowing  a  3  x  4-in.  space  between,  which  is 
later  filled  with  concrete  to  form  a  concrete  stud.  At 
the  second-floor  and  roof  levels  a  ledger  board  with 
bottom  attached  is  placed  over  the  studs  and  so  ar- 
ranged that  the  concrete  studs  when  completed  will 
be  continuous  from  foundation  to  roof.  On  top  of  the 
ledger  board  the  second-floor  joists  are  set,  then  the 
second-story  studs  and  forms.  When  this  frame  is  com- 
pleted, including  the  party  walls,  and  the  roof  is  on, 
heavy  waterproofed  paper  is  nailed  to  the  outside  of 
the  exterior  wall  studs,  leaving  the  space  between  the 
doubled  studs  open  to  receive  the  concrete.  Over  the 
waterproofed  paper  the  metal  lath  or  concrete  rein- 
forcement is  stretched.  The  concrete  studs  are  rein- 
forced with  steel  rods  fastened  to  the  metal  lath.     The 
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PARTY  WALL  CONSTRUCTION 

wood  studs  not  only  support  the  cement  stucco  while 
it  is  being  applied,  but  also  serve  as  furring  strips  in 
the  finished  building. 

When  all  is  completed  to  this  stage,  the   li-in.  or 


FRAMING  AT  REAR  CORNER  OF  END  HOUSE 
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2-in.  concrete  coating  on  the  outside  is  applied,  and 
at  the  same  time  the  spaces  between  the  doubled  studs 
and  in  the  ledger  boards  are  filled  to  form  the  concrete 
studs  and  caps.  This  work  is  preferably  done  with  the 
cement  gun,  but  if  for  any  reason  the  cement  gun  is  not 
available  it  can  be  done  by  hand.  The  rapidity  of  the 
work  depends  only  upon  the  number  of  cement  guns 
put  into  simultaneous  operation,  or,  if  the  work  is  done 
by  hand,  the  number  of  workmen  employed  at  any  one 
time." 

A  concrete  roof  can  be  used  on  such  a  house,  but  Mr. 
Perrot  prefers  wood  roof  framing  and  a  fire-resisting 
covering  (asbestos  and  asphalted-felt  shingles,  slate, 
and  built-up  roofings  of  felt,  tar  and  gravel). 

Among  the  advantages  of  the  method  of  construction, 
according  to  the  designers,  are  the  elimination  of  shrink- 
age and  settlement  cracks  through  the  use  of  concrete 
framing,  and  the  fact  that  fireproof  exterior  and  party 
walls  are  obtained  at  a  cost  no  greater  than  that  of 
wood-frame  walls.  In  conjunction  with  these  advan- 
tages, rapidity  of  construction  is  the  distinctive  feature 
of  the  method.  A  ten-unit  house  can  be  built  in  three 
weeks,  it  is  stated,  from  the  time  the  cellar  is  dug.  The 
method  of  construction,  shown  as  applied  to  workmen's 
houses,  is  considered  to  be  well  adapted  for  building 
barracks,  hospitals  and  one-story  factories. 


Railway  Engineers  Accept  Most  of 
Committees'  Recommendations 

No  Heated  Discussions  of   Final   Reports,  and  Few 
Sections  Turned  Back  at  Nineteenth 
,  A.  R.  E.  A.  Convention 

RECOMMENDATIONS  of  fourteen  committees  of 
the  American  Railway  Engineering  Association 
were  adopted  at  the  convention  last  week.  None  of  them 
were  matters  over  which  there  was  much  debate  this 
year,  although  two,  that  pertaining  to  the  comparative 
cost  of  ballast  and  reinforced-concrete  trestles  and  that 
relating  to  24-in.  depth  of  ballast,  have  been  much 
discussed  in  previous  years.  Few  recommendations  were 
referred  back  to  thg  committees.  The  matter  approved 
will  be  published  in  a  supplement  to  the  Manual,  pending 
the  publication  of  a  new  edition  of  the  Manual. 
;  Roadway — With  certain  slight  modificatioiis  the  ten 
conclusions  relative  to  the  drainage  of  roadway  through 
stations  and  yards  were  adopted. 

Ballast — After  several  years  the  committee  has  accom- 
plished the  adoption  of  a  standard  section  for  24-in. 
depth  of  ballast — not  a  stipulation  that  24  in.  should 
be  used,  but  that  where  such  depth  is  used  the  standard 
should  be  followed.  Other  conclusions  adopted  were 
paragraphs  relative  to  cars  and  train  operation  for  the 
handling  of  ballast,  an  endorsement  of  the  mechanical 
tie  tamper,  conclusions  adverse  to  ballasting  by  contract 
and  an  outline  of  the  comparative  merits  of  different 
ballast  materials. 

/Sail— Specifications  were  adopted  for  quenched  carbon 
and  carbon  alloy  steel  joint  bars,  to  be  substituted  for  the 
specifications  for  heat-treated,  oil-quenched  steel  joint 
bars  in  the  Manual.  Specifications  were  also  adopted 
for  quenched  carbon  and  quenched  alloy  steel  track  bolts 
with  nuts,  and  for  medium  carbon  steel  track  bolts  with 


nuts,  to  replace  the  existing  specifications  for  track 
bolts.  The  committee's  recommendations  regarding  the 
locations  for  physical  test  specimens  and  for  chemical 
samples  from  rails  were  accepted. 

Track — A  design  for  cut  track  spike  was  adopted. 
Revisions  in  the  Manual  were  accepted. 

Buildings — Conclusions  were  adopted  relative  to  pro- 
visions to  insure  safe  walking  in  and  about  passenger 
stations. 

Wooden  Bridges  and  Trestles — The  conclusion  rejected 
last  year,  that  creosoted  timber  trestles  are  more  eco- 
nomical than  concrete  except  when  the  cost  of  the  con- 
crete structure  is  less  than  one  and  one-half  times  the 
cost  of  the  wooden  structure,  was  adopted,  together  with 
analyses  and  tables  supporting  the  conclusion.  Conclu- 
sions endorsing  the  use  of  lagscrews  instead  of  bolts  and 
nuts;  were  accepted,  as  were  certain  Manual  revisions. 

Masonry — Several  pages  of  matter  were  adopted  rela- 
tive to  premolded  and  cast-in-place  piles.  These  embrace 
a  classification  and  description  of  concrete  piles,  typical 
designs  for  premolded  piles  and  specifications  for  con- 
structing and  for  driving  premolded  piles.  Some  modi- 
fications were  made  in  the  text  as  given  in  Bulletin  204. 

Signs,  Fences  and  Crossings — Recommendations  speci- 
fying dimensions  of  flangeways  were  adopted,  as  were 
conclusions  relative  to  concrete  fence  posts;  one  con- 
clusion adverse  to  the  use  of  concrete  posts  in  the  gen- 
eral vicinity  of  salt  water  was  referred  back  to  the  com- 
mittee. Photographs  illustrating  different  types  of 
fences  were  approved  for  supplementing  matter  now  in 
the  Manual. 

Signs  and  Interlocking — Designs  for  various  fixed 
signs  pertaining  to  the  operation  of  trains  were  adopted. 
There  were  also  adopted  five  plates  of  symbols,  four  of 
them  being  substitutes  for  plates  now  in  the  Manual. 

Records  and  Accounts — The  specifications  for  maps 
and  profiles  that  have  been  before  the  association  dur- 
ing the  past  year  were  adopted. 

Water  Service — With  slight  modifications  rules  of- 
fered for  the  care  of  boilers  in  pumping  stations  were 
adopted;  the  examination  questions  the  committee  sub- 
mitted were  withdrawn  for  further  consideration. 
Rather  extensive  revisions  in  the  Manual  were  ap- 
proved; in  the  main  they  involved  improved  wording 
only,  but  two  of  them,  relating  to  the  tendency  of 
treated  water  to  foam,  were  designed  to  show  the  diflli- 
culty  to  be  less  than  is  implied  in  the  matter  now  in  the 
Manual. 

Yards  and  Terminals — By  a  unanimous  vote  the  cate-j 
chism  of  yard  design  and  operation   (published  in  En- 
gineering News-Record  of  March  21),  together  with  thej 
statement  of  principles  preceding  it,  was  adopted.    The 
convention  also  adopted,  with  the  elision  of  a  small  part 
relating  to  capacity,  the  specifications  for  track  scales., 

Iron  and  Steel  Structures — Specifications  that  havej 
been  before  the  association  for  the  past  year,  covering} 
bronze  bearing  metals  for  turntables  and  movable  rail- 
road bridges,  were  adopted.    The  committee's  three  con- 
clusions on  column  tests  were  also  accepted. 

Uniform    General    Contract    Forms — An    agreement] 
form  for  industry  tracks,  a  separate  recommendation 
relative  to  the  basis  for  division  of  cost  of  construction 
and  maintenance,  and  an  agreement  for  interlocking 
plants  were  all  adopted. 
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Hinged  Polygonal  Steel  Arch  Carries  Viaduct  Spans 

Plate-Girder  Spans  Supported  by  Novel  Use  of  Arch  Trusses  Over  Deep  Gorge— 
Viaduct  Approach  Footings  Braced  Against  Sliding 


A  POLYGONAL  center-hinge  riveted  steel  arch  of 
116-ft.  span  is  the  distinctive  feature  of  the  plate- 
girder  viaduct  carrying  the  Lake  Superior  &  Ishpeming 
Ry.  over  the  Dead  River,  near  Marquette,  Mich.  The 
arch  does  not  carry  the  deck  directly,  but  posts  of  the 
arch  trusses  extend  above  the  level  of  the  crown  and  sup- 
port plate-girder  viaduct  spans.  The  main  reason  for 
adopting  the  arch  was  to  avoid  the  use  of  falsework, 
which  was  not  feasible  on  account  of  the  height  of 
the  structure. 

The  arch  had  to  be  designed  to  clear  the  old  trestle 
towers  and  foundations,  and  in  order  to  be  self-support- 
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ture  was  576  ft.  long,  with  eight  girder  spans  of  30  and 
45  ft.,  a  deck-trus.s  river  span  of  96  fi.,  and  180  ft.  of 
timber  trestle.  This  was  built  in  1896,  and  was  too 
light  for  the  heavy  engines  which  the  railway  intended 
to  introduce   in   1916. 

Built  on  the  same  center-line,  the  new  structure  is 
581  ft.  long,  with  eight  plate-girder  spans  of  30  to  72 
ft.,  carried  by  towers  and  bents  in  the  usual  way,  and 
three  girder  spans  carried  by  the  116-ft.  arch  over  the 
river.  It  will  be  noted  that  the  horizontal  top  chord 
of  the  arch  does  not  form  the  deck  of  the  bridge. 
The  two  vertical  bents  of  each  side  of  the  arch  trusses 
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3  SPANS  BUILT  OF  OLD 
MATERIAL 


ing  during  erection  it  was  built  on 
the  cantilever  system.  Other  fea- 
tures of  the  structure  include  a 
taper  bent  supporting  two  girder 
spans,  an  intermediate  concrete 
box  abutment  to  eliminate  steel 
spans,  and  the  use  of  concrete 
struts  to  brace  pier  footings  in  loose  ground. 

Dead  River  is  a  turbulent  stream  at  high  water,  and 
has  a  fall  of  about  15  ft.  at  the  bridge  site.  The  bridge 
makes  a  skew  crossing  of  the  gorge,  which  has  a  rocky 
bottom  and  a  steep  rock  cliff  on  one  side,  while  on  the 
other  side  the  slope  is  flatter  and  there  is  an  approach 
fill.  The  track  is  on  a  grade  of  1.63%,  descending  in 
the  direction  of  the  loaded  ore  trains.     The  old  struc- 


EL.EVATION    OP    PLATE-GIRDF:R    VIADUCT    WITH    ARCH     SPAX 


extend  some  30  ft,  above  the  arch,  and  carry  a  pair  of 
tower  spans  31  ft.  1*  in.  long,  between  which  is  a 
girder  span  of  53  ft.  9  in.  over  the  center  of  the  arch. 

The  proportions  of  the  arch  are  unusual,  there  be- 
ing a  span  of  116  ft.  with  a  rise  of  74  ft.  The  height 
from  footings  to  base  of  rail  at  the  river  crossing  is 
104  ft.,  and  from  water  level  to  rail  level  the  height 
is  135  ft.  In  a  preliminary  design,  a  rise  of  only  50 
ft.  was  provided,  but  with  trestle  towers  54  ft.  high  on 
top  of  this  arch  the  heavy  moments,  due  to  traction 
on  the  grade  of  1.63 <"r  made  this  arrangement  unsatis- 
factory. In  the  adopted  design,  the  rise  is  increased 
to  74  ft.,  and  the  height  of  trestle  tower  above  the  arch 
is  correspondingly  reduced  to  30  ft.,  giving  ample 
stability. 

Two  pairs  of  approximately  triangular  trusses  form 
the  arch,  each  truss  having  one  vertic<>l  leg  and  one 
horizontal  leg.     The  trusses  rest  on  disk  shoe  bearings, 
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and  have  a  hinge-pin  connection  at  the  crown.  Their 
sides  have  a  batter  of  U  in  12.  Each  of  the  main 
members  consists  of  a  pair  of  channels  placed  with 
rtanges  outward  and  having  a  cover  plate  on  one  side. 
Each  member  of  the  web  system  is  composed  of  two  or 
four  angles. 

The  crown  hinge  in  each  truss  is  made  with  a  6-in. 


surface.  The  base  casting  anchored  to  the  concrete 
pedestal  has  a  recessed  top,  in  which  is  seated  a  plate 
whose  upper  surface  is  shaped  as  a  segment  of  a 
sphere,  fitting  the  concave  surface  of  the  shoe  of  the 
arch.  Each  of  these  three  parts  is  a  steel  casting.  The 
concrete  pedestals  are  seated  on  bedrock,  and  have 
their  bearing  surfaces  at  an  inclination  of  1  on  4. 


COMBINATION  OF  THREE-HINGED  ARCH   ANn   VIADUCT  SUPERSTRUCTURE  CARRIES  RAILWAY  ACROSS  GORGE 


pin  fitted  to  bearings  in  pin  plates  on  the  ends  of  the 
horizontal  top  chords.  These  plates  have  their  ends  cut 
away  above  and  below  the  pin  bearing,  so  as  to  permit 
of  vertical  movement  of  the  joint  under  the  influence 
of  load  and  temperature. 

At  each  foot  of  the  arch,  the  vertical  post  and 
inclined  chord  are  united  as  one  member,  the  end  of 
which  is  fitted  with  a  shoe  having  a  concave  bearing 


While  the  arch  is  the  principal  feature,  there  are 
other  special  points  in  the  design.  At  the  east  end,  the 
arch  is  flanked  by  four  plate-girder  spans,  two  of 
which  have  new  girders,  while  the  others  are  com- 
posed of  old  girders  doubled  up.  The  third  span  is 
carried  by  a  steel  tower.  The  adjacent  ends  of  the 
first  and  second  flanking  spans  are  carried  by  a  taper- 
ing four-post  bent  85  ft.  high,  having  a  base  6  x  30  ft, 
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Each  leg  is  composed  of  two  L-shaped  members  built 
up  of  a  plate  with  two  an^jles  on  the  outer  edj^e  and 
one  on  the  inner  edge.  This  bent  was  introduced  be- 
cause it  was  considered  that  a  full  tower  was  not 
necessary  or  economical,  but  that  some  form  of  single 
Dent  possessing  longitudinal  stability  was  to  be  pre- 
ferred. 

The  new  girders  of  the  viaduct  spans  (except  those  of 
the  towers)  are  of  fish-belly  shape,  in  order  to  effect 
economy  of  material  and  to  clear  the  caps  of  the  old 
columns.  Where  girders  from  the  old  structure  are 
used,  they  are  arranged  in  pairs,  with  two  girders 
for  each  side  of  the  span.  Those  of  each  pair  are 
spaced  15  in.  c.  to  c.  of  webs,  and  are  connected  by 
diaphragms;  the  diaphragms  and  the  lateral  braces 
were  made  up  in  the  field  from  material  of  the  old  struc- 
ture. The  three  separate  spans  at  the  west  end  are 
of  old  girders  doubled  up  and  connected  in  pairs, 
as  described.  Their  steel  bents  are  built  up  of  columns 
from  the  old  bridge,  cut  to  length  with  a  gas-torch. 
They  rest  on  concrete  pedestals  and  footings.  Wood 
foundation  piles  are  used  under  those  footings  which 
could  not  be  placed  on  rock,  and  also  under  the  small 
U-shaped  end  abutment. 

Unfavorable  foundation  conditions  on  the  east  side 
of  the  river  made  it  necessary  to  provide  against  longi- 
tudinal movement  of  the  pedestal  piers.  The  abut- 
ment and  the  footings  of  the  first  two  piers  are  built 
in  the  end  of  a  large  sand  fill,  which  is  somewhat  un- 
stable. The  next  pier,  which  is  that  of  the  taper  bent, 
is  built  on  solid  rock.  Concrete  struts  at  the  ground 
level  are  placed  between  the  abutment  and  the  inter- 
mediate piers,  thus  bracing  them  all  against  the  third 
pier,  which  is  made  of  such  weight  and  shape  as  to 
resist  the  thrust. 

A  concrete-box  intermediate  abutment  divides  the 
steel  structure  in  two  parts.  Flanking  the  west  side 
of  the  arch  is  a  plate-girder  span  72  ft.  3  in.  long. 
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Between  this  and  the  three  end  spans  is  a  concrete 
box  60  ft.  long,  near  the  edge  of  a  cliff.  This  is  built 
on  a  rock  ridge  which  comes  within  20  ft.  of  the  rail 
level,  and  thus  permits  a  reduction  in  cost  by  eliminat- 
ing a  stretch  of  steel  superstructure.  The  end  walls 
are  abutments  proper.  They  are  connected  by  side 
walls  which  are  held  together  by  transverse  steel  tie- 
rods  and  are  anchored  to  the  rock  by  dowels.  This 
box  is  filled  with  earth,  upon  which  is  laid  the  track 
ballast. 

The  spans  were  so  arranged  as  to  bring  their  sup- 
ports between  those  of  the  old  structure,  in  order  that 
erection  would  involve  a  minimum  of  interference  with 
or  alteration  of  the  existing  work.  The  erection  was 
carried  on  during  the  winter  of  1915-16,  when  the  ore 
traffic  had  ceased  and  traffic  was  light. 

The  bridge  is  designed  for  Cooper's  E-60  iive-load. 
Wind  pressure  is  taken  at  30  lb.  per  sq.ft. 

Some  of  the  special  or  novel  features  of  the  design 
v;ere  introduced  on  account  of  the  necessity  of  keep- 
ing clear  of  the  old  structure  and  maintaining  the  line 
open  for  trafl!ic  during  erection.  Thus  it  wa;>  necessary 
for  the  new  girders  to  clear  the  caps  of  the  old  steel 
bents,  these  caps  being  very  high  on  account  of  the 
shallowness  of  some  of  the  old  spans.  Then  the  new 
girders  for  the  spans  over  the  arch  were  spaced  close 
enough  to  clear  the  old  96-ft.  deck-truss  span,  thus 
permitting  the  removal  of  this  span  for  use  elsewhere. 

Design,  manufacture  and  erection  of  the  structure 
were  all  in  the  hands  of  the  Wisconsin  Bridge  &  Iron 
Co.,  Milwaukee.  Information  and  plans  have  been  sup- 
plied by  J.  F.  Jackson,  who  until  recency  was  vice 
president  of  the  company.  The  foundations  and  con- 
crete work  were  done  by  the  railway  forces.  All  con- 
struction was  under  the  supervision  of  R.  C.  Young, 
chief  engineer  of  the  Lake  Superior  &  Ishpeming 
Railway. 
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Highway  Problems  Considered  Under  Ten  Main  Heads 

Bond  Limitations,  Better  Drainage,  Lower  Grades,  TraflSc  Study,  Better  Types,  Load  Limits, 
Safety  Factors,  Adequate  Maintenance,  Laboratory  Control  and  Opportunities 

Extracts  from  a  Lecture  by  H.  Eltinge  Breed,  First  Deputy  Highivay  Commissioner,  New  York  State,  before 

the  Roads  School  of  Michigan  University 


IT  IS  well  that  road  schools  have  been  inaugurated. 
It  is  part  of  a  great  work,  for  the  highway  is  per- 
haps the  greatest  single  factor  in  the  advance  of  civil- 
ization. In  the  development  of  this  country  the  rail- 
roads came  into  the  ascendancy  in  the  last  half  century, 
but  today  the  highway,  on  account  of  war  necessity,  has 
again  assumed  its  proper  place  in  the  activities  not  only 
of  this  country  but  of  the  entire  world. 

We  are  now  at  the  start  of  a  movement  which,  in  spite 
of  the  huge  expenditures  involved  during  the  past  ten 
years,  is  still  only  a  beginning.  When,  in  1928,  we 
will  look  back  upon  the  appropriations  of  the  preceding 
ten  years,  they  will  make  the  expenditures  of  today, 
large  as  they  now  seem,  rather  insignificant.  A  few 
years  ago  almost  beyond  hope,  today  a  start  has  been 
made  toward  a  national  system  of  highways  which  will 
connect  every  port  and  center  with  every  remote  village 
and  hamlet,  so  that  the  whole  nation  may  at  all  times 
give  its  whole  strength  to  the  nation's  need. 

So  many  factors  enter  into  the  conditions  which  are 
determining  the  trend  of  highway  work  today  and  the 
ramifications  of  the  work  are  so  many,  that  only  the 
most  important  can  be  selected  for  treatment  at  this 
time.  If  I  should  briefly  and  at  first  outline  the  ten 
conclusions  which  I  expect  to  consider,  the  scope  of  my 
reasoning  will  be  more  readily  grasped.  These  conclu- 
sions, or  main  heads,  are  as  follows: 

(1)  Bond  issues  for  financing  highway  improvement 
should  not  be  made  for  periods 
greater  than  the  life  of  the 
pavement,  except  for  such 
permanent  improvements  as 
alignment  and  grade. 

(2)  More  complete  drainage 
should  be  procured.  This  is 
not  exactly  a  novel  proposi- 
tion, but  it  will  stand  reitera- 
tion even  unto  the  thousandth 
time. 

(3)  Rise  and  fall  should  be 
carefully  determined  on  a 
basis  of  cost  of  haulage.  We 
must  balance  the  lump  cost  of 
leveling  against  the  aggre- 
gate saving  of  motive  power. 

(4)  Essential  to  proper  de- 
sign is  a  definite  study  of  the 
increased  traffic  which  a  route 
will  invite  to  itself  after  com- 
pletion and  when  it  becomes 
a  link  in  a  system. 

(5)  It  is  absolutely  neces- 
sary to  build  better  and  more 
permanent  types  of  pavement. 


(6)  We  mu.st  limit  the  size  of  the  maximum  load  and 
place  some  regulation  upon  motor  truck  traffic. 

(7)  Additional  factors  of  safety  should  be  employed 
as  part  of  a  general  system  of  social  economy. 

(8)  An  adequate  scheme  should  be  developed  for 
maintenance,  renewal  and  reconstruction  from  the  day 
of  completion  on. 

(9)  Laboratory  control  is  cheap  insurance  for  road 
construction. 

(10)  There  are  many  opportunities  for  the  highly 
trained  engineer  in  highway  work. 

Such  are  the  ten  conclusions.  Now,  before  discus- 
sing the  details  of  each,  let  us  consider  briefly  the  gen- 
eral conditions  that  have  produced  them. 

The  building  of  roads  today  has  changed  remarkably 
from  what  it  was  even  a  few  years  ago.  Yesterday  we 
were  building  roads  for  traffic  of  from  one  to  three  tons ; 
today  while  we  are  building  roads  to  withstand  trafl!ic 
of  from  one  to  ten  tons,  the  traflJic  actually  runs  to  a 
maximum  of  twenty  tons;  and  for  tomorrow,  unless 
some  limiting  legislation  saves  us,  we  know  not  what 
to  provide.  This  much  is  certain:  First,  motor  truck 
traffic  has  come  to  stay  because  it  is  a  solution  of  the 
problem  of  transportation  and  railroad  congestion;  sec- 
ond, motor  truck  traffic  is  so  much  the  greatest  destruc- 
tive force  upon  our  highways  that  consideration  of  ft 
must  dominate  all  plans  for  construction. 

The  m.otor  truck  has  become  the  assured  agent  for 
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much  short-haul  traffic  and  for  transporting  product8 
between  the  farm  and  the  railroad.  In  order  to  grant 
relief  to  terminal  facilities  and  release  freight  cars 
for  long-haul  operation,  it  has  been  wisely  suggested 
that  the  motor  truck  should  take  care  of  all  short-haul 
traffic  up  to  distances  of  100  miles.  This  would  relieve, 
for  long-distance  work,  freight  cars  the  greater  part  of 
whose  time  is  now  consumed  in  being  loaded  and  un- 
loaded. It  would  pay  the  shipper  to  use  the  motor  truck 
because  it  would  assure  quick  delivery  and  save  the  ex- 
pense of  extra  handling  when  labor  is  at  a  premium — 
as  it  is  today  and  probably  will  be  for  many  years  to 
come.  There  is  also  another  saving  in  cost  which  comes 
from  the  lessened  handling  in  packing  and  crating.  This 
use  of  our  highways  for  short-haul  freight  traffic 
would  not  only  release  large  numbers  of  cars  which 
seldom,  if  ever,  carry  capacity  loads,  but  would  also 
relieve  congested  terminals  by  decreasing  the  total 
number  of  cars  they  must  accommodate.  But  such  a  use 
of  our  roads  necessitates  a  very  different  type  of  con- 
struction from  that  designed  for  the  traffic  of  even  five 
years  ago. 

Some  statistics  in  regard  to  the  number  of  motor  cars 
in  the  country  at  this  time  may  be  of  interest.  There 
had  been  registered  in  the  country  during  1917,  4,842,- 
139  motor  cars.  Of  these  435,000  v/ere  motor  trucks. 
It  is  estimated  that  the  tonnage  of  goods  hauled  that 
year  was  1,200,000,000.  The  cost  of  haulage  by  motor 
trucks  at  18c.  per  ton  mile  amounted  to  $1,080,000,000. 
The  number  of  persons  in  the  United  States  to  one  motor 
car  was  24;  the  number  of  persons  to  one  motor  car 
in  11  middle  western  states  was  17.  The  percentage  of 
cars  sold  to  farmers  in  1917  was  40.  The  number  of 
automobiles  in  the  United  States  to  each  mile  of  public 
road  is  1.72;  the  number  of  automobiles  in  the  United 
States  to  each  mile  of  surfaced  road  is  14.77. 

On  the  same  basis  as  the  figures  above  given,  there 
were  418,000  motor  vehicles  in  New  York  State.  It  may 
be  interesting  to  give  the  number  of  motor  vehicles  in 
New  York  State  since  the  bureau  of  licenses  has  been 
operated  by  the  Secretary  of  State: 

1911    83,969  1  includps   botli    passenger 

1912   105,749  J      and  ooinnuTcial 

1913 118,996     passonger 

13,932  comiiuToial 

1914 151,059  pa.sspiigpr 

17,369  cominercial 

1915 208,212  passenger 

23,619  coinniercial 

1916   279,048  passonKcr 

35,100     coniinorcial 

1917  .  411,567     (liviilod    as    follows: 

338,682  passniKcr 

11.932  omnibus 

55,402  coniiniTcial 

985  trailers 

2,728  dealers 

1,838  exempts 

Now,  with  this  basis  of  general  conditions  before  us, 
let  us  revert  to  each  of  our  conclusions. 

Bonds  Regulated  to  Life  of  Pavement 

The  first  was  that  bond  issues  for  financing  highway 
improvement  should  not  be  made  for  periods  greater 
than  the  life  of  the  pavement.  Some  examples  seem 
to  justify  this  conclusion.  Let  me  quote  Borough  Pres- 
ident Bowling  of  New  York  City,  as  saying :  "The  life 
of  a  pavement  is  eleven  years.  .  .  .  The  average  life 
of  a  pavement  in  New  York  City  before  the  advent  of 
the  automobile  was  15  years.  The  medium  weight  of 
the  automobile  reduced  this  average  to  eleven  years." 


Supplementinsr  this,  E.  W.  Stem,  chief  en^neer  in 

charge  of  highway.s.  Borough  of  Manhattan,  gives  some 
interesting  figure.s  alxjut  sheet  asphalt  on  concrete 
foundation  completed  July  22,  1912,  and  about  im- 
proved granite  blf>ck  on  concrete  foundation  completed 
Feb.  26,  1913,  both  of  the  most  improved  t>T)e  and  laid 
under  the  best  specifications.  Within  a  period  of  nine 
months  each  was  badly  broken  down,  in  some  places  even 
to  the  shattering  of  the  concrete  foundation;  Z2'^^r  of 
the  area  of  the  granite  had  to  be  relaid  at  a  cost  of 
.$6000,  and  30^r  of  the  asphalt  at  a  cost  of  ll&^O.  Under 
ordinary  city  traffic,  the  maintenance  cost  of  the  granite 
would  have  been  $150  and  of  the  asphalt  $70.  This 
damage  was  done  by  motor  truck  and  trailer.  The 
trailer  carried  about  15  tons  on  steel  tires  S}>  in.  wide, 
the  load  per  inch  width  of  tire  being  1400  lb.  But 
the  point  is  that  while  this  of  course  is  an  exaggerated 
case,  it  shows  the  utter  folly  of  bond  issues  of  25  to  -50 
years  for  pavement.  Fifty  years  is  the  term  in  New 
York  State.  You  can  imagine  the  zest  with  which,  some 
40-odd  years  hence,  our  descendants  will  be  paying  for 
those  shattered  pavements. 

Average  Age  of  Roads 

The  average  age  of  our  waterbound  countrv'  roads  in 
the  past  has  been  about  seven  years  before  partial  or 
total  reconstruction  with  a  maintenance  cost  of  4c.  per 
sq.yd.  per  year.  For  our  bituminous  macadam  roads, 
penetration  method,  the  average  age  is  about  nine  years 
to  time  of  reconstruction.  From  an  inspection  of  our 
records  it  appears  probable  that  the  average  life  of  the 
waterbound  macadam  and  bituminous  macadam  built 
during  the  last  five  years  will  prove  to  be  considerably 
shorter  than  that  of  their  predecessors.  Many  of  them 
already  have  had  to  be  partially  or  entirely  reconstructed 
in  less  time  than  the  average  age  given  above,  in  spite 
of  the  fact  that  we  are  building  better  and  heavier  con- 
struction each  year.  Surely  then  the  period  of  indebted- 
ness for  such  pavements  si  ould  be  shortened. 

Including  excavation,  the  cost  of  permanent  improve- 
n;ents  to  a  highway  runs  about  $5000  per  mile.  This  is 
about  one-half  the  cost  of  a  waterbound.  one-third  the 
cost  of  bituminous  macadam,  penetration  method,  one- 
third  to  one-quarter  the  cost  of  concrete  and  ore-fifth  to 
one-sixth  the  cost  of  brick.  This  percentage  indicates 
the  amount  that  can  be  bonded  for  a  long  period:  the 
rest  of  the  money  should  be  raised  for  periods  of  from 
5  to  15  years,  depending  on  the  type  of  pavement  used. 

My  second  conclusion  was  the  necessity  for  better 
drainrge.  This  seems  an  elementary  topic,  but  like 
many  other  self-pvident  truths,  it  too  often  is  neglected. 
Drainage  problems  are  considered  so  easy  to  solve  that 
anyone  may  adequately  handle  them.  True,  there  is  but 
little  theory  involved  in  the  application  of  the  principles 
that  make  for  perfect  drainage,  but  that  rare  quality 
known  as  judgment  comes  in  largely  here,  as  it  does  in 
all  successful  engineering  work.  Greater  care  and 
judgment  in  respect  to  drainage  are  needed  now  more 
than  ever  before  in  order  to  increase  the  bearing  power 
of  our  soils  for  the  heavier  loads  that  the  traffic  of  to- 
day brings  upon  them. 

This  topic  may  seem  more  worthy  of  attention  when 
I  tell  you  that  in  1916,  84  miles  of  improved  highways 
in  New  York  out  of  a  total  of  1939  miles,  broke  up  in  the 
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spring  of  the  year.  Of  this,  43%  was  directly  attribut- 
able to  inadequate  drainage.  During  1916  about  15% 
of  these  weaker  areas  was  repaired  and  238  miles  of  thin 
pavement  was  resurfaced.  It  may  have  still  more  force 
when  I  tell  you  that  in  New  York  State  in  1917,  48 
miles  of  improved  highways  out  of  a  total  of  2090 
miles  broke  up  in  the  spring  of  the  year  of  which  18  "^r 
was  attributable  to  inadequate  drainage. 

The  percentages  given  as  attributable  to  inadequate 
drainage  were  reported  by  the  men  having  charge  of 
each  section  and  the  personal  equation  enters  largely 
into  the  cause  to  which  each  break-up  was  made  at- 
tributable. They  are,  however,  the  most  accurate  per- 
centages that  could  be  obtained  of  the  inadequacies  of 
our  drainage  systems.  These  roads  were  not  built  by 
guess  but  under  careful  calculation  by  some  of  the  best 
road  engineers  in  the  country.  They  installed  upon 
them  drainage  systems  such  as  they  thought  ample,  but 
they  had  not  taken  into  account  the  large  increase  in 
traffic  and  wheel  loading  that  we  have  today.  The  roads 
failed  because  they  disregarded  the  pumping  action 
caused  by  the  excessive  pounding  of  that  traffic,  which 
draws  the  water  and  fine  material  up  to  and  through  the 
crust  of  the  pavement  until  the  crust  is  broken  and  the 
road  shattered. 

I  shall  not  attempt  to  suggest  any  scheme  for  the  so- 
lution of  the  drainage  problem,  because  each  condition 
requires  different  treatment.  Broadly  speaking,  how- 
ever, drainage  can  be  divided  into  two  classes:  surface 
drainage,  and  sub-surface  drainage.  Surface  drainage 
is  cared  for  by  the  crown  of  the  road  and  side  ditches 
with  proper  run-off  to  carry  the  water  away  from  the 
road  at  frequent  intervals  so  that  it  will  not  trouble  us 
again  as  sub-surface  drainage.  Every  roadway  should 
have  ditches. 

Sub-Surface  Drainage  Essential 

Sub-surface  drainage  is  important  because  the  ability 
of  earth  to  sustain  a  load  depends  largely  upon  its 
moisture  content.  As  this  increases  the  original  firm- 
ness is  lost.  Firmness  decreases  while  settlement  and 
displacement  occur  and  the  finer  particles  may  be  drawn 
up  through  the  interstices  of  the  crust  or  pavement  by 
the  pum.ping  action  of  the  loads  passing  over  the  road. 

Another  destructive  agent  which  depends  upon  the 
amount  of  moisture  in  the  material  is  frost.  Frost  does 
not  affect  dry  material,  but  is  a  danger  to  earth  that 
contains  water.  Therefore,  if  we  wish  to  develop  the 
greatest  bearing  power  for  any  given  soil  we  must  keep 
it  dry — that  is,  prevent  water  from  reaching  the  road  by 
providing  adequate  drainage,  and  also  provide  means  to 
take,  away  such  water  as  comes  to  the  road  underground 
by  lowering  the  water  table  or  water  level.  If  this  work 
is  properly  done  there  will  be  a  large  saving  in  the 
foundation  or  thickness  of  crust  necessary  to  withstand 
given  loads. 

The  third  conclusion  was  that  rise  and  fall  should  be 
carefully  determined  on  a  basis  of  efficient  cost  of  haul- 
age. Broadly  speaking,  rise  and  fall  is  the  sum  of  the 
differences  in  elevation  between  the  two  termini  of  the 
stretch  under  consideration,  but  for  a  basis  for  a  solu- 
tion of  this  problem  minor  undulations  may  be  disre- 
garded, since  ordinary  momentum  will  carry  the  load 
over  these.    These  differences  of  elevation  and  the  con- 


sequent work  required  to  raise  the  load  to  summits 
should  be  taken  into  consideration  in  the  laying  on  of  the 
grade  line. 

This  determination  is  just  as  much  a  part  of  road 
economics  as  it  is  of  railroad  economics,  where  it  is 
carefully  taken  into  account.  It  may  best  be  illustrated 
by  an  example.  Let  us  assume  1,000,000  tons  of  traffic 
per  year — that  is,  4000  tons  a  day  for  250  days.  We 
know  that  one  gallon  of  gasoline  (58°  Beaume  test)  == 
96,472,000  ft.  lb.  If  the  gasoline  is  25%  efficient  it 
equals  24,118,000  ft.lb.    Therefore,  a  rise  of  1  ft.  would 


take 


1,000,000  tons  X  2000  Ih^JJt  _ 

24,118,000  '        ^"^  ^^''■ 


of  gasoline  which  at  25c.  =  $20  approximately.  This 
capitalized  at  o%  would  equal  $400.  .We  could  usefully 
spend   $400  to   lower   the  summit  of  a   hill   one  foot. 

From  the  foregoing  you  will  see  that  we  can  use- 
fully spend  10c.  a  ton  for  the  daily  tonnage  to  elimi- 
nate 1  ft.  of  rise  or  fall.  In  other  words,  with  a  daily 
tonnage  of  3000  we  could  usefully  spend  $1800  to  cut 
the  summit  3  ft.  and  raise  the  depression  3  feet. 

The  above  example  will  not  apply  to  all  problems  of 
this  nature.  It  is  given  only  to  show  the  possibilities  for 
study.  It  applies  in  two  cases:  one,  where  the  distance 
is  not  changed  and  only  the  summits  are  lowered  and 
the  depressions  raised;  the  other,  where  the  gradient 
is  reduced  by  a  new  location  and  a  change  of  distance. 
The  rate  of  grade  affects  only  the  economy  of  heavier 
loads  with  the  same  power  and  must  be  considered  only 
as  the  virtual  grade.  Virtual  grade  is  the  equivalent 
grade  resulting  from  taking  momentum  into  consider- 
ation. If  in  any  problem  you  may  have  to  consider  the 
automobiles  and  trucks  approach  the  foot  of  a  hill  at  an 
average  speed  of  25  or  30  miles  per  hour  and  reduce  the 
speed  to  10  miles  per  hou.r  at  the  top  of  the  hill,  it  is 
apparent  that  a  large  momentum  stored  in  the  high 
speed  at  the  bottom  of  the  hill  is  exhausted  in  climb- 
ing the  hill.  The  work  the  engine  does  is  the  work 
necessary  to  propel  the  car  up  hill  at  a  uniform  rate  of 
speed,  minus  the  work  done  by  the  momentum  lost  in 
the  reduction  of  the  rate  of  speed. 

Traffic  Census  Should  Be  Made 
The  fourth  conclusion  was  that  essential  to  proper 
design  is  the  result  of  a  definite  study  of  the  increased 
traffic  the  improved  road  will  incur.  The  importance  of 
this  is  best  illustrated  by  the  figures  taken  from  the 
traffic  census  of  an  average  of  11  roads  in  representa- 
tive sections  of  the  state  outside  the  large  cities.  From 
1909  to  1914  there  was  an  increase  of  216%  in  the 
motor  vehicles  and  a  decrease  of  11^%  in  horse-drawn 
vehicles  on  these  roads.  From  1914  to  1916  there  was 
an  increase  of  66%  in  motor  vehicles  and  an  increase 
of  12%  in  horse-drawn  vehicles.  I  give  these  figures 
merely  as  indicative  of  the  increases. 

The  study  of  traffic  conditions  should  begin  with  a 
census  taken  upon  the  road  to  be  improved.  This  will 
have  relative  value  only,  but  it  may  be  interpreted 
through  a  comparison  with  similar  roads  which  have 
been  improved,  considering  also  the  density  and  kind  of 
population  to  be  served.  The  existing  transportation 
facilities  in  this  territory  and  their  adequacy  for  pres- 
ent and  future  needs  will  be  no  small  factor  in  the  in- 
crease of  traffic. 
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Funds  for  building  are  not  unlimited,  so  our  design 
must  take  into  consideration  just  what  the  limits  of 
building  should  be  as  correlated  to  the  limitinK  of  the 
size  of  the  maximum  load,  width  of  vehicle,  pressure  per 
inch  width  of  tire  and  speed  of  the  motor  vehicle.  The 
necessity  of  this  study  is  fully  emphasized  by  the  ever 
increasing  cost  of  construction  and  maintenance  and  by 
the  serious  break-ups  as  summarized  previously. 

The  fifth  conclusion  was  that  it  is  absolutely  neces- 
sary to  build  better  and  more  permanent  types  of  pave- 
ment. We  have  already  shown  the  large  proportionate 
break-ups  in  our  pavements  due  to  bad  drainage  and  in- 
creased traffic  density.  Maintenance  per  mile  per  year 
in  New  York  State  costs  from  $100  to  $1000,  depending 
upon  the  type  of  pavement  used  and  the  factors  al- 
ready considered.  It  is  my  opinion  from  our  experi- 
ence that  all  through  route  pavements  should  have  a  con- 
crete base,  that  is  if  we  are  looking  for  dollar  economy 
and  the. uninterrupted  use  of  our  pavements  for  the 
greater  part  of  the  time.  Each  repair  in  it.self  takes 
money,  and  more  money  is  lost  commercially  by  the 
people  along  the  road  as  well  as  by  the  tourists  when 
everyone  has  to  go  by  a  long  detour. 

Excessive  Loads  Ruin  Best  Construction 

My  sixth  conclusion  was  that  we  must  limit  the  size 
of  the  maximum  load  and  place  some  regulation  upon 
motor-truck  traffic. 

We  have  already  seen  the  damage  done  by  the  in- 
creased traffic  in  the  spring  break-ups  and  in  shorten- 
ing the  average  life  of  our  semi-durable  pavements  while 
increasing  the  cost  of  their  maintenance. 

Curves  have  been  plotted  for  highways  in  different 
sections  of  the  state.  From  these  it  appears  that,  for 
ordinary  waterbound  and  bituminous  roads,  an  average 
maintenance  charge  of  about  $500  to  $700  per  mile  per 
year  will  keep  them  in  satisfactory  condition  indefi- 
nitely, or  so  long  as  the  traffic  tonnage  per  day  keeps 
around  the  1200  mark.  As  an  example  of  this  let  me  say 
that  we  have  in  our  state  waterbound  macadam  14  years 
old  still  in  good  condition.  But  as  this  mark  is  exceeded 
there  seems  to  be  immediate  need  for  reconstruction.  It 
is  probable  that  this  increase  in  tonnage  occurs  mainly 
through  the  increased  use  of  motor  trucks. 

Means  must  be  found  whereby  we  can  build  roads  up 
to  such  standards  as  will  meet  a  certain  class  of  loading 
and  then  legislative  restriction  must  place  such  limits 
on  unreasonable  traffic  that  it  will  be  prevented  from 
negating  the  benefit  taxpayers  ought  to  receive  from 
the  construction  of  good  roads.  It  will  be  well  to  i'e- 
member  that  legislation  should  not  be  so  drastic  as  :o 
retard  the  development  of  economic  transportation. 

The  seventh  conclusion  was  that  additional  factors  of 
safety  should  be  employed  as  part  of  a  general  system 
of  social  economy.  Hard  and  durable  shoulders  should 
be  provided  for  safety  so  that  when  fast  moving  traffic 
is  forced  upon  them  there  will  be  no  skidding  or  acci- 
dents. The  increased  traffic  at  high  speed  calls  more 
than  ever  for  this  safeguard. 

Curves  should  be  banked  for  safety.  This  refinement 
has  been  objected  to  in  that  it  encourages  fast  travel. 
But  speed  has  come  to  stay,  and  why  not  provide  for 
those  who,  driving  under  strange  conditions,  need  all 
the  safeguards  they  can  have?    Widening  the  pavement 


proper  ha.s  decreased  accidents  on  .sharp  turns.  Some 
curves  have  l>een  made  24  to  28  ft.  wide  where  the 
regular  surfacing  i.s  only  16  ft.  in  width. 

Approache.s  to  bridges,  to  grade  croMings  and  at 
intersections  should  be  .safeguarded.  Many  serious  and 
fatal  accidents  have  been  caused  by  approaches  to  in- 
tersections and  grade  crossings  Ijeing  on  a  grade  and 
without  proper  sight  distance.  If  the  grade  crossing 
of  a  railroad  is  above  the  roadway  proper,  it  is  safer 
if  the  roadway  be  carried  out  level  25  ft.  or  more  on 
each  side  of  the  track  so  that  it  may  not  be  neces.sar>'  to 
change  gears  in  driving  across.  This  is  also  applicable 
to  approaches  to  bridges,  which  should  have  a  level 
stretch,  as  long  as  is  economically  possible,  before  pass- 
ing on  to  the  bridge  floor. 

Street  intersections  also  should  be  approached  as 
nearly  on  the  level  as  possible  and  greater  safety  may 
be  secured  by  cutting  the  comers  to  a  longer  radius 
so  that  cars  turning  sharp  corners  will  be  able  to  keep 
on  their  own  side  of  the  street  until  the  full  turn  is 
made.  Danger  signs  should  be  visible  night  and  day. 
To  accomplish  their  purpose  and  not  be  in  themselves  a 
danger,  they  should  be  placed  at  a  standard  distance 
from  the  conditions  to  which  they  call  attention. 

One  would  have  little  doubt  that  the  above  safe- 
guards are  necessary  if  he  were  to  investigate  just 
a  few  of  the  causes  of  the  many  accidents.  The  extra 
cost  will  be  far  more  than  compensated  for  by  the 
additional  safety  to  life  and  limb. 

Maintenance  Under  Separate  Department 

My  eighth  conclusion  was  that  an  adequate  scheme 
should  be  developed  for  maintenance,  renewal  and  re- 
construction from  the  day  of  completion  on.  A  pave- 
ment begins  to  wear  out  the  hour  it  is  put  into  service 
and  in  order  to  perform  its  full  function  and  justify  its 
original  cost,  maintenance  must  be  continuous.  That 
this  work  should  be  well  done,  continuously,  requires  a 
stable  organization  charged  with  this  sole  duty. 

I  have  called  attention  previously  to  the  average  age 
of  waterbound  macadam  and  bituminous  macadam,  pene 
tration  method,  and  their  cost  of  maintenance.  The 
curves  shown  in  the  illustration  give  the  relation  of 
maintenance  to  tonnage.  Unfortunately  the  construc- 
tion of  the  more  durable  types  has  been  so  recent  that  a 
comparative  study  on  the  same  basis  as  the  waterbound 
and  bituminous  macadam  is  practically  impossible.  The 
records  to  the  present  time,  seem  to  show  that  these 
durable  types  are  fully  adequate  to  the  de.nands  made 
upon  them.  And  in  most  cases  $100  and  up  per  mile  per 
year  is  suflicient  allowance  for  maintenance — most  of 
this  being  directly  chargeable  to  items  other  than  pave- 
ment. This,  however,  will  change  in  the  next  few  years 
as  the  pavements  begin  to  require  patching. 

I  would  like  to  call  attention  to  the  fact  that  auto 
registrations  are  increasing  more  rapidly  than  new  con- 
struction, although  the  traffic  tonnage  does  not  increase 
in  proportion.  That  is  to  say,  up  to  1916  at  least  the 
large  increase  was  in  passenger  cars.  Another  point  is 
the  fact  that  the  yearly  maintenance  does  not  increase 
as  rapidly  as  construction,  due  probably  to  two  con- 
ditions; first,  increased  quality  of  the  original  con- 
struction and  the  building  of  moro  durable  types  of 
road;  second,   increased  efficiency   in  the  maintenance 
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department.  It  is  also  evident  from  the  curve  that  the 
tonnage  follows  parallel  with  the  average  maintenance 
curve,  indicating  a  direct  relation  between  traffic  and 
maintenance. 

The  ninth  conclusion  was  that  laboratory  control  is 
cheap  insurance  for  the  success  of  road  construction. 

In  1916  the  total  cost  of  testing  4137  samples  of  all 
kinds  was  $40,268.71,  while  in  1917  the  cost  of  test- 
ing 3645  samples  of  all  kinds  was  $37,687.07.  This 
stated  in  percentage  would  make  the  cost  0.4  of  1%  in 
1916,  for  $9,878,165.27  worth  of  construction  and  main- 
tenance work,  and  0.37  of  1%  in  1917  for  $10,262,309.52 
worth  of  construction  and  maintenance.  Could  you  have 
much  cheaper  insurance  when  you  consider  that  this 
covers  all  material  surveys,  all  testing,  experimental 
and  research  work? 

To  be  able  to  get  durable  types  of  pavement  at  rea- 
sonable cost  we  must  know  all  the  characteristics  of 
the  material  we  intend  to  use,  whether  we  import  or 
manufacture  it.  Many  times  in  our  experience  tests 
have  developed  materials  right  alongside  the  work  that 
were  equal  to,  and  in  some  cases  better  than,  the  more 
expensive  imported  materials  which  in  these  days  of 
car  shortage  it  is  sometimes  impossible  to  get.  Thou- 
sands of  dollars  have  been  saved  by  such  investigations. 

Work  Depends  on  Proper  Tests 

Certain  kinds  of  materials  are  specified  for  certain 
classes  of  work.  The  success  or  failure  of  the  work 
from  day  to  day  depends  upon  that  material  being  up  to 
the  specifications.  Everyone  knows  that  the  proper  pro- 
portions and  manner  of  mixing  make  great  differences 
in  the  finished  result,  and  here  again  the  laboratory 
makes  for  safety. 

The  men  in  charge  of  work  should  make  field  tests  in 
a  practical  manner  and  in  parallel  with  those  of  the 
laboratory  in  order  that  a  constant  check  may  be  kept 
upon  the  materials  going  into  the  work. 

I  can  understand  that,  merely  as  a  matter  of  cost,  it 
may  not  be  practicable  for  every  department  in  the  early 
stages  of  its  development  to  have  a  fully  equipped  lab- 
oratory, but  if  there  is  a  sufficient  demand  for  labora- 
tory work  to  guarantee  enough  of  it,  the  commercial 
laboratories  in  existence  would,  I  am  sure,  be  willing  to 
equip  themselves  to  render  this  service  at  a  nominal 
charge.  It  is  also  a  field  in  which  universities  with  the 
proper  equipment  can  render  great  service.  The  im- 
portance of  testing  has  been  passed  over  too  lightly. 
Judgment  must  be  based  upon  scientific  determina- 
tions. 

The  tenth  conclusion  was,  there  are  many  opportuni- 
ties for  the  highly  trained  engineer  in  highway  work. 
The  problems  of  design,  drainage,  maximum  grade, 
alignment,  traffic  studies,  efficient  cost  per  ton  mile, 
dollar  economy  in  the  use  of  materials  and  construction 
methods,  experimentation,  laboratory  control,  testing  of 
materials,  etc.,  offer  him  a  large  field  for  his  talents 
and  energies.  He  will  learn  what  is  meant  by  factors  of 
safety  (rather  factors  of  ignorance  according  to  one 
highway  commissioner)  and  to  what  degree  they  enter 
highway  engineering  problems.  The  public  will  demand 
better  and  more  economical  results,  which  can  be  ob- 
tained only  by  trained  men  with  experience  who  can 


apply  theoretical  formulae  to  their  problems.  When  to 
technical  ability  a  man  adds  executive  skill  and  the 
ability  to  organize  and  direct  other  men,  he  may  hope 
to  benefit  the  highway  profession  as  much  as  it  is  cer- 
tain to  benefit  him. 


Engineers  Find  Site  for  Cantonment 
in  Porto  Rico  Ideal 

WORK  on  the  cantonment  at  San  Juan,  Porto  Rico, 
was  started  early  in  February.  Charles  B.  Bur- 
dick,  of  Alvord  &  Burdick,  consulting  engineers,  Chi- 
cago, supervising  engineer  for  the  work,  writes  of  the 
site  as  follows: 

"This  is  the  finest  climate  in  the  world.  It  has  Cali- 
fornia skinned  forty  ways.  Day  and  night  the  tempera- 
ture ranges  from  70°  to  80°  P.,  and  always  a  fine  breeze 
(the  southeast  trade)  blowing  in  the  same  direction. 
We  have  70  to  80  in.  of  rain,  all  falling  in  hard  showers 
lasting  only  a  few  minutes  at  a  time.  It  has  rained  hard 
every  night,  but  has  caught  the  boys  only  once  in  the 
day.  All  told,  I  don't  think  we  have  lost  half  an  hour 
on  account  of  rain.  The  soil  is  about  as  sandy  as  Sauga- 
tuck,  and  we  have  absolutely  no  mud  and  no  dust. 

"Naturally,  this  island  has  everything.  The  shores 
are  high  (100  to  200  ft.),  with  a  background  of  moun- 
tain (3500  ft.)  10  to  20  miles  inland,  always  in  plain 
view.  Our  camp  is  shaded  by  probably  10,000  cocoa- 
nut  palms,  most  of  which  we  shall  have  to  locate  to 
squeeze  in  our  buildings  and  tanks. 

"Our  office  and  bunks  are  in  the  yellow  fever  barracks, 
Spanish  buildings  with  thick  stone  walls,  brick  roofs 
and  high  ceilings.  There  is  practically  no  glass  on  the 
island  except  in  the  downtown  stores.  All  openings  are 
latticed  with  shutters,  which  we  keep  partly  closed  on 
the  windward  side  of  the  buildings  so  our  papers  will 
not  blow  away.  There  are  no  screens,  few  flies  and 
mosquitoes,  but  we  sleep  under  bed  screens  to  keep 
out  what  few  there  are.  Casa  Blanca,  where  the  com- 
manding General  lives,  was  begun  by  Ponce  de  Leon 
about  1520,  and  the  old  Spanish  forts  and  the  city  walls 
are  only  a  little  less  ancient. 

"The  city  is  very  clean,  paved  mostly  with  asphalt, 
nearly  all  sewered,  and  supplied  with  a  filtered  surface 
water  supply.  The  plant  was  completed  last  year  (Rob- 
erts pressure  filters).  The  roads  are  administered  under 
the  insular  government,  and  there  are  now  something 
over  200  miles,  all  water-bound  macadam  and  all  oiled, 
adjacent  to  San  Juan.  We  have  a  boulevard  extending 
for  many  miles  beyond  the  camp." 


Has  Right  to  See  City  Engineer's  Records 

The  right  of  the  San  Francisco  Bureau  of  Govern- 
mental Research  to  see  the  plans  and  records  in  the  city 
engineer's  office  pertaining  to  the  city's  Hetch  Hetchy 
water-supply  project  has  been  upheld  by  the  Superior 
Court  in  a  decision  which  declares  that  any  citizen  is 
entitled,  under  the  city  charter,  to  inspect  "all  books 
and  records  of  every"  city  office  or  department.  The 
decision  was  printed  in  The  City  (No.  12;  February, 
1918),  a  publication  issued  by  the  bureau  named.  The 
preceding  number  dealt  with  the  case  prior  to  the 
rendering  of  the  decision. 
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Sheet  Piling  Channel  in  Forebay 
Eliminates  Slush  Ice 

Steady  Flow  of   Wafer  Chilled   in   Rocky   Canyon  Is 

Maintained  in  60-In.  Conduit  in  Coldest 

Colorado  Weather 

BY  CONFINING  the  thread  of  the  stream  to  a  well 
defined  channel  through  the  forebay  feedinj?  the 
headgates  of  the  Platte  Canon  intake  of  the  Denver 
Union  Water  Co.,  slush  ice  difficulties  were  larKcly  over- 
come the  past  season.  A  channel  of  sheet  piling  directs 
the  current  tovv^ard  one  end  of  the  dam  over  which  the 
slush  ice  flows  while  the  clear  water  underneath  is  di- 
verted parallel  to  the  dam  under  the  solid  ice  to  the  in- 
take gates. 

More  than  the  usual  amount  of  slush  ice  comes  to 
these  headgates  because  of  the  following  peculiar  con- 
ditions. The  south  fork  of  the  South  Platte  River,  flow- 
ing into  Lake  Cheesman,  a  26,000,000, 000-gal.  storage 
reservoir,  undergoes  a  gradual  modification  in  temper- 
ature. The  run-off  from  slowly  melting  snows  in  the 
upper  reaches  of  the  watershed  comes,  under  the  tem- 
pering influence  of  a  quiescent  body  of  water  of  great 
depth  and  volume,  to  acquire  the  warmer  temperature 
of  the  mass.  Leaving  the  outlet  at  Lake  Cheesman  the 
comparatively  warm  water  rushes  at  once  into  a  rugged, 
boulder-strewn  channel,  where  it  is  dashed  into  spray 
and  churned  among  the  ice-covered  rocks.  The  tem- 
perature of  the  effluent  water  is  thus  suddenly  lowered 
by  aeration  and  contact  with  congealing  surfaces,  the  re- 
sult being  that  at  the  season  of  maximum  transition 
(occurring  with  the  first  extreme  cold  and  before  the 
temperature  of  the  lake  has  felt  the  winter's  effect) 
slush  ice  is  formed  in  great  quantity.  The  slush  runs 
less  heavily  as  the  winter  progresses  and  the  tempera- 
ture of  the  impounded  water  approaches  that  of  the  en- 
vironment into  which  it  is  discharged. 

About  25  miles  below  Lake  Cheesman  is  located  the 
intake  of  the  60-in.  conduit  through  which  the  water 
diverted  from  the  South  Platte  is  delivered  to  the  differ- 
ent sedimentation  and  filtration  units  preparatory  to  do- 
mestic consumption  in  Denver.    The  problem  of  dealing 


DIVERSION    CHANNEL    BYPASSES    SLUSH    ICE 


ICE    IS   NOT   PERMITTED    TO    FORM    OIREirTLY    IX    FRONT 
OF    1NT.\KE    SCREENS 

with  slush  at  this  intake  has  been  an  evolutionary  cne. 
(See  Engineering  Record,  Oct.  19,  1912,  p.  424.)  In 
order  to  make  clear  the  method  finally  adopted,  and  upon 
the  principle  of  which  it  is  proposed  to  build  permanent 
adjuncts  to  the  present  dam  and  intake  structures,  it 
will  be  sufficient  for  the  purpose  of  this  article  to  de- 
scribe the  improvised  but  effectual  method  now  in  use. 

Reaching  the  head  of  the  forebay  above  the  intake 
the  progress  of  the  slush  is  temporarily  retarded  by  the 
effect  of  still  water.  Gradually  accumulating  and  op- 
posing the  current,  it  finalh  succumbs  to  the  pressure 
from  upstream  and  comes  do\NTi  upon  the  dam.  This 
moment  of  sudden  approach  is  anticipated,  the  terminal 
valves  on  the  60-in.  conduit  are  closed  to  permit  mere 
circulation  and  the  intake  gates  are  lowered  corres- 
pondingly in  order  to  minimize  the  quantity  of  slush 
drawn  into  the  intake  chamber  from  the  mass,  which  in 
a  surprisingly  short  time  is  packed  into  the  angle  be- 
tween dam  and  intake  and  into  every  other  cubic  foot  of 
forebay  as  well.  To  get  the  water  through  this  mass 
of  slush  without  drawing  more  than  is  caused  by  "tun- 
nelling .  ut '  a  by-pass  from  the  river  channel  to  the 
gates  is  the  problem. 

Before  this  tunnelling  is  attempted,  a  means  must  be 
provided  for  dealing  with  the  running  slush  which  is 
encountered  as  soon  as  the  current  is  located  and  tapped. 
This  has  been  found  in  the  form  of  sheet-piling  chan- 
nels. The  driving  of  piling  by  hand  is  contingent  upon 
the  formation  of  ice  upon  which  to  stand  while  driv- 
ing. This  condition  does  not  always  precede  the  slush. 
Moreover,  it  takes  valuable  time  to  drive  piling — valu- 
abe  in  that  the  reser\e  supply  for  the  filter  plants  in  the 
.-sedimentation  basis  is  being  continually  dra\\-n  upon. 

Starting  at  the  upstream  corner  of  the  intake  cham- 
ber, a  line  of  piling  making  a  cofferdam  is  driven  paral- 
lel with  the  crest  of  the  dam  to  a  point  opposite  the 
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SACKS  ON  DAM-CREST  CONFINE  CURRENT  AT  END  OF  DAM 

Boiler  plant  at  end  of  footbridge  furnishes  steam   to   coils   suspended    in   intake   chamber   to 

prevent  slush  ice  from  solidifying. 

near  end  of  the  improvised  10-ft.  spillway,  formed  by 
placing  sacks  of  sand  on  the  remainder  of  the  dam- 
crest.  Butting  against  the  end  of  this  wall  another  is 
started  at  right  angles  to  the  dam,  extending  to  with- 
in 14  ft.  of  the  dam-crest  downstream,  and  upstream 
about  25  ft.  Between  the  downstream  end  of  this  wall 
and  the  dam  is  constructed  a  diverting  gate,  which  now 
constitutes  the  only  opening  through  which  slush  may 
find  access  to  the  intake  chamber.  This  gate  is  formed 
by  a  cut-off  with  one  end  notched  to  fit  snugly  over  the 
sloping  crest  of  the  dam.  It  is  of  sufficient  depth  to 
bring  its  bottom  6  ft.  below  the  ice  surface  when  the 
top  is  level  with  the  crest,  thus  leaving  a  clear  opening 
14  ft.  wide  and  a  depth  below  the  cut-off  varying  with 
the  sand  on  the  river  bottom,  but  averaging  about  6  ft. 
Through  this  gate  the  water  is  drawn  as  soon  as  the 
intake  gates  are  opened. 

A  channel  is  then  sawed  through  the  ice  upstream 
until  the  location  of  the  current  is  determined  by  sound- 
ings. The  slush  under  this  ice  is  cut  out  for  only  3  or 
4  ft.  in  depth  until  the  current  is  encountered.  It  is 
then  churned  loose  to  the  river  bottom.  It  is  gen- 
erally necessary  to  drive  additional  piling  to  divert  and 
raise  the  current  into  this  new  channel,  its  tendency 
frequently  being  to  cross  the  latter  at  an  undesirable 
angle,  which  would  cause  the  current  to  reenter  the 
new  channel  only  after  encountering  the  main  piling- 
wall  below,  too  close  to  the  diverting  gate.  By  raising 
the  current  farther  upstream  it  runs  smoothly  by  the 
time  it  reaches  the  diverting  gate,  the  slush  being  borne 
on  its  surface.  Should  the  cross-current  enter  the  new 
channel  near  the  point  of  suction  it  would  agitate  and 


submerge  much  of  the  slush, 
which  would  then  be  drawn 
into  the  intake.  The  first  25 
ft.  of  this  new  channel  above 
the  dam  is  then  made  safe 
from  danger  of  cross-currents 
from  either  direction  by  an 
additional  line  of  piling  driven 
on  the  opposite  side,  thus 
forming  a  sort  of  flume  at  the 
approach  to  the  diverting 
gate.  There  is  now  no  pos- 
sible course  for  the  slush  to 
follow  save  down  this  flume. 
The  final  step  is  the  submerg- 
ing of  a  second  cutoff  near  the 
upstream  end  of  this  flume. 
Its  top  is  approximately  4  ft. 
below  the  water  surface,  its 
bottom  rests  on  the  river  bed, 
and  its  function  is  to  cause  an 
upthrust  of  the  current  which 
will  prevent  the  channel  from 
clogging  with  slush  as  the  re- 
sult of  a  sudden  falling  off  in 
the  river  flow,  frequently 
caused  by  jams  upstream. 

The  slush,  thus  compelled 
to  run  on  the  surface,  con- 
fined to  a  designated  path  in- 
stead of  approaching  the  point 
of  suction  from  any  or  all  directions,  and  with  danger 
of  sudden  stoppage  in  flow  overcome,  has  but 
little  choice  on  reaching  the  diverting  gate,  where  the 
cutoff  (assisted  by  the  current's  acceleration  toward 
the  dam)  literally  thrusts  the  slush  over  the  dam,  draw- 
ing clear  water  from  underneath.  The  proportion  of 
the  river  which  may  be  diverted  in  this  way  without 
drawing  slush  is  limited  by  that  amount  which  is  re- 
quired to  keep  slush  on  the  move  over  the  dam,  an 
amount  which  itself  varies  with  the  ratio  of  slush  to 
water.  Under  average  conditions  two-thirds  of  the  river 
can  be  effectually  diverted,  and  even  with  a  very  low 
river  and  heavy  run  of  slush  never  less  than  50%  of 
the  total  has  been  taken  into  the  60-in.  line,  practically 
free  of  slush. 

The  fight  with  slush  ice  is  in  the  hands  of  A.  Q. 
Rowell,  superintendent  in  charge  of  the  60-in.  conduit 
and  filter  beds  at  Platte  Canon,  working  under  the  di- 
rect supervision  of  D.  G.  Thomias,  chief  engineer,  Den- 
ver Union  Water  Co. 


Concrete  for  Light  Vehicles — Macadam 
for  Heavier  Traffic 

The  City  of  Wellington,  New  Zealand,  has  authorized 
the  issuance  of  bo-nds  to  the  value  of  $145,995  for  the 
construction  of  about  six  miles  of  concrete  road  25  ft. 
in  width.  This  roadway  will  connect  Wellington  with 
Petone,  one  of  its  suburbs.  The  concrete  strip  will  be 
laid  at  the  center  of  an  existing  100-ft.  macadam  road 
and  will  be  used  only  for  the  lighter  trafl!ic,  such  as 
carriages  and  light  carts,  motor  cars  and  motor  trucks. 
All  heavier  traffic  must  keep   on   the  macadam   road. 
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Motor  Trucks  for  Snow  Removal 
Superior  to  Teams 

At  Meeting  of  Western  Society  of  Engineers  City  and 

Park  Officials  of  Chicago  Discuss  Various 

Measures  Used 

MOTOR  trucks,  hauling  as  much  snow  as  five  teams, 
are  preferable  to  the  latter  for  every  reason  that 
enters  into  the  prompt  and  economical  removal  of  snow 
from  the  downtown  district  of  Chicago.  This  was  the 
conclusion  stated  by  W.  J.  Galligan,  assistant  superin- 
tendent of  streets  in  charge  of  street  and  alley  clean- 
ing, at  a  recent  meeting  of  the  Western  Society  of  En- 
gineers, where  a  symposium  on  "Snow  Removal"  was 
participated  in  by  city  and  park  officials.  Large  slip 
scrapers,  ordinarily  used  by  the  Lincoln  Park  Board 
only  for  cleaning  skating  ponds,  proved  efficient  for 
boulevard  work  where  the  haul  was  short.  The  South 
Park  Board  officials  showed  photographs  of  a  hastily- 
developed  rotary  plow  and  loader  attached  to  the  front 
of  a  three-wheel  motor.  The  snowfalls  of  January  and 
February,  42.5  and  8.4  in.  respectively,  were  of  such- 
frequency  and  intensity  that  all  usual  methods  of  at- 
tack and  removal  were  inadequate.  Some  of  the  meth- 
ods used  by  the  city  and  park  boards  as  told  of  at 
this  meeting  are  given  below. 

City  Hires  66  Trucks 

The  work  of  snow  removal  in  the  Loop,  according  to 
Mr.  Galligan,  is  carried  on  from  the. first  ward  yard 
situated  at  the  foot  of  Randolph  St.  just  east  of  Mich- 
igan Ave.  Here  the  emergency  forces  gather,  are  made 
up  into  gangs  and  are  sent  out.  The  quarters  are  in- 
adequate for  the  orderly  assembly  and  sending  out  of 
such  forces,  it  being  necessary  on  many  occasions  to 
secure  the  services  of  two  mounted  policemen  as  well 
as  four  or  five  officers  on  foot  to  keep  even  a  semblance 
of  order  and  to  prevent  the  mob  from  breaking  down  the 
doors. 

Numbered  snow  time-cards  are  issued  bearing  the 
name  and  address  of  the  holder.  These  cards  are  taken 
up  when  the  men  are  sent  out,  and  are  returned  to  them 
when  they  come  in.  A  list  of  these  card  numbers  is 
furnished  to  each  gang  foreman,  and  in  that  way  he  is 
enabled  to  check  his  gang  several  times  during  the  work- 
ing period,  a  process  found  very  necessary. 

The  teams  and  trucks  are  handled  in  much  the  same 
way.  The  team  tickets  bear  the  name  and  address  of 
the  holder  and  contain  numbered  marginal  spaces  for 
punching  the  number  of  loads  hauled,  a  space  being 
punched  when  the  load  leaves  the  street  and  again  when 
it  is  unloaded  at  the  dump.  Tickets  are  made  up  in 
two  colors,  one  for  day  and  one  for  night. 

As  the  city  budget  did  not  carry  a  provision  for  the 
employment  of  motor  trucks  in  this  work,  consent  was 
obtained  from  the  City  Council  to  use  them  and  the  rate 
fixed  at  $25  for  a  nine-hour  day.  Only  dump  trucks  of 
large  capacity  were  used.  They  were  made  up  into 
squads  of  ten  each.  Each  squad  was  in  charge  of  a  ward 
superintendent,  a  card  puncher  and  two  sub-foremen. 
Five  loaders  were  assigned  to  each  truck.  In  that  way 
trucks  were  loaded  quickly  and  kept  moving,  and  by 
working  day  and  night  shifts  the  principal  streets  in 


the  Loop  were  cleaned  in  72  hours.     For  the  reason  that 

transportation  lines  were  scouring  the  haunt.s  of  labor, 
bidding  as  high  as  $1  per  hour  and  meals,  and  V>ecause 
of  the  extren.ely  cold  weather,  it  was  difficult  to  keep 
men,  and  in  order  to  compete  somewhat  with  the  other 
agencies  that  were  bidding  frantically  for  help,  the 
city  picked  out  the  likely  looking  men,  kept  them  for  the 
night  forces  and  paid  them  time  and  i  half,  or  $3.97 
for  eight  hours.  In  addition,  on  the  colde.st  nights  hot 
coffee  and  .sandwiches  were  sent  to  the  gangs  under  the 
direction  of  a  hastily-organized  commissary  department. 
How  much  this  .service  was  appreciated  is  shown  by 
the  fact  that  on  two  occasions  gangs  that  had  been  in 
some  way  overlooked  by  the  coffee  truck  brought  their 
tools  to  the  ward  yard  at  midnight,  refusing  to  con- 
tinue work. 

The  employment  of  motor  trucks  in  the  work  of  snow 
removal  has  shown  to  the  officials  of  the  bureau  of 
streets  that  the  results  obtained  by  their  u.se  is  far  su- 
perior to  that  of  teams.  The  large  amount  of  creosote 
block  pavement  in  the  Loop  made  the  handling  of  teams 
extremely  difficult.  Unskilled  drivers  and  poorly  shod 
horses  made  the  task  very  hard  and  as  a  consequence 
traffic  was  constantly  interrupted.  Fifty  teams  poorly 
handled  at  strategic  points  in  the  Loop  will  tie  up  Chi- 
cago's street  car  traffic  in  five  minutes  in  a  way  that 
m.ay  take  hours  to  untangle.  With  motor  trucks  no  such 
situations  were  encountered.  The  limited  number  of 
dumping  spaces  handy  to  the  Loop  is  also  a  strong  factor 
in  favor  of  the  employment  of  motor  trucks.  The  Gra- 
ham &  Morton  dock  at  the  foot  of  Wabash  Ave.  is  the 
largest  Loop  dump,  and  will  accommodate  about  75 
teams.  At  the  height  of  a  snow-dumping  day  or  night 
this  spot  was  a  bedlam  of  yelling,  cursing  drivers  with 
the  work  being  interrupted  often  by  staggering  and 
falling  horses.  It  also  was  necessary  to  shovel  the  snow 
from  the  tail  end  of  the  wagon  into  the  river,  while 
bottom  dump  wagons  deposited  their  loads  on  the  dock, 
making  it  necessary  to  rehanule  it  into  the  river.  One 
motor  truck  will  haul  as  much  snow  as  five  teams,  and 
inasmuch  as  66  trucks,  equivalent  to  330  teams,  used 
the  Graham  &  Morton  dock  in  one  night,  the  increased 
capacity  of  the  dock  by  the  use  of  motor  trucks  is  ob- 
vious. The  66  motor  trucks  came  in  and  out  of  the 
dump  without  a  minute's  confusion  or  delay. 

The  rapidity  with  which  the  motor  trucks  operated 
is  indicated  by  the  record  of  Jan.  29  a  typical  night 
at  the  Graham  &  Morton  dock,  when  680  loads  of  snow- 
were  dumped  in  the  river  by  trucks  in  480  min.,  an  aver- 
age of  one  load  every  45  sec.  for  eight  consecutive 
hours. 

During  the  blizzards  of  Jan.  6  and  12  the  department 
hauled  out  of  the  Loop  14,611  wagonloads  of  snow,  or 
67,202  cu.yd.,  together  with  5644  motor  truckloads  con- 
taining 44,179  cu.yd.  The  cost  averaged  54c.  per  cubic 
yard. 

Lincoln  Park  Uses  Ice  Scrapers 

In  Lincoln  Park,  according  to  G.  T.  Donogh-ie.  the  ex- 
perience has  been  that  the  horse  plow  should  be  pulled 
and  the  motor-driven  plow  pushed.  In  the  former  case 
the  abrasive  action  of  the  horses'  hoofs  helps  to  loosen 
and  break  up  the  snow,  while  in  the  latttr  case  the  snow 
is  pushed  to  one  side  before  the  wheels  can  pass  over 
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-md  pacK  it  down.  The  motor-driven  plow  is  by  far 
the  more  efficient  if  it  can  be  used  before  the  snow  is 
packed.  After  packing  has  taken  place  the  motor- 
driven  plow  has  a  tendency  to  ride  over  the  packed  por- 
tions. 

In  the  January  storm  there  was  no  chance  to  keep 
ahead  of  the  snow.  Motor-driven  plows  sent  out  on  the 
boulevards  got  stuck  in  the  drifts  and  had  to  be  hauled 
out  with  teams.  Where  6-  and  7-ft.  cuts  are  met  they 
are  out  of  the  range  of  ordinary  plow  and  scraper  work, 
A  steam  shovel  or  dragline  would  be  a  more  appropriate 
piece  of  machinery.  As  the  plows  went  out  of  commis- 
sion, hand  shoveling  was  the  only  resort  left  to  open  up 
the  pioneer  cut.  In  some  cases  the  snow  was  cast  aside, 
in  others  loaded  directly  into  wagons.  A  piece  of  equip- 
ment that  is  ordinarily  used  only  when  cleaning  the 
skating  ponds  was  then  brought  into  service  on  the 
boulevards.  It  is  a  form  of  slip  scraper  of  i-yd  capacity, 
made  of  wood  and  shod  with  iron.  The  snow  was 
gathered  from  the  boulevards,  hauled  a  short  distance, 
and  then  dumped  clear  of  the  road.  For  the  park  prob- 
lem this  scraper  was  very  efficient.  Following  the  slip 
scrapers  there  was  used  a  battery  of  from  three  to  five 
horse-drawn  blade  scrapers  that  pushed  the  snow  to- 
ward the  curb.  Where  it  was  possible  these  scrapers 
straddled  the  windrow  left  by  the  machine  ahead.  After 
the  horse-drawn  scrapers  had  done  their  work  the  mo- 
tor-driven plows  followed  them  and  made  the  finished 
cut.  The  outlined  procedure  was  the  one  usually  fol- 
lowed. In  many  cases  it  had  to  be  altered  to  fit  special 
conditions.  The  outstanding  feature  in  handling  the 
February  snowstorm  was  that  it  was  necessary  to  re- 
verse the  usual  method  of  procedure,  sending  the  plows 
over  last  instead  of  first,  and  using  the  shovelers  to 
open  the  path  instead  of  trimming  up  after  the  path 
had  been  opened  by  the  plows. 

South  Park  Experiments  with  Plows 

The  ordinary  procedure  followed  by  the  South  Park 
Board,  said  Harry  Richards,  is  as  follows:  "When  a 
fall  of  snow  was  4  in.  or  less,  we  sent  out  10  plows — 
five  left-hand  and  five  right-hand — on  a  50-ft.  driveway, 
the  idea  being  to  bring  all  of  the  snow  from  the  center 
of  a  drive  to  the  gutters.  When  a  snowfall  was  more 
than  4  in.  and  less  than  8  in.,  we  started  one  of  the  plows 
drawn  by  four  horses  near  the  gutter  to  throw  the  first 
cut  of  snow  on  to  the  planting  space  or  edge  of  the  side- 
walk, then  followed  with  four  other  plows  working  from 
the  center  to  the  gutter. 

"Later  the  plan  of  plowing  the  snow  from  the  gutters 
to  the  center  of  a  drive  was  adopted,  but  there  were 
several  reasons  why  we  abandoned  this  method  of  snow 
cleaning.  One  was  that  because  of  the  automobiles,  milk 
wagons  and  other  vehicles  standing  along  the  curbs  it 
was  impossible  to  get  the  snow  cleaned  along  the  gut- 
ters. Another  was  because  when  the  ridge  of  snow  in 
the  center  of  the  street  began  melting,  the  water  ran 
toward  the  gutters,  sometimes  freezing  before  reaching 
them  and  thereby  coating  the  drive  surfaces  with  ice 
which  made  it  quite  dangerous  for  traveling.  A  third 
was  that  it  was  ever  so  much  harder  work  for  the  teams 
to  plow  uphill  from  the  gutter  to  the  crowm  of  the 
drive. 

"All  of  the  special  motor  snow-plows  of  the  South 


Park  commissioners,  those  equipped  with  V-shaped 
plows,  from  which  we  could  usually  expect  fairly  rapid 
and  efficient  service  in  ordinary  snowfalls,  met  their 
Waterloo  in  these  January  storms,  became  stalled  in  the 
drifts  and  were  compelled  to  give  up  the  battle.  Straight 
moldboard  plow  attachments  on  motor  trucks  proved  no 
better.  This  left  us  with  slowly-drawn  plows  of  the 
road-grader  type  as  our  only  means  (aside  from  hand 
shovel  work)  of  opening  passageways  through  the  tight- 
ly-packed and  badly-drifted  snow.  The  areas  covered  by 
the  park  commissioners  in  their  snow  cleaning  work  in- 
clude about  67  miles  of  drive,  175  miles  of  walk  and 
from  90  to  9)  acres  of  skating  ice. 

It  was  a  frequent  occurrence  to  be  obliged  to  dig  the 
horses  out  of  the  drifts  in  which  they  became  stalled. 
Progress  could  only  be  made  by  using  four  horses  on  a 
grader  and  at  first  we  found  14  such  grader  outfits  nec- 
essary to  open  a  passageway  through  the  drifts  along 
the  boulevard  wide  enough  after  one  trip  to  permit  an 
automobile  to  make  its  way  through.  These  14  plows 
were  so  set  that  the  blades  cut  through  the  snow  at  a 
sharp  angle,  each  plow  opening  as  narrow  a  cut  as  pos- 
sible, and  even  then  seven  graders  were  sent  ahead  to 
break  a  way  through  and  scrape  some  snow  off  the  top, 
which  the  seven  following  behind  opened  down  to  the 
pavement.  Later  when  more  headway  had  been  made, 
these  narrow  passageways  through  drifts  were  widened 
oy   hand   shoveling   to   allow   two    machines    to   pass." 

Suggests  Cooperative  Experiments 

While  no  doubt  a  machine  can  be  designed  whose 
operation  will  be  elastic  enough  to  handle  satisfactorily 
the  different  kinds  of  snow  encountered  in  a  season,  in 
Mr.  Richard's  opinion  a  great  deal  of  experimentation 
will  be  necessary  under  actual  working  conditions  to 
evolve  snow-handling  equipment  that  will  prove  rea- 
sonably satisfactory  for  the  varying  requirements  of 
this  line  of  work.  Such  undertakings  must  be  thor- 
oughly and  scientifically  gone  into  and  worked  out  and 
will  necessarily  demand  the  expenditure  of  consider- 
able money,  probably  more  than  any  one  particular  con- 
cern would  be  willing  to  pay.  It  is  hoped  that  some 
cooperative  plan  can  be  brought  about  whereby  large 
cities  and  municipalities  interested  may  pool  their  in- 
terests and  contribute  proportionally  to  a  fund  to  be 
used  in  arriving  at  a  practical  solution  of  the  perplex- 
ing problems  of  snow-removal  work  in  cities.  In  some 
such  way  the  burden  of  cost  can  be  distributed  so  it 
will  not  become  too  oppressive  to  any  one  concerned,  and 
experts  can  be  secured  to  devote  sufficient  time  and 
pbility  to  the  work  to  master  its  problems  and  produce 
results  that  will  be  welcomed  by  those  in  charge  of 
snow-cleaning  work  in  our  cities  and  by  the  public 
in  general. 

Costs  of  snow-cleaning  work  outside  of  the  down- 
town district  range  from  $8.31  per  mile  as  a  minimum 
for  a  4-in.  snowfall  to  $14.98  per  mile  as  a  maximum  for 
a  6-in.  snowfall,  two  teams  being  used  to  a  grader. 
These  costs  are  based  on  a  rate  of  $6  per  eight-hour 
day  for  a  team  and  driver  and  cover  only  the  "rough- 
age." 

Three  winters  ago  a  snow-slushing  machine  was  con- 
structed for  disposing  of  snow  in  the  downtown  district 
through  the  sewers  instead  of  loading  it  on  wagons  and 
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trucks  and  hauling  it  to  a  dump.  This  was  a  small  ma- 
chine, consisting  of  a  water  turbine  with  a  supply  line 
to  a  fire-plug,  so  patterned  that  it  would  hang  in  a 
sewer  manhole  in  a  wire  mesh  basket,  three  free  blades 
chopping  the  snow  and  the  water  from  the  turbine  ex- 
haust forcing  or  washing  it  through  the  wire  basket 
into  the  sewer,  where  the  current  of  water  and  sewage 
took  it  away. 

In  January  of  this  year  the  abnormal  snowfall  plainly 
showed  the  necessity  of  a  powerful  and  efficient  machine 
to  handle  snow  rapidly  and  in  large  quantities.  Aftei 
a  little  experimental  work  a  two-disk  rotary  snow-plow 
was  constructed  and  given  some  preliminary  tests,  but 
the  lateness  of  the  season  did  not  permit  perfecting  it. 
With  hiore  power,  however,  it  gives  promise  of»  being 
developed  into  a  practical  affair. 

A  mechanical  loader  is  being  sought  by  A.  C. 
Schrader  of  the  West  Park  Board.  He  exhibited  a  sug- 
gestion, but  none  of  the  mechanical  details  had  been 
worked  out.  It  consists  of  two  inclined  conveyors,  one 
operating  parallel  with  the  direction  of  travel  of  the  ma- 
chine and  lifting  the  snow  from  the  pavement  and  de- 
positing it  upon  a  conveyor  operating  at  right  angles 
to  the  direction  of  travel  and  delivering  the  snow  in 
high  windrows  or  loading  it  into  wagons  traveling 
alongside. 

Bridge  Collapse  Ascribed  to 
Earth  Subsidence 

Sudden  Failure  of  Concrete  Slab  Spans  Near  Cement 

Plant  Wrecked  Two  Years  Ago  by 

Large  Landslip 

By  E.  J.  Doyle 

Consulting    Engineer,    Albany,    N.    Y. 

DURING  the  night  of  Feb.  26  a  portion  of  a  rein- 
forced-concrete  road  bridge  across  Claverack  Creek 
at  Hudson,  N.  Y.,  sank  into  the  water.  The  failure 
was  sudden.  A  heavy  loaded  truck  had  just  passed 
over  the  bridge;  the  driver  of  the  truck  noticed  noth- 
ing to  indicate  failure,  but  an  automobile  which  met 
the  truck  a  hundred  yards  from  the  bridge  plunged 
into  the  gap  left  by  the  spans  which  had  failed. 

The  bridge,  built  about  eight  years  ago,  was  of  the 
slab  type  and  consisted  of  eight  30-ft.  spans.  The  slabs 
were  supported  on  concrete  bents  carried  on  pile  foun- 
dations.    Two  spans  at  one  end  of  the  crossing  failed. 


The  others  remained  intact,  except  that  some  settlement 
over  the  whole  length  of  the  bridge  is  apparent. 

The  failure  is  of  added  interest  becau.se  of  the  nature 
of  the  ground  in  the  vicinity  of  the  wrecked  bridge. 
On  the  morning  of  Aug.  2,  191-5,  a  large  portion  of  the 
plant  of  the  Knickerbocker  Cement  Co.,  located  on  the 
bank  of  the  stream  aVjout  a  hundred  yards  downstream 
from  the  bridge,  collap.sed  and  sank  into  the  ground, 
leaving  only  the  top  of  a  tall  chimney  and  some  wreck- 
age of  steel  trusses  in  sight  (see  Engineering  Record, 
Aug.  7,  1915,  p.  197  and  Aug.  18,  1915,  p.  253;  and 
Engineering  News,  Aug.  12,  1915,  p.  330).  The  col- 
lapse of  the  cement  plant  was  so  sudden  that  five  men 
who  were  working  in  the  boiler  house  were  caught  and 
buried  in  the  wreckage. 

At  the  time  of  the  cement-plant  failure  the  bed  of 
the  stream  bulged  up  several  feet  and  discharged  the 
water  from  the  creek  ever  the  flat  lands  on  each  side. 
The  bridge  was  nearly  covered  with  water,  but  sus- 
tained no  apparent  injury.  The  state  geologist  later 
made  a  study  of  the  soil  formation  in  the  vicinity. 
There  is  a  surface  layer  of  cemented  sand  and  gravel 
from  seven  to  twenty  feet  thick,  and  under  this  is 
found  very  soft,  wet,  unstable  clay,  of  a  thickness  of 
from  100  to  120  ft.  The  surface  layer  of  gravel  is 
stratified  at  a  steep  angle.  Some  narrow  fissures  exist 
between  the  layers  of  gravel,  but  as  a  whole  the  ground 
is  hard  and  compact  and  was  believed  to  be  capable  of 
safely  taking  the  loads  that  were  put  upon  it. 

The  exact  cause  of  the  bridge  failure  cannot  be  de- 
termined at  present  because  of  the  unusual  depth  of  the 
water,  but  from  a  review  of  the  causes  of  the  cement- 
plant  failure  and  from  indications  of  the  bridge  collapse 
it  seems  apparent  that  it  was  due  to  a  sliding  of  the 
stratified  gravel  upon  itself,  which  carried  a  portion  of 
the  bridge  down  with  it.  The  ruptured  concrete  shows 
a  clean  break,  and  a  portion  of  one  slab  which  remains 
above  water  level  does  not  appear  to  have  suffered 
greatly,  although  some  cracks  appear  on  the  surface. 

Special   Water   Rate   for   Home    Gardens 

To  encourage  home  gardening  the  city  authorities  of 
Corpus  Christi,  Tex.,  have  offered  a  water  rate  of  $1 
for  the  first  2500  gal.  and  15c.  per  1000  gal.  for  al'  above 
that  amount,  for  the  season  of  1918.  This  is  said  to  be 
only  slightly  above  the  cost  of  pumping.  Those  desir- 
ing the  special  rate  must  sign  an  agreement  to  plant 
and  care  for  home  gardens.  Frequent  inspections  will 
be  made  to  see  that  the  privilege  is  not  being  a*^used. 


FAILURE  OP  PIER  WRECKS  TWO  SPANS  OP  CLAVERACK  CREEK  BRinOE  ADJOINING  CL.\Y  TERR.\CE  WHOSE  SUB- 
SIDENCE   DESTROYED    PORTLAND    CEMENT    PLANT 
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Pennsylvania  Water  Rate  Decision  Covers  Many  Points 

Public    Service    Commission  Supreme  in  Matters  of  Judgment— Ground  Water,  Parallel  Mains,  Going  Value 
Bond  Discount,  Reproduction  and  Book  Costs  Involved— Municipalities  Win  in  Ohio  Valley  Water  Co.  Suit 


By  Farley 

of   Gannett,    Seelye   &    Fleming. 

THE  Supreme  Court  of  Pennsylvania  has  upheld  the 
Public  Service  Commission  and  reversed  the  Su- 
perior Court  in  the  Ohio  Valley  Water  Co.  rate  case. 
This  is  the  most  important  prater  rate  case  in  Penn- 
sylvania, as  it  involves  the  rates  for  service  to  a  large 
group  of  communities  near  Pittsburgh  and  definitely 
settles  Pennsylvania  public-utility  law  and  practice  on 
several  very  important  and  much-mooted  points.  Prob- 
ably the  most  important  point  settled  is  that  the  de- 
cisions of  the  Public  Service  Commission  are  final  in 
all  matters  of  judgment  based  on  facts  brought  out  by 
evidence.  In  other  words,  the  judgment  of  the  courts 
cannot  be  substituted  for  that  of  the  Public  Service 
Commission. 

Seven  Main  Points  at  Issue 

The  case  at  issue  was  tried  before  the  Public  Service 
Commission  during  the  summer  and  fall  of  1915;  the 
commission's  decision  was  made  public  in  February, 
1917;  the  Superior  Court,  to  which  both  sides  appealed, 
handed  down  its  decision  in  the  summer  of  1917,  the 
case  was  argued  before  the  Supreme  Court  in  January, 
1918,  and  its  opinion  was  handed  down  on  Feb.  25,  1918. 
The  details  of  the  reproduction  valuation  were  very 
largely  agreed  upon  by  engineers  representing  the  two 
sides  so  that  only  certain  points  in  controversy,  on  which 
they  did  not  agree,  were  presented  to  the  commission  in 
the  form  of  controverting  testimony.  These  points 
•  were: 

(1)  The  value  of  real  estate  on  which  two  distribut- 
ing reservoirs  were  located.  (2)  The  value  of  real 
estate  upon  which  the  pumping  station  and  drilled  wells 
were  constructed.  This  involved  the  value  of  an  under- 
ground water-supply.  (3)  The  value  of  the  piping  sys- 
tem in  one  borough,  formerly  owned  by  a  competing 
water  company,  but  paralleled  by  the  Ohio  Valley  Water 
Co.  with  new  mains  before  the  old  lines  were  pur- 
chased by  the  Ohio  Valley  Water  Co.  (4)  Going  value. 
(5)  Bond  discount.  (6)  The  weight  to  be  given,  in  ar- 
riving at  fair  value,  to  reproduction  cost  and  book 
cost.  (7)  The  question  was  also  raised  as  to  the  pro- 
priety of  a  Public  Service  Commission  composed  of 
lawyers  changing  the  period  during  which  it  was  agreed 
by  the  engineers  that  the  plant  would  be  under  con- 
struction. This  question  arose  in  the  determination  of 
the  amount  of  interest  during  construction  in  the  re- 
production cost. 

The  Public  Service  Commission  decided  all  of  these 
points  quite  closely  in  accordance  with  the  claims  of  the 
municipalities,  giving  a  fair  value  of  $935,000.  The 
Superior  Court  reviseu  many  of  the  findings  of  the  com- 
mission, its  concuisions  resulting  in  a  value  of  about 
$1,300,000,  and  the  Supreme  Court  in  turn  has  now  re- 
versed the  Superior  Court  and  upheld  the  commission  on 
all  of  these  points. 


Gannett 

Engineers,    Harrisburg,    Pa. 

The  Supreme  Court  held  that  the  Superior  Court 
could  not  change  conclusions  as  to  value  reached  by  the 
commission  so  long  as  the  commission's  conclusions 
were  not  contrary  to  the  evidence.  The  Superior  Court, 
in  its  revisal  of  the  Public  Service  Commission,  had 
ordered  the  commission  to  increase  by  about  100% 
its  allowance  for  real  estate  at  the  pumping  station,  a 
matter  of  $50,000;  ordered  an  increase  of  200%  in 
the  amount  allowed  by  the  commission  for  parallel  pipe 
lines,  amounting  to  nearly  $60,000;  ordered  the  com- 
mission to  give  a  going  value  of  about  $200,000  where 
the  commission  had  made  no  specific  allowance  under 
this  item,  and  ordered  the  commission  to  make  allowance 
for  brokerage  on  bonds  of  over  $75,000  where  the  com- 
mission had  allowed  none.  With  respect  to  these  va- 
rious points  the  Supreme  Court  went  into  considerable 
detail  in  discussing  its  reasons  why  the  commassion's 
figures  should  not  be  changed,  the  position  of  the  Su- 
preme Court  being  that  there  was  sufficient  evidence  to 
warrant  the  commission's  conclusions  in  each  case. 

Real  Estate  and  Underground  Water-Supply 

The  Ohio  Valley  Water  Co.  gets  its  water  from  a 
large  number  of  drilled  wells  about  35  ft.  deep,  under 
the  bed  of  the  Ohio  River  at  the  upstream  end  of  Neville 
Island.  This  land  cost  the  company  $3900  in  1904;  its 
present  value  was  placed  by  witnesses  at  about  $8000  for 
ordinary  manufacturing  purposes,  while  the  commission, 
considering  the  underground  water,  placed  its  value  to 
the  water  company  at  $48,800.  The  Superior  Court 
ordered  that  its  value  should  have  been  fixed  at  about 
$100,000. 

The  Supreme  Court  states  that  the  Superior  Court 
probably  considered  that  the  sand  bar  through  which 
the  wells  were  drilled  acted  as  a  filter  and  purified  the 
river  water,  but  the  Supreme  Court  says  further  that 
the  evidence  was  strong  to  show  that  the  water  tapped 
by  these  wells  was  ground  water  which  underlies  the 
whole  river  bed  and  is  tapped  by  wells  throughout  this 
whole  region  and  that  there  is  no  peculiar  value  to  the 
wells  at  that  particular  point.  The  Supreme  Court  said 
that  the  commission  might,  from  the  evidence,  have  been 
warranted  in  finding  that  the  sand  bar  on  which  the  wa- 
ter company  located  its  wells  has  no  special  value  as  a 
source  of  water-supply  over  other  land  in  the  vicinity. 

Parallel  Pipe  Lines 

In  the  borough  of  McKees  Rocks  the  Monongahela 
Water  Co.  at  one  time  supplied  raw  Ohio  River  water. 
Later,  the  Ohio  Valley  Water  Co.  entered  the  borough 
and  paralleled  its  lines  in  competition  and  having  a  clear 
and  purer  water,  took  away  much  of  the  Monongahela 
Water  Co.'s  business  and  finally  bought  it  out.  The 
Ohio  Valley  Water  Co.  thus  had  two  systems  of  pipe 
lines  in  the  borough.    Much  evidence  was  introduced  to 
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show  how  this  situation  was  brought  about,  how  much  or 
how  little  the  old  Monongahela  Water  Co.  lines  were  now 
used  and  as  to  the  adequacy  of  the  Ohio  Valley  lines  to 
supply  the  borough. 

The  commission  allowed  one-third  of  the  engineers' 
estimate  of  the  value  of  the  Monongahela  lines,  on  the 
basis  that  only  one-third  of  their  capacity  was  useful 
or  would  be  in  a  reasonable  time.  The  Superior  Court 
directed  the  commission  to  allow  full  value  for  the.se 
Monongahela  lines.  The  Supreme  Court  says  that  the 
purchase  of  these  lines  was  purely  to  prevent  compe- 
tition, and  the  determination  of  what  was  necessary  and 
what  was  overdevelopment  under  the  circumstances  was 
clearly  within  the  proper  function  of  the  commission 
and  their  finding  should  not  be  disturbed  so  long  as  this 
finding  was  sustained,  as  it  was  in  this  case,  by  com- 
petent evidence. 

Going  Value 

The  commission  made  no  specific  allowance  for  going 
value  but  stated  that  this  item  had  been  given  con- 
sideration in  arriving  at  fair  value.  The  Superior 
Court  said  the  commission  should  have  made  a  specific 
allowance  of  about  $200,000,  being  the  lowest  estimate 
of  the  water  company's  witnesses  on  this  point.  The 
Supreme  Court  says  that  the  commission  had  evidently 
made  some  allowance  for  this  item.  As  this  is  a  most 
important  point  the  Supreme  Court's  words  concerning 
its  view  of  going  value  are  quoted : 

Another  question  as  to  which  the  Superior  Court  differed 
from  the  judgment  of  the  commission  was  as  to  the  method 
of  making  allowance  for  what  is  known  as  "going  concern 
value."  The  Superior  Court  held  that  this  value  should  have 
been  estimated  as  a  separate  item,  and  that  the  lowest 
amount  named  by  the  witnesses  for  the  company  would  not 
be  excessive  for  this  item.  One  of  the  witnesses  esti- 
mated the  "going  value"  in  a  lump  sum  of  $225,000,  and 
another  placed  it  at  $185,000.  Neither  of  them  gave  any 
convincing  reason  for  naming  these  particular  amounts. 
Mr.  Chester,  one  of  the  witnesses  for  the  company,  defined 
"going  value"  as  the  difference  between  what  he  termed  the 
bare  bones  of  the  plant  and  those  bones  are  developed  into  a 
prosperous  and  growing  business.  In  other  words,  he  re- 
garded it  as  the  cost  of  attaching  the  business  to  the  plant. 
The  record  shows,  however,  that  in  making  its  estimate  the 
commission  in  no  sense  confined  itself  to  the  bare  bones  of  the 
plant.  On  the  contrary,  it  took  it  as  fully  clothed  with  all  the 
attributes  of  an  established  business.  In  arriving  at  its  esti- 
mate of  the  value  of  the  property  the  commission  considered 
it  as  a  going,  operating  concern,  rendering  successful  service 
to  the  community  and  being  well  patronized.  It  found  that 
the  properties  cost  $841,343,  which,  after  deducting  accrued 
depreciation,  gave  a  present  value  by  this  method  of  $783,- 
194,  and  upon  this  the  commission  placed  a  fair  value  for 
rate-making  purposes  of  $924,744,  or  an  increase  of  $141,550 
over  what  it  found  to  be  the  present  actual  value.  In  arriv- 
ing at  this  last  figure  the  commission  took  into  consideration 
the  conditions  existing  at  the  time  the  company  was  suirted, 
as  well  as  at  the  present  time,  noting  the  difference  in  popu- 
lation, cost  of  materials,  etc.  It  endeavored  to  arrive  at  an 
amount  which,  under  all  the  circumstances,  was  a  fair  basis 
for  determining  the  reasonableness  of  the  rates  charged. 
No  definite  amount  was  put  down  as  representing  "going 
cost,"  but  that  element  was  taken  into  consideration  in  arriv- 
ing at  the  fair  value.  The  mere  physical  value  of  such  a 
plant,  considered  apart  from  the  fact  that  it  is  a  going  con- 
cern, would  be  only  its  scrap  value.  So  that  when  a  proper 
allowance  is  made  for  the  value  of  the  physical  property 
from  an  investment  standpoint,  with  the  business  attached, 
the  going  concern  value  is  necessarily  included  within  that 
estimate.    This  question  of  an  allowance  for  going  value  has 


nowhere  been  more  carefully  dealt  with  than  by  the  Wis- 
consin Commi.ssjon.  The  Supreme  Court  of  Wisconsin  in 
Appleton  Water-Work.H  Co.  vs.  Commis.sion,  154  Wisconsin, 
121,  said  (p.  148):  "The  fundamental  difficulty  with  the 
attempt  to  set  a  definite  sum  as  the  measure  of  going  value 
is  that  it  is  an  attempt  to  divide  a  thing  which  is  in  its 
nature  practically  indivisible.  The  value  of  the  plant  and 
business  is  an  indivisible  gross  amount.  It  is  not  obtained 
by  adding  up  a  number  of  separate  itemj,  but  by  taking  a 
comprehensive  view  of  each  and  all  of  the  elements  of  prop- 
erty, tangible  and  intangible,  including  property  rights,  and 
considering  them  all  not  as  a  separate  thing,  but  as  insep- 
arable parts  of  one  harmonious  entity  and  exercising  the 
judgment  as  to  the  value  of  that  entity.  In  this  way  the 
going  value  goes  into  final  result,  but  it  would  be  difficult  for 
even  an  expert  to  say  how  many  dollars  of  the  result  repre- 
sent it."  Our  own  case  of  Turtle  Creek  Borough  vs.  Water 
Co.,  243  Pa.,  401,  is  authority  for  the  proposition  that  in  a 
rate  case  it  is  not  necessary  to  fix  a  separate  and  distinct 
sum  for  going  value.  It  was  there  said  (p.  413)  :  ".\s  to  the 
items  of  going  value,  interest  during  the  period  of  construc- 
tion, and  the  cost  of  repairing  the  streets,  which  appellant 
contends  were  not  allowed,  or  at  least  tiiat  there  were  no  dis- 
tinct findings  as  to  those  items,  we  agree  that  these  were 
elements  to  be  considered  in  arriving  at  a  just  valuation  of 
the  properties,  but  we  cannot  agree  that  it  was  the  duty  of 
the  court  to  set  out  in  its  findings  each  separate  item  of 
value  and  make  the  sum  total  of  the  separate  items  the  final 
conclusion  of  the  court  as  to  the  valuation  of  the  entire 
plant.  In  the  opinion  of  the  court  en  banc  on  the  exceptions 
to  findings  of  fact  and  conclusions  of  law,  it  is  stated  that 
these  items  were  not  eliminated  by  the  trial  judge  in  fixing 
the  valuation,  but  that  they  were  given  due  consideration. 
It  is  further  stated  that  the  trial  judge  did  consider  going 
value  as  an  element  in  fixing  the  value  of  the  plant  as  a 
whole." 

No  claim  is  made  by  the  company  for  deferred  dividends, 
to  which  the  stockholders  were  reasonably  entitled.  In  fact, 
it  does  not  appear  from  the  record  that  any  money  was  put 
into  the  business  by  the  stockholders.  The  record  seems  to 
indicate  that  all  the  property  now  owned  by  the  company 
has  been  procured  by  the  issue  of  bonds  or  from  income  de- 
rived from  operation.  We  do  not  find  from  the  record  that 
the  commission  in  estimating  the  fair  value  of  the  property 
failed  to  take  into  consideration  the  element  of  value  arising 
from  the  fact  that  the  plant  '^f  the  company  is  that  cf  a 
going  concern  with  an  establisned  business. 

Brokerage 

The  commission  allowed  no  item  for  brokerage;  the 
Superior  Court  said  the  commission  should  have  al- 
lowed Ti'^r.  The  Supreme  Court  says  that  in  so  far  as 
the  company  apparently  spent  no  money  for  brokerage, 
bonds  were  very  largely  issued  in  exchange  for  va- 
rious properties  going  to  make  up  the  consolidation  of 
water  companies  and  were  issued  considerably  in  excess 
of  the  real  value  of  the  properties  taken  over,  no 
item  f:r  brokerage  should  be  included  in  the  valuation. 

In  conclusion  the  Supreme  Court  says: 

The  ascertainment  of  the  fair  value  of  the  property  for 
rate-making  purposes  is  not  a  matter  of  formulas,  but  it  is  a 
matter  which  calls  for  the  exercise  of  a  sound  and  reason- 
able judgment  upon  a  proper  consideration  of  all  relevant 
facts.  The  commission  is  not  bound  to  adopt  any  one  method 
to  the  exclusion  of  all  others.  It  -nay  take  into  considera- 
tion various  methods,  and  use  its  judgment  as  to  the  extent 
to  which  either  shall  be  employed.  The  original  cost  of  the 
property  is  not  to  be  taken  as  controlling,  for  there  may 
have  be,en  extravagance  in  purchasing,  or  bad  management; 
and,  on  the  other  hand,  there  may  have  been  an  actual  in- 
crease in  values  since  the  original  purchase  or  construction. 
Then  again  the  reproduction  cost  less  depreciation  may  not 
give  the  present  fair  value  of  an  old  property,  for  it  may 
not  now  be  desirable  to  reproduce  the  old  type  of  plant. 
Improved  machinery  and  better  methods  of  operation  may 
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hs:ve  come  into  voprue,  which  would  make  it  true  economy  to 
relegate  much  of  the  physical  structure  of  an  old  plant  to 
the  scrap  heap.  Much  must  be  left  to  the  sound  discretion 
of  the  appraising:  body,  the  tribunal  appointed  by  law  and 
informed  by  experience,  for  the  discharge  of  these  delicate 
and  complex  duties. 

A  careful  examination  of  the  voluminous  record  in  this 
case  has  led  us  to  the  conclusion  that  in  the  items  wherein 
the  Superior  Court  differed  from  the  commission  upon  the 
(juestion  of  values  there  was  merely  the  substitution  of  its 
judgment  for  that  of  the  commission,  in  determining  that 
the  order  of  the  latter  was  unreasonable. 

The  oi'der  of  the  Superior  Court  is  therefore  reversed 
and  the  order  of  the  Public  Service  Commission  is  reinstated; 
the  costs  in  the  Superior  Court  and  in  this  court  to  be  paid 
by  the  Ohio  Valley  Water  Company. 

It  is  evident  throughout  the  Supreme  Court's  decision 
that  it  considered  the  actual  circumstances  in  each  point, 
and  its  opinion  concerning  value  is  governed  largely 
by  what  was  actually  spent.  It  happened  that  very  com- 
plete books  had  been  kept  and  preserved  from  the  early 
days  of  each  of  the  numerous  water  companies  which 
were  later  merged  to  form  the  Ohio  Valley  .Consolidated 
Water  Co.  These  books  were  thoroughly  audited  and 
reports  by  three  sets  of  auditors  on  the  actual  money 
cost  of  the  property  were  presented  in  evidence. 

Thus  in  its  discussion  of  the  allowance  made  by  the 
commission  for  interest  during  construction  the  Su- 
preme Court  said  that  as  the  plant  grew  gradually,  much 
of  it  was  actually  built  while  the  rest  was  operating  and 
taking  care  of  interest  during  construction. 


Regarding  bond  discount,  the  Supreme  Court  said 
that  none  should  be  allowed,  but  it  went  further  by  say- 
ing that  if  the  company  had  actually  paid  brokerage 
"such  an  item  should  properly  be  considered  in  connec- 
tion with  the  interest  charged  and  should  not  be  in- 
cluded in  the  capital  classification." 

In  the  matter  of  going  value,  the  Supreme  Court  in- 
timates that  inasmuch  as  the  depreciated  book  cost  of 
the  property  was  found  to  be  $783,194,  and  the  conv 
mission  allowed  $924,744  as  the  fair  value,  there  was  a 
very  considerable  allowance  made  for  the  fact  that  the 
property  was  a  going  concern.  The  sum  of  $924,744  is 
an  approximate  mean  between  the  book  and  reproduc- 
tion costs  of  the  property. 

The  Supreme  Court  closes  with  the  statement  that  in 
the  items  wherein  the  Supreme  Court  differed  from  the 
Public  Service  Commission  upon  the  question  of  values 
there  was  merely  the  substitution  of  its  judgment  for 
that  of  the  commission,  the  inference  being  that  the 
commission  being  experienced  in  such  cases,  and  ap- 
pointed for  this  purpose,  its  judgment  should  be  final 
when  the  courts  find  that  its  judgment  is  supported  by 
competent  evidence. 

Many  engineers  were  engaged  in  the  case,  the  prin- 
cipal ones  being  Chester  &  Fleming  and  Morris  Knowles 
for  the  company  and  Leo  Hudson  and  the  writer  for 
the  various  municipalities  whose  interests  were  involved 
in  the  proceedings. 


Cantilevered  Coping  Permits  Use  of 
Full  Width  of  Property 

Overhang  of    Rock  |sland  Retaining    Wall    Reaches 

Right-of-Way  Line— Wall  Topped  by 

Simple  Concrete  Parapet 

HIGH  cost  of  property  adjacent  to  the  railway  right- 
of-way  in  large  cities  has  led  the  engineers  of  the 
Rock  Island  Lines  to  adopt  for  track-elevation  work  a 
retaining  wall  with  cantilever  top  which  permits  utiliza- 
tion of  the  full  width  of  right-of-way  without  encroach- 
ing on  abutting  property.  The  toe  of  the  footing  ex- 
tends to  the  property  line,  and  the  wall  itself  is  thus 
necessarily  set  back  from  the  line.  Ordinarily  this 
would  result  in  losing  the  use  of  a  3-ft.  to  5-ft.  strip  of 
the  land  owned  by  the  railway. 

i^-'r^^-l 

■Fibre  Conduits 


Such  loss  is  avoided  by  extending  the  top  of  the 
wall  as  a  cantilever  rib,  so  that  its  face  is  directly  over 
the  property  line.  In  the  typical  design  shown  by  the 
drawing  there  is  a  cantilever  projection  of  4  ft,  with 
brackets  from  the  wall  at  intervals  of  10  to  12^  ft. 
It  will  be  noted  that  the  curb  wall  which  retains  the 
ballast  is  utilized  to  carry  fiber  ducts  for  power  and 
transmission  wires,  thereby  eliminating  all  pole  lines. 

Drains  in  the  fill  behind  the  retaining  walls  lead  to 
chambers    formed    in    the    abutments    of    the    subway 


U •' M'-a"- - 

Ordinary     Sec+ion 


U -le'- 

Coin+ilever      Seci-ion 


RETAINING    WALL   HA.S    FOOTING   AND    COPING 
ON   PROPERTY    LINE 


CONCRETE    RAILING    SURMOUNTS    RETAINING    WALL. 

bridges  and  connected  to  the  city  sewers.  Some  of  these 
chambers  are  accessible  by  manholes  carried  up  through 
the  abutments  and  having  iron  covers  at  the  track  level. 
In  later  work  an  improvement  eliminates  these  man- 
holes, the  chamber  being  closed  at  the  top  but  having  an 
opening  in  the  side  of  the  abutment  wall.  This  open- 
ing is  at  the  ground  level  and  is  fitted  with  an  iron  door. 
Concrete  parapets  or  railings  which  surmount  the  re- 
taining walls  at  some  points  are  designed  as  the  re- 
sult of  an  exhaustive  study  to  secure  a  cheap  but  eflfee- 
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tive  railing  of  pleasing  design  and  facility  in  erection, 
fhis  is  shown  in  the  accompanying  view.  It  costs  about 
75  cents  per  lineal  foot  in  place.  The  railing  is  cast  in 
10-ft.  sections  in  the  yards  provided  for  this  and  other 
concrete  work. 

Upper  and  lower  rails  are  10  ft.  long,  and  at  the 
middle  of  the  latter  is  a  supporting  leg  which  rests  on 
the  retaining  wall.  These  rails  are  carried  by  the  posts, 
and  the  space  between  them  is  filled  by  I-shaped  verti- 
cals or  3  X  5  in.  balusters  in  section.  Steel  forms  of  the 
Blaw  type  are  used,  and  are  removed  after  24  hours. 
Concrete  is  a  1:2:2  mix,  using  1-in.  gravel. 

Design  and  construction  of  these  walls  and  railings 
are  under  the  regular  track-elevation  forces  of  the  Rock 
Island  Lines.  Robert  H.  Ford  is  engineer  of  track  ele- 
vation. 


Make  Practical  Tests  for  Concrete 
and  Steel  Paints 

Painted  Surfaces  Actually  Exposed  and  Only  Compounds 

That  Withstand  the  Weather  Are 

Approved 

MA.NY  special  paints  for  concrete  and  steel  surfaces 
have  been  urged  upon  the  California  Board  of 
Harbor  Commissioners.  Practical  tests  to  which  all  can 
be  referred  have  therefore  become  a  necessary  protec- 
tion for  the  engineer  in  charge.  Accordingly,  a  plan 
has  been  worked  out  whereby  each  claimant  to  "the 
best"  product  is  given  an  opportunity  to  demonstrate 
what  his  compound  will  do  in  comparison  with  others. 
The  plan  has  been  highly  satisfactory  in  that  it  has 
silenced  the  insistent  salesman  with  worthless  com- 
pounds and  has  furnished  valuable  information  as  to  the 
qualities  of  different  paints. 

Any  manufacturer's  representative  may  have  his 
paint  tested  for  its  adaptability  to  the  use  for  which 
he  makes  claims  for  it.  When  the  paints  are  brought  in 
they  are  given  a  laboratory  number  and  are  knowm  only 
by  this  number  henceforth,  and  the  manufacturer  can 
only  be  known  when  the  key  is  available.  Thus  the  man- 
ufacturer can  inspect  his  own  paint  without  knowing 
whose  paint,  whether  good  or  bad,  is  on  the  other  panels. 
An  inspection  can  be  made  by  the  manufacturer's  agent 
at  any  time  and  be  can  see  for  himself  the  weathering  of 
his  product. 

The  paints  for  concrete  surfaces  are  tested  on  slabs  of 
mortar  Ij  x  12  in.  x  4  ft.,  which  are  made  in  the  propor- 
tion of  one  part  of  cement  to  two  parts  of  sand.  Thif 
mixture  is  a  little  richer  than  the  mortar  used  in  most  of 
the  stucco  work,  but  it  has  been  deemed  advisable  to 
make  the  conditions  as  severe  as  possible.  The  slabs  are 
aged  for  28  days  in  the  air  and  then  the  paint  is  ap- 
plied without  any  preparation  of  the  surface  except 
where  a  manufacturer  has  recommended  the  use  of  a 
special  neutralized  agent.  An  area  of  one  square  foot 
is  allotted  to  each  paint  and  the  first  coat  is  spread  on 
the  surface.  After  48  hours  the  second  coat  is  applied  to 
one-half  of  the  surface,  thus  giving  a  strip  with  one 
and  two  'coats.  After  the  second  coat  is  dry  the  slab 
is  put  on  the  roof  of  a  shed  adjacent  to  the  testing 
laboratory. 

This  shed  is  built  on  the  waterfront  and  is  exposed  to 


the  salt  air  as  well  as  the  smoke  of  the  ferryboats.  The 
slabs  are  placed  on  easels  facing  the  south  and  are  left 
there  until  the  paints  have  failed.  As  .stated  intervals 
inspections  .*re  had  and  a  record  made  of  general  ap- 
pearance and  susceptibility  to  chalking,  cracking  or 
peeling.  A  paint  is  said  to  have  failed  either  when  it 
develops  a  tendency  to  crack  or  peel — this  nature  of 
failure  having  been  found  to  be  one  of  the  worst  to 
remedy  when  the  structure  is  repainted — or  when  ex- 
cessive chalking  appears.  The  latter  fault  is  not  con- 
sidered as  serious  as  cracking  or  peeling,  but  it  is  noted 
and  the  paint  rated  accordingly. 

The  tests  on  concrete  paints  were  .started  in  1915,  at 
which  time  about  40  different  kinds  of  paints  were  ex- 
posed. Since  that  time  about  25  more  have  been  added. 
The  last  inspection  of  the  slabs  show  that  out  of  the 
65  so-called  special  paints  there  are  only  four  that  can 
be  classed  as  first-class  paints  on  concrete.  The  nature 
of  failures  has  varied  from  peeling  from,  the  slab  to  a 
disappearance  of  the  paint  due  to  excessive  chalking. 

One  of  the  best  paints  is  made  up  of  two  coats,  the 
first  being  intended  not  only  to  neutralize  any  free  lime 
present  in  the  concrete  but  also  to  form  a  "tooth"  with 
which  to  anchor  to  the  concrete  a  surface  to  which  the 
second  coat  can  be  bound.  The  second  coat  is  designed 
to  seal  the  first  coat  with  an  impervious  covering. 

The  paints  for  steel  surfaces  are  tested  on  steel  panels 
18  x  6  in.,  cut  from  ten-gage  metal.     The  metal  is  first 
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ONE  SQUARE  FOOT  ALT.OTED  TO  EACH  CONCRETE  PAINT 

thoroughly  cleaned.  Then  a  coat  of  red  lead  is  put  on 
one  side  of  each  plate  followed  by  a  coat  of  graphite. 
This  is  allowed  to  dry  thoroughly  before  the  different 
paints  are  applied  to  the  cleaned  surface  on  the  other 
side.  The  painis  are  applied  in  two  coat  work,  48  hours 
being  allowed  for  *he  first  coat  to  dry.  When  the  second 
coat  is  dry  they  are  placed  out  on  the  roof  on  easels. 
Steel  paint  tests  were  started  in  1917  with  about  60  dif- 
ferent kinds  ranging  from  linseed  oil  paints  to  tar  and 
asphaltic  compounds.  Besides  the  steel  paints  submitted 
by  manufactui-ers  some  substitutes  for  linseed  oil  were 
tested  out,  using  red  lead  for  the  pigment.  An  inspec- 
tion at  the  end  of  two  months  showed  one  or  two  of  the 
paints  rusting  badly  and  an  inspection  at  the  end  of  a 
year  shows  about  sixteen  of  them  to  be  absolute  fail- 
ures. 

When  paints  for  either  concrete  or  steel  are  offered 
for  test,  samples  are  preserved  and  if  the  weathering 
qualities  are  approved  the  samples  are  analyzed.     Thus 


624 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  13 


STEEL  PAINTS  ARE  TESTED   ON   INDIVIDUAL  PANELS 

when  an  order  is  placed  for  paint,  samples  are  taken 
at  random  on  the  job  and  the  analysis  of  these  must 
agree  with  that  in  the  laboratory  record  before  the 
paint  is  accepted. 

This  method  of  testing  has  worked  out  very  satis- 
factorily for  both  the  manufacturer  and  the  engineer  in 
charge.  In  some  cases  the  manufacturer  has  seen  the 
faults  in  his  paint  and  has  tried  to  remedy  them.  Mean- 
time the  engineer  has  avoided  the  acceptance  of  in- 
ferior paints  and  charges  of  unfairness  or  discrimina- 
tion. 

The  work  is  under  the  direction  of  F.  G.  White,  chief 
engineer  of  the  harbor  commission,  and  the  testing 
laboratory  is  under  the  direction  of  A.  A.  M.  Russell, 
testing  engineer  of  the  harbor  commission. 


Society  Service 

A  Section  Dealing  with 
the  Results  of  Teamwork  by  Technical  Men 

St.  Paul  Engineers  Urge  Better  Car  Service 

Street  car  service  fluctuating  to  meet  the  traffic 
rather  than  a  fixed  schedule,  is  proposed  by  the  St. 
Paul  Engineers'  Society  to  the  city  officials  as  the  cri- 
terion in  framing  an  ordinance  calling  for  better  serv- 
ice. An  ordinance  is  under  consideration  providing  for 
fixed  schedules  and  the  public  affairs  committee  of  the 
society  has  taken  an  active  part  in  the  public  hearings. 
It  has  also  conferred  with  the  chief  engineer  and  gen- 
eral manager  of  the  company  in  regard  to  the  proposed 
methods  for  regulating  the  service.  As  a  result  it  has 
agreed  that  the  ordinance  finally  adopted  should  be 
based  upon  a  scientific  study  of  traffic  requirements  and 
should  be  so  framed  as  to  permit  of  flexibility  in  opera- 
tion. Part  of  the  committee's  recommendation  relat- 
ing to  a  maximum  limit  for  the  maximum  average  load 
during  the  rush  hours  has  been  embodied  in  a  measure 
introduced,  approved  and  laid  over  for  final  action. 

A  building  code  committee  in  cooperation  with  other 
organizations  is  well  on  the  way  toward  realizing  its 
effort  of  obtaining  an  expert,  experienced  in  engi- 
neering, building  construction  and  specification  writing 
to  rewrite  and  edit  a  building  code  for  St.  Paul. 


P.  E.  Stevens,  president,  states  that  where  the  public 
service  activities  may  not  be  more  than  in  past  years 
there  is  this  significant  difference:  in  former  years  it 
was  necessary  to  seek  an  opportunity;  now  the  organ- 
ization is  sought  out  frequently  and  advice  and  influence 
asked  for. 


Will  Military  Work  Bring  Chicago 
Engineers  Together? 

An  extraordinary  effort  is  being  made  in  Chicago 
to  bring  the  numerous  engineering  societies  together 
for  war  work.  The  Western  Society  of  Engineers 
is  the  leader  in  the  movement,  through  its  mili- 
tary committee  headed  by  Frederick  K.  Copeland,  presi- 
dent of  the  Sullivan  Machinery  Co.  Aside  from  the  14 
branches  of  the  national  organizations  there  are  5  na- 
tional and  11  local  societies  which  can  function,  it  is 
believed,  for  such  matters  as  the  coming  Liberty  Loan,_ 
much  better  if  all  organizations  are  coordinated.  Pos- 
sibly from  this  may  grow  an  acquaintance  which  will 
break  down  the  barriers  of  reserve,  suspicion,  or  what 
not,  that  keeps  this  multiplicity  of  organization  on 
which  the  lay-public  looks,  if  it  looks  at  all,  with  indif- 
ference because  of  the  small  non-unified  units. 

The  Western  Society  is  launching  a  formidable  drive 
for  members.  It  now  is  in  the  stage  of  seeking  the 
names  of  prospects  to  whom  it  may  send  engraved  in- 
vitations to  attend  meetings  in  which  the  prospect  is 
specially  interested.  A  booklet  giving  the  reasons  for 
joining  the  society,  made  up  in  attractive  form,  and  an 
invitation  to  join,  will  be  sent  at  a  later  date.  Further 
follow-up  literature  will  be  sent,  making  four  announce- 
ment cards  of  meetings  in  all.  Other  details  of  the  cam- 
paign have  been  worked  out  in  advance,  and  special  at- 
tention has  been  given  by  the  program  committee  to 
make  the  meetings  valuable.  As  an  example,  the  sub- 
jects Mar.  19,  the  week  during  which  the  American  Rail- 
way Engineering  Association  was  in  session,  were  on 
"Meeting  the  Material  Situation,"  and  "What  the  En- 
gineer Can  Expect  from  Industries  Supplying  the  Basic 
Engineering  Materials."  F.  J.  Llewellyn  of  the  Ameri- 
can Bridge  Co.  spoke  for  the  steel  plants,  Herman  Von 
Schrenck,  consulting  engineer,  for  the  lumber  industry 
and  B.  F.  Affleck,  president  of  the  Portland  Cement  As- 
sociation, for  concrete. 

More  and  more  engineering  society  officers  are  find- 
ing it  essential  to  keep  all  members  in  touch  with  what 
is  going  on.  The  Illinois  Society  of  Engineers  has  re- 
cently put  out  its  latest  one-sheet  bulletin  analyzing  the 
annual  meeting  and  telling  what  was  done  there.  The 
bulletin  of  the  Afililiated  Engineering  Societies- of  Min- 
nesota now  runs  to  70  pages  and  shows  very  clearlj'  the 
benefits  of  cooperation  of  local  societies.  The  newly- 
formed  Association  of  Ohio  Engineering  Societies  has 
started  out  with  a  four-page  sheet  giving  the  minutes  of 
the  first  meeting.  The  Oregon  Society  of  Engineers 
gets  out  a  12-page  bulletin  occasionally.  Its  aim  is  to 
provide  a  medium  by  which  the  secretary  may  discuss 
society  matters  with  the  members. 

A  series  of  educational  lectures  has  been  given  in 
Portland,  under  the  auspices  of  the  Oregon  Engineering 
Society,  by  the  extension  department  of  the  Oregon 
Agricultural  College.     Three  subjects  were  taken  up, 


March  28,  1918 


E  N  G  I  N  P:  E  R  I  N  G     N  E  W  3  -  R  E  C  0  R  U 


625 


one  per  month  from  October  to  May.  The  society  col- 
lected $3  per  capita  for  the  course  and  the  college  al- 
lowed credits  leading  to  a  professional  degree. 

The  Western  Society  of  Engineers  has  found  the 
course  on  aviation,  given  under  its  auspices  by  the 
Lewis  Institute  branch,  well  attended,  particularly  by 
young  men  about  to  enter  the  service  with  the  Signal 
Corps. 


Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 

How  Can  Efficient  "Engineering  Cooperation" 
Be  Secured? 

Sir — In  Engineering  News-Record  of  Mar.  7  there 
was  printed  the  address  of  C.  E.  Drayer  before  the 
Minnesota  Joint  Engineering  Board,  in  which  he  crit- 
icised the  Engineering  Council  for  not  admitting  to 
its  membership  representatives  from  the  various  local 
engineering  societies,  and  declared  that  the  Council  had 
failed  to  accomplish  what  the  profession  expected,  and 
urged  the  federation  of  the  various  local  engineering 
societies  on  the  plan  of  the  United  States  Chamber  of 
Commerce. 

The  questions  raised  by  Mr.  Drayer's  paper  are  of 
general  interest  and  what  he  says  deserves  attention 
because  of  the  fine  work  he  has  done  in  building  up  the 
Cleveland  Engineering  Society  and  in  stimulating  the 
development  of  local  engineering  organizations  gen- 
erally. 

In  considering  these  questions,  however,  let  us  remem- 
ber that  it  is  the  engineer's  duty  to  observe  in  all  his 
work  the  principles  of  efficiency.  Engineers  have  led 
in  developing  the  science  of  organization,  and  there  is 
every  reason  why  they  should  apply  the  principles  of 
that  science  in  planning  their  own  professional  organ- 
izations. 

Let  us  clearly  understand  at  the  outset  just  what  is 
meant  by  the  terms  ''federation"  and  "cooperation"  and 
"engineering  unity,"  of  which  so  much  has  been  heard. 
They  do  not  mean  consolidation,  of  course.  No  one 
seriously  advocates  the  merging  of  the  identity  of  the 
several  societies,  either  the  local  clubs  or  the  national 
organizations  which  cover  specific  branches  of  the  pro- 
fession. What  these  terms  mean,  and  all  they  mean,  is 
that  when  certain  matters  arise  on  which  it  is  desir- 
able that  the  profession  should  act  as  a  unit,  there 
should  be  an  organization  ready  to  take  such  action. 

The  much  talked  of  "engineering  unity,"  then,  means 
only  this  and  nothing  more.  No  federation  or  consoli- 
dation of  either  local  or  national  engineering  societies 
could  possibly  hope  to  accomplish  better  work  in  either 
the  social  or  the  technical  field  than  the  individual  so- 
cieties now  are  doing.  It  is  well  to  clearly  understand 
this  in  order  not  to  expect  too  large  results  from  any  co- 
operative movement  of  engineering  societies  however 
organized. 

It  happens  that  the  writer  has  been  familiar  with  sev- 
eral of  the  attempts  that  have  been  made  to  create  an 


organization  which  could  bring  about  "engineering 
unity"  as  above  defined. 

The  first  ir^portant  effort  of  this  sort  was  the  joint 
conference  committee  of  the  national  engineering  so- 
cieties. This  was  organized  half  a  dozen  years  or  more 
ago  with  representatives  appointed  by  half  a  dozen  of 
the  principal  national  engineering  societies.  Soon  after 
its  formation  it  succeeded  in  accomplishing  one  or  two 
specific  tasks,  such  as  the  creation  of  the  organization 
to  underwrite  the  Engineering  Congress  of  1915  in  con- 
nection with  the  Panama  Pacific  Exposition.  This  com- 
mittee had  no  power,  however,  to  do  anjlhing  except  by 
first  planning  out  a  course  of  procedure  and  submitting 
it  to  each  of  the  societies  represented  on  the  committee 
for  formal  approval  before  any  action  could  be  taken. 
It  was  impossible  to  accomplish  an\'thing  of  moment 
under  such  a  scheme,  and  after  trj'ing  unsuccessfully  to 
obtain  authority  to  do  efficient  work  the  committee  be- 
came inactive. 

Within  the  past  two  years  several  independent  plans 
to  create  an  efficient  organization  for  "engineering 
unity"  have  been  agitated,  but  nothing  practical  was  ac- 
complished until  the  formation  last  summer  of  the 
Engineering  Council.  This  is  now  made  up  of  repre- 
sentatives elected  by  the  governing  bodies  of  each  of 
the  four  national  engineering  societies,  and  provision 
has  recently  been  made  for  the  admission  of  representa- 
tives of  other  engineering  societies. 

Whether  its  existence  is  justified  by  what  it  has  done 
in  the  few  months  since  its  organization  is  a  matter  on 
which  opinions  may  differ.  Very  possibly  Mr.  Drayer's 
adverse  opinion  may  be  due  to  a  failure  to  understand 
the  difficulties  of  organizing  any  such  movem.ent  in  a 
way  to  secure  efficient  action. 

It  is  not  proposed  to  discuss  here  the  specific  achieve- 
ments of  the  council,  but  the  pertinent  question  raised 
by  Mr.  Drayer's  article  as  to  what  form  of  cooperation 
between  engineering  societies  should  be  put  into  effect 
to  secure  efficient  work. 

Suppose  that  Mr.  Drayer's  proposition  were  carried 
into  effect,  and  20  to  50  local  engineering  societies  were 
to  elect  representatives  either  to  the  Engineering  Coun- 
cil or  to  an  independent  federation  or  "parliament"  of 
such  societies.  Could  such  an  organization  do  active, 
efficient  work  for  the  profession  ? 

Or  again,  take  Mr.  Drayer's  other  scheme,  a  federa- 
tion along  the  lines  of  the  United  Stiites  Chamber  of 
Commerce,  where  any  proposed  action  would  first  have 
to  be  formulated  t\v  a  committee  and  then  balloted  on  by 
each  of  the  local  societies. 

Imagine  one  of  those  organizations  asked  to  deal  with 
such  questions  as  are  now  coming  before  the  Engineer- 
ing Council,  like  the  one  recently  acted  on  where  an 
appeal  was  made  by  an  engineer  that  the  council  should 
endeavor  to  secure  from  the  Federal  railway  adminis- 
tration an  increase  of  pay  for  the  professional  engineers 
engaged  in  railway  service.  The  matter  was  referred  to 
the  committee  on  public  affairs,  and  by  that  committee, 
the  executive  committee  and  the  council's  secretary, 
arrangements  were  made  to  have  the  case  effectively  pre- 
sented on  behalf  of  the  railway  engineers  before  the 
Railway  Wage  Commission  at  its  recent  sessions  in 
Washington.  If  it  had  been  necessary  to  send  out  a 
ballot  to  a  list  of  societies,  or  even  to  a  list  of  council 
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members  scattered  in  all  parts  of  the  country,  before  a 
decision  could  have  been  reached,  and  action  taken  it 
would  have  been  impossible  to  have  obtained  authority 
to  act  in  time  to  do  any  good. 

The  above  illustration  is  not  exceptional,  but  typical, 
of  matters  which  come  before  the  council.  To  put  the 
matter  concisely  in  another  way :  If  engineers  want  to 
have  things  done  in  which  the  profession  as  a  whole  is 
deeply  interested  they  must  provide  an  organization 
efficient  enough  to  do  the  job,  or  nothing  but  talk  will 
result.  If  any  other  organization  can  be  planned  out 
and  brought  into  being  which  will  be  more  effective  than 
the  Engineering  Council,  by  all  means  let  it  be  done. 
When  the  thing  is  demonstrated  the  engineers,  who  as 
members  of  the  council  are  giving  their  time  for  the 
general  benefit  of  the  profession,  will  gladly  relinquish 
their  task  to  others. 

But  let  those  who  work  on  any  such  plans,  as  well  as 
those  who  judge  the  work  of  the  Engineering  Council, 
keep  clearly  in  mind  the  necessary  difficulties  and  limi- 
tations of  any  such  organization.  The  larger  the  mem- 
bership of  a  committee  or  board  or  council  or  any  other 
deliberative  body  and  the  more  diverse  and  scattered  the 
elements  represented  in  it,  the  greater  the  amount  of 
compromise  and  delay  and  uncertainty  which  will  attend 
its  action. 

Those  who  are  familiar  with  the  amount  of  work,  dis- 
cussion and  compromise  which  was  necessary  to  bring 
the  Engineering  Council  into  being  can  appreciate  its 
importance  to  the  profession  if  anything  practical  and 
successful  in  the  way  of  united  action  for  the  benefit  of 
the  profession  as  a  whole  is  to  be  achieved. 

New  York  City.  Charles  Whiting  Baker. 


out  during  the  winter."  In  the  second  requirement  in- 
stead of  saying:  "The  base  should  be  constructed  so 
that  any  leakage  through  the  shoulders  or  through 
cracks  in  the  pavement  can  drain  into  the  ditches  at 
once,"  I  would  say,  the  base  should  be  so  constructed 
that  any  leakage  through  the  shoulder  or  through  cracks 
in  the  pavement  will  be  reduced  to  a  minimum.  For 
the  third  requirement,  providing  for  a  sub-base,  I  would 


Frost  Action  on  Rigid  Pavements 

Sir — In  regard  to  the  heaving  of  concrete  pavements 
as  described  by  J.  L.  Harrison  in  the  Engineering  News- 
Record,  p.  418,  Feb.  28,  I  am  in  general  agreement  as  to 
the  cause  of  this  trouble,  although  I  think  he  places  a 
little  too  much  emphasis  on  alternate  thawing  and  freez- 
ing. In  most  cases  I  have  noted  this  heaving  to  be  stead- 
ily progressive  over  a  considerable  period  when  the  tem- 
perature was  at  no  time  above  zero. 

It  seems  to  me  that  a  better  way  of  stating  the  case, 
and  one  that  comes  more  nearly  describing  what  actually 
takes  place,  is  that  the  heaving  is  due  to  a  gradual  ac- 
cumulation of  ice  between  the  concrete  and  the  sub- 
base,  where  free  water  has  effected  an  entrance,  and  that 
a  thaw  is  often  responsible  for  the  presence  of  this  free 
water. 

As  to  the  forms  of  construction  proposed  by  Mr.  Har- 
rison to  overcome  this  difficulty,  I  have  found  here  in 
Duluth  that  the  worst  heaving  has  occurred  in  cases 
where  just  such  a  sub-base  as  he  recommends  had  been 
provided.  Water  is  admitted  too  readily  between  the 
concrete  and  sub-grade. 

In  connection  with  the  four  requirements  established 
as  necessary  in  order  to  prevent  the  harmful  effects  of 
this  combined  action  of  frost  and  water,  I  am  quite  in 
accord  with  the  first:  "The  ditches  should  be  placed 
far  enough  below  the  bottom  of  the  concrete  pavement 
that  there  can  never  be  any  direct  leakage  from  the 
ditches  into  any  part  of  the  sub-grade  that  might  thaw 
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substitute  a  provision  as  to  drainage  somewhat  as  fol- 
lows: Adequate  provision  should  be  made  for  drain- 
ing the  sub-grade  by  placing  tile  on  each  side  of  the 
pavement,  which  tile  should  not  only  be  deep  enough  to 
be  protected  from  the  frost,  but  also  deep  enough  to 
lower  the  line  of  saturation  well  below  the  sub-grade.  I 
think  the  fourth  requirement  very  good  and  would  not 
suggest  any  change :  "All  side  ditches  and  lateral  drain 
ditches  must  be  so  sloped  that  surface  water  will  be 
thoroughly  and  promptly  drained  off." 

I  am  inclosing  a  sketch  of  a  cross-section  that  I  think 
preferable  to  that  proposed  by  Mr.  Harrison,  in  that  it  is 
not  only  cheaper  but  more  effective  in  preventing  heav- 
ing. Of  course  there  can  be  no  standard  design  in  work 
of  this  kind;  each  case  must  be  treated  in  accordance 
with  local  soil  and  climatic  conditions.  The  problem  is 
to  thoroughly  understand  the  disease  and  then  apply  the 
remedies.  In  placing  tile  drain  the  character  of  the 
soil,  the  amount  of  water  to  be  taken  care  of  and  the 
width  of  the  pavement  should  all  be  considered,  and  as 
a  general  principle  I  would  never  put  a  drain  under  the 
pavement.  A  great  many  defects  can  be  traced  to  this 
practice.  The  sub-grade  should  be  as  uniform  and  solid 
as  possible  and  this  can  never  be  accomplished  where  a 
great  deal  of  ditching  is  required.       John  Wilson, 

Duluth,  Minn.  Consulting  Engineer. 


"Angles  to  the  Right'*  a  Useful 
Surveying  Method 

Siv — No  doubt  a  good  many  of  your  readers  are  al- 
ready familiar  with  the  advantages  of  the  method  of 
surveying  known  as  "angles  to  the  right,"  but  there  are 
probably  a  good  many  others  who  have  never  had  it 
called  to  their  attention.  The  writer  was  in  the  latter 
classification  until  he  moved  to  a  Western  state  two 
years  ago,  but  since  then  he  has  become  an  ardent 
believer  in  the  method  and  an  enthusiastic  booster 
for  it. 

The  method  consists  in  taking  all  horizontal  angles 
"to  the  right,"  or  in  a  clockwise  direction,  no  matter 
whether  this  makes  them  interior  or  exterior  angles, 
and  regardless  of  the  resulting  size  of  the  angle,  taking 
the  backsight  at  each  station  with  the  plates  set  at 
zero.  It  is  therefore  somewhat  similar  to  the  ordinary 
azimuth  method,  with  the  difference  that  the  zero  point 
is  the  backsight  at  the  station  occupied  instead  of  the 
south  point. 
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The  advantages  which  the  advocates  of  the  method 
claim  for  it  are: 

1.  There  is  less  chance  for  error  in  recording  the 
angles  than  when  deflection  angles  are  used,  for  in  this 
method  there  are  no  "left"  angles.  Also  the  error  intro- 
duced in  plunging  the  telescope  is  eliminated. 

2.  A  sketch  is  not  necessary  to  show  which  way  the 
angle  was  read,  as  is  the  case  with  interior  or  exterior 
angles. 

3.  There  is  less  chance  for  error  if  all  angles  are  read 
in  one  direction  than  if  some  are  read  one  way  and 
others  in  the  opposite  direction,  as  the  enginer  very 
quickly  becomes  accustomed  to  reading  all  angles  one 
way  and  does  so  instinctively. 

4.  Unlike  the  azimuth  method,  the  angles  can  be 
doubled,  or  in  fact  repeated  as  often  as  desired,  which 
is  the  best  way  with  which  the  writer  is  familiar  of 
checking  work  in  the  field. 

5.  The  angles  may  be  very  easily  transformed  into 
deflection  angles  if  desired  for  plotting,  by  one  simple 
mental  subtraction,  as  follows: 

If  the  angle  to  the  right  is  more  than  180°, 
subtract  180°  from  the  angle,  and  the  result  will 
be  the  deflection  angle  to  the  right. 

If  the  angle  to  the  right  is  less  than  180°,  sub- 
tract the  angle  from  180°,  and  the  result  will  be 
the  deflection  angle  to  the  left. 

6.  For  computing  azimuths  and  calculated  bearings, 
either  for  plotting  or  computation,  notes  of  angles  to 
the  right  may  be  reduced  much  more  easily  than  any 
other  form  of  notes,  as  they  can  be  computed  by  a 
process  involving  only  simple  addition  and  subtraction, 
and  a  simple  rule  may  be  written  which  will  cover  all 
cases.     The  rule  is: 

To  the  last  azimuth    (that  of  the  line  coming 
up  to  the  station  occupied)   add  the  angle  to  the 
right,   subtract   180°,   and   the   result    is   the   new 
azimuth.     If  it  is  impossible  to  subtract  180°   as 
above,  add  it. 
This  rule  covers  all  cSses,  and  is  very  simple  and  easy 
to  remember,  requiring  no  elaborate  sketches  to  deter- 
mine the  new  bearing,  for  of  course  the  relation  between 
the  azimuth  and  the  bearing  of  a  line  is  too  simple  to 
need  comment.     It  therefore  does  away  with  what  is 
considered    by   most    engineers   a   bugbear    if   nothing 
worse — the  computation  of  calculated  bearings. 

The  second  sentence  of  the  rule  is  of  course  equivalent 
to  first  adding  360°  and  then  subtracting  the  180° 
as  before,  and  of  course  the  addition  of  360°  to  an 
azimuth  does  not  change  it.  Similarly,  another  sentence 
might  be  added  to  the  rule,  as  follows : 

If,  after  subtracting  the  180°  as  above,  the  re- 
mainder is  larger  than  360°  subtract  360°. 
This  rule  should,  however,  be  self-evident,  as  of  course 
an  azimuth  of  390°  is  the  same  as  one  of  30°. 

This  method  of  surveying  is  applicable  to  any  sort  of 
surveying  with  which  the  writer  is  familiar,  and  indeed 
he  has  become  so  attached  to  it  that  he  uses  it  for  all 
his  surveying  work. 

From  his  observation  in  the  East  and  Middle  West, 
the  writer  believes  this  method  to  be  in  rather  general 
use  in  the  Western  states,  but  very  little  known  in 
the  East,  and  it  is  in  the  hope  that  this  letter  may 


prove  of  interest  and  possibly  of  some  value  to  your 
Eastern  readers  that  he  begs  the  indulgence  of  your 
columns.  H.  H.  Armsby, 

Instructor  in  Civil  Engineering,  University  of  Mis- 
souri. 

Rolla,  Mo. 

Some  Observations  on  Effect  of  Frost 
in  Raising  Weight 

Sir — The  article  by  Professor  Taber,  in  Engineering 
Neivs-Record,  Feb.  7,  1918,  p.  262,  on  the  action  of  frost 
in  the  ground  is  particularly  interesting  to  engineers 
doing  work  in  northern  climates.  It  is  ironical,  how- 
ever, that  the  explanation  should  come  from  a  South- 
erner who  has  to  wait  for  a  cold  night  to  make  ex- 
periments. 

The  writer  has  been  in  charge  of  work  in  northern 
New  York  where  the  thermometer  has  been  below  zero 


SIX-INCH  LUMP  OF  CLAY  LAMINATED  WITH  ICE  FORMED 
WHEN    IT    WAS    IN    THE    GROUND 

for  weeks  and  the  frost  has  penetrated  to  a  depth  of 
4  ft.  in  exposed  places.  He  has  witnessed  the  raising 
of  whole  buildings  and  has  examined  earth  excavated 
near  the  affected  parts. 

In  one  case  a  brick  wall  giving  an  earth  pressure  of 
2000  lb.  per  sq.ft.  was  raised  5 -in.  and  several  piers  sup- 
porting columns  and  roof  trusses  were  raised  from  i 
to  2-,  in.  At  first  the  engineers  were  blamed  for  giv- 
ing wrong  grades.  The  instruments  were  tiiken  out  and 
checked  and  other  engineers  put  on  to  run  the  grades 
again.  It  was  not  until  the  same  piers  were  checked 
on  successive  days  and  found  to  be  rising  that  the  cause 
was  determined. 

Later  some  excavation  was  being  made  near  some  of 
these  piers  and  the  writer  made  an  examination  of  the 
soil.  The  accompanying  photograph  shows  how  the  ice 
was  found  to  lie  in  layers  throughout  the  clay.  The 
closeness  of  these  layers  of  ice  varied  according  to  the 
amount  of  moisture  in  the  soil  and  probably  according  to 
the  rate  of  cooling.  In  some  places  the  veins  would  be 
like  hair  cracks  and  close  together;  in  other  places 
they  would  be,  as  large  as  §  in.  and  several  inches  apart. 
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In  very  dry  clay  isolated  crystals  would  be  the  rule.  The 
lump  shown  in  this  picture  is  about  6  in.  high  and 
shows  a  total  of  s  to  }  in.  of  ice. 

Experiments  were  made  to  determine  how  much 
shrinkage  would  attend  the  extracting  of  water  from 
saturated  clay.  A  box  of  wet  clay  12  in.  square  and 
12  in.  deep  was  set  by  a  raidator  and  about  150  lb. 
weight  placed  on  top  of  it.  When  it  had  given  up  about 
10  lb.  of  water  less  than  h  in.  shrinkage  was  shown. 
A  smaller  sample  set  on  a  hot  stone  showed  an  increase 
in  volume,  but  this  was  probably  due  to  a  formation  of 
steam  and  the  baking  of  the  clay  while  thus  expanded. 
Of  course,  if  the  water  and  clay  could  be  separated  and 
the  clay  still  occupy  the  same  space  the  ice  formed  of 
the  water  would  raise  any  superimposed  load. 

Professor  Taber  has  pointed  out  the  fact  that  this 
separation  of  clay  and  water  does  occur;  the  writer's 
observations  verify  it.  It  is  not  only  on  the  surface 
that  the  ice  forms,  as  Professor  Taber's  article  would 
indicate,  but  at  any  depth  where  the  heat  is  withdrawn 
to  such  an  extent  that  the  water  will  be  separated  from 
the  clay  to  form  crystals.  It  is  a  question  of  the  affinity 
of  the  water  for  the  clay  versus  the  affinity  of  water  to 
itself  or  the  energy  of  separation  versus  the  energy  of 
crystallization.  A  crystal  once  formed  will  draw  other 
atoms  of  the  same  material  to  it.  It  will  continue  to 
draw  until  the  temperature  either  rises  above  the  criti- 
cal point  or  until  the  critical  temperature  is  established 
at  a  neighboring  point.  When  the  latter  condition 
occurs  a  new  layer  of  ice  will  form.  Thus  we  see  a 
laminated  structure  in  the  frozen  ground  with  varying 
thicknesses  of  ice  and  clay  dependent  on  the  rate  of 
penetration  and  the  quantity  of  moisture. 

A  coarse  sand  cushion  might  prevent  rising  where 
the  penetration  of  frost  is  light,  but  it  would  seem  that 
only  a  deep  footing  could  be  relied  on  where  the  frost 
penetrates  to  such  a  depth  as  we  have  it  here. 

Watertown,  N.  Y.  Lewis  B.  Wyckoff. 

Relief  Maps  Made  With  Nails,  Sawdust 
and  Plaster  Paris 

Sir — The  writer  has  often  found  it  worth  while,  in 
connection  with  engineering  testimony  in  court,  to  intro- 
duce a  relief  model  of  the  locality  involved.  Such  a 
model  is  much  bett3r  understood  by  the  average  jury — 
and  judge — than  a  contour  map.  Since  the  ordinary 
method  of  making  a  topographic  model,  by  cutting  out 
the  individual  contours  from  sheets  of  uniform  thick- 
ness and  building  up,  is  quite  a  laborious  process,  and 
since  it  is  often  hard  to  obtain  sheets  of  proper  dimen- 
sions and  workability,  the  writer  has  had  recourse  to 
the  following  method: 

Having  determined  the  size  of  the  model,  both  hori- 
zontal and  vertical,  construct  a  box  of  soft  tongued  and 
grooved  wood,  with  walls  about  the  maximum  height  of 
the  model.  Lay  off  on  your  contour  map  a  set  of 
coordinates,  and  transfer  them  to  the  floor  of  the  box, 
extending  them  to  the  top  edge  of  the  sides.  Section 
and  subdivision  or  lot  and  block  lines  may  take  the  place 
coordinates.  Using  the  lowest  point  in  the  area  as 
a  base  elevation,  equivalent  to  the  floor  of  the  box,  take 
off  the  difference  of  elevation  to  each  intersection  point, 
reduce  to  inches  and  fractions  of  the  vertical  scale  and 
write  down  at  the  corresponding  point  on  the  box  floor. 


Then,  from  a  box  of  assorted  nails,  select  for  each 
point  a  nail  of  such  length  that,  when  driven  firmly  into 
the  bottom,  the  head  will  come  to  the  proper  height. 
Fill  the  box  with  fine  sawdust  so  that  the  nail-heads 
project  slightly.  Sprinkle  the  sawdust  with  plaster  of 
paris,  then  sprinkle  with  water.  Repeat  the  process 
until  the  nail  heads  are  covered.  The  plaster  hardens 
rapidly,  and  a  firm  base  is  soon  obtained.  Make  a  thin 
mixture  of  plaster  and  water  and  smooth  over  the  model 
with  the  fingers.  When  dry,  paint  over  with  flat  white 
prepared  paint. 

Now  pick  up  the  coordinate  lines  from  the  edge  of  the 
box  and  extend  them  across  the  model,  transfer  with 
india  ink  and  water  colors  such  data  from  your  maps  as 
is  desirable,  letter,  tint  with  water  colors,  cover  with  a 
coat  of  white  shellac,  and  the  model  is  complete.  Some 
small  holes  bored  in  the  bottom  boards  will  take  off  the 
surplus  moisture. 

Where  extreme  accuracy  is  not  necessary  this  will  be 
found  a  quick  and  easy  method  of  producing  a  light  and 
serviceable  model.  W.  C.  Muldrow, 

Okanogan,  Wash.  City  Engineer. 


Use  of  the  Median  in  Rainfall 
Statistics  Advocated 

Sir — In  predicting  rainfall  the  writer  believes  that 
instead  of  using  average  monthly  figures  for  the  period 
being  studied  it  is  better  to  obtain  the  median  precipita- 
tion for  each  month  and  to  total  the  medians  for  all  the 
months  to  obtain  the  more  probable  annual  average.  A 
similar  method  is  frequently  used  in  analyzing  run-off 
data.  By  median  is  meant  precipitation  than  which  there 
are  as  many  occurrences  greater  as  there  are  less. 

By  using  the  median,  the  indicated  average  annual 
precipitation  will  be  reduced  in  many  instances  from  8% 
to  15%  from  the  results  obtained  by  the  ordinary  aver- 
age method.  For  example,  the  median  precipitation  at 
Boston  deduced  from  records  published  a  short  time  ago 
in  the  Journal  of  the  New  England  Water-Works  Asso- 
ciation becomes  42.01  instead  of  45.46  in,,  a  reduction 
of  the  average  given  of  about  8%. 

The  writer  is  of  the  opinion  that  both  the  arithmetical 
monthly  average  and  the  monthly  median  should  be 
given  in  all  basic  tables  where  the  data  are  complete 
enough  to  warrant  it,  and  the  annual  totals  given  in 
both  cr.ses. 

The  writer  would  like  to  call  this  to  the  attention  of 
your  readers  for  purposes  of  discussion. 

Boston.  Dana  M.  Wood, 


Relining  Railroad  Curves 

Sir — In  reading  my  letter,  published  in  your  issue  of 
Mar.  14,  in  regard  to  relining  railroad  curves,  I  find 
that  I  have  made  the  following  mistake:  In  the  para- 
graph beginning  "In  the  cast  of  long  curves,"  the  sen- 
tence, "The  distance  DC,  CG,  HC  and  HM  can  readily 
be  calculated,  M  located,  and  HM  measured,"  should 
read,  "The  distances  DC,  CG,  HC  and  HE  (or  HF) 
can,"  etc.  G.  F.  Schlesinger, 

Assistant  Professor  of  Civil  Engineering,   Ohio  State 
University. 

Columbus. 


Hints  for  the  Contractor 

DETAILS     WHICH     SAVE     TIME     AND     LABOR     ON     CONSTRUCTION     WORK 


Three  Types  of  Plank  Motor-Truck  Roads 
Work  Well  in  Logging 

A  KIND  of  motor-truck  road  used  by  contractors,  no- 
tably on  the  Cleveland  subway  cut,  has  been  de- 
veloped successfully  for  heavy  loads  on  forest  soil  in  log- 
ging work.  Three  types  of  roads  have  been  employed. 
Increase  in  the  size  of  loads  of  logs  which  can  be  hauled 
by  motor  trucks  over  those  formerly  hauled  by  team  has 


FORE  AND  AFT  PLANK  ROAD  LAID  ON  CORDUROY 

:aused  the  development,  roads  of  greater  bearing  power 
being  secured  with  three  types  used  extensively  on  the 
west  coast,  which  are  described  in  the  American  Lum- 
berman. 

The  fore-and-aft  road  is  one  where  the  planks  or  logs 
are  laid  longitudinally.  When  logs  are  used,  small  trees 
12  to  14  in.  in  diameter  are  selected  and  smoothed  with 
an  axe  on  two  sides.  This  gives  a  bearing  of  24  to  30 
in.  These  logs  are  laid  in  pairs,  with  broken  joints, 
and  a  cross-tie  is  laid  under  each  joint.  Frequently  the 
logs  are  partially  buried  beneath  the  surface  to  make 
them  secure  and  prevent  slipping.  In  a  clay  formation 
the  logs  are  sometimes  set  flush  with  the  surface  and 
scored  deeply  so  that  greater  traction  may  be  secured. 
On  steep  grades  they  usually  are  scored.  Where  de- 
sired planks  may  be  substituted  for  the  logs  and  treated 
in  the  same  manner. 

A  second  type  is  known  as  the  plank  road.  In  this 
case  the  roadbed  is  roughly  graded  and  stringers  3  or  4 
in.  in  diameter  are  laid,  having  their  tops  flush  with 


the  surface  of  the  ground.  The  planks  are  then  laid 
crosswise.  Planks  of  any  desired  th'ckness  may  be 
used,  but  ordinarily  the  thickness  runs  from  3  to  4 
inches. 

The  third  type  of  road  is  known  as  the  puncheon  or 
corduroy  fore-and  aft  road.  In  construction,  it  is  not 
unlike  the  famous  corduroy  road  of  historj*.  Small 
logs  and  limbs  are  trimmed  to  proper  length  and  laid 
on  the  ground,  frequently  being  set  flush  with  the 
ground  or  even  having  a  little  dirt  spread  over  the  sur- 
face. On  top  of  these  are  laid  heavy  planks  generally 
4  in.  thick  and  from  12  to  20  in.  wide.  Roads  of  this 
character  give  the  truck  wheels  excellent  bearing  sur- 
face. 

The  5-ton  truck  in  the  illustration,  being  loaded  with 
spruce  for  airplane  construction,  is  at  the  end  of  a  com- 
mon fore-and-aft  road.  It  belongs  to  A.  H.  Mayo, 
Enumclaw,  Wash.,  and  makes  six  trips  a  day  over  a  4*- 
mile  haul  from  the  woods  to  the  railroad.  The  owner 
states  that  he  can  start  a  4000-ft.  load  up  a  22%  grade 
easier  than  he  can  an  ordinary  touring  car. 

Logging  roads  of  the  character  described  have  only 
been  in  use  from  two  to  three  years  so  that  it  is  im- 
possible to  tell  how  long  they  will  last.  Where  hea\T 
logs  are  employed  in  building  fore-and-aft  roads  it  has 
been  found,  however,  that  there  is  little  upkeep  cost, 
while  on  the  puncheon  or  corduroy  and  plank  roads  the 
upkeep  is  purely  nominal.  In  the  vicinity  of  Seattle  the 
average  fore-and-aft  road  has  cost  about  $2000  a  mile 
to  build.  The  corduroy  or  puncheon  fore-and-aft  road 
costs  from  $2000  to  $2500  per  mile,  while  the  straight 
plank  road  in  some  cases  has  cost  as  much  as  $3000  a 
mile.  Costs  in  such  cases,  of  course,  depend  entirely 
on  the  price  of  planks  used  or  on  the  price  of  logs  or 
stumpage. 

Various  means  are  used  to  turn  the  trucks  and  trail- 
ers, one  of  the  most  successful  of  which  is  a  motor 
truck  turntable,  easily  constructed  of  timbers  and 
planks. 


Short  Open  Cut  For  Starting  Tunnel 
Better  Than  Shaft 

CONGESTION  at  the  bottom  of  the  shaft  at  the 
start  of  the  h^^adings  is  being  eliminated  out  on 
the  Evanston  Intercepting  Sewer  by  Dan  O'Connor, 
superintendent  for  the  contractors,  the  Nash-Dowdle 
Co.,  by  building  a  short  section  of  the  woi'k  in  open  cut 
at  each  shaft.  As  the  cover  is  shallow  this  entails  but 
little  extra  excavation  and  sheeting.  Its  advantage 
comes  in  the  ability  to  erect  hoist  and  pumps  before 
starting  headings  and  in  the  ease  with  which  the  tun- 
nel headings  are  started.  The  track  is  laid  in  the  bottom 
of  the  finished  section  of  concrete  sewer  in  the  open  cut 
and  is  ready  to  hold  cars  while  the  work  is  started. 
There  is  room  in  the  pipe  for  the  extra  tools  and  plank- 
ing,  etc.,   which   are   required   for   the   work.     If  this 
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were  not  the  case  the  car  would  have  to  stand  on  the 
cage  and  there  would  be  no  room  at  all  for  the  tools. 

By  using  the  poling  method  of  starting  the  first  head- 
ings, the  concrete  in  place  serving  as  a  guide  for  the 
poling  boards,  a  great  deal  of  difficulty  is  avoided  in 
this  part  of  the  work.  The  shallow  cover  would  be 
likely  to  cave  and  keep  caving  as  each  successive  cut 
were  made.  The  poling  boards  keep  any  cave  from 
starting. 

Another  advantage  is  that  the  hoist  may  be  erected 
and  ready  when  the  time  comes  to  dig  the  first  head- 
ing. Starting  from  a  shaft  the  first  headings  would 
have  to  be  scaffolded  out. 


Grouted  Gutter  Is  Easily  Finished 
with  Small  Gang 

By  E.  Earl  Glass 

Monrovia,   Calif. 

THE  crew  necessary  for  a  small  grout  mixer,  with 
two  men  on  the  finishing,  built  a  mile  of  concrete 
gutter  in  Los  Angeles  County  recently  by  pouring  the 
grout  over  broken  stone  laid  to  the  section  of  the  gutter, 
tamping  it  with  a  wood  tamper  and  finishing  it  with  a 
street  broom. 

The  gutter  protected  the  side  slopes  of  the  approach 
to  the  Bassett  bridge,  which  was  being  paved  with  bi- 
tuminous macadam  on  top  of  the  original  granite  base, 
left  since  the  completion  of  the  bridge  for  final  settle- 
ment of  the  sand  fill.  The  gutter  grade  was  shaped 
with  shovels  and  a  4-in.  layer  of  broken  stone  ranging 
from  5-in.  to  3-in.  in  size  tamped  to  the  proper  section. 
A  mixer  crew  followed  this  work  with  a  small  machine 
making  1 :  3  mortar  which  was  shoveled  on  the  broken 


stone,  tamped  with  a  12-in.  length  of  2  x  4  attached  tc 
a  vertical  handle,  and  finished  with  the  broom.  The 
method  reduced  the  handling  of  the  materials,  as  the 
stone  did  not  pass  through  the  mixer,  and  of  course 
effected  great  saving  over  the  usual  way  of  constructing 
a  concrete  gutter. 

Saddle  Supports  Hose  in  Crusher  Plant 

By  L.  V.  Lauther 

New  York   City. 

EVERY  one  has  seen  a  hose  tied  up  with  strirg  where 
its  weight  drags  on  a  spud  coupled  to  a  horizontal 
pipe  at  some  distance  from  the  floor.  Sometimes  more 
pains  are  taken,  as  in  a  stone  crushing  plant  where 
the  writer  rigged  up  the  counterweighted  saddle  shown 
in  the  sketch.     It  was  easily  made  of  four  pieces  of 


CURVE  MADE   FLAT    ENOUGH   TO    PREVENT   KINKING 

wood,  a  strip  of  galvanized  sheet  iron,  a  4-part  sling  of 
sash  cord  and  small  scrap  casting  for  counterweight. 
The  curve  was  made  somewhat  flatter  than  the  curve 
the  hose  took  in  filling  with  water,  to  prevent  kink- 
ing. Several  lengths  of  hose  broke  before  the  saddle  was 
put  in,  after  which,  of  course,  the  trouble  ceased. 


GROUT    TAMPED    AND    FINISHED    WITH    STREET    BROOM 


First  Estimate  of  1917  Lumber  Cut 

Lumber  production  in  the  United  States  of  39,200,- 
000,000  ft.  in  1917,  or  a  decrease  of  2  per  cent,  as  com- 
pared with  the  cut  of  1916,  is  the  estimate  made  by  the 
Forest  Service  based  on  incomplete  reports  received  up 
to  Feb.  26.  About  one-half  of  the  34,000  mills  listed 
by  the  Forest  Service  and  the  National  Lumber  Manu- 
facturers Association  had  at  that  time  made  reports. 
Because  of  the  need  for  an  accurate  census  caused  by 
country's  wartime  demands  for  lumber,  oflficials  in 
charge  of  the  work  are  urging  delinquent  mills  to  report 
as  soon  as  possible.  The  estimate  is  based  upon  the 
reported  cut  of  845  sawmills,  each  of  which  cut  5,000,- 
000  ft,  or  more  of  lumber  in  either  1917  or  the  preceding 
year. 
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Part  of  Calaveras  Earth  Dam 
Slips  Into  Reservoir 

Serious  Accident  to  the  Higrhest  Struc- 
ture of  Its  Type  in  the  World. 
Large  Section  Slides 

As  this  issue  goes  to  press  word  has 
been  received  that  a  bad  break  has 
occurred  in  the  Calaveras  Dam  near 
San  Francisco,  Calif.  According  to 
this  report,  which  will  be  amplified  in 
next  week's  issue,  a  large  part  of  the 
upstream  section  of  the  dam  slid  out 
into  the  reservoir. 

The  Calaveras  Dam,  building  about 
36  miles  southeast  of  San  Francisco, 
is  to  be  the  highest  earth  dam  in  the 
world.  It  will  be  240  ft.  high,  1312 
ft.  wide  at  the  base,  25  ft.  wide  at  the 
crest  and  1260  ft.  long  along  the  crest. 
It  is  being  built  by  the  hydraulic  fill 
method,  with  no  core,  but  with  special 
effort  to  concentrate  extra  fine  clay  in 
the  middle  of  the  dam  section.  When 
completed  it  will  hold  back  a  reservoir 
of  55,000,000,000  gal.  for  the  Spring 
Valley  Water  Co.,  San  Francisco. 
Work  was  started  early  in  the  sum- 
mer of  1914  and  the  dam  had  appar- 
ently reached  a  height  of  approxi- 
mately 190  feet. 

The  report  received  states  that  on 
Sunday  morning.  Mar.  24,  the  central 
section  of  the  upper  part  of  the  up- 
stream side  of  the  dam  and  a  large 
part  of  the  clay  core  back  of  it  slid 
into  the  reservoir.  The  section  that 
moved  was  about  700  ft.  long  and  is 
roughly  estimated  at  800,000  cu.yd.,  or 
approximately  one-third  of  the  volume 
of  the  dam.  There  was  55  ft.  of  water 
in  the  reservoir  above  the  dam  at  the 
time  and  the  central  pool  stood  100  ft. 
higher  and  about  40  ft.  below  the  top 
of  the  dam.  The  movement  was  very 
rapid,  taking  place  in  about  five  min- 
utes. No  one  was  on  the  dam  at  the 
time  and  there  was  no  loss  of  life  or 
damage  of  any  kind  beyond  the  loss 
of  the  work,  which  included  a  rein- 
forced-concrete  outlet  tower  thrown 
down  in  the  slip.  The  water  back  of 
the  dam  was  not  lost. 


Will   Resume   Work   on   Flood 
Control  Project  at  Mill  Creek 

The  Federal  Bureau  of  Housing  has 
reported  that  the  early  completion  of 
the  Mill  Creek  flood  control  project  at 
Erie,  Penn.,  is  necessary  as  a  war 
measure.  Work  is  soon  to  begin  on 
the  completion  of  this  project.  Fol- 
lowing the  failure  of  the  contractors 
on  this  work  in  November,  1917,  con- 
struction stopped  and  has  not  been 
resumed.  Local  objections  to  construc- 
tion have  been  withdrawn. 


Thomas  Riggs,  Jr.,  Engineer, 

Nominated    for    Governor 

of  AIa.ska  by  President 


THOMAS  RIGGS.  JR 

Thomas  Riggs,  Jr.,  nominated  by 
President  Wilson  as  Governor  of 
Alaska  Territory,  has  been  a  member 
of  the  Alaskan  Railroad  Commission 
since  May  6,  1914.  He  was  boi'n  Oct. 
17,  1873,  in  Howard  County,  Mary- 
land, and  was  educated  at  the  Emerson 
Institute,  Washington,  D.  C,  1383-1890, 
and  at  the  School  of  Science,  Prince- 
ton, N.  J.,  1890-1893. 

He  had  had  experience  in  mine  sur- 
veying and  land  surveying  before  being 
employed  on  the  Alaska  Boundary  Sur- 
vey. He  passed  a  civil  service  examina- 
tion and  was  appointed  July  20,  1906. 
as  a  topographic  aid  in  the  U.  S.  Geo- 
logical Survey,  which  appointment  was 
made  permanent  on  Oct.  6,  1907.  but 
he  did  not  serve  under  that  appoint- 
ment. He  was  appointed  assistant  ?ur- 
veyo'*  on  the  Alaska  Boundary  Survey 
under  the  State  Department  (of  whicl. 
the  Superintendent  of  the  Coast  and 
Geodetic  Survey  is  Commissioner)  Mar. 
30,  1906,  and  was  employed  on  that 
duty  continuously  until  his  appoint- 
ment as  a  member  of  the  commission. 
On  Feb.  27,  1911,  Mr.  Riggs  was  pro- 
moted to  the  position  of  engineer  to 
the   Alaska   Boundary   Commission. 

During  his  term  of  service  in  Alaska 
the  141st  meridian  boundary  wa'=;  sur- 
veyed and  marked  from  the  shores  of 
the  Arctic  to  Mt.  St.  Elias,  a  work  in- 
volving great  hardships  and  consider- 
able danger.  He  was  the  first  to  use 
horses  for  transpoi'tation  north  of  the 


Porcupine  River  and  their  appearance 
caused  great  astonishment  among  the 
Indian  and  Eskimo  inhabitants,  of  the 
region. 

In  1911-1912  an  epidemic  of  small- 
pox broke  out  among  the  Indians  on 
the  Porcupine  River.  It  was  handled 
so  successfully  by  Mr.  Riggs,  with  the 
assistance  of  the  Canadian  and  U.  S. 
authorities,  that  only  one  death  oc- 
curred. 

-Mr.  Riggs  was  married  in  1913  to 
Miss  Renee  Coudert,  daughter  of  the 
late  Frederic  R.  Coudert  of  New  York, 
vho  was  commissioner  for  the  United 
States  on  the  Bering  Sea  arbitration. 
Mr.  Riggs  became  an  associate  mem- 
ber of  the  American  Society  of  Civil 
Engineers  in  1909  and  a  member  in 
1915. 


Attempt  to  Register  Opinion  of 
All  Engineers  in  Referendum 

letter  Ballot  of  American  Association 
Asks  Views  on  Academy  of  Engi- 
neers and  Other  Questions 

A  ballot  has  been  sent  out  to  some 
250  engineering  societies  by  the  Ameri- 
can Association  of  Engineers  for  the 
purpose  of  securing  an  opinion  on  pub- 
lic questions  to  be  taken  up  at  the 
fourth  annual  convention  of  this  asso- 
ciation May  14  nexl  in  Chicago. 

The  letter  transmitting  the  ballot 
characterizes  the  first  proposition  to  be 
voted  (  1,  the  desirability  of  passing 
the  bill  incorporating  an  American 
Academy  of  Engineers,  as  undemo- 
cratic and  un-American.  According  tc 
the  letter,  this  bill  seeks  to  establish  an 
aristocracy  of  engineers. 

The  second  question,  regarding  the 
granting  of  A-1  priority  for  equipment 
needed  for  drainage  work,  is  com- 
mented in  the  letter  of  transmittal  as 
invoking  the  serious  question  of  pro- 
ducing sufficient  foodstuffs  during  the 
next  year. 

The  third  question  is  ihat  of  uni- 
versal military  training.  It  is  pro- 
posed later  to  submi*  referenda  on  the 
licensing  of  engineers,  railway  owner- 
ship  and  similar   subjects. 

This,  according  to  A.  H.  Krom,  gen- 
eral secretary  of  the  association,  is  th? 
first  effort  to  obtain  the  opinion  of  the 
engineering  profession  on  national 
questions    by    referendum. 

The  committee  on  engineering  coop- 
eration unites  in  extending  an  in\ita- 
tion  from  the  American  Association  of 
Engineers  to  other  organizations,  ask- 
ing them  to  send  delegates  to  the  an- 
nual meeting  of  the  association  in  Chi- 
cago May  14  to  consider  cooperative 
plans. 
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Railway  Engineers  Discuss  War  Emergencies 

Labor  Problem  Given  Much  Attention  at  A.  R.  E.  A.  Convention — 
What  Can  Be  Done  to  Postpone  Bridge  Renewals 


War  conditions  had  a  stimulating 
effect  upon  the  annual  convention  of 
the  American  Railway  Engineering 
Association,  held  at  Chicago  on  Mar. 
19  to  21.  In  attendance  and  in  the 
character  of  the  proceedings  the  meet- 
ing was  well  up  to  the  standard  of  re- 
cent years.  It  was  noticeable,  however, 
that  several  of  the  committee  reports 
were  composed  largely  of  matter  sub- 
mitted simply  as  information  and  not 
calling  for  action. 

The  address  of  the  president,  John 
G.  Sullivan,  chief  engineer  of  the 
Canadian  Pacific  Railway's  western 
system,  was  a  call  to  the  engineer  to 
take  a  larger  part  in  the  active  duties 
of  citizenship  and  not  isolate  himself 
in  his  professional  work.  Great  in- 
crease in  railway  traffic  during  recent 
years  has  been  accompanied  by  only 
small  increase  in  capital  and  in  mile- 
age, for  capital  has  been  frightened 
away  by  anti-railway  legislation  and 
regulation.  For  this  he  blamed  the 
engineer  in  taking  so  little  interest  in 
politics  and  public  affairs. 

The  reports  of  the  secretary  and 
treasurer  showed  a  membership  of 
1387,  a  net  gain  of  17  for  the  year,  and 
a  balance  of  nearly  $31,000.  One  hun- 
dred and  three  members  are  in  war 
service. 

Labor  as  the  Gbeat  Problem 

Two  aspects  of  railway  economics 
were  dealt  with  by  two  new  committees 
on  the  economics  of  labor  and  railway 
operation,  but  no  report  was  made  by 
the  older  committee  on  economics  of 
railway  location.  The  report  of  the 
first  of  these  committees  reviewed  the 
serious  conditions  of  the  labor  market, 
with  shortage  of  supply  and  unsatis- 
factory quality.  Methods  of  employ- 
ment were  reviewed,  but  more  atten- 
tion was  given  to  the  feeding  and  hous- 
ing of  the  laborers. 

Centralized  labor  agencies  under  the 
direction  of  the  railways  were  sug- 
gested by  E.  R.  Lewis  (Duluth,  South 
Shore  &  Atlantic  Ry.)  as  a  means  of 
coping  with  the  situation.  Railways 
in  need  of  men  would  apply  to  these 
agencies.  Then  in  many  cases  it  would 
be  practicable  to  transfer  gangs  from 
one  road  to  ar\pther,  thus  retaining  the 
gangs  intact  and  so  maintaining  their 
efficiency. 

Labor-saving  devices  were  referred 
to  by  this  committee  and  the  commit- 
tee on  ballast,  and  were  illustrated  by 
a  series  of  slides  and  moving  pictures. 

Conservation  was  considered  from 
some  rather  unusual  points.  The  com- 
mittee on  conservation  of  natural  re- 
sources called  attention  to  large  rail- 
way plants  for  saving  and  utilizing 
scrap,  to  the  daylight  saving  movement, 
«nd  to  measures  for  the  conservation 
of  human  life  and  energy. 

Reduction  of  the  numerous  sizes  of 
drawings  and  reports  to  a  limited  num- 


ber of  standards  was  advocated  by  the 
committee  on  records  and  accounts  as 
a  means  of  conserving  n^aterial  and 
labor.  In  one  case  it  was  found  prac- 
ticable to  reduce  the  number  of  report 
forms  from  1600  to  500,  thus  saving 
the  work  of  the  men  who  had  to  fill  out 
these  reports  and  also  effecting  a  large 
saving  in  printing  and  paper. 

Scientific  organization  of  railway 
forces  presents  an  opportunity  for  the 
conservation  of  energy,  according  to  the 
report  of  the  committee  on  rules  and 
organization.  In  presenting  the  report 
A.  J.  Himes  (New  York,  Chicago  &  St. 
Louis  Ry.)  pointed  out  the  difference 
between  scientific  management  and 
scientific  organization,  which  deal  with 
the  efficiency  of  the  individual  and  the 
organization  respectively.  Hitherto 
there  has  been  general  approval  of  the 
system  of  a  single  authoritative-  head, 
but  times  are  changing,  and  study  may 
show  the  possibility  of  greater  effi- 
ciency in  a  representative  organization 
actiong  as  a  unit.  There  was  very 
little  discussion.  Incidentally,  the  com- 
mittee on  water  supply  submitted  a 
scheme  of  organization  for  a  railway 
water  department. 

War  Conditions  Considered  by  Yards 
Committee 

Of  special  prominence  was  the  re- 
port of  the  committee  on  yards  and 
terminals,  outlining  possible  means  of 
improvement  in  existing  freight  yards 
by  which  the  handling  of  the  heavy  war 
traffic  may  be  facilitated  and  conges- 
tion relieved.  So  important  and  prac- 
tical is  this  part  of  the  report  con- 
sidered that  it  has  been  published  in 
pamphlet  form  for  distribution  to  oper- 
ating officers.  (See  Engineering  News- 
Record  of  last  week,  p.  561.) 

Bridge  and  trestle  renewal  as  af- 
fected by  war  conditions  and  especially 
by  the  condition  of  the  steel  and  tim- 
ber markets  came  in  for  some  discus- 
sion and  a  number  of  emergency  ex- 
pedients were  mentioned.  A.F.Robinson 
(A.,  T.  &  S.  F.  Ry.)  referred  to  the 
impossibility  of  getting  large  timbers 
on  account  of  the  shipbuilding  require- 
ments. Both  W.  H.  Courtenay  (L.  &  N. 
R.R.)  and  I.  L.  Simmons  (Rock  Island) 
referred  to  methods  of  strengthening 
existing  structures  so  as  to  increase 
their  life.  Truss  spans  can  be  rein- 
forced at  weak  points  and  falsework 
may  be  placed  to  reduce  length  of  via- 
duct spans.  The  Louisville  &  Nash- 
ville has  done  some  interesting  work  in 
converting  old  steel  viaducts  into  rein- 
forced-concrete  structures  of  greater 
strength.  Along  the  same  line  P.  B. 
Motley  referred  to  the  use  of  rein- 
forced-concrete  trestles  on  the  Canadian 
Pacific  Ry.  to  replace  timber  trestles 
which  require  removal,  but  for  which 
the  cost  of  steel  structures  is  pro- 
hibitive. B.  R.  Leffler  (New  York  Cen- 
tral  Lines)    suggested  the  possibilities 


of  doubling  up  the  girders  in  old  spans. 
Overhead  construction  for  electric 
transmission  lines,  as  provided  in  the 
proposed  national  electric  safety  code, 
does  not  come  up  to  the  standards  used 
and  considered  necessary  by  railway 
companies  for  the  protection  of  their 
roads  where  crossed  by  transmission 
lines.  The  U.  S.  Bureau  of  Standards 
has  suggested  a  compromise  in  th^  gen- 
eral specifications.  The  railways  con- 
tend, however,  that  while  they  have  no 
desire  to  enforce  their  standards  for 
use  by  power  companies  in  general, 
they  do  desire  to  enforce  them  at  the 
crossings.  These  aspects  of  the  situa- 
tion were  brought  out  in  a  discussion 
between  members  of  the  committee  on 
electricity  and  Dr.  Lloyd  of  the  Bureau 
of  Standards.  j 

Is  a  Track  Sign  a  Signal?  f 

Relations  between  train  signals  and 
track  signs  were  the  subject  of  brisk 
discussion.  The  signal  committee  con- 
sidered that  certain  track  signs  are  in 
effect  signals  covered  by  the  standard 
code  of  the  American  Railway  Associa- 
tion, and  therefore  for  these  fixed  signs 
it  submitted  designs  conforming  to  sig- 
nal indications.  W.  C.  Gushing  (Penn- 
sylvania lines)  objected  to  this,  stating 
that  fixed  signs  should  be  of  a  type  dis- 
tinct from  the  movable  signals  which 
govern  trains. 

It  was  suggested  further  that  for 
signs  which  must  be  visible  at  night  it 
is  necessary  to  have  color  instead  of 
shape,  and  for  this  purpose  to  use  lamps 
with  the  same  colors  as  those  of  the  sig- 
nals. On  the  other  hand,  it  was  shown 
that  for  the  important  signs  indicating 
"reduce  speed"  and  "resume  speed"  the 
New  York  Central  uses  a  sign  which 
is  conspicuous  by  day  and  illuminated 
at  night,  its  meaning  being  then  given 
by  perforated  lettering.  The  commit- 
tee suggested  that  the  matter  be  re- 
ferred back  to  it  for  consideration,  but 
when  the  vote  was  taken  the  commit- 
tee's original  report  was  adopted. 

Hitherto  it  has  been  the  practice  to 
approve  formally  and  somewhat  per- 
functorily the  specifications  submitted 
by  the  signal  committee  with  the  recom- 
mendations of  the  Railway  Signal  As- 
sociation. It  was  suggested  that  such 
recommendations  should  be  submitted 
first  to  committees  interested  in  the 
subjects,  and  it  was  decided  that  in 
future  this  will  be  done. 

Election  of  officers  resulted  as  fol- 
lows: President,  C.  A.  Morse,  chief 
engineer  of  the  Chicago,  Rock  Island 
&  Pacific  Ry. ;  vice  presidents.  Earl 
Stimson,  Baltimore  &  Ohio  R.R.,  and 
H.  R.  Safford,  Grand  Trunk  Ry.;  treas- 
urer, George  H.  Bremmer;  secretary, 
E.  H.  Fritch,  Chicago;  directors,  J.  L. 
Campbell,  El  Paso  Southwestern,  E.  A. 
Frink,  Seaboard  Air  Line,  and  E.  H. 
Lee,  Chicago  &  Western  Indiana;  mem- 
bers of  nominating  committee,  J.  E. 
Crawford,  Norfolk  &  Western,  H.  T. 
Douglas,  Jr.,  Chicago  &  Alton,  J.  V. 
Hanna,  Kansas  City  Terminal,  J.  B. 
Jenkins,  Baltimore  &  Ohio,  and  J.  E 
Willoughby,  Atlantic  Coast  Line. 
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Officers  in  Old  Cantonment 
Division  Promoted 

Ten  Are  Made  Colonels  and   Eighteen 

Lieutenant     Colonels — Men 

Below  Move  Up 

(Washington  Correspondence ) 

Following  the  announcement  that  the 
Cantonment  Division  of  the  Quarter- 
master Corps  would  hereafter  be 
known  as  the  Construction  Division 
and  would  report  direct  to  the  Chief 
of  Staff  of  the  Army,  a  number  of  the 
officers  in  that  division  have  been  pro- 
moted. These  promotions  are  par- 
ticularly noteworthy  because  they  ele- 
vate to  the  rank  of  colonel  a  number 
of  engineers  from  civil  life  who  have 
been  at  the  head  of  various  branches 
of  the  cantonment  and  other  army 
construction  during  the  past  months  of 
war.  Colonels  from  civil  life  have 
been  very  rare,  so  the  officers  just 
raised  to  that  rank  are  especially 
honored. 

At  the  head  of  the  list  of  colonels 
is  Richard  C.  Marshall,  Jr.,  U.  S.  A. 
Colonel  Marshall  is  the  regular  army 
officer  who  has  just  been  put  in  charge 
of  the  division.  His  promotion  is  to 
the  grade  of  colonel  in  the  National 
Army,  as  are  all  the  others.  Follow- 
ing Colonel  Marshall  in  order  of  their 
ranking  are  Frank  M.  Gunby,  Milton 
J.  Whitson,  Peter  Junkersfeld,  Evan 
Shelby  and  Joseph  N.  Willcutt.  Ail  of 
these  have  been  in  the  Cantonment 
Division  since  the  beginning  of  the 
war  and  have  risen  to  their  present 
rank  by  regular  promotion  from  their 
initial  rank  of  major.  Colonel  Gunby 
is  in  charge  of  engineering.  Colonels 
Whitson  and  Junkersfeld  in  charge  of 
construction  and  field  operations.  Colo- 
nel Shelby  is  the  head  of  the  legal 
department  and  Colonel  Willcutt  of  the 
materials  department. 

Four  majors  in  the  division  were  also 
made  colonels.  They  are  Joseph  H. 
Alexander,  who  has  charge  of  the  ad- 
ministration end  of  the  division,  Will- 
iam A.  Starrett,  who  is  in  charge  of 
contracts,  Millard  A.  Butler,  the  con- 
structing quartermaster  at  Port  New- 
ark, and  Millard  A.  Butler,  the  con- 
structing quartermaster  at  Newport 
News. 

Eighteen  officers  were  made  lieu- 
tenant colonels.  Quartermaster  Corps, 
National  Army.  All  were  majors,  some 
in  the  engineers,  some  in  the  quarter- 
master corps,  except  C.  D.  Hartman, 
who  was  a  captain,  Q.  M.  C.  The  men 
promoted  were:  Philander  Betts,  Lin- 
coln Bush,  0.  F.  Chamberlain,  Will- 
iam M.  Couper,  Harry  S.  Durant,  C.  D. 
Hartman,  Walter  L.  Kenwood,  Dab- 
ney  H.  Maury,  E.  B.  Morden,  J.  N. 
Pease,  Warren  R.  Roberts,  Donald  H. 
Sawyer,  E.  C.  Stockdale,  G.  F.  D. 
Trask,  George  B.  Walbridge,  Francis 
B.  Wheaton,  R.  M.  White  and  Clark  C. 
Wright. 

In  addition  30  captains  were  made 
majors  and  17  first  lieutenants  and  il 
second  lieutenants  were  made  captains. 
These  men  came  from   both   the   engi- 


neer and  quartermaster  corps  but  are 
promoted  in  all  ca»e«  to  the  quarter- 
master corps,  National  Army. 

It  i«  understood  that  the  change  of 
name  of  the  division  will  not  involve 
any  change  whatsoever  in  its  duties. 
It  will  still  have  charge  of  all  con- 
struction for  the  army  inside  the  ter- 
ritorial boundaries  of  the  United  States 
as  well  as  .such  maintenance  and  repair 
as  came  within  the  jurisdiction  of  the 
Cantonment  Division. 


Free   Ports    Authorized    by    Bills 
Before  Congress 

Two  bills,  one  introduced  in  the 
House  by  Representative  Sanders  and 
one  in  the  Senate  by  Senator  Shep- 
pard,  provide  for  the  establishment, 
operation  and  maint«inance  of  free 
ports  in  the  United  States,  or,  more 
specifically,  free  zones  in  ports  of  the 
United  States.  These  free  zones  are 
to  be  inclosed  and  guarded  areas  in 
which  the  ordinary  customs  laws  of  the 
country  are  inoperative;  that  is,  raw 
materials  normally  taxed  in  importa- 
tion can  be  brought  into  these  ports 
and  there  manufactured  into  goods 
which  can  be  exported  without  pay- 
ment of  the  customary  duty.  Such 
ports  do  not  exist  in  the  United  States 
at  the  present  time. 

The  new  bills  provide  that  the  Sec- 
retary of  Commerce  can  grant  to  pub- 
lic or  private  corporations  the  privilege 
of  establishing,  operating  and  main- 
taining such  zones  for  such  periods  as 
the  Secretary  may  determine,  not  ex- 
ceeding 50  years.  Not  more  than  one 
free  zone  shall  be  authorized  in  any 
port  of  entry.  The  bills  further  pro- 
vide the  applications  to  be  made  for 
the  establishment  of  such  ports  and 
permit  the  Secretary  to  lay  down  the 
rules  and  regulations  governing  their 
administration. 

A  considerable  agitation  for  the  es- 
tablishment of  a  free  port  at  New  York 
City  has  been  under  way  for  some 
months,  and  may  be  responsible  for  the 
two  bills  which  have  been  introduced, 
and  which  now  are  in  committee. 


Hugh  L.  Cooper  Takes  Charge  of 
Muscle  Shoals  Dam 

Lieut.-Col.  Hugh  L.  Cooper,  U.  S. 
Engineer  Officers'  Reserve  Corps,  has 
returned  from  v.ork  with  the  expedi- 
tionary forces  i!  France  to  take  charge 
of  the  construction  of  dam  No.  2  at 
Muscle  Shonls  on  the  Tennessee  River, 
provision  for  the  construction  of  which 
was  announced  in  Engineering  News- 
Record  of  Mar.  7,  1918.  Colonel  Cooper 
has  been  in  France  for  a  number  of 
months,  mainly  working  on  the  port 
and  terminal  work  there.  His  great 
experience  in  large  dam  construction, 
particularly  his  experience  on  the  Mc- 
Call  ferry  dam  on  the  Susquehanna 
and  the  Keokuk  dam  on  the  Mississippi, 
makes  him  particularly  fit  to  take  over 
the  construction  of  the  new  Tennessee 
River  dam.  His  headquarters  will  be 
at  Sheffield,  Ala. 


l>argest  .Naval  Bill  Ha.s  Big 
Con.struction  Projjram 

New  f)ry  I)ofk  at  rharienton.  .S.  (\  I'ro- 

vidfd    and    .NVw     Railway    Down 

Potomac  Valley  SuhMidizcd 

The  naval  appropriation  bill  re- 
ported to  the  House  of  Representatives 
.Mar.  19  contain*  the  largest  appropria- 
tion in  history  for  that  branch  of  the 
Government.  Including  such  deficiency 
appropriations  as  are  taken  care  of  in 
other  bills,  the  total  amount  of  naval 
appropriations  for  the  naval  establish- 
ment for  the  fiscal  year  ending  June 
30,  1918,  if  this  bill  is  enacted,  will  be 
$1,659,209,531.45.  In  this  amount  will 
be  included  large  sums  for  construc- 
tion work  under  the  direction  of  the 
Bureau  of  Yards  and  Docks. 

Some  of  the  principal  items  under 
this  head  are:  To  complete  dry  dock 
at  Philadelphia,  $2,000,000;  to  complete 
Norfolk  dry  dock,  $2,000,000;  buildings 
and  grounds  at  the  Naval  -\cademy, 
$2,275,000;  naval  operating  base  at 
Hampton  Roads,  $2,500,000;  Marine 
Corps  base  at  San  Diego,  $1,500,000; 
purchase  of  land  for  the  enlargement 
of  the  Washington  Navy  Yard,  $488,- 
000.  The  total  appropriation  for  pub- 
lic works  amounts  to  $25,226^75. 

An  additional  dry  dock  en  the  .A.t>- 
lantic  coast  somewhere  south  of  Hat- 
teras  was  considered  necessarj'  by  the 
Navy  Department,  and  in  pursuance 
to  its  recommendation  the  bill  con- 
tains an  appropriation  of  $1,000,000 
for  the  dredging  of  a  proper  channel 
at  Charleston,  S.  C.  the  limit  of  cost 
of  which  is  set  at  $5,000,000  and  $1,- 
150,000  for  a  large  dry  dock  there  to 
cost  not  more  than  $5,000,000. 

.\nother  section  of  the  bill  autnor- 
izes  the  Secretary  of  the  Na\'y  to 
advanc  money  to  any  company  pro- 
posing to  build  a  railway  from  the 
District  of  Columbia  to  Indian  Head, 
Maryland,  the  naval  proving  ground 
on  the  east  shore  of  the  Potomac,  some 
forty  miles  below  Washington.  The 
wording  of  the  bill  is  as  follows:  "The 
Secretary  of  the  Navy  is  authorized 
.  .  .  to  enter  into  a  contract  with 
some  railroad  company  proposing  to 
uild  a  line  of  railway  from  a  point  in 
jT  in  the  vicinity  of  the  District  of 
Columbia  to  Indian  Head,  Md.,  to  ad- 
vance to  said  company  a  sum  not  to 
exceed  $360,000  .  .  .  and  to  accept 
for  said  amount  transportation  war- 
rants of  such  railroad  company  for  a 
like  amount  to  be  redeemed  by  charges 
for  transportation  of  freight  for  the 
Navy."  .\  railway  entitled  the  Wash- 
ington-Newport News  Shortline  will, 
it  is  understood,  be  selected  under  this 
provision.  This  road  was  projected 
some  time  ago  but  has  been  delayed 
by  the  current  high  prices  and  slow 
deliveries.  It  is  figurev!  that  the  new 
line  will  make  time  of  travel  about  four 
hours  from  Washington  to  Hampton 
Roads  district,  which  is  about  half  the 
time  required  by  the  present  round- 
about railway  routes  or  by  the  steam- 
ship line  down  the  Potomac. 
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The  Five-Thousand-Ton 
Concrete  Freighter  "Faith" 

Launched  recently  on  the  Pacific  Coast  with 
complete  success,  she  is  the  first  concrete  vessel 
comparable  in  size  with  the  modern  steel  freighter. 
She  took  the  water  about  six  weeks  after  the 
first  concrete  was  poured. 


HULL  DID  NOT   SHOW  A  SINGLE  CRACK 


THE  HULL  DREW  SLIGHTLY  LESS  THAN  NINE  FEET 


WIDE    DECK    GIVES    IDEA    OP    VESSEL'S    SIZE 


ENTIRE  CONSTRUCTION  PLANT   SHOWS   AT   LEFT 


THE  LAUNCH  WAS  MADE  SIDEWISE 


Hearing    on    New    York    Con- 
tractors' Bill  Today 

A  joint  committee  of  the  New  York 
State  legislature  expects  to  hold  today 
hearings  on  the  bill  referred  to  it  by 
both  houses  authorizing  rtate,  muni- 
cipal and  county  authorities  to  cancel 
construction  contracts  and  have  the 
work  completed  by  the  original  con- 
tractors at  actual  cost  reckoned  since 
the  date  when  this  country  entered  the 


war.  As  noted  two  weeks  ago  in 
Engineering  News-Record,  this  situa- 
tion became  so  serious  for  the  con- 
tractors that  the  completion  of  im- 
portant work,  including  the  New  York 
State  barge  canal  and  the  New  York 
City  dual  subway  system,  was  threat- 
ened unless  some  steps  were  taken  to 
assist  the  contractors. 

It  is  understood  that  there  is  no 
opposition  on  the  part  of  the  Public 
Service  Commission  to  the  principle  in- 


volved in  the  suggested  settlement;  the 
Board  of  Estimate  of  New  York  City, 
which  pays  for  the  subway  construc- 
tion, is  not  publicly  on  record  as  hav- 
ing taken  any  action  with  reference 
to  the  bill;  the  authorities  concerned 
with  the  state  barge  canal  construction 
are  said  to  approve  it;  and  the  con- 
tractors, who  are  understood  to  have 
taken  the  lead  in  having  the  bill  intro- 
duced, are  hopeful  of  its  passage  at 
the  present  session  of  the  legislature. 
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Joint    Committee    Designs    Con- 
crete  Barge   of   2000   Tons 

The  joint  committee  on  concrete 
ships  and  barges  of  the  American  Con- 
crete Institute  and  the  Portland  Ce- 
ment Assn.  some  months  ago  prepared 
a  report  on  the  whole  subject  of  rein- 
forced-concrete  ships.  It  included  a 
detail  design  of  a  2000-ton  reinforced- 
concrete  barge.  The  committee  has 
issued  a  supplemental  design  of  a 
smaller  barge,  prepared  by  Robert  W. 
Boyd,  consulting  engineer,  New  York. 
This  barge  is  465  tons  dead  weight  and 
81/2  ft.  draft.  It  is  112  ft.  over  all  in 
length  and  has  33-ft.  beam.  Suggested 
specifications,  together  with  the  detail 
design  of  the  barge,  may  be  obtained 
by  writing  to  the  Portland  Cement 
Assn.,  Ill  West  Washington  St., 
Chicago. 


tional  Education  and  the  trustees  of 
the  Institute.  About  80  more  men  have 
left  the  Institute  this  year  for  the  war 
and  work  in  allied  industries.  \bout 
500  graduates  and  students  of  the  In- 
stitute are  now  wearing  service  uni- 
forms either  in  the  Army  or  the  Navy. 


Engineering  Foundation  Election 

The  annual  meeting  of  the  Engi- 
neering Foundation  was  held  in  New 
York  Mar.  21.  The  following  officers 
were  elected  for  1918:  Chairman, 
Michael  I.  Pupin  (reelected);  vice 
chairmen  (two),  Edward  Dean  Adams 
and  (new)  W.  F.  M.  Goss;  secretary 
(reelected),  Alfred  D.  Flinn;  treasurer 
(reelected),  Joseph  Struthers. 


Calendar 


Annual  Meetings 


Canadian    Government    Provides 

for  Railway  Maintenance 

and  Equipment 

The  Canadian  Government  has  made 
extensive  appropriations  for  railway 
maintenance  and  equipment.  The  sum 
of  $7,500,000  will  be  loaned  to  the 
Grand  Trunk  Pacific  Ry.  to  pay  in- 
terest on  bonds,  to  meet  deficits  and 
pay  for  betterments  and  equipments. 
The  amount  is  to  be  payable  on  de- 
mand and  to  be  secured  by  mortgage. 
Negotiations  looking  to  the  national- 
ization of  the  Grand  Trunk  will,  it  is 
understood,  be  continued  when  Premier 
Borden  and  several  of  his  colleagues 
go  to  England  in  June. 

The  sum  of  $25,000,000  is  appro- 
priated as  a  loan  to  the  Canadian 
Northern  Ry.,  which  is  practically  a 
Government  road,  the  Government  hav- 
ing acquired  the  whole  of  the  common 
stock,  though  the  company  is  continued 
as  a  corporate  entity.  The  money  will 
be  used  to  pay  interest  on  debentures 
and  maturing  loans  and  to  meet  the 
cost  of  construction,  improvements  and 
equipment. 

Orders  for  equipment  for  Canadian 
Government  railroads  aggregating 
about  $22,500,000  have  been  placed. 


Business  Men   Favor  Legislation 
Developing   Water   Power 

Results  of  a  questionnaire  sent  out 
by  the  United  States  Chamber  of 
Commerce  (noted  in  Engineering 
Neivs-Record  of  Feb.  14,  p.  330)  indi- 
cate that  the  members  of  the  chamber, 
comprising  about  500,000  business  men, 
are  in  favor  of  immediate  Federal  de- 
velopment of  the  water  power  of  the 
country.  The  various  questions  and 
their  answers  show  that  the  trend  of 
opinion  favors  an  administrative  de- 
partment control,  a  permit  of  at  least 
50  years,  receptive  only  on  payment 
of  a  fair  return  and  state  control  as 
to  issuance  of  securities. 


AMERICAN  WATER-WORKS  AS- 
SOCIATION; 47  .Stal.-  St.,  Troy. 
•V    Y  ;  May  13-18.  St    Louis,  Mo. 

A.MKHICA.V  ASSOCIATIO.V  OF  EN- 
'^M.VKKIt.S;  29  South  Ua  Salle  St. 
f.'hicag^o  ;   May   14.  Chicago. 

AMrCUICA.X  SOCIETV  OF  MECHAN- 
ICAL ENOIXKKRS;  29  West  39th 
St.,  New  York  ;  Spring  meeting,  Jiine 
4-7,   Worcester.    Mas.M. 

AMRRICA.V  IN.STITLTE  OF  CHEMI- 
CAL   E.VO  I. VEKRS  ;     129    York    St 
Brooklyn.    .V.    Y.  ;    June    19-22.    Ber- 
lin.   .V.    H. 

AMERICAN  CONCRETE  IN.STI- 
TL'TE;  27  School  St..  Boston;  June 
24-26.  .-Vtlantic  City,   N.  J. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS;  University  of 
Pennsylvania.  Philadelphia ;  June 
25-28.   Atlantic  City,   N.  J. 

AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS:  29  West 
39th  St.,  New  York  :  .Atlantic  Citv. 
June  26-28. 


Liberty   Loan   Insert 

Bound  with  this  issue  of  Engineering 
News-Record  will  be  found  a  Liberty 
Loan  poster  by  Victor  Perard,  designer 
of  the  poster,  "Is  This  My  Boy?"  is- 
sued last  fall  by  the  McGraw-Hill  Co., 
Inc.  To  help  the  publicity  being  ar- 
ranged for  the  third  Liberty  Loan, 
which  the  poster  indicates  will  pull  the 
Kaiser  from  his  pedestal,  small  stickers 
of  the  poster  will  be  attached  to  all 
first-class  mail  of  this  company  dui-- 
ing  the  month  of  April.  The  stickers 
v/ill  be  supplied  at  cost  to  any  firm 
desiring  to  use  them. 


Rensselaer  Advances  Graduation 

It  has  been  decided  to  graduate  the 
senior  class  of  Rensselaer  Polytechnic 
Institute  this  year  six  weeks  earlier 
than  usual.  Commencement  will  be 
held  about  May  1,  at  a  date  not  yet  de- 
termined. The  work  of  the  junior  class 
will  be  continued  through  the  summer 
and  this  class  will  be  graduated  as  soon 
after  the  first  of  January,  1919,  as  may 
be  practicable. 

The  board  of  trustees  of  the  Institute 
has  also  offered  to  give  instruction  to 
about  400  conscripted  men  from  the 
cantonments,  should  it  be  decided  to 
send  these  men  for  summer  schools  to 
be  established  at  Rensselaer  in  various 
branches  of  engineering  and  vocational 
work;  this  introduction  is  to  be  given 
under  certain  conditions  to  be  arranged 
between  the  Federal  Board  for  Voca- 


Engineerlng  Societies 


Thi-ough  a  typographical  error,  the 
date  and  place  of  the  1918  convention 
of  The  American  Water-works  Asso- 
ciation were  again  printed  incorrectly 
in  last  week's  Engineering  News- 
Record.  The  correct  place  and  date  are 
St.  Louis,  May  13-18. 

The  feature  of  the  annual  meeting 
of  The  Boston  Society  of  Civil  Engineers 
Mar.  20  was  an  address  by  the  retiring 
president.  Prof.  George  C.  Whipple,  on 
"The  Engineer  in  the  New  Democracy." 
A  considerable  portion  of  this  address 
may  be  found  on  p.  599  of  this  issue. 
Prof.  C.  M.  Spofford  was  elected  presi- 


dent of  the  society  for  the  ensuing 
year  and  the  secretary-treasurer 
was  reelected,  in  accordance  with  the 
practice  of  the  society. 

A  joint  meeting  and  dinner  of  The 
San  Francisco  sections  of  five  national 
engineering  societies  was  held  at  San 
Francisco,  Mar.  20,  in  honor  of  Prof. 
George  F.  Swain,  past  president  of  the 
American  Society  of  Civil  Engineers, 
professor  of  civil  engineering  in  the 
graduate  school  of  engineering  at  Har- 
vard University  and  the  Massachusetts 
Institute  of  Technolog>'.  Professor 
Swain  spoke  on  "National  Issues  of 
Today."  Brief  addresses  were  made 
by  Max  Thelen,  president  of  the  Cali- 
fornia Railroad  Commission,  on  "The 
Effect  of  Regulation  on  Fuel  Conser- 
vation"; D.  M.  Folsom,  petroleum  ad- 
ministrator, on  "The  Importance  of 
Oil  Production  in  War  Time,"  and  P. 
M.  Dowi.ing,  of  the  Pacific  Gas  & 
Electric  Co.,  on  "Interconnection  of 
California  Transmission  Systems."  Dr. 
Benjamin  Ide  Wheeler  of  the  Uni- 
versity of  California  presided  at  the 
dinner. 

At  a  joint  meeting  of  The  C  incinnati 
Engineers'  Club  and  the  Cincinnati  sec- 
tion of  the  .\merica\  Society  of  Me- 
chanical Engineers.  Mar.  21,  the  prin- 
cipal speaker  was  C.  U.  Carpenter, 
vice-president  and  general  manager  of 
the  Recording  &  Computing  Machines 
Co.,  of  Dayton,  who  gave  some  inter- 
esting data  concerning  the  company's 
experience  in  the  use  of  female  labor 
in  its  manufacturing  operations.  His 
subject  was  "Training  of  Women  for 
Industry,"  and  he  stated,  among  other 
things,  that  of  the  8300  employees  in 
the  big  plants  of  the  company  at  Day- 
ton 7800  are  women.  He  declared 
that  with  a  few  weeks'  training  women 
are  more  eflicient  than  men  in  many 
operations,  the  company's  experience 
showing  that  they  learn  the  operation 
of  machinery  more  rapidly  than  men. 
High  wages  are  the  rule,  as  compared 
with  those  ordinarily  paid  women,  $4 
a  day  being  the  average  rate  for  a 
week  of  51  ^s  hours.  Henry  Ritter. 
general  superintendent  of  the  Lunken- 
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heinier  Co.,  of  Cincinnati,  talked  on 
"Shop  Kinks,"  and  Prof.  J.  T.  Faig, 
of  the  University  of  Cincinnati  School 
of  Engineering,  read  a  paper  on  "Eco- 
nomical Use  of  Coal  by  Communities." 
George  W.  Galbraith,  of  the  Worthing- 
ton  Pump  &  Machinery  Co.,  presided. 

At  the  meeting  of  the  Albany  Society 
of  Civil  Engineers,  Mar.  29,  J.  Waldo 
Smith,  chief  engineer  of  the  Board  of 
Water  Supply  of  New  York  City,  will 
give  an  illustrated  talk  on  the  new 
Catskill  water  supply  of  New  York 
City.  The  society  recently  engaged  in 
a  campaign  to  "round  up"  books  for 
the  men  in  the  military  service. 

The  Oakland,  Calif.,  Engineers'  Club 

at  its  Mar.  13  meeting  discussed  "The 
Licensing  of  Engineers."  Ten-minute 
talks  were  made  by  several  members, 
after  which  there  was  general  discus- 
sion on  the  subject. 

At  a  special  meeting  of  The  Engi- 
neers' Club  of  Trenton,  N.  J.,  Mar.  26, 
E.  Kilburn  Scott,  consulting  engineer, 
London,  England,  delivered  an  illus- 
trated lecture  on  "Nitrogen  from  Air 
for  Explosives." 

The  March  meeting  of  The  Engineers' 
and  Architects'  Club  of  Louisville  was 
held  Mar.  19.  The  following  papers 
were  read:  "The  Road  Situation  in 
Kentucky,"  by  Hon.  Rodman  Wiley, 
State  Commissioner  of  Roads;  "The 
Relation  of  Traffic  to  the  Type  of 
Road,"  by  W.  F.  Brooks,  U.  S.  Senior 
Highway  Engineer;  "Selection  of  Type 
of  Road  to  Build,"  by  R.  C.  Heath,  Road 
Engineer,  Dept.  of  Public  Roads  of 
Kentucky  (formerly  with  the  Massa- 
chusetts Highway  Commission) . 

The  luncheon  talk  of  The  Engineers' 
Club  of  San  Francisco  on  Mar.  22  was 
made  by  Jerome  Landfield,  on  "Rus- 
sian Conditions  and  Their  Relation  to 
America." 

A  meeting  of  The  Vancouver  Branch 
of  the  Canadian  Society  of  Civil  Engi- 
neers was  held  at  the  headquarters, 
Board  of  Trade  Building,  Mar.  15.  An 
illustrated  lecture  was  given  by  A.  G. 
Dalzell,  associate  member,  Canadian 
Society  of  Civil  Engineers,  on  "The 
Problem  of  City  Development:  An 
Economic  Survey." 

On  Mar.  21,  under  the  auspices  of 
The  Oregon  Society  of  Engineers,  E.  B. 

Thompson  delivered  an  illustrated  lec- 
ture before  the  members  of  the  Ameri- 
can Society  of  Civil  Engineers,  Ameri- 
can Institute  of  Electrical  Engineers, 
National  Electric  Light  Assn.,  North- 
western Assn.  of  Highway  Engineers, 
Oregon  Society  of  Engineers  and 
others,  on  "The  Oregon  City  Locks." 

The  Nebraska  Association  of  Mem- 
bers of  the  American  Society  of  Civil 
Engineers  and  the  Omrha  Technical 
Club  have  invited  all  engineers  and 
those  interested  in  road  and  other  in- 
ternal improvements  to  a  joint  meeting 
at  the  Paxton  Hotel,  Omaha,  Mar.  30. 
The  matter  under  consideration,  and 
believed  by  the  societies  to  be  of  vital 


importance  to  the  engineers  of  the 
state,  is  the  November  referendum  to 
decide  whether  a  constitutional  con- 
vention should  be  called  to  prepare  a 
new  constitution  for  the  state.  It  is 
believed  that  the  constitution  should  be 
changed  so  that  the  administration  of 
the  internal  improvements  of  the  state 
would  be  in  charge  of  a  commission  or 
commissioner  with  executive  power. 
The  constitution  prohibits  the  passage 
of  revenue  measures  sufficient  to  carry 
on  the  work  and  place  the  burden  where 
it  belongs. 

The   Indiana    Sanitary   Engineers   in 

convention  Mar.  13  reelected  William 
J.  Wooley,  Evansville,  president  by  a 
unanimous  vote,  J.  Holland,  Logans- 
port,  is  secretary-treasurer.  The  next 
convention  will  be  held  in  Terre  Haute 
in  1919. 

The  Quincy,  III.,  Engineers'  Society 
elected  W.  F.  Gerdes,  of  the  Michelmann 
Steel  Construction  Co.,  president,  Mar. 
5.  The  other  officers  elected  were: 
Vice  president,  E.  Richmond,  of  the 
Quincy  Gas,  Electric  and  Heating  Co.; 
secretary-treasurer,  A.  C.  Weiner,  of 
the  Perkins  Engineering  Co.  A  com- 
mittee was  named  by  President  Gerdes 
to  visit  every  engineer  in  the  city  in 
the  society  membership  campaign. 

The   Cleveland    Engineering    Society 

Mar.  26  listened  to  a  paper  on  "Elec- 
tric Butt  Welding,"  by  J.  B.  Clapper, 
plant  engineer,  rim  and  tube  division. 
Standard  Parts  Co.,  Cleveland,  and 
on  Apr.  2  will  be  addressed  on  the 
subject  of  "Manufacture  and  Uses  of 
Carbon  Products,"  by  V.  C.  Hamister, 
engineer,  National  Carbon  Co.,  Cleve- 
land. 

The  Seattle  Association  of  Members 
of  The  American  Society  of  Civil  Engi- 
neers holds  a  regular  meeting  and 
luncheon  on  the  last  Monday  of  every 
month.  The  officers  for  the  year  1918 
are:  A.  S.  Downey,  president;  L.  M. 
Grant,  vice  president;  Phil.  A.  Frank- 
lin, secretary-treasurer. 


Personal  Notes 


Dana  M.  Miner,  formerly  as- 
sistant engineer,  N.  Y.  Barge  Canal, 
at  Rochester,  and  Jacob  L.  Crane, 
Jr.,  former  assistant  state  sanitary 
engineer  of  Michigan,  have  become  as- 
sociated with  Gannett,  Seelye  &  Flem- 
ing, engineers,  Harrisburg,  Penn.,  as 
assistant  engineers  in  the  construction 
of  Government  warehouses.  Gannett, 
Seelye  &  Fleming,  who  handled  the 
field  engineering  on  the  Government 
aviation  storage  depot  at  Middletown, 
Penn.,  have  been  retained  in  a  similar 
capacity  on  the  new  buildings  recently 
started  as  additions  to  this  storage 
depot. 

H  .  R  .  M  A  N  B  Y  has  been  appointed 
chief  engineer  of  the   Tennessee   Cen- 


tral R.R.  He  was  formerly  superin- 
tendent and  engineer  maintenance  of 
way,  but  the  position  of  engineer  main- 
tenance of  way  has  been  abolished. 

G.  R.  Herington  has  been 
appointed  supervising  engineer  of  the 
Tucson  division  of  the  Southerai  Pacific 
Ry.  He  has  been  charged  with  main- 
tenance of  way  and  supervision  of 
structures  of  the  division. 

L,  A.  Waterbury,  professor 
of  civil  and  architectural  engineering, 
University  of  Arizona,  has  been 
granted  leave  of  absence  for  the  re- 
mainder of  the  present  semester,  to 
accept  a  position  on  Government  work 
under  M.  S.  Ketchum. 

Ray  T.  Smith,  until  recently 
superintendent  of  construction  for  the 
Consumers'  Power  Co.,  Bamfield  Dam, 
Mich.,  has  accepted  a  similar  position 
with  the  St.  Lawrence  Transmission 
Co.,  Colton,  N.  Y. 

C.  E.  Barglebaugh,  mem- 
ber of  the  firm  of  Lang  &  Witchell, 
architects  and  engineers,  El  Paso  and 
Dallas,  Tex.,  is  temporarily  with  the 
department  of  concrete  ship  construc- 
tion, U.  S.  Shipping  Board,  Wash- 
ington. 

James  A.  Travilla,  former 
director  of  streets  and  sewers  of  St. 
Louis,  has  gone  to  Washington  to  take 
an  appointment  to  serve  with  a  corps 
of  other  consulting  experts  on  road 
construction  and  pavement  work  in  the 
cantonments  and  other  Government 
highway  work.  Mr.  Travilla's  special 
service  will  be  as  a  brick  expert  wher- 
ever this  form  of  paving  is  required. 
He  will  continue  to  maintain  his  office 
in  St.  Louis,  but  will  be  in  Washington 
for  an  indefinite  period. 

J.  E.  Letson,  formerly  in  charge 
of  construction  work  for  the  Canadian 
Northern  R.R.  Co.,  in  the  Lake  Su- 
perior district,  and  recently  with  the 
New  York,  New  Haven  &  Hartford 
R.R.  Co.,  in  the  division  of  valuation, 
has  been  appointed  assistant  engineer 
in  charge  of  railroad  construction  at  the 
Government  ordnance  storage  depot, 
Harrisburg,  Penn. 

Morris  Knowles,  consulting 
engineer,  Pittsburgh,  Penn.,  has  been 
appointed  chief  engineer  of  the  hous- 
ing division  of  the  United  States  Ship- 
ping Board,  which  is  under  the  direc- 
tion of  J.  Rogers  Flannery,  president 
of  the  American  Vanadium  Co.  This 
division  has  charge  of  the  housing 
design  and  construction  under  the 
$500,000,000  appropriation  bill  signed 
by  the  President  a  month  ago.  Charles 
M.  Reppert,  division  engineer.  Bureau 
of  Engineering,  Pittsburgh,  is  princi- 
pal assistant  engineer  under  Mr. 
Knowles  and  W.  H.  C.  Ramsey,  super- 
intendent of  the  Johnstown  Water  Co., 
of  Johnstown,  Penn.,  is  designing  engi- 
neer. 

L.  H.  Nishkian,  for  the  past 
four  years  consulting  structural  engi- 
neer of  the   Board   of   Public   Works, 
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San  Francisco,  has  been  jjranted  a 
year's  leave  of  absence  by  the  board  to 
accept  a  position  with  Macdonald  & 
Kahn,  of  that  city,  in  charge  of  their 
engineering  work.  Mr.  Nishkian  has 
been  in  the  service  of  the  city  for  seven 
years,  having  been  connected  with  the 
city  engineer's  office  for  three  years. 

John  H.  Blair,  Colly,  Ky., 
connected  for  years  with  The  Big 
Sandy  Co.,  has  accepted  a  position  as 
chief  engineer  for  The  Kentucky  Sol- 
vay  Co.,  with  offices  in  Pikeville,  Ky., 
and  will  enter  upon  his  new  work  at 
once. 

Col.  Thomas  F.  Sullivan, 
appointed  Commissioner  of  Public 
Works  of  the  City  of  Boston  by  Mayor 
A.  J.  Peters,  has  been  roadmaster  of 
surface  lines  of  the  Boston  Elevated 
system,  and  is  credited  with  the  intro- 
duction and  use  of  many  road  building 
and  road  repairing  devices.  Colonel 
Sullivan  is  a  veteran  of  the  Spanish- 
American  War.  He  won  his  military 
title  by  service  in  the  state  militia  and 
is  now  commander  of  the  Tenth  Regi- 
ment, Massachusetts  National  Guard. 
He  retired  from  active  service  in  1914. 
Colonel  Sullivan  is  forty  years  old  and 
a  graduate  of  the  English  High  School 
of  Boston.  He  is  a  member  of  the 
American  Electric  Railway  Engineers' 
Association. 

E.  E.  Weaver,  city  engineer  of 
Independence,  Kan.,  has  resigned  to 
enter  the  service  of  the  Central  States 
Oil  Com.pany. 

George  Yeokum  has  been  em- 
ployed as  a  special  assistant  engineer 
by  the  Kansas  State  Board  of  Health 
to  study  the  salt  and  oil  wastes  in  the 
streams  of  southern  Kansas  and  their 
effects  upon  the  water  supplies  of  towns 
along  those  streams. 

Charles  W.  Hardt,  Harris- 
burg,  Penn.,  connected  with  the  State 
Highway  Department  for  the  past  12 
years,  and  now  in  charge  of  the  Dau- 
phin, Lebanon,  Perry,  Juniata  and 
Snyder  Counties  state  highways,  has 
received  a  leave  of  absence  from  State 
Highway  Commissioner  O'Neil  to  en- 
gage in  Government  work.  Mr.  Hardt 
will  be  first  assistant  engineer  to  Maj. 
"W.  B.  Gray  in  charge  of  construction 
of  depots  along  the  Susquehanna  River. 

Arthur  C.  Brandt,  until  re- 
cently with  Mowbray  &  Uffinger,  archi- 
tects, Springfield,  Mass.,  is  now  with 
Fred.  T.  Ley  &  Co.,  Inc.,  at  Perry- 
ville,  Md. 

Carrol  D.  Hale,  recently  with 
J.  J.  O'Heron  &  Co.,  Chicago,  re- 
ceived a  first  lieutenant's  commission  at 
Fort  Monroe,  in  the  Coast  Artillery. 
He  is  now  at  the  army  heavy  artillery 
school,  American  Expeditionary  Force, 
in  France. 

William  Hanna,  port  engi- 
neer of  the  Pacific  Steamship  Co.  at 
San  Francisco,  is  to  go  to  France  as 
a  supervising  engineer  for  one  of  the 
ports  at  which  troops  and  supplies  for 


the  American  expeditionary  force  are 
landed.  He  has  been  commis.sioned  a 
captain  in  the  Army  and  in.structed  to 
prepare  himself  within  six  monins  for 
examination  for  a  major's  commission. 

Ernest  R.  Rhine  has  resigned 
his  position  with  the  Interstate  Com- 
merce Commission,  division  of  valua- 
tion, to  accept  a  position  as  engineer 
for  the  Oakland  Paving  Co,  Oakland, 
Calif. 

A.  D.  Alexander  has  pur- 
chased the  Pittsburgh  office  of  the 
Richard  D.  Kimball  Co.,  consulting 
engineers,  specializing  in  building 
equipment,  and  will  continue  the  busi- 
ness under  his  own  name.  He  has  been 
resident  engineer  in  charge  of  the  office 
for  the  past  three  years,  and  was  for- 
merly engineer  with  the  Pittsburgh 
Board  of  Public  Education. 

James  A.  Bailey,  Jr.,  Ar- 
lington, Mass.,  has  been  appointed  a 
member  of  the  Metropolitan  Water  and 
Sewerage  Board  in  place  of  Thomas 
E.  Dwyer,  whose  term  has  expired. 
Mr.  Bailey  was  chairman  of  the  Met- 
ropolitan Sewerage  Commission  when 
it  was  consolidated  with  the  Metropoli- 
tan Water  Board  some  years  ago.  He 
then  became  a  member  of  the  consoli- 
dated board  and  held  that  office  until  a 
political  change  occurred  in  the  state 
administration. 

H  .  G  .  R  0  B  Y  has  resigned  the  po- 
sition of  city  manager  of  Alpena, 
Mich.,  to  accept  a  commission  as  civil 
engineer,  U.  S.  Naval  Reserve  Force, 
with  the  rank  of  senior  lieutenant.  He 
is  stationed  at  Washington  and  is  in 
charge  of  the  inspection  of  materials 
and  construction  in  the  erection  of  two 
large   reinforced-concrete  buildings. 

J.  W.  Bartholow,  recently 
assistant  engineer,  Atchison,  Topeka 
&  Santa  Fe  Ry.,  Topeka,  Kan.,  has  been 
made  office  engineer  of  the  Missouri, 
Kansas  &  Texas  Lines,  Dallas,  Tex. 

GuLiCK  -  Henderson  Co., 
Inc.,  inspecting  engineers,  announce 
the  removal  of  their  New  York  offices 
to  the  Herald  Square  Building,  141-145 
West  36th  Street. 

Stephan  J.  Hauser,  chief 
chemist  and  bact*»riologist  of  the  C'a- 
cinnati  water-wOiks  filtration  plant, 
has  accepted  a  position  as  superin- 
tendent of  filtration  for  the  city  of 
Youngstown,  Ohio.  Clarence  Bahlman, 
chemist  for  the  board  of  health  of  the 
City  of  Cincinnati,  has  accepted  the 
position  made  vacant  by  the  resigna- 
tion of  Mr.  Hauser. 

John  C.  Diggs,  sanitary  engi- 
neer, Indiana  State  Boai'd  of  Health, 
has  been  commissioned  first  lieutenant 
in  the  sanitary  corps  of  the  Army  medi- 
cal department. 

H  .  G  .  M  c  G  E  E  ,  assistant  engineer, 
sanitary  engineering  department.  Lu- 
cas County,  Ohio  (Toledo),  has  been 
commissioned    first    lieutenant    in    the 


sanitary  corpd  of  the  Army  medical 
department.  He  i.s  at  the  medical 
officer.s'  training  camp  at  Camp  Green- 
leaf,  Georgia. 

John  G.  Reinke,  des'ign'mg 
engineer  with  the  division  of  sewerage, 
city  of  Cincinnati,  ha.s  resigned  to 
accept  a  position  in  the  engineering 
department  of  the  National  Cash 
Register  Co ,  Dayton,  Ohio. 

A  .  F  .  M  a  I  s  H  ,  an  assistant  en- 
gineer in  the  engineering  department 
of  the  city  of  Cincinnati,  has  resigned 
to  accept  a  position  as  mechanical 
draftsman  with  the  Navy  Department 
at  Washington. 


Obituary 


Sir  Colli  ngwood  Schrei- 
B  E  R,  general  consulting  engineer  to  the 
Canadian  Government,  died  at  Ottawa, 
Mar.  23,  at  the  age  of  87.  Sir  Col- 
lingwood  went  to  Canada  from  Eng- 
land in  1852  as  assistant  engineer  of 
the  Hamilton  &  Ontario  Ry.  He  had 
been  engineer  on  many  enterprises,  and 
from  1872  to  1878  was  chief  engineer 
and  general  manager  of  the  Canadian 
Government  Railways.  He  was  chief 
engineer  and  deputy  minister  of  rail- 
ways and  canals  in  the  Dominion  of 
Canada  from  1892  to  1905,  when  he 
accepted  the  post  he  held  at  the  time 
of  his  death.  Sir  CoUingwood  was 
knighted  in  1893. 

Cassius  W.  Kerrick,  a  pio- 
neer railroad  construction  contractor 
of  the  West,  died  Mar.  13  at  Pasadena, 
at  the  age  of  seventy-one.  He  was 
formerly  chief  engineer  of  the  Great 
Northern  Railroad  and  Northern  Pa- 
cific lines  and  was  actively  engaged 
with  James  J.  Hill  and  others  in  the 
development  of  the  Northwest. 

Samuel  N  .  Lie.  of  Kansas 
City,  formerly  an  engineer  and  con- 
tractor on  railroad  construction,  died 
Mai.  21,  at  the  age  of  63.  He  was 
one  of  the  builders  of  the  Kansas  City- 
St.  Louis  line  of  the  Rook  Island  R.R. 
<ind  of  the  Kansas  City  Southern  road. 

Henry  Clay  Perkins,  for- 
mer city  and  county  engineer  of 
Leavenworth,  Kan.,  died  Mar.  16,  at 
the  home  of  his  son  Harry  Perkins, 
who  is  now  city  engineer  «jf  Leaven- 
worth. H.  C.  Perkins  was  a  veteran 
of  the  Civil  War  and  went  West  in  the 
railway  service  in  1876.  He  was  85 
years  old. 

Harry  Jacob,  formerly  a  prom- 
inent engineer  of  Louisville.  Ky.,  who 
for  the  past  few  years  has  been  city 
engineer  of  Oklahoma  City,  Okla.,  was 
killed  Mar.  20,  at  0'.:lahoma  City,  whe  i 
a  sand  embankment  gave  way,  buryin^j 
him  under  tons  of  sand. 


News  of  Engineering  Industries 


FOR     MANUFACTURERS     WHO     SERVE     ENGINEERS     AND     CONTRACTORS 


Steel,  Cement  and  Lumber  Sufficient  for 
War  and  Local  Needs 

Representatives  of  Industries  Take  Optimistic  View  of  1918  Outlook 
in  Addressing  Western  Engineers 


Will  the  supply  of  structural  mate- 
rials— particularly  steel — be  adequate 
to  meet  the  demands  of  war  and  the 
necessary  industrial  expansion  this 
year?  Has  curtailment  of  building 
construction  caused  such  a  slump  in 
cement  and  lumber  output  that  stocks 
will  not  be  sufficient  to  meet  an  active 
demand  for  building  materials? 

These  questions  have  occurred  to 
many  engineers  and  construction  men. 
They  were  answered  in  considerable 
interesting  detail  at  a  meeting  of  the 
Western  Society  of  Engineers  in  Chi- 
cago last  week  by  F.  J.  Llewellyn,  of 
the  American  Bridge  Co.,  B.  F.  Af- 
fleck, president  of  the  Portland  Cement 
Association,  and  Dr.  Herman  Von 
Schrenck,  consulting  engineer  of  the 
National  Lumber  Manufacturers  Asso- 
ciation. 

"The  ingot  capacity  of  the  United 
States  for  1918  seems  to  be  rather 
definitely  fixed  at  50,000,000  tons," 
said  Mr.  Llewellyn,  "and  that  of  the 
remainder  of  the  world  at  another 
50,000,000  tons,  a  total  of  100,000,000. 
Of  this  total  capacity  16,000,000  has 
been  added  since  the  war  broke  out, 
10,000,000  being  credited  to  the  United 
States  and  6,000,000  to  the  other  steel 
producing  countries. 

"But  the  word  'capacity',  must,  under 
existing  circumstances,  by  no  means 
be  taken  as  synonymous  with  "pro- 
duction,' which  latter  is  rendered  in- 
definite by  and  largely  dependent  upon 
weather  conditions,  the  car  situation 
and  the  labor  market.  As  to  the  first 
named  —  the  weather  conditions  —  it 
would  probably  not  be  an  exaggeration 
to  say  that  the  year  1918  has  already 
been  deprived  of  one  full  month  of 
production  resulting  from  the  storms 
of  January  and  February,  and  pos- 
sibly 10%  of  the  year's  capacity  has 
thus  already  been  lost.  Conditions  now 
are  greatly  improved  and  many  of  the 
mills  are  rapidly  approaching  their 
capacity  output. 

Heavy  Car  Shortage 

"As  to  the  car  situation,  clearly  it 
is  one  of  tremendous  difficulty.  I  sup- 
pose that  the  railroads  are  at  this 
moment  short  of  filling  the  orders 
which  they  have  actually  received  for 
loading  not  less  than  ±60,000  cars, 
while  there  is  probably  material  fin- 
ished and  waiting  to  be  loaded  suffi- 
cient to  fill  another  160,000  cars,  on 
which    orders    are    simply    being    held 

638 


until  the  prospect  of  filling  them  im- 
proves. This  would  mean  a  total  short- 
age of  320,000  cars. 

"Of  the  labor  situation  it  may  be  said 
that  it  has  been  surprisingly  satisfac- 
tory; and  so  far  as  I  am  in  touch  with 
the  facts,  I  should  say  that  there  has 
been  no  widespread  or  greatly  serious 
shortage.  The  references  to  this  sub- 
ject in  the  public  journals  have  perhaps 
been  based  upon  anticipated  require- 
ments. 

"As  of  some  related  interest,  it  may 
be  noted  that  the  structural  shops  here 
in  the  West  are  running  certainly  at 
not  more  than  75%  of  their  capacity, 
with  individual  cases  at  a  less  rate. 

Surplus  of  Steel  Capacity 

"Addressing  ourselves,  then,  to  the 
definite  questions  involved,  I  give  it  as 
my  opinion  for  whatever  this  may  be 
worth,  <-hat  50,000,000  tons  of  steel  is 
more  than  can  be  used  or  will  be  re- 
quired in  this  country  along  emergency 
priority  lines,  and  that  if  50,000,000 
tons  of  steel  is  actually  produced  it  will 
mean  a  considerable  surplus  applicable 
to  normal  construction  requirements. 

"Upon  the  subject  of  shop  space  we 
can  speak  more  definitely;  and  I  ven- 
ture to  say  that  the  fabricators  here 
in  the  West  could  without  difficulty  take 
on  and  execute  during  1918  100,000  to 
150,000  tons  of  building  and  bridge 
construction,  provided  the  same  were 
available;  and  that,  too,  without  inter- 
fering with  the  emergency  calls  that 
have  been  made  and  are  likely  to  be 
made  upon  them." 

Plenty  of  Cement 

B.  F.  Affleck  pointed  out  how  car 
shortage  had  affected  the  cement  out- 
put. He  discussed  highway  and  water 
transportation,  and  pledged  the  sup- 
port of  the  cement  industry  to  all  the 
demands  of  the  Government  and  its 
railways.  "The  cement  plants  of  the 
United  States  have  a  capacity  for  the 
production  of  about  120,000,000  barrels 
of  Portland  cement  annually,"  said  Mr. 
Affleck.  "The  maximum  year's  con- 
sumption (1916)  was  94,552,296  bar- 
rels. Under  ordinary  conditions  all  of 
the  producing  capacity  can  probably 
never  be  employed  in  any  one  year, 
because  at  no  time  is  it  likely  that  nor- 
mal conditions  as  affecting  production, 
labor  and  use  of  cement  will  prevail 
throughout  the  entire  country. 


"From  the  foregoing  statement  it 
will  readily  be  seen  that  the  engineer 
will  have  no  difficulty  in  obtaining  all 
of  the  Portland  cement  he  may  need, 
provided  cement  makers  are  able  to  ob- 
tain material,  labor,  fuel,  transporta- 
tion and  the  numerous  other  smaller 
but  none  the  less  essential  supplies. 

"Production  and  shipments  at  most 
plants  are  much  below  normal,  the  sta- 
tistics showing  shipments  from  all 
plants  in  the  United  States  for  January 
and  February  have  been  31  per  cent, 
less  this  year  than  last. 

What  Is  Holding  Back  Building? 

"Production  is  curtailed  because  of 
inability  to  obtain  material,  fuel  and 
labor,  and  shipments  are  curtailed  by 
reason  of  inability  to  obtain  cars. 
There  is  apparently  a  desire  on  the 
part  of  cement  users  to  use  a  normal 
quantity  of  cement,  but  this  desire  does 
not  materialize  into  actual  demand  for 
various  reasons,  among  which  the  fol- 
lowing are  perhaps  the  most  important: 

"1.  Government  authority  operating 
through  Federal  Reserve  Board  and 
the  Capital  Issues  Committee  prohibits 
the  sale  of  securities  in  amounts  in 
excess  of  $100,000  unless  in  the  opinion 
of  the  Federal  Reserve  Board  the  pur- 
pose for  which  the  money  is  desired  has 
a  direct  relation  to  winning  the  war. 

"2.  The  high  cost  of  building,  due  to 
high  cost  of  labor  and  materials. 

"3.  The  long  time  consumed  in  build- 
ing, due  to  shortage  of  labor  and  mate- 
rials, irregularities  in  transportation, 
etc. 

"4.  Unfavorable  attitude  of  banks 
toward  any  financing  for  other  than 
liquid  transactions. 

"I  give  it  as  my  judgment  that  most 
of  our  troubles  are  traceable  to  inade- 
quacy of  railroad  facilities  or,  to  state 
it  more  accurately,  a  sudden  overload- 
ing of  our  transportation  system.  The 
railroads  should  not  be  blamed  for  this 
condition. 

Need  for  Railways  and  Roads 
"As  far  as  railroad  construction  is 
concerned,  I  believe  it  goes  without 
saying  that  the  Government  now  real- 
izes so  completely  the  necessities  of  the 
railroads  that  there  will  be  a  classi- 
fication which  will  give  this  particular 
work  a  place  close  to  the  head  of  the 
list. 

"Two  other  means  of  transporta- 
tion —  highways  and  waterways  —  de- 
serve mention.  A  large  percentage  of 
freight  handled  by  rail  has  its  initial 
or  final  movement,  or  both,  over  the 
highway.  Practically  all  food  and 
package  freight  belongs  in  this  class. 
It  seems  to  me  the  railroads  should 
encourage  in  every  way  possible  the 
construction  of  good  roads.     They  sup- 
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plement  rather  than  compete  with  rail 
transportation.  It  is  true  that  trucks 
are  now  handling  much  freight  which 
under  normal  conditions  would  move  by 
rail,  but  this  is  for  the  most  part  short 
haul  traffic  which  is  unprofitable  to  the 
rail  lines  and  on  which  they  cannot, 
even  in  normal  times,  furnish  as  rapid 
service  as  the  truck  which  can  handle 
direct  from  storehouse  to  store  door. 

"As  to  the  waterways,  it  is  doubtful 
if  we  can  afford  at  this  time  to  spend 
much  money  or  effort  in  connection 
with  the  inland,  artificial  waterway  of 
shallow  draft.  The  results  would  be 
too  small  and  the  time  consumed  too 
long.  Concerning  the  natural  deep 
waterways,  requiring  a  relatively  small 
expenditure  to  make  them  available, 
while  laws  were  passed  divorcing 
steamship  lines  from  railroad  owner- 
ship or  control,  it  is  to  be  hoped  that 
under  Government  conditions  such  ar- 
rangements will  be  resumed  as  will 
enable  the  railroads  to  use  steamboat 
connections  to  the  best  possible  ad- 
vantage. 

"In  conclusion  let  me  repeat,  the 
cement  industry  stands  ready  to  meet 
any  demands  the  irailroads  or  the  Gov- 
ernment may  make  of  it,  subject  only 
to  its  ability  to  obtain  coal,  material, 
supplies,  transportation  and  labor." 

Lumber  Stocks  Increased 
A  clear  outline  of  the  lumber  situa- 
tion was  given  by  Dr.  Herman  Von 
Schrenck,  who  said  in  part:  "While  a 
more  optimistic  report  on  labor  in  the 
lumber  industry  can  be  given  now  than 
on  Mar.  1,  the  outlook  is  not  nearly  so 
favorable  as  that  noted  by  Mr.  Llewel- 
IjTi.  The  main  difficulties  are  cars, 
labor  and  priorities.  The  recent  action 
of  the  Shipping  Board  in  reducing  the 
amounts  of  large  size  timbers  has  re- 
lieved the  situation  greatly.  There 
has  never  been  any  restriction  in  the 
southern  field  for  pine  timbers  under 
12  X  12  in.  but  the  west  coast  restric- 
tions were  much  more  severe  where 
release  had  to  be  obtained  for  anything 
with  one  12-in.  face.  Ample  stocks 
have  now  been  built  up  of  the  smaller 
sizes  due  to  the  curtailment  of  build- 
ing operations.  There  should  be  no 
difficulty  in  furnishing  lumber  in 
ample  quantities  for  both  Government 
and  domestic  needs. 

"One  lesson  the  country  is  learning 
is  that  of'conservation.  Designers  have 
an  added  impetus  now  to  be  more  care- 
ful of  material  and  to  develop  designs 
to  fit  the  product.  Laminated  members 
are  used  much  more  frequently  than 
formerly." 


One  Truck  Serves  Three  Trailers 

By  using  three  5-ton  trailers  hauled 
with  a  single  3Mj-ton  truck,  the  Will- 
iams Slate  Co.,  Granville,  N.  Y.,  has 
replaced  two  5-ton  trucks  and  four 
2-horse  teams  on  a  short  haul  of  1% 
miles.  The  truck  and  trailers  operate 
l»j  hours  daily  in  8-hour  shifts.  The 
trips  total  about  60  miles  a  day,  and 
an  average  of  4  miles  to  the  gallon  of 
gasoline  is  attained. 

There  is  little  delay  to  the  motive 
power  on  this  job  at  any  time.  While 
one  trailer  is  being  loaded  at  the  quarry 
another  is  usually  on  the  road  and  the 
third  trailer  is  unloading  at  the  freight 
yard.  There  is  V4  mile  of  8'/  gradient 
on  the  road,  which  is  in  fair  condition. 
Six-ton  loads  of  slate  are  carried  on 
the  trailers,  which  are  platform-body 
No.  512  Troy,  of  5-ton  rated  capacity. 
The  truck  is  a  S^/^-ton  Mack,  type  AC. 
To  date  the  equipment  is  said  to  have 
made  18,000  miles  without  any  re- 
placements. 


Cast  Iron  Pipe  Shipped  to  China 

The  United  States  Cast  Iron  Pipe 
&  Foundry  Co.,  of  Addyston,  Ohio,  is 
shipping  the  first  of  a  lot  of  pipe  which 
is  to  be  made  for  the  Chinese  Govern- 
ment for  use  in  the  construction  of  a 
water  line  across  the  desert  portion  of 
Manchuria.  Five  carloads  have  been 
forwarded  by  way  of  Seattle  to  Shang- 
hai, whence  the  material  will  move  into 
the  interior. 


Railway    Appliances    Make    Good 
Exhibit    at    Chicago 

Track  materials,  tools,  railway  sig- 
nals and  the  like  made  a  good  display 
in  the  exhibition  held  at  the  Coliseum, 
Chicago,  by  the  National  Railway  Ap- 
pliances Association  in  connection  with 
the  railway  engineering  convention, 
Mar.  18  to  21.  The  exhibit  was  fully 
up  to  the  standard  of  previous  years 
and  by  a  compact  arrangement  of  the 
space  all  the  exhibits  were  included 
on  the  main  floor,  although  the  num- 
ber of  exhibitors  was  larger  than  usual. 
One  noticeable  feature  was  the  absence 
of  large  machinery.  With  the  present 
demand  for  machines  of  all  kinds  they 
cannot  well  be  spared  to  stand  idle  for 
exhibition  purposes,  and  there  would 
be  difficulty  and  cost  of  transportation. 
Therefore  models,  photographs,  draw- 
ings and  trade  literature  represented 
such  matters  as  locomotive  cranes  and 
spreader  cars.  Nor  was  there  the  usual 
large  area  of  floor  space  devoted  to 
rails  and  switches. 

In  track  appliances,  besides  the  usual 
varied  lines  of  rail  joints,  rerailers,  rail 
anchors,  tie-plates,  etc.,  there  were  two 
designs  of  crossing  frogs  giving  con- 
tinuous rails  for  one  or  the  other  track, 
and  a  new  frogless  turnout  in  which  a 
shifting  rail  takes  the  place  of  a  frog. 
A  gas-heating  ystem  to  prevent  the 
collection  of  snow  and  ice  at  switches 
was  one  of  the  specialties.  Substitutes 
for  wood  ties  were  represented  by  a 
built-up  steel  substructure,  as  used 
mainly  for  track  crossings  and  sti-eet- 
railway  track,  and  a  metal  tie  composed 
of  two  steel  castings  connected  by  a 
tie  bar.  Something  new  in  track  fas- 
tenings was  a  spike  made  of  a  piece 
of  round  iron  with  one  end  bent  into  a 
loop  to  form  the  head.  The  spikes  are 
driven  under  the  rail  at  an  angle  of 
about  45  deg.,  with  the  end  of  the  loop 
resting  on  the  rail  base. 

Labor-saving  devices  for  track  work 
were  rather  less  numerous  than  might 


have  been  expected  in  view  of  present 
labor  condition.s  and  the  opportunity 
afforded  of  bringing  these  devices  to 
the  attention  of  railway  men.  Few  of 
those  were  new.  There  were  motor 
.section  cars  in  plenty,  a  rail-laying 
crane,  portable  saw  for  framing  tim- 
bers, a  pneumatic  track-tamping  outfit, 
and  pneumatic  spike  hammers,  screw- 
spike  drivers  and  rail  drills.  A  light 
1-ton  tractor  which  may  be  adapted  to 
such  work  as  ditching  or  clearing  snow 
from  yards  was  among  the  exhibits, 
and  there  were  other  tractors  for 
fieighthouse  and  factory  use.  Signal 
exhibits  were  not  so  e.xtensive  as  usual. 
They  included  "winking"  or  flashlight 
signals  and  a  number  of  visual  and 
audible  warnings  for  the  protection  of 
grade  crossings. 


Business  Notes 


The  sixteenth  annual  meeting  of  the 
National  Lumber  Manufacturers  Assn. 
will  be  held  in  Chicago  Apr.  9-10,  at 
the  Congress  Hotel. 

The  twenty-second  annual  meeting 
of  the  National  Fire  Protection  Assn. 
will  be  held  in  Chicago  on  May  7-8. 
The  sessions  will  probably  take  place 
in  the  auditorium  of  the  Insurance  Ex- 
change,  175   W.  .Jackson   Boulevard. 

The  Detroit  Steel  Products  Co.  re- 
cently opened  a  new  branch  of  its 
Buffalo  office  at  314  Onondaga  County 
Savings  Bank  Building,  Syracuse.  The 
office  is  in  charge  of  A.  E.  Swager. 

At  ♦^he  first  election  of  the  Cincin- 
nati Builders'  Exchange  under  the  new 
constitution,  Mar.  13,  the  following 
officers  were  chosen:  president,  Oscar 
Euphrat;  first  vice  president,  J.  N. 
Dugan;  second  vice  president.  William 
Langhorst;  secretary,  H.  B.  B.  Yerga- 
son;  treasurer.  David  G.  De\ore;  execu- 
tive board,  Edward  Brockman,  William 
R.  Barr.  William  M.  Miller.  W.  T.  Mc- 
Garvey,  W.  J.  Pugh,  Ernest  Wrampel- 
meier,  Robert  P.  Harkness,  William 
Mitchell  and  D.  H.  Startsman. 

William  T.  Price,  formerly  manager 
and  chief  engineer  of  the  oil  engine 
department,  De  La  Vergne  Machine  Co., 
has  become  president  of  the  P-R  En- 
gine Co.  of  New  York,  and  second  vict- 
president  of  the  Rathbun-Jones  Engi- 
neering Co..  of  Toledo,  which  will  un- 
dertake the  sale  and  manufacture  re- 
spectively of  Price-Rathbun  stationary 
and  marine  oil  engines.  The  P-R  En- 
gine Co.  has  its  main  office  at  100  W. 
40th  St..  New  York,  and  other  offices  in 
Philadelphia,  Baltimore  and  Toledo. 

The  Easton  Car  &  Construction  Co.. 
Faston,  Penn..  announces  the  opening 
of  a  new  branch  office  in  Washington. 
D.  C,  at  225  Kellogg  Building,  1422  F 
Street,  N.  W. 


Proposals 


For   Propu.sal!>    Adxtrti^e*!    S«'«    I'hb*** 
4"; — S"!     iii<-l(iKiv«> 


WATER-WORKS 


Bids  See  Emk. 

Close  Ne\vs-Ftecor<l 

Mar.  31   Pratt.     Kan Mar.  I'l 

Apr.     1   Barron.    Wis Mar.  28 

Apr.     1   Springfielrt,    111 Mar.  L'S 

-Apr.     3   Fall  Citv,   Neb Mar.  28 

Apr.     3   Pittsburgrh.  Pa Mar.  •.'8 

Apr.     3   Norristown,    Pa JMar.  28 

Apr.     4   New   York,   N'.    Y Mar.  28 

Apr.     4   Akron.    O Mar.  28 

Apr.     8   Chicago   Heip:ht.«.    Ill Mar.  28 

Apr.     8   Carthage.    S.    D Mar.  28 

Apr.     8   Akron.    O Mar.  28 

Apr.  1 1   Akron.    O Mar.  28 

Adv.  Mar.   28. 

Apr.  15   Amherstbuig,    Ont Mar.  28 

Apr.  15   Jamestown,    X.    Y Mar.  28 

Adv.   Mar.   28. 
Apr    18  Twin   Falls.   Idaho    Mar.  28 

Adv.   Mar.   28.  . 
Apr.   22    Euclid.    O Mar.  28 


SEWERS 


Apr. 
Apr. 
Apr. 
Apr. 
Apr. 

Apr. 
Apr. 
Apr. 
Apr. 


A)>r. 


1    Salina,     Kan. .  .  . 

1  Antioch,    111.     .  . 
2.   Toledo.    O 

2  Jersey  City,   X. 
2   Hartford,    Conn. 

Adv.   Mar.    28. 
5  Mansfield,    O.     . 

8  Riverbark,  Cal. 

9  Perrysburg.    O. 
15   Marion.    la.     .  .  . 

Adv.   Mar.    28. 


BRIDGES 


Mar.  21 
.Mar.  28 
.Mar.  14 
.Mar.  28 
.Mar.  2  8 


.Mar. -28 
.Mar.  28 
.Mar.  2  8 
.Mar.  28 


Newton.   X.   J Mar.  28 

Adv.   Mar.   28. 

Franklin,    \V.    Va Mar.  21 

Salina.    Kan Mar.  21 

Connersville.     Ind Mar.  21 

Kansas    Citv.    Cal Mar.  21 

Watertown.    S.    D Mar.  21 

Greenfield,  Ind Mar.  21 

Brookings.  S.  D Mar.  21 

Gregory.   S.   D Feb.  21 

Spencer,    Ind Mar.  2  8 

Hartford,    Conn Mar.  28 

^Villiamson,  W.  Va Mar.  14 

Monroe.     La Maiv  21 

Ft.     Wayne.    Ind Mar.  21 

Trenton.    X".    J Mar.  28 

Adv.  Mar.   28. 

Shreveport.  La Mar.  14 

Dallas,  Ore Mar.  28 

Medicine    Lodge,    Kan Mar.  28 

Forrest  Citv,   Ark Mar.  28 

Adv.    Mar.    28. 

Columbus,    O Mar.  14 

Northbend,     Wash Mar.  21 

New   Martinsville,  W.   Va...]Mar.  21 

St.    Albans.    Wis Mar.  21 

Mifflintown.     Pa Mar.  21 

Marion.    la Mar.  28 

Sisseton,    S.    D Mar.  21 

Clarksburg,    W     Va Mar   28 

Valiejo.   Cal Feb.     7 

Belva,  W    Va Mar.  28 


STREETS  AND  ROADS 

Mar.  29.   Tazewell,   Tenn Mar.  14 

Mar.  30  Davenport,    la Mar.  21 

Mar.  30  Greencastle,   Ind Mar  28 
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Apr 

1 

Apr. 

1 

Apr. 

1 

Apr. 

■I 

Api- 

•> 

Apr. 

2 

Apr. 

2 

Apr. 

2. 

Apr. 

2 

Apr. 

2 

Apr. 

4. 

Apr. 

4 

Apr. 

5 

Apr. 

b 

Apr. 

6. 

Apr. 

6 

Apr. 

8 

Apr. 

8 

Apr. 

9. 

Apr. 

9 

Apr. 

10 

Apr. 

13 

Apr. 

13 

Apr. 

15 

Apr. 

16 

Apr. 

17 

May 

1. 

May 

6 

Bids 
Close 

Apr       1 

Apr. 

Apr. 

Apr. 

Apr. 

Ai)r. 

Apr. 

Apr 

Apr. 

Apr 

Apr 

-Apr 

Apr 
Apr. 
Apr 
Apr. 
Apr. 
Apr. 
Apr. 
Ai)r. 
Ai.r. 
Apr. 
Apr. 
Apr. 
Apr. 
Ai.r. 
Apr. 
Apr. 
Apr. 
.Apr. 

Ai)r 
Api'. 
Apr. 
Apr. 
A  pr. 
Apr. 
Apr. 
Apr. 
Apr. 
-Vpr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Api-. 
Apr. 
Apr. 
Apr. 
Apr. 


X\n\  9 

Apr.  9 

Apr.  9 

Apr.  10 

Apr.  11 

Apr.  12 

Apr.  13 

Apr.  15 

Apr.  15 
Apr.  Ifi 

.\|ir.  It! 

Apr.  l«i 

\\n-.  2-> 

Apr.  23 

Apr.  23. 

.\la\  1 

May  1 

.June  1 

.\ug.  1 


See   Kng. 
News-Uecord 


Osu  ego.    Kan Mar. 

Hou.ston.    Tex Mar. 

Morgantown.    W.     Va Mar. 

Indiana    Mar. 

Vermillion.   S.    O Mar. 

California Mar. 

Drumright.     Okla Mar. 

Sonora.    Cal Mar. 

Franlclin.    \V.   Va. . Mar. 

Dado    City.    Fla Mar. 

Chatliani,    Va Mar. 

Richmond.    Va Mar. 

Ad.   Mar.   28. 

Passaic.   X.   J Mar. 

Ft.    Wayne,    Ind Mar. 

Indiana      Mar. 

Salinas,    Cal Mar. 

Eveleth,     Minn Mar. 

Elkins,   W.    Va Mar. 

Kast    San    Diego,   Cal Mar. 

Visalia,     Cal Mar. 

Shelton,   Wash Mar. 

Davenport,    la Mai'. 

Indiana     Mar. 

Hickman,  Ky Mar. 

Indiana     Mar. 

Richmond,    Ky Mar. 

Xewark,    N.   J Mar 

Wichita.    Kan Mar. 

Paterson.   X.  J Mar. 

Mt.     Holly,    N.    J Mar. 

Adv.  Mar.   28. 

Weston.  W.  Va Mar. 

Concord.    N.    C Mar. 

Baltimore.   Md Mar. 

Indiana      Mar. 

Pennsylvania     Mar. 

Michigan     Mar. 


Va. 


Fla. 


Pa. 


Defiance.  O. 
Brooklvn.   X. 
Trov,    ().    .  . 
Beckley.  A\'. 
Indiana 
Fargo.   X.   D. 
Indiana      . . . 
Bradentown. 
Seattle.    Wash.     .  .  . 
Louisville.    Ky.     .  .  . 
Porterville.    Cal.    .  . 
South    Brownsville, 

California 

Little  1-lock.   Ark.    .  .  . 
Adv.   Mar.    28. 

Buffalo.    Minn 

Seattle.    Wash.     

Shakopee.    Minn.     .  .  . 

Peru,    lud 

Lake  .Alfred.  Fla.  .  . 
Center\ille.  Tenn.... 
St.    Alhans.   W.    Va.    . 

Delaware     

Adv.    Mar.    21    and 
Montesano.   Wash.    .  . 

Geneva.   X.   Y 

Adv.    Mar.    28. 

Michigan    

Adv.    Mar.    21 
HiuUington.    VV. 
Seattle.    Wash. 
A^alley  City,  X. 

Santa    Domingo.    West 
dies      

Vancouver.     Wash.      .  . 

Brainerd.   Minn 

Osu  ego.    Kan 

(Mevelaiul,    O 


Va. 
D. '  '. 


.Mar. 
.Mai-. 
.Mar. 
.Mar. 
.Mar. 
.Mar. 
.Mar. 
.Mar. 
.Mar. 
.  Mar. 
.  Mar. 
.  Mar. 
.Mar. 
.Mar. 


.  Mar. 
.Mar. 
.Mar. 
.  Mar. 
.Mar. 
.Mar. 
.  Mar. 
.  Mar. 

.Mar 
.  Mar. 


.Mar.  21 


.  Mar. 
.Mar. 
.  Mar. 

Jan. 
.  Feb. 
.Mar. 
.Mar. 
.Mar. 


EXCAVATION    AND    DREDGING 


Maringo.    la Mar.  21 

Adel.    la Mar.  28 

Ft.    Dodge.    la Mar.     7 

Blue    lOarth.   Minn Mar.  28 

Rich  vale,   Cal Mar.  28 

Georgetown.    S.    C Mar.  28 

Tracy,    Cal Mar.  28 

Oswego.    X.    Y Mar.  14 

Ad\.    Mar.    14. 

Fulton.   X.   Y ' .  .  .  .Mar.  14 

Adv.    Mar.    14. 

Herkimer.    X.    Y Mar.  14 

.'Vdv    Mar.    14. 


Apr. 

1 

.Vpr 

1 

Apr. 

5. 

Apr. 

b 

Apr. 

6 

Apr. 

8 

Apr. 

9 

.Vpr. 

!( 

Apr. 

9 

Apr. 

9 

Bids 

Clo.se 


See  Eng. 
News-Record 


Apr. 
A  pr. 
Apr. 

Apr. 


Apr. 
Apiv 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 


Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Ajir. 
Apr. 
Apr. 


1(1.    Huntington.    Ind Mar.    7 

12   Burlington.    Wis Mar.  28 

15   Madison.    Wis Mar.  21 

Adv.   Mar.   21    and   28. 
23   Albanv,   X.   Y Mar   28 

Adv.   Mar.   28. 


INDUSTRIAL  WORKS 


I.Jersey    City,     N.    J Feb.  21 

1.   Cleveland,   O Mar.  14 

2   Portland,     Ore Mar.  21 

4  Long  Island  City,   N.   Y.    ...Mar.  28 

5  Buffalo.   N.    Y Mar.  28 

10   Xew   York.    X.    Y Mar.  28 

15   Cleveland.    O Mar.  28 


Apr. 

10 

Apr. 

10 

Apr. 

1(1 

Apr. 

15 

At)r. 

1(i 

.\pr. 

17 

Apr. 

18 

Apr. 

22 

June 

1t> 

BUILDINGS 


Massape(iua.  NY Mar.  21 

Albany.    X.    Y Feb.  28 

Cleveland.   O Mar.  14 

Oskva,    Miss Mar.  28 

Houma.   La Mar.  28 

Philadelphia.    Pa Mar.  28 

Bloomington.    Ind Mar.  28 

Groton.    S.    D Mar.  28 

Cincinnati.    O Mar.  21 

Indianapolis.    Ind Mar.  28 

Adv.  Mar.  21   and  28. 

Kevsei.  W.  A^a Mar.  21 

Marietta.    O '.  .  . Mar.  21 

St.    Albans,    W,    Va Mar.  28 

Albany,   X.   Y Mar.  21 

Waltham,    Mass Mar.  28 

Jersey  City.  X.   J Mar.  14 

Middleton.    Mass Mar.  28 

Adv.   Mar.   28. 

Euclid.    () Mar.  28 

Phila..    Pa Mar.  28 


FEDERAL    GOVERNMENT   WORK 


.\pr.      1.    Dredging — Baltimore.    Md.  .Mar.     7 

Adv.   Mar.    7   to   21. 
Apr.      1    Steel    Tank — Xorfolk.    Va...Mar.  21 
Apr.      1    Fire      Protection      System  — 

Hingham.    Mass Mar.  21 

.\pi-      1    Mechanical     Stokers — Phila., 

Penn       Mar.  21 

Apr.      3.    Levee    Works — St.    Louis, 

Mo Mar.  14 

Adv.    Mar.    14,    21    and    28. 
.\lir      .'i    Dredging  and  Rock  Excava- 
tion— Trenton,    X.    J Mar.28 

.Vpr      4    Gates     and     Stands — Denver, 

Colo Mar.  28 

.Ai)r.     5    Limestone       and       Granite — 

Buffalo,    X.    A' Mar.  28 

Adv.   Mar.   28. 
Ai)r.     5   Grading — Ft.    Sill,    Okla. ..  .Mar.  28 
.Vpr.     :>.    Pipe  and  Fittings — Ft.  Sill. 

Okla Mar.     7 

Vpr      5     Heating      Plant  —  Phoenix. 

Ariz Mar.  14 

Apr      t>.    Machinerv — Pitts])urgh.  Pa. Mar   14 

Adv.    Mar.    14,    21    and    28. 
Ai)r.     8    Power      Plant      lOcpiipment — 

Washington.    D     C Mar.28 

.Apr.     8.    Ditch — El    Paso.    Tex Mar   14 

.Apr.     S.    Drainage — Las    Cruces.     X. 

M Mar.    7 

Adv.    Mar.    7. 
Apr.     9   Wharf — Washington.    D.    C.Mar  28 
Apr.    10  Treasury     Annex — Wasliing- 

ton.    1).    C Mar.  28 

.Vpr.  ic.   Revetment,    etc.    —    Xome, 

Alaska     Feb.     7 

Apr.   10   Excavation — Boston.    Mass. .Mar,  21 

Adv.    Mar.    21    and    28. 
.Apr.   11    Dredging  —   Xew        London. 

Conn Mar.  21 

Adv.    Mar.    21    and    28. 
.Apr.   12    Removing   Wreck — AVashing- 

ton.    D.    C Mar.  28 

Adv.  Mar    28 
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First  Deficit 

Easily  Explained 

REPORTS  just  given  out  showing  that  the  first 
month  of  Government  operation  of  the  railroads 
resulted  in  a  deficit  need  not  be  taken  as  a  condemna- 
tion of  Government  operation.  January  was  the  worst 
month  for  operation  in  railroad  history — so  much 
worse'than  other  months  that  there  is  no  basis  for  com- 
parison. Judgment  can  therefore  be  properly  reserved 
until  the  returns  are  in  for  several  other  months. 

Their  Last  Disguise 
Stripped  Away 

BY  THE  time  this  issue  reaches  the  reader  the  oc- 
casion which  prompted  the  editorial  from  which  the 
following  quotation  is  taken  will  probably  have  passed 
into  history.  Nevertheless,  the  idea  expressed  will,  un- 
less the  decisive  blow  is  dealt  to  Germany  in  the  great 
battle  raging  as  this  is  written,  be  pertinent  for  many  a 
day.  The  New  York  "Evening  Post"  of  March  26,  in 
its  introductory  paragraphs  on  the  great  battle  said: 

"The  antagonists  stand  for  much  more  than  armfes 
in  a  gigantic  wrestle.  It  is  not  merely  of  the  military 
features  that  we  think — the  shock  of  battle,  the  putting 
into  play  of  every  enginery  of  death,  the  garments  rolled 
in  blood — but  of  the  ideas  which  animate  the  fighters. 
Not  two  nations,  not  two  embattled  hosts,  but  two 
systems,  two  ideals  of  life  and  government,  are  fighting 
a  duel  to  the  death.  We  could  endure  the  defeat  of  the 
armies  of  the  Allies,  but  could  we  survive  the  triumph 
of  the  conceptions  and  the  methods  for  which  the  Ger- 
man war-lords  are  hazarding  the  very  life  of  their 
country?  Their  last  disguise  has  now  been  stripped 
away.  We  see  them  as  they  are — veritable  Apollyons 
bestriding  the  path  along  which  a  peaceful  civilization 
would  progress." 

The  moral  is,  "Buy  Liberty  Bonds."  Germany  has 
indeed  been  stripped  of  her  last  disguise.  The  triumph 
of  her  ideal  would  leave  no  place  on  this  globe  for  those 
who  believe  in  the  freedom  of  individuals  to  develop 
as  they  will  and  to  govern  themselves. 

Water-Treatment  Materials 

Must  Have  Priority  Shipment 

I^HE  threatened  failure  of  liquid  chlorine  deliveries 
.  to  the  water-works  of  the  country  because  of  car 
priority  difficulties  must  not  be  repeated.  Chlorination 
of  public  water-supplies  is  now  so  widely  used  as  a 
safeguard  against  water-borne  typhoid,  both  for  filtered 
and  unfiltered  water,  that  any  break  in  the  supply  of 


liquid  chlorine  is  a  serious  health  menace  to  millions. 
How  nearly  some  of  the  largest  water-work.s  of  the 
country,  as  well  as  many  smaller  ones,  came  to  being 
absolutely  without  liquid  chlorine,  and  the  expense  to 
which  they  were  put  to  get  long-distance  shipments 
by  express,  is  hinted  at  but  not  fully  revealed,  by  the 
staff  survey  puhli.shed  on  p  fi88  and  the  report  of  the 
convention  of  the  Indiana  Sanitary  and  Water-Supply 
Association,  printed  on  p.  685.  It  appears  from  the 
latter  that  the  danger  was  made  all  the  greater  by 
threatened  failures  of  coagulant  supplies.  If  an\-thing 
is  entitled  to  priority  shipment  it  is  material  essential 
to  the  purification  of  the  water-supplies  of  our  cities. 
After  the  priority  order  for  liquid  chlorine  was  secured 
its  value  was  nullified  by  the  refusal  of  the  carriers  to 
return  the  empty  chlorine  cylinders,  which  are  essential 
to  the  maintenance  of  the  supply.  Why  the  return  of 
the  cylinders  was  not  covered  in  the  original  priority 
order  is  a  pertinent  question,  but  that  oversight  should 
be  no  bar  to  an  immediate  amendment  or  supplement  to 
the  original  order.  Water  chlorination  is  helping  win 
the  final  battle  against  water-borne  tj^phoid.  WTiat- 
ever  else  awaits  shipm.ent,  it  and  other  water-purifica- 
tion agents  must  be  given  right  of  way. 

Unbalanced  Bidding  Versus 
Unbalanced  Estimates 

THE  adoption  on  Mar.  21  at  the  meeting  of  the 
American  Highway  Association  in  Boston  of  reso- 
lutions against  unbalanced  bidding  indicates  that 
these  gentlemen  are  still  laboring  under  the  misappre- 
hension that  unbalanced  bidding  is  the  fault  of  con- 
tractors and  that  it  can  be  remedied  by  throwing  out 
all  unbalanced  bids.  The  discussion  ovei  the  resolution 
went  back  nine  or  ten  years  to  the  days  wnen  quantities 
which  were  known  to  be  300  or  400  per  cent,  out  of 
the  way  were  advertised  by  engineers  for  the  purpose 
of  comparing  bids,  and  \\hen  unbalanced  bidding  was  a 
flourishing  industry.  The  members  of  the  Massachu- 
setts Highway  Association  entirely  overlooked  the  fact 
that  unbalanced  bidding  of  this  sort  cannot  possibly 
be  made  profiU^ble  unless  the  bidder  knows  that  the 
quantities  which  the  engineer  has  put  forth  as  a  basis 
for  comparin-j:  bids  are  incorrect.  The  contractor  may 
gain  this  knowledge  in  two  ways.  Either  the  contrac- 
tor and  the  engineer  may  both  be  dishonest,  and  the 
contractor  may  thus  be  informed  that  the  quantities 
advanced  are  for  the  purpose  of  concealing  the  nature 
of  the  work  from  the  other  bidders  for  his  exclusive 
^benefit,  or  the  engineer  may  actually  have  made  mi.s- 
takes  in  the  estimate  which  the  contrartor  has  checked 
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up  and  discovered.  In  either  case,  the  engineer  is 
just  as  bad  as  the  contractor.  It  seems  a  little 
unusual,  moreover,  to  demand  that  bids  in  which  the 
same  person  is  interested  under  different  names  should 
be  automatically  excluded.  This  would  mean  that  a 
subcontractor  or  material  supply  man  having  furnished 
one  bidder  with  a  figure  would  not  dare  to  quote 
another  bidder  on  the  same  contract.  Such  firm  might 
have  the  lowest  cost  for  material  on  the  local  market, 
at  the  same  time  the  first  firm  which  he  quoted  might 
have  estimated  the  highest  labor  cost  on  the  entire  list 
of  bidders.  In  this  way  the  city  or  county  would  be 
obliged  to  pay  more  for  its  work  than  if  more  efficient 
bidders  had  also  been  able  to  quote  material  prices 
from  the  same  supply  firm. 


Action  Needed  on  Bill  To  Relieve 
New  York  Contractors 

THE  strike  which  is  developing  on  the  work  of  com- 
pleting the  new  subway  system  in  New  York  em- 
phasizes the  importance  of  legislation  such  as  that  being 
considered  at  Albany  to  make  a  readjustment  of  the 
contracts  possible.  There  are  grounds  for  the  belief 
that  unless  this  legislation  does  go  into  effect,  a  great 
deal  of  confusion  and  delay  on  this  and  other  public 
work  must  follow. 

Although  the  carpenters,  form  builders  and  the 
laborers  who  have  begun  the  strike  signed  an  agree- 
ment not  to  demand  further  wage  increases  until  the 
completion  of  the  new  subway  system,  it  is  understood 
that  such  demands  are  the  basis  of  the  walkout.  When 
the  last  agreement  granting  these  men  higher  wages  was 
made  no  one  foresaw  the  further  great  rise  in  the  cost  of 
living  and  in  the  wages  to  be  paid  on  emergency  con- 
struction work  for  the  Government,  which  within  a  short 
time  made  the  increases  granted  as  unsatisfactory  to 
the  men  as  the  original  rate  of  pay. 

The  United  States  Government  is  planning  to  draw 
heavily  on  the  New  York  labor  market  for  construction 
this  year,  and  contractors  have  feared  that  some  such 
development  as  this  would  add  to  the  difficultJes  which 
already  threatened  the  work  at  many  points  unless  the 
construction  contracts  could  be  modified  to  enable  the 
contractors  to  meet  conditions. 

It  is  therefore  fortunate  that  the  hearing  on  the 
bill  designed  to  enable  public  bodies  to  readjust  the  con- 
struction contracts,  which  is  now  in  committee  at 
Albany,  developed  little  opposition.  The  hearing,  held 
last  Thursday,  brought  forth  the  fact  that  there  would 
be  no  conflict  between  this  bill  and  a  similar  one  which 
was  introduced  for  the  benefit  of  the  New  York  State 
Highway  Department  and  will  soon  become  a  law.  Two 
modifications  were  proposed  by  the  Public  Service  Com- 
mission for  the  First  District,  which  has  charge  of  the 
subway  contracts.  This  commission  executed  the  con- 
tracts in  the  first  place,  and  under  the  bill  it  would 
have  the  sole  responsibility  of  readjusting  them.  It  is 
dosired  that  the  Board  of  Estimate  of  New  York  City, 
which  is  furnishing  the  money  for  the  subway  con- 
struction, should  be  made  a  party  to  the  readjustment. 
While,  as  reported  on  page  531  of  Engineering  Newi^- 
Reeord  for  March  14,  the  bill  sponsored  by  the  con- 
tractors makes  it  optional  whether  its  provisions  shall 


be  applied  to  any  particular  contract,  once  the  choice 
to  take  advantage  of  the  act  has  been  made  the  pro- 
cedure is  fixed.  The  second  change  suggested  by  the 
Public  Service  Commission  was  to  make  the  procedure 
of  applying  the  act  to  any  particular  contract  inde- 
terminate. 

The  exact  nature  of  the  changes  which  the  repre- 
sentatives of  the  commission  had  in  mind  are  not  avail- 
able, as  the  legislative  committee  requested  that  they 
be  submitted  in  writing.  However,  it  appears  that  the 
original  form  of  the  bill  outlines  the  better  method. 
When  all  of  the  contracts  on  which  the  parties  take  ad- 
vantage of  the  act  must  be  adjusted  in  the  same  way, 
there  is  less  chance  for  dispute.  When  the  act  comes  to 
be  applied  the  present  form  would  probably  be  found 
more  workable. 

It  is  to  be  hoped  that  the  legislature  will  enact  the 
measure  making  it  possible  to  readjust  these  public 
contracts  at  the  present  session.  The  fact  that  it  is  not 
economical  in  the  long  run  to  make  the  contractor  as- 
sume all  of  the  risks  was  never  better  illustrated.  The 
passage  of  the  present  bill,  giving  legal  recognition  to 
this  fact,  will  pave  the  way  for  changes  in  public  con- 
tract forms  which  will  make  this  kind  of  contracting 
less  of  a  gamble,  and  consequently  enable  states  and 
cities  to  construct  public  works  with  greater  econmy. 


National  Labor  Policy  Recommended 

THE  War  Labor  Policy  Board  has  reported.  The 
representatives  of  the  employers,  the  workers  and 
the  public  all  signed  recommendations  to  the  Secretary 
of  Labor.    Fortunately,  there  is  no  minority  report. 

The  document  is  based  on  a  recognition  by  all  parties 
that  production  will  win  the  war.  It  aims  principally  at 
the  prevention  of  both  strikes  and  lockouts,  but  in  a 
statement  of  principles  condemns  m.easures  which  re- 
strict output,  provides  for  the  mobilization  of  labor, 
and  recognizes  the  necessity  of  dilution  by  women  work- 
ers— all  indicating  that  the  way  is  being  cleared  to  put 
our  industries  unrestrictedly  back  of  the  fighting  forces. 

Nothing  is  said  in  the  report  to  give  the  workers  as- 
surance that  profiteering  will  be  made  impossible.  The 
subject  must  have  come  up  in  the  deliberations,  and  a 
statement  of  the  reason  for  its  omission  would  not  only 
be  interesting  but  throw  light  on  the  attitude  of  the 
labor  representatives.  If  the-iomission  be  construed  as 
an  indication  that  the  belief  among  the  workers  that 
there  is  profiteering  by  the  employers  no  longer  pre- 
vails— and  one  recalls  the  emphasis  the  Secretary  of 
Labor  placed  on  this  matter  at  Atlantic  City  last  fall — 
we  may  well  feel  gratified.  As  long  as  it  continued 
(or  continues,  for  we  believe  it  is  not  entirely  dead), 
no  amount  of  machinery,  however  highly  endorsed, 
would  be  of  much  avail  to  secure  the  tremendous  pro- 
duction on  which  the  winning  of  the  war  is  dependent. 
If,  however,  the  belief  still  persists  it  will  crop  up  im- 
mediately in  the  settlement  of  disputes  under  the  ma- 
chinery recommended  and  will  therefore  come  in  for 
quick  attention  and  force  the  necessary  steps  to  assure 
the  workers  that  no  individual  or  individuals  shall  profit 
unduly  by  their  increased  efforts. 

The  actual  machinery  recommended  for  the  settle- 
ment of  disputes  need  not  be  gone  into  here.    It  calls  for 
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the  establishment  of  a  National  War  Labor  Board,  with 
various  machinery  of  conciliation,  and  is  unusual  only 
in  that  in  case  of  failure  on  the  part  of  employers  and 
v/orkers  to  agree  the  verdict  of  a  single  umpire  will  be 
final. 

The  principles  which  are  to  govern  the  National  War 
Labor  Board  represent  the  real  constructive  work  ac- 
complished. The  employers  recognize  the  right  of  the 
workers  to  organize  in  trade  unions  and  to  bargain 
collectively,  agree  that  men  should  not  be  discharged  for 
legitimate  trade  union  activity,  that  union  standards  as 
to  wages,  hours  and  other  conditions  shall  be  main- 
tained in  shops  where  now  established;  that  existing 
safeguards  and  regulations  for  the  protection  of  the 
health  and  the  safety  of  the  workers  shall  not  be  relaxed 
and  that  in  the  establishment  of  wages  the  minimum 
shall  be  that  upon  which  the  worker  can  support  him- 
self and  his  family  in  health  and  reasonable  comfort. 

The  workers,  on  their  part,  admit  that  coercive  meas- 
ures are  not  to  be  used,  and  assent  to  the  three  pro- 
positions mentioned  in  the  second  paragraph  of  this 
editorial — abrogation  of  restrictions  of  output,  pro- 
vision for  the  mobilization  of  labor,  and  recognition 
of  the  necessity  of  dilution  by  the  use  of  women  workers. 

In  the  matter  of  open  shops  there  is  give  and  take, 
the  worker  agreeing  that  the  continuance  of  such  con- 
ditions shall  not  be  deemed  a  grievance,  and  the  em- 
ployer conceding  that  the  war  condition  shall  not  be 
used  to  prevent  the  progressive  improvement  of  con- 
dition of  labor  in  the  shop.  This,  to  our  mind,  con- 
stitutes the  most  progressive  feature  of  the  report. 
Labor  leaders  have  expressed  the  fear  that  the  war 
would  be  taken  as  an  excuse  for  continuing  conditions 
which  were  really  intolerable. 

On  the  matter  of  women  labor  there  is  likewise  give 
and  take,  for  while  the  employes  admit  that  they  should 
be  employed,  the  employers  declare  it  as  their  faith  that 
there  should  be  equal  pay  for  equal  work. 

The  report,  it  will  be  seen,  compromises  the  major 
difficulties  between  employer  and  employe.  How  suc- 
cessful the  remedy  proposed  will  be  can  be  determined 
only  by  practice.  Certainly  there  is  secured  the  great 
benefit  of  a  very  free  and  full  discussion  of  differences 
between  employer  and  worker,  resulting  in  a  compro- 
mise that  receives  unanimous  approval.  The  basis 
from  which  the  National  War  Labor  Board  will  start, 
therefore,  is  a  good  one.  If  its  attitude  and  those  of 
the  conciliatory  boards  which  will  operate  under  its 
jurisdiction  is  prompted  by  an  eye  single  to  the  best 
interests  of  the  nation,  we  should  not  only  have  in- 
dustrial peace  during  the  period  of  the  war,  bi  have 
established  such  a  good  relationship  between  employer 
and  worker  that  they  will  be  able  to  build  upon  this 
better  feeling  a  peace-time  structure  far  better  for  all 
concerned — the  owner,  the  worker  and  the  public — than 
obtained  before  the  war.  In  other  words,  it  is  one  of 
the  rewards  for  the  terrible  orgy  of  bloodshed  into  which 
the  German  lust  for  power  has  plunged  us. 

We  do  not  hail  the  report,  of  course,  as  the  ultimate 
solution  of  our  industrial  labor  problem.  It  is,  how- 
ever, a  step  in  the  right  direction.  Employers  uncon- 
ciliatory  in  the  past  toward  the  demands  or  aspirations 
of  the  workers  will,  through  such  cooperation  as  shall 


be  established,  be  prepared  for  intelligent  employment 
management  mcthod.s  and  for  the  sort  of  indu.strial 
democracy  which  the  Rockefeller  interests  introduced 
successfully  ii  to  the  workings  of  the  plant  and  mines 
of  the  Colorado  Fuel  &  Iron  Co.  and  which  la.st  week, 
they  announced,  were  to  be  installed  at  the  Bayonne 
plant  of  the  Standard  Oil  Company. 

Whatever  improves  the  relationship  between  the  em- 
ployer and  the  worker  prepares  a  solid  base  upon  which 
indu.strial  improvement  may  proceed. 


Standard  Oil's  Labor  Policy  at  Bayonne 

WHEN  the  workers  at  the  Bayonne  plant  of  the 
Standard  Oil  Company  of  New  Jersey  elected 
73  representatives  from  among  themselves  to  treat  with 
their  employers  on  questions  of  wages,  working  condi- 
tions and  similar  matters,  the  step  was  taken  at  the 
company's  suggestion.  Over  U3  per  cent,  of  the  8000 
laborers  participated  in  the  voting — vhich  is  rather  an 
indication  that  the  idea  was  agreeable  to  the  men.  No 
doubt  a  success  similar  to  that  which  resulted  from  the 
introduction  of  somewhat  the  same  plan  in  the  Colorado 
Fuel  &  Iron  Company,  following  the  trouble  of  1914, 
will  attend  this  recognition  of  labor  by  the  Rockefeller 
interests. 

It  is  a  move  in  the  right  direction,  a  definite  step 
toward  the  greater  efficiency  that  will  inevitably  fol- 
low a  realization  on  the  part  of  capital  that  labor  will 
yield  its  maximum  of  effort  only  when  it  is  conceded 
a  right  to  be  heard  in  matters  in  which  it  is  vitally 
interested.  This  right  the  Standard  Oil  Company  admits 
when  it  proposes  to  treat  with  the  representatives 
whom  labor  has  itself  elected,  on  such  points  as  wages 
and  conditions  of  work.  A  universal  acceptance  of  this 
principle  would  go  a  long  way  in  solving  the  day's  labor 
instability. 

And  it  must  not  be  forgotten,  though  in  some  re- 
actionary quarters  it  is  still  lenied,  that  a  contented 
workman  can  coax  from  his  tools  a  quantity  of  finished 
goods  which  is  surprisingly  greater  than  that  now  ex- 
pected under  average  circumstances.  It  is  this  desire 
to  do  the  utmost  that  we  must  instill  into  labor,  for  even 
the  most  casual  analysis  should  reveal  the  fact  that  the 
tool  power  of  the  country  would  be  more  than  doubled 
if  each  lathe  and  loom  could  be  so  ha:. died  that  it 
would  produce  twice  as  much. 

No  matter  how  often  it  has  been  said  that  this  war 
is  a  v,-ar  of  tool  power,  it  will  bear  repeating.  Could 
we  save  the  eneris\v  that  is  now  consumed  in  making 
.nore  tools — using  tools  in  the  sense  that  they  are  the 
machines  which  produce  munitions — and  apply  this 
energy  to  the  making  of  munitions,  it  would  not  be 
long  until  we  would  overcome  the  advantage  that  Ger- 
many possesses  because  of  her  ability  to  command 
obedience.  A  free  laborer  is  worth  many  slaves,  and  if 
we  could  make  American  labor  really  believe  that  it  is 
free  labor,  the  slackness  of  interest  which  characterizes 
it  now  would  disappear,  and  in  its  place  would  be  born 
a  spirit  before  which  the  artificial  and  unstable 
advantage  of  our  enemy  would  vanish  as  smoke  before 
the  breeze.  May  there  be  many  more  firms  who,  for 
no  matter  what  reason,  will  take  a  look  ahead  and  follow 
the  lead  of  the  Standard  Oil  Company  of  New  Jersey 


644 


ENCJINEERING     NEWS-RECORD 


Vol.  80,  No.  14 


Brick  Chimney  of  Record  Height  Built 
To  Carry  Oflf  Smelter  Gases      ^ 

One  Foot  Higher  Than  Concrete  Stack  at  Saganoseki — Proportioned  To  Resist  Wind  Pressure  of  78  Lb.  per 
Sq.Ft.— Foundation  Problem  Solved  by  Extending  Footing  Down  to  Hard  Clay— Water  Diverted  by  Cutoff 


THE  new  stack  of  the  Tacoma  Smelting  Co. 
Tacoma,  Wash.,  exceeds  all  previous  height  records 
for  chimneys.  It  rises  571  ft.  above  top  of  footing 
(just  above  ground  level)  and  601  ft.  above  founda- 
tion level.  As  it  stands  on  a  ridge  about  150  ft.  high, 
its  top  is  725  ft.  above  tidewater,  only  a  few  hundred 
feet  away. 

Thirteen  years  ago  the  company  built  a  reinforced- 
concrete  chimney  300  ft.  high  and  21  ft.  in  diameter 
(described  in  Engineering  News,  Aug.  3,  1905,  p.  120), 
to  carry  off  the  fumes  from  its  smelter.  This  chimney, 
standing  on  a  hogback  or  ridge  behind  the  smelter,  was 
expected  to  carry  the  smelter  gases  to  such  a  height 
that  no  nuisance  would  be  created  in  the  neighborhood. 
However,  partly  because  of  the  rapid  growth  of  the 
city,  complaint  soon  arose  concerning  the  effects  of 
the  fumes,  and  this  resulted  in  the  decision  to  build 
another  chimney  several  hundred  feet  higher.  The 
new  stack,  built  of  brick,  was  completed  last  November. 
It  is  located  on  the  same  ridge  as  the  old  one  and  not 
far  from  it,  as  Fig.  1  shows. 

In  contracting  for  the  new  chimney  the  smelting 
company  undertook  to  construct  the  foundation,  ready 
for  the  brickwork.  Uncertain  soil  conditions  found  in 
the  first  excavation  produced  an  interesting  problem, 
briefly  described  in  the  following. 

The  excavation  was  first  carried  about  8  ft.  below 
the  original  surface,  or  to  an  elevation  of  144.4  ft.  above 
sea  level.  This  work  disclosed  a  bed  of  compact  sand. 
An  octagonal  reinforced-concrete  base  was  designed,  to 
distribute  the  load  upon  this  sand.  Its  diameter  was 
103  ft.  and  its  thickness  20  ft.,  the  diameter  of  the 
chimney  base  being  50  ft.  2  in.,  as  shown  in  Fig.  2; 
reinforcement  of  60-lb.  steel  rails  was  to  be  embedded 
in  it.  The  calculations  for  foundation  pressures  were 
originally  based  on  a  wind  pressure  of  30  lb.  per  sq.ft. 
of  projected  area  of  the  chimney,  corresponding  to  a 
wind  velocity  of  about  100  mi.  per  hour,  and  showed  a 
maximum  pressure  on  the  sand  of  3.25  tons  per  square 
foot. 

After  the  reinforcing  rails  had  been  placed,  ready 
for  the  pouring  of  the  foundation  concrete,  water  was 
encountered  in  a  pit  dug  at  one  side  of  the  foundation, 
at  a  depth  of  about  4  ft.  below  the  base.  The  writer 
was  called  in  at  this  stage  to  pass  on  the  proposed 
construction. 

From  an  examination  of  one  or  two  borings  and  test 
pits,  and  near-by  cuts  and  bluffs,  it  developed  that 
the  hard  blue  clay  or  hardpan  underlying  the  surface 
sand  was  at  a  variable  depth.  More  borings  were  made. 
They  showed  the  hardpan  at  the  chimney  to  lie  from 
9  ft.  to  30  ft.  below  the  sand  footing  already  prepared. 
The  decision  was  first  made  to  dig  a  cut-off  trench 


By  Charles  Evan  Fowler 

Consulting     Engineer,     New     York 

at  from  side  to  side  of  the  hogback,  down  to  the  hardpan, 
to  cut  off  the  groundwater  flow.  This  trench  was  dug 
to  a  final  length  of  about  150  ft.  A  thin  concrete  wall, 
with  hydrate  of  lime  in  the  mixture  as  waterproofing, 
was  built  in  it,  and  the  trench  backfilled  with  the  hard 
clay. 

As  to  the  foundation  itself,  three  courses  were  open: 
First,  to  risk  the  uneven  settlement  on  the  varying 
thickness  of  sand,  after  its  drainage;  second,  to  drive 
concrete  piles  down  to  hardpan ;  third,  to  carry  the  foot 
ing  excavation  down  to  the  hardpan.  The  latter  could 
be  done  by  going  to  a  depth  of  30  ft.,  as  at  this  level 
the  clay  would  be  reached  over  practically  the  full  area. 
This  third  course  was  adopted.  As  shown  in  Fig.  2, 
the  foundation  was  carried  down  to  El.  123.9,  except 
for  a  small  segment  along  one  edge  where  a  separate 
footing  was  carried  down  in  steps  12  ft.  deeper.  The 
reinforced  base  as  shown  in  Fig.  2  was  designed  by 
R.  Bergerson,  chief  engineer  of  the  Tacoma  Smelting 
Company. 

The  final  dimensions  of  the  work  are  as  given  in  Fig. 
2,     The  height  of  571  ft.  from  top  of  footing  to  chim- 


FIG.    1.       NEW    BRICK    CHIMNEY    DISCHARGES    SMELTEJR 
GASES  AT  NEARLY  TWICE  THE  HEIGHT  OF  THE  OLD 
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ney  cap  makes  the  Tacoma  stack  just  a  foot  higher 
than  the  Saganoseki  (Japan)  chimney  described  in 
Engineering  News-Record  of  Apr.  12,  1917,  p.  100, 
hitherto  the  highest  in  the  world.  The  brick  shell  ranges 
in  thickness  from  5  ft.  1  in.  at  the  base  and  4  ft.  8  A 
in.  just  above  the  base,  to  13i  in.  just  below  the  bell 
at  the  top.  Throughout  the  height  of  the  stack  there 
is  a  4-in.  firebrick  sectional  lining,  separated  from  the 
shell  brickwork  by  a  2-in.  air  space. 

The  final  determination  of  the  bearing  pressures  on 
the  clay  foundation  was  arrived  at  by  using  a  wind 
velocity  of  125  mi.  per  hour.     There  are  retords  of 


90-mi.  winds  ofT  the  north- 
west coa-st,  and  it  seemed 
advisable,  for  .such  an  un- 
precedented structure,  to 
make  allowance  for  gusts  of 
wind  of  high  velocity  and 
for  possible  vibration  effects. 
A  pressure  of  78  lb.  per 
square  foot  on  a  flat  surface 
was  calculated  as  equivalent 
to  this  wind  velocity,  and 
0.6  of  the  projected  area  of 
the  circular  shaft  was  taken 
as  effective  normal  surface. 
Permissible  soil  pressure 
was  determined  by  the  writ- 
er's modification  of  the  Ant- 
werp formula,  a.s  represent- 
ing the  most  scientific  basis 
yet  proposed  for  fLxing  soil 
resistance  (see  "Subaqueous 
Foundations,"  John  Wiley  & 
Sons).  The  formula  is 
p  =  0.68a -f  0.014  a/j 
where  a  =  S  tons  per  square 
foot  for  moist  sand,  or 
5  tons  per  square  foot  for 
hard  clay;  /i  =  depth  of 
foundation  bed  in  feet;  and 
p  =  allowable  soil  pressure 
in  tons  per  square  foot. 
The  formula  gives  as  the 
permissible  pressure  o  n 
moist  sand  at  30-ft.  depth 
3.30  tons  per  square  foot, 
and  on  hard  clay  at  the  same 
depth  5.50  tons  per  square 
foot.  On  account  of  the 
presence  of  water  it  was  not 
thvught  advisable  to  make 
a  higher  allowance  for  the 
clay  as  hardpan. 

The  computed  maximum 
base  pressure  from  the  as- 
sumed wind,  in  combination 
with  the  weight  of  the 
stack,  is  5.01  ions  per  square 
foot,  assuming  the  added 
weight  of  the  deeper  con- 
crete base  to  be  1  ton  per 
square  foot. 

Another  feature  requir- 
ing serious  consideration  in  fixing  on  the  foundation 
design  was  an  old  clay  pit  only  200  ft.  away  from  the 
site  of  the  stack,  with  a  drop-off  of  110  ft.  (see  section 
in  Fig.  3).  The  writer's  report  dealt  with  this  matter 
as  follows: 

"The  records  as  to  angle  of  repose  of  wet  clay  show 
that  the  only  safe  figure  to  adopt  is  26°.  The  drainage 
down  the  gulch  to  the  east  makes  it  evident  that  sooner 
or  later  there  will  be  a  break  at  about  the  point  marked 
X  (Fig.  3),  which  would  make  the  slope  from  the 
original  elevation  of  the  footing  to  the  bottom  of  the 
clay  pit  about  33*^  instead  of  27  F.     With  the  footing 
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FIG.    3.      SUBSOIL    AT    SITE    OP    STACK    WAS    SAND 
OVERLYING    UNEVEN   CLAY    SURFACE 

lowered  to  at  least  El.  124,  the  slope  would  be  28°,  and 
every  foot  additional  it  is  lowered  and  also  moved  to  the 
west  will  improve  matters  greatly." 

The  foundation  was  being  moved  away  from  the  clay 
pit  and  carried  to  the  depth  recommended,  El.  124  ft. 
The  cut-off  wall  was  put  in  to  prevent  the  water  from 
springs  getting  to  the  foundation,  and  everything 
humanly  possible  was  carried  out  to  prevent  future 
troubles.  Similar  soil  in  the  northwest  has  been  found 
to  be  very  treacherous. 

The  writer  is  indebted  to  H.  Y.  Walker,  manager 
dt  Tacoma  for  the  American  Smelting  and  Refining  Co., 
for  many  courtesies  and  for  authorization  to  publish 
the  results  of  the  foundation  studies;  to  R.  Bergerson, 
chief  engineer,  for  cooperation  and  the  use  of  data;  and, 
finally,  to  the  builders  of  the  chimney,  the  Alphons 
Custodis  Chimney  Construction  Co.,  New  York  City,  for 
drawings  and  photographs. 


Meters  Measure  Half  of  Detroit  Water  Supply 

Of  the  water  furnished  to  the  861,427  persons  in  De- 
troit in  1917,  56.7%  passed  through  meters  and  pro- 
duced 66.3%  of  the  revenue.  Meters  increased  in  num- 
ber from  46,991  in  1916  to  65,542  in  1917.  The  daily 
average  consumed  was  165  gal.  with  the  maximum 
hourly  rate  55%  above  the  average  on  July  26.  In- 
dustrial consumption  is  estimated  at  35%  of  the  total. 
The  Fire  Department  estimates  that  it  used  one-seven- 
keenth  of  one  per  cent. 

The  pumping  stations  showed  an  average  station  duty 
of  99,600,000  ft.-lb.  per  100  lb.  of  coal,  an  average  of 
-i53  gal.  pumped  per  pound  of  coal.  Costs  per  million 
gallons  raised  100  ft.  are  as  follows:  Labor,  $1.26;  fuel, 
.?1.36;  oil  and  supplies  0.06c.  and  miscellaneous,  0.10c. 

Treating  the  water  with  2  lb.  of  chlorine  per  million 
.gallons  at  a  cost  of  40c.  reduced  the  bacteria  per 
cubic  centimeter  on  agar  at  37  deg.  C.  from  27  to  7. 
In  the  raw  water  B.coli  were  confirmed  in  63  out  of 
589  samples  of  1  c.c.  and  866  out  of  2945  samples  of 
10  c.c.  In  the  treated  water  only  16  out  of  2945  samples 
of  10  c.c.  were  confirmed  and  no  positive  indication  was 
found  in  any  of  589  tests  of  1  c.c.  samples. 


Iron  Not  Weakened  by  Service  in 
Elevated  Railway 

Good  Test  Results  from  Wrought  Iron  That  Carried 

Hundred  Million  Wheel  Loads  in 

Thirty-Five  Years 

By  George  H.  Pegram 

Chief  Engineer,   Interboroug'h  Rapid   Transit  Co.,  New  York  City 

THE  west-side  elevated  railroad  in  Manhattan,  New 
York  City,  has  been  in  continuous  operation  since 
1879.  Except  for  certain  additions  and  reinforcements 
the  structure  is  the  same  as  that  originally  constructed. 
On  account  of  the  Manhattan  elevated  improvement 
work  some  of  the  old  track  stringers  which  had  been 
in  use  since  the  beginning,  and  probably  during  that 
time  subjected  to  stresses  produced  by  one  hundred 
million  wheel  loads,  were  removed  from  the  structure. 
In  order  to  get  some  idea  as  to  the  condition  of 
the  iron  of  which  these  girders  were  made,  after  thirty- 
five  years,  test-pieces  were  cut  out  of  the  flanges  of  one 
of  the  girders  removed,  a  lattice  girder  with  flanges 
made  up  of  two  angles.  These  test-pieces  were  sub- 
jected to  tensile  test  by  Prof.  Frederick  L.  Pryor  of 
Stevens  Institute  of  Technology,  and  gave  the  following 
results:  yield-point  27,040  to  33,670  lb.  per  sq.in.,  ulti- 
mate strength  44,770  to  49,090  lb.  per  sq.in.,  elongation 
(per  cent,  in  8  in.)  8.63  to  15.38.  These  figures  repre- 
sent the  results  from  fifteen  test-pieces  taken  from  the 
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TESTS  SHOW  NO  DETERIORATION  OP  OLD  ELEVATED 
RAILWAY   STRUCTURES 

top  and  bottom  flanges  of  the  stringer  at  the  ends  and 
at  the  center  of  the  stringer. 

Some  years  ago  the  stringer  was  double-latticed  with 
flat  steel  bars.  These  flat  bars  show  a  yield-point  of  28,- 
610  to  34,620  lb.  per  sq.in.,  an  ultimate  strength  of  48,- 
070  to  58,680  lb.  per  sq.in.,  and  an  elongation  of  22.5  to 
33.39  per  cent. 

At  the  same  time  that  this  girder  was  removed  from 
the  structure  the  old  Harlem  River  bridge  which  was 
erected  in  1886  was  also  removed  and  pieces  cut  from 
eyebars  taken  from  the  bridge  were  tested.  Five  test- 
pieces  showed  a  yield-point  of  26,570  to  29,540  lb.  per 
sq.in.,  an  ultimate  strength  of  46,990  to  47,860  lb.  per 
sq.in.,  and  an  elongation  of  16.88  to  37  per  cent. 

A  record  of  the  tests  is  given  in  table  herewith,  and 
diagram    shows    yield-points    and    ultimate    strengths. 
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Test-pieces  1  to  6  are  from  the  top  and  bottom  flanges 
of  the  original  iron  girder,  3  and  4  being  from  the 
middle  of  the  flange,  where  the  maximum  stresses  occur 
in  service,  and  where  service  deterioration  might  be  ex- 
pected to  appear  first.  No  differences  are  perceptible 
between  the  results  of  tests  3  and  4  and  those  of  1,  2, 
5  and  6.  Test-pieces  7  and  8  are  from  the  flat  steel 
lattice  bars  added  to  the  girder  later,  and  test-pieces  10 
to  12  from  the  eyebars  of  the  Harlem  River  bridge. 

There  is  no  record  of  any  tests  of  the  material  at  the 
time  the  structures  were  built.  The  results  of  the  test 
would  indicate  that  no  deterioration  of  the  material 
has  taken  place  during  the  many  years  of  use. 

Tr:.\SION  TESTS  OF  WROUGHT   IRON   AND  STEEL  P'ROM   Ol>D 
STRUCTURES  OF  MANHATTAN  ELEVATED  RAILWAYS 

Elonga- 
tion, 
Original  Dimensions    Ptr 

Thick-  Cent.      Yield-Point       L'lt.  Strength 

Breadth,  ness     Area,     (Over  Actual,    Lb.  per  Actual,  Lb 

In.        In.      Sq.In.    8  In.)       Lb.       Sq.In. 
f  1    496  0  542  0  8108     8  63    23,440    28,790 
1   507   0.571    0  8605    15  00    23,650    27,480    38,520 


Piece 
No. 
1  1  From  ends 

1  ^    of  stringer 

2  j     flange 

31 
3 

From  middle 

of  stringer 

flange 


firr 
n. 


3 

4 
4 
4 
4 

l\ 

6J 
71 
7  I 
7  I 

8 

8 

8 

101 
10  I 

"  i 

12 
12J 


From  ends 
of  stringer 
flange 

From  added 
steel 
lattice 
bars  of 
track  stringer 


1.514  0  587  0  8887  10  75 

1    512  0  603  0  9117  10  13 

1.516  0  582  0  8823  I  1  37 

1.506  0  600  0  9036  12  91 

1    501  0  571  0  8571  18  63 

1.502  0  574  0  8621  II  88 

1    508  0  566  0  8535  1 1  88 

1    503  0  570  0  8567  I  I  27 

1.512  0.570  0  8618  14  38 

1    500  0.577  0  8655  15  38 

1    514  0  576  0  8721  15  25 

1.510  0  492  0  7429  33  39 

1    507  0  486  0  7324  22  50 

1    501  0  490  0   7355  29  75 

1.510  0  493  0  7444  27  38 

1    519  0.470  0  7139  22  50 

1.512  0.491  0  7424  26  39 

1    522  0.488  0  7427  24. 12 


26,260 
24,640 
29,710 
24,950 
25,720 
27,500 
24,100 


24,840    29,000 
25,350    29,410 


I 

I   1.517  0.492  0.7464  26.51 


From 
eyebars  of 
Harlem 
River 
bridge 


(  1    396  1 

1    499  1 

I   1    513  1 

1    523  1 

I  1    5!0  1 

[1.503  1 


496 
391 
363 
361 
393 
301 


0884  23  25 
0850  18  75 
0622  * 
0732  37  00 
1030  26  75 
0907  16.88 


25.150 
26,230 
21,250 


24,550 
24,500 
25.700 
24,100 
25,720 
55,820 
57,880 
64,800 
61,250 
55,870 


Lh   Sfi 

37,870  46,710 
44,770 
29,550  42,520  47,850 
27,040  41,710  45,750 

42,910 

41,350 

41,100 

41,910 

39.475 

39,400 

39,900 


33,670 
27,610 
30,010 
31,900 
28,240 


29,060 

30,080 

28,610 

24,040  32,810  42,640 

21,200  28,820  35,450 

32,980 

34,320 

34,620 

32,450 

34,460 

26,730 

27,760 

31,420 

29,540 

26,570 


48,640 
45,760 
47,960 
48,620 
46,250 
45,990 
46,300 


40,810  47,150 
42,800  49,080 
35,710  48,070 
58,210 
48,200 
58,380 
58,680 
57,380 
57,080 
56,800 
47,090 
47,860 


43,470 
41,890 
42,600 
42,390 
42,400 
98.340 
99,790 

98,810 
98,810 


47,670 
46,990 


56,820  27,180  100,000  47,8S5 


♦.Specimen  withstood  100,000  lb.,  capacity  limit  of  testing  machine. 


Snow  Plow  on  Motor  Truck  Bucks 
Four-Foot  Drifts 

Mold    Board     Constructed    of    2x4s    Surfaced     with 

Twenty-Gage  Sheet-Steel— Spreader 

at  Rear  Levels  Ridges 

By  F.  p.  Stott 

Kalispell,   Mont. 

SNOW  plows  mounted  on  motor  trucks  are  finding 
such  universal  application  in  these  days  when  com- 
merce is  demanding  that  the  roads  be  kept  continually 
open,  that  the  design  adopted  and  used  during  the  past 


winter  by  Flathead  County,  Mont.,  is  worthy  of  descrip- 
tion inasmuch  as  the  expectation  of  the  engineers  was 
more  than  met  by  its  performance.  I  am  of  the  opinion 
that  the  equipment  developed  for  this  work  is  superior 
in  design  ana  can  be  used  to  better  advantage  than  that 
described  on  p.  408  of  Engineering  News-Record,  issue 
of  Feb.  28. 

The  plow  itself  is  constructed  on  a  frame  built  of 
6  X  8-in.  timbers  which  carries  a  mould  board  built  of 
2  X  4s  surfaced  with  20-gage  sheet  .steel.  The  lower 
or  cutting  edge  of  the  mould  board  is  armored  with 
grader-blades,  and  the  extreme  forward  point  is  pro- 
tected by  a  sheet  of  1-in.  steel  cut  and  bent  to  fit.  As 
may  be  seen  from  the  photographs,  the  plow  may  be 
raised  as  a  unit  by  means  of  the  block  and  tackle  fast- 
ened to  an  A-frame  mounted  in  the  body  of  the  truck. 

Spreader  boards  are  attached  near  the  rear  of  the 
truck  on  either  side,  being  raised  and  lowered  by  means 
of  block  and  tackle,  as  shown  in  the  illustrations.  These 
are  not  used  on  the  first  trip  of  the  plow,  but  are  lowered 
on  the  return  trip  and  serve  to  push  back  the  ridge  of 
snow  thrown  up  by  the  plow  itself.  On  the  return  trip, 
also,  turnouts  are  made  by  simply  swerving  the  truck 
to  one  side.  Though  not  shown  in  the  illustrations, 
the  county  has  a  grader-blade  attachment  which  may  be 
used  in  place  of  the  spreader  board,  and  it  is  felt  that 
by  operating  two  trucks — one  equipped  with  spreader 
boards  and  one  with  the  grader  attachment — the  roads 
could  be  cleared  to  any  desired  width. 

The  truck  itself  is  rated  at  five  tons.  The  front 
wheels  are  equipped  with  a  convex  steel  shoe,  the  rear 
wheels  being  provided  with  cleats  made  of  }  x  5-in. 
strap  iron,  bent  to  the  shape  of  the  tire  and  bolted  under 
the  rim  with  i-in.  bolts.  These  cleats  are  turned  up 
on  the  advancing  edge  and  have  proved  more  satis- 
factory' than  chains,  since  they  furnish  better  traction 
and  reduce  to  a  minimum  the  tendency  to  skid.  The 
cleats  were  made  5  in.  wide,  since  it  was  found  from 
experience  that  a  narrower  strap  had  a  tendency  to 
crawl  and  shear  the  fastening  oolts. 

This  equipment  was  designed  and  built  to  keep  only  a 
few  miles  of  main  road  open  for  auto  traffic,  but  it 
proved  so  satisfactory  that  it  has  been  used  on  upward 
of  90  miles  of  road,  having  been  found  sturdy  and 
powerful  enough  to  buck  drifts  4  ft.  deep  that  were 
crusted  hard  enough  to  support  the  weight  of  a  man. 
In  all  of  this  work  the  roads  were  opened  for  a  width 
of  8  feet. 
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The  Engineer  as  a  Social  Force  in  the  New  Democracy 

Conclusion  of  Presidential  Address  of  Prof.  George  C.  Whipple,  Harvard 
University,  Before  the  Boston  Society  of  Civil  Engineers,  Deals  With 
Matters  of  a  More  Definite  Engineering  Character  Than  the  First  Part, 
Which  Appeared  on  pp.  599  to  601,  Engineering  News-Record,  March 
28,     1918,     and     Discussed     the     Relations      Between     Capital     and     Labor 


THE  unmistakable  drift  toward  the  adoption  of  the 
so-called  socialistic  program,  whether  it  be  per- 
manent or  not,  seems  likely  to  place  engineering  work 
more  and  more  in  the  public  service.  The  engineers  of 
the  next  generation  will  be  employed  more  and  more  by 
the  nation,  the  state  and  the  municipality,  and  thei** 
functions  will  increase  greatly  in  the  direction  of  execu- 
tive work. 

More  Engineers  in  Public  Service 

At  the  present  time  we  have  some  anomalous  situa- 
tions. Public-service  commissions,  state  boards  of 
health,  and  similar  organizations  are  called  upon  to  ad- 
vise, to  approve  plans  and  to  otherwise  pass  judgment  on 
the  designs  and  proposed  work  of  engineers  acting  in- 
dependently or  employed  by  private  capital.  The  sal- 
aries paid  to  engineers  employed  in  the  public  service 
are  in  general  lower  than  the  earnings  of  engineers  in 
private  practice.  The  positions  are  often  filled  by  young 
men — usually  able,  but  nevertheless  inexperienced.  Not 
infrequently  it  falls  to  the  lot  of  these  men  to  pass  judg- 
ment on  plans  prepared  by  other  engineers  who  are  far 
more  competent  and  broadminded  than  they  themselves, 
and  decisions  humiliating  to  the  private  engineer  and 
unfortunate  to  the  state  are  liable  to  result.  The 
obvious  remedy  for  this  condition  is  so  to  adjust  the 
rewards  of  public  service  that  the  ablest  and  most 
experienced  engineers  will  be  attracted  to  it.  These 
rewards  must  be  expressed  in  reasonable  salaries,  but 
also,  and  what  is  perhaps  more  important,  in  respect 
and  security  of  office. 

During  the  last  few  years  the  so-called  "city  man- 
ager" plan  of  municipal  administration  has  rapidly  come 
to  the  front.  This  is  distinctly  a  recognition  of  the  en- 
gineer. A  very  large  percentage  of  the  city  managers 
thus  far  chosen  comprises  men  from  the  ranks  of  our 
profession. 

After  the  war  many  of  the  engineers  who  have  entered 
the  army  and  navy  will  doubtless  remain  in  the  service. 
Many  engineers  of  great  ability  have,  from  motives  of 
patriotism,  accepted  emergency  government  positions 
for  compensations  far  below  anything  they  would  con- 
sider in  ordinary  times.  If  in  the  coming  peace  times 
they  can  be  made  to  feel  that  they  will  be  doing  their 
country  a  great  service  and  one  for  which  their  fellow 
citizens  will  give  them  honor,  they  will  gladly  continue 
in  the  public  service.  Certainly  there  are  elements  be- 
sides monetary  considerations  which  control  the  ac- 
ceptance of  government  positions  by  engineers. 

One  result  of  the  entrance  of  the  engineer  into  public 
executive  life,  if  such  reforms  as  the  initiative  and 
referendum  prevail,  will  be  a  demand  that  he  display  a 
quality  not  usually  conspicuous  among  engineers — the 
ability  to  describe  a  complicated  project  in  such  a  simple 
and  clear  statement  that  the  man  on  the  street  can 


understand  it.  The  success  of  democratic  government 
lies  in  the  intelligent  interest  which  the  citizens  take  in 
what  the  officials  are  doing.  More  and  more,  therefore, 
will  it  be  the  business  of  the  engineer  to  educate  the 
public. 

The  presence  of  men  belonging  to  one  profession  in 
different  branches  of  the  public  service  ought  to  bring 
about  a  closer  coordination  of  these  branches.  Gov- 
ernmental departments  are  of  necessity  specialized,  and 
of  necessity  there  must  be  direct  lines  of  authority ;  but 
unless  there  are  cross  lines,  short  cuts  from  one  depart- 
ment to  another,  there  is  tremendous  loss  of  efficiency 
and  great  waste.  We  have  done  well  doubtless  to  em- 
phasize the  organization  chart,  but  unless  we  organize 
the  cross  lines  we  shall  not  have  a  perfect  organism. 
In  all  this  we  can  learn  m.uch  from  the  organization  of 
the  human  body.  The  nervous  system  and  the  cir- 
culatory system  are  radically  planned,  but  not  every 
function  is  controlled  by  the  brain.  The  human  body  is 
full  of  short  cuts,  and  different  parts  perform  many 
automatic  acts.  The  body  politic  should  also  provide  for 
reflex  actions. 

Such  an  organization  as  that  of  the  New  York  So- 
ciety of  Municipal  Engineers,  which  brings  together 
engineers  from  all  the  various  departments  where  engi- 
neers are  employed,  is  an  example  of  coordination  in  a 
general  way.  But  there  is  no  intrinsic  reason  why  more 
specific  coordination  cannot  be  made  as  a  part  of  the 
regular  machinery  of  government. 

Conserve  Resources  and  Use  Forces  of  Nature 

Professor  Swain  has  said  that  the  conservation  of  our 
resources  is  a  social  problem.  This  being  granted, 
is  it  not  the  engineer  who  must  guide  the  people  in 
their  use  of  these  resources?  He  knows  the  properties, 
advantages  and  cost  of  different  resources,  and  if  he 
will  he  can  advise  their  use  or  disuse,  looking  not  only 
to  the  benefit  of  the  job  at  hand  but  to  the  possible  ex- 
haustion of  the  supply.  He  can  often  find  a  way  to  use 
natural  forces  instead  of  power  created  by  the  consump- 
tion of  resources.  It  is  not  without  significance  that  the 
English  engineer  Tredgold  defined  engineering  as  the 
"employment  of  the  great  forces  of  nature  for  the  use 
and  convenience  of  man."  Tredgold  did  not  say  the  em- 
ployment of  the  resources  of  nature. 

If  the  state  becomes  the  conserver  of  the  resources  of 
the  world,  the  engineer  in  government  employ  will  be 
an  important  factor  in  guiding  the  conservation  move- 
ment. The  war  has  taught  us,  as  nothing  else  ever  did, 
the  importance  of  our  basic  productions. 

The  war  is  getting  the  peoples  of  the  world  acquainted     , 
with  each  other.    It  is  getting  people  to  think  about  the    fl 
resources  of  the  globe  in  terms  of  worldwide  necessities. 
It  is  elevating  business,  commerce  and  transportation 
to  a  higher  plane  than  they  have  ever  occupied  before. 
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It  has  emphasized  the  benefit  of  organization.  The 
threads  of  commerce  are  gradually  binding  the  coun- 
tries together.  Hence  the  engineer  is  more  and  more 
to  find  a  field  for  his  service  abroad. 

When  one  considers  Russia  and  Siberia — with  their 
resources  of  field,  forest  and  mine — China,  Japan,  the 
Philippines,  and  India,  and  when  one  considers  also 
Africa,  South  America,  Mexico,  Cuba,  and  the  many 
tropical  islands,  it  is  evident  that  the  resources  of  the 
world  are  very  far  from  being  exhausted.  More  and 
more  must  the  engineer  think  in  terms  of  the  world. 
But  in  doing  so  the  idea  of  exploitation  must  forever 
be  renounced.  Beneficiency  must  be  practised  abroad  as 
well  as  at  home. 

The  Greatest  Hydraulic  Problem 

The  work  of  engineers  in  foreign  lands  will  greatly 
help  solve  our  own  problems.  Let  us  take,  for  example, 
rhe  control  of  Chinese  floods,  the  greatest  hydraulic 
problem  in  the  world.  If  American  engineers  can  help 
China  solve  this  problem,  the  problem  of  the  Mississippi 
will  afterward  be  as  child's  play.  If  American  sanitary 
engineers  can  teach  China  how  to  solve  her  sewage  dis- 
posal problem  and  to  utilize  the  fertilizing  elements  of 
human  beings  in  a  decent  manner  it  may  revolutionize 
sewage  disposal  in  America. 

Foreign  service  is  especially  attractive  to  young 
men.  The  scattering  of  young  men  through  the  Eng- 
lish colonies  has  been  of  great  benefit  to  Great  Britain. 
It  would  be  well  for  us  to  encourage  such  service  in 
order  to  interest  our  educated  and  influential  young  men 
in  governmental  work  and  thus  raise  the  standard  of  the 
personnel  engaged  in  such  work. 

Domestic  Engineering 

It  is  not  necessary  to  go  abroad  to  find  new  fields  and 
new  problems.  The  present  war  has  done  much  to  ex- 
pand the  field.  One  of  the  most  interesting  is  the  en- 
trance of  the  engineer  into  the  field  of  domestic  engi- 
neering, or,  in  other  words,  housing.  The  health  re- 
ports of  fifty  and  seventy-five  years  ago  were  full  of  the 
needs  of  better  housing,  and,  although  a  great  deal  has 
been  accomplished  in  that  time,  we  are  still  talking 
about  new  building  laws  and  housing  laws,  and  com- 
plaining of  non-enforcement  of  regulations.  The  laws 
are  indeed  chaotic  and  archaic,  flawful  and  awful. 

Until  recently  the  engineer  has  not  taken  a  lead- 
ing part  in  providing  shelter  for  the  people.  House 
building  has  been  largely  an  individual  matter.  But  the 
war  has  changed  all  this.  Now  we  see  the  uncommon 
sight  of  engineers  constructing  houses  by  hundreds  and 
thousands,  building  military  towns  and  camps,  and  or- 
ganizing companies  for  wholesale  house  building.  The 
demand  for  low-priced  houses  has  become  pressing,  and 
the  need  of  temporary  houses  of  laborers  at  many  war 
plants  has  been  enormous.  Engineers  and  architects  are 
working  out  details  of  design  and  standardizing  meth- 
ods of  construction. 

In  standardizing  building  construction  we  can  learn 
much  from  the  Chinese.  In  China  and  in  Korea  a  beam 
is  a  beam,  and  a  board  is  a  board.  Houses  are  built  of 
beams  and  boards  of  standard  size.  Even  ornamental 
features,  such  as  brackets,  etc..  are  standardized. 
Beams  taken  from  an  old  house  may  be  again  used  in  a 


new  hou.se.  Scaffolding  is  used  over  and  over.  All  this 
has  been  frorn  necesHity,  neverthelesfl  it  makes  mightily 
for  con.servation,  and  does  not  produce  a  drear>'  mo- 
notony of  buildings,  as  one  might  think.  With  the  eyefl 
of  the  eng'neers  once  opened  to  the  pos.sibilities  which 
exist,  we  may  expect  to  see  the  whole  problem  of  hous- 
ing approached  from  a  new  point  of  view  and  given  a 
strong  push  toward  solution. 

City  planning  is  another  phase  of  this  problem,  and  is, 
of  course,  much  broader  than  housing.  The  restriction 
of  buildings  in  height,  bulk  and  use,  as  in  the  recent  law 
of  New  York  City,  is  an  important  development. 

The  New  Engineering  Education 

To  carry  out  the  functions  outlined  the  engineering 
profession  must  be  a  great  composite  of  specialists  and 
must  contain  also  many  men  of  broad  attainments, 
education  and  experience.  But  all  of  the  van-ing  types 
of  engineers  must  be  held  together  by  a  common  bond 
and  that  bond  is  .science.  The  engineer  applies  science, 
drawing  upon  natural  resources  and  the  forces  of  nature 
in  a  large  way  for  the  use  and  convenience  and  happi- 
ness of  man.  The  love  of  physical  science,  respect  for 
mathematical  law,  and  a  constructive  imagination  are 
the  foundation  qualities  of  an  engineer,  but  along  with 
them  must  go  an  appreciation  of  human  needs  and  de- 
sires. 

To  provide  this  body  of  specialists  in  applied  science 
it  will  be  necessary  to  maintain  many  engineering 
schools  and  to  have  these  differ  from  one  another. 
There  must  be  manual-training  schools,  technical 
schools,  and  university  schools  of  applied  science; 
schools  with  courses  of  two  years,  four  years,  five  and 
more  years;  schools  with  the  usual  academic  terms, 
schools  which  run  the  year  through,  schools  in  which 
work  and  instruction  are  alternated,  and  schools  in  the 
evening.  To  have  all  technical  schools  standardized 
would  be  most  unfortunate.  To  have  a  large  number 
of  moderate-sized  schools  might  be  better  than  a  few 
very  large  schools.  Overgr  wn  schools  have  some  of  the 
faults  of  overgrown  cities.  There  should  be  more  com- 
petition in  engineering  education,  but  at  the  same  time 
more  cooperation  in  the  use  of  large  and  expensive 
laboratories  and  machinery  and  more  cross  connections 
between  schools. 

Pure  and  Applied  Science  Merging 

The  war  has  completely  and  forever  broken  down  the 
barrier  between  pure  science  and  applied  science.  The 
teacher  of  pure  science  is  no  longer  to  live  in  isolation, 
to  be  placed  or  a  pedestal  or  scornfully  regarded  as  a 
theorist,  and  the  man  whose  instincts  are  for  organiza- 
tion and  for  the  utilization  of  what  is  known  must  not 
claim  too  much  for  his  achievements.  So  also  has 
the  barrier  broken  down  between  the  arts  man  and  the 
science  man.  and  in  my  opinion  the  return  to  the  study 
of  the  classics,  of  language,  of  literature,  of  historj-  and 
of  government  by  men  who  are  planning  to  be  engi- 
neers will  take  place  to  an  increasing  extent.  The  wider 
work  in  engineering  will  need  a  broader  foundation. 

Professor  Mann,  in  his  studies  of  engineering  teach- 
ing in  America,  has  emphasized  the  needs  of  character 
building  and  personality  as  primal  requisites,  and  the 
importance   of   studying   science,   engineering  practice 
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and  the  cost  of  works,  and  holds  that  the  last  two  are 
receiving  too  little  attention  in  the  schools  today.  The 
reason  why  this  has  not  been  done  is,  of  course,  ob- 
vious; namely,  that  in  the  ordinary  four  years  course 
there  is  not  time  to  study  all  of  the  necessary  funda- 
mental subjects  and  at  the  same  time  go  very  far  into 
such  matters  as  practice  and  cost.  To  do  this  properly 
requires  more  than  four  years  of  study.  Students  in- 
tending to  be  lawyers,  ministers  or  doctors  expect  to 
study  not  four  years  only,  but  six  or  seven.  Why  should 
the  young  man  who  wishes  to  become  great  in  the  pro- 
fession of  engineering  expect  to  give  less  time  to  his 
preparation  for  a  life's  work?  In  the  new  democracy 
the  country  will  need  more  men  of  this  type. 

The  Engtneering  Society  as  a  Graduate  School 

Many  young  men  cannot  afford  to  study  more  than 
four  years,  some  cannot  give  even  that  time;  and  the 
engineering  graduate  does  not  immediately  begin  to 
practice  or  preach,  as  the  doctor  or  the  minister  does, 
but,  whatever  his  training,  begins  at  the  bottom  and 
works  up.  This  apprenticeship  is  necessary,  and  no 
amount  of  schooling  can  replace  it.  If  the  time  in  school 
is  limited,  it  is  all  the  more  necessary,  in  my  opinion, 
that  it  be  spent  in  learning  fundamental  principles,  and 
that  specialization  be  not  carried  too  far — not  as  far 
at  it  often  is  today.  Where,  then,  is  the  young  man,  the 
ordinary  technical  school  graduate,  to  learn  about  prac- 
tice and  costs  and  all  that? 

It  seems  to  me  that  here  is  an  opportunity  for  the 
engineering  society  which  has  thus  far  been  neglected. 
Conditions  ought  to  be  such  that  the  graduate  in  engi- 
neering entered  some  professional  engineering  society 
as  a  matter  of  course.  Here  he  ought  to  find  oppor- 
tunities for  learning  about  engineering  practice  and 
costs,  in  the  best  of  all  ways — that  is  by  coming  in  con- 
tact with  engineering  works  themselves  and  the  men 
who  build  them. 

It  would  not  be  a  difficult  matter  for  engineering  so- 
cieties to  offer  short  courses  of  lectures  given  by  the 
older  members  for  the  benefit  of  the  younger.  And  I 
venture  to  say  that  members  no  longer  juniors  would 
be  glad  to  attend  such  short  courses  in  order  to  refresh 
themselves.  Too  much  have  our  society  meetings  be- 
come mere  formal  lectures  illustrated  with  lantern 
slides.  These  are  all  very  well,  but  they  are  not  enough. 
We  need  the  more  frequent  meeting  of  small  groups. 
I  offer  this  as  a  recommendation — that  the  Boston  So- 
ciety of  Civil  Engineers  arrange  for  a  few  series  of 
short  lectures  in  engineering  practice  during  the  com- 
ing year,  for  the  benefit  of  members  of  the  society. 

Individualistic  Democracy 

My  final  thought  recurs  to  the  new  democracy.  I  be- 
lieve that  when  the  good  features  of  the  socialist  pro- 
gram have  been  sifted  from  the  bad,  there  will  follow  a 
new  organization  of  society  in  which  individuality  will 
be  the  prominent  note.  Although  a  democracy,  it  will  be 
a  highly  specialized  and  well  disciplined  and  organized 
democracy,  where  the  natural  inequalities  of  men  and 
women  will  be  recognized  and  rewarded  but  where  all 
will  have  an  equal  chance  to  obtain  the  great  satisfac- 
tions of  life-     But  we  shall  never  arrive  at  this  condi- 


tion unless  our  students  throughout  their  entire  school 
age  are  taught  to  develop  their  own  personalities,  unless 
we  adopt  some  form  of  democratic  military  discipline, 
unless  efforts  are  made  to  find  the  right  job  for  the 
right  man,  and  unless  more  efforts  are  made  to  bring 
different  classes  of  workers  and  employers  to  sympa- 
thize with  the  contributions  of  each  other  to  the  com- 
mon good. 

But,  above  all  and  before  everything  else,  we  must 
win  the  war. 


Old  Toll  Bridge  Taken  by  Government 
Has  Interesting  History 

THE  old  Missouri  River  bridge  at  Fort  Leavenworth, 
recently  seized  by  the  Government  to  improve  the 
connection  between  the  fort  and  a  newly  developed  reser- 
vation on  the  east  side  of  the  river,  has  a  history  that 
is  representative  of  many  private-company  highway 
bridges.  Inefficient  service  and  the  loss  of  a  large  part 
of  the  original  investment  feature  the  case. 

The  structure  was  built  in  1872  by  the  Kansas  &  Mis- 
souri Bridge  Co.  for  combined  railway  and  highway 
use.  Bonds  for  $750,000  were  sold,  largely  in  Holland, 
but  after  onlj'^  four  years  the  mortgage  was  foreclosed 
for  default  in  interest.  The  buyers,  the  Leavenworth 
Bridge  Co.,  executed  a  mortgage  for  $600,000  in  1880. 
Six  years  later  a  fire  wrecked  part  of  the  bridge.  Until 
1894  the  Rock  Island  and  the  Chicago  Great  Western 
operated  over  the  bridge,  but  in  that  year  they  aban- 
doned it  for  another  crossing,  and  thereafter  the  old 
bridge  was  used  for  highway  traffic  only.  In  1899  it 
was  sold  at  foreclosure  a  second  time,  the  Fort  Leaven- 
worth Bridge  Co.  becoming  the  owner. 

The  structure  has  three  wrought-iron  truss  spans  of 
the  triple-intersection  Post  type,  312  to  337  ft.  long,  and 
about  32  ft.  deep,  and  a  long  timber  trestle  across  the 
bottomlands  on  the  east  side  of  the  channel.  The  three 
piers  consist  each  of  a  pair  of  cast-iron  cylinders  8  to 
12  ft.  in  diameter,  filled  with  concrete  and  protected  by 
masonry;  one  is  on  pile  foundations,  while  the  two 
others  are  on  rock. 

The  decking  is  of  wood,  on  floorbeams  attached  to  the 
truss  panel  points  by  steel  plate  hangers. 

The  metal  work  of  the  bridge  has  remained  in  ex- 
cellent condition.  An  examination  five  years  ago  showed 
it  to  be  well  preserved  and,  according  to  estimates,  to 
have  90%' of  its  original  load-carrying  capacity.  The 
decking  was  badly  decayed,  however. 

Six  or  eight  years  ago  the  east  approach  of  the  bridge, 
already  seriously  weakened   by   decay,   was  completely 
destroyed  by  high  water  and  had  to  be  rebuilt.    In  1913  ■ 
the  wooden  decking  near  the  west  end  was  partly  de-  f 
stroyed  by  fire;  no  perceptible  injury  was  done  to  the 
trusses  or  floorbeams,  however. 

Application  repeatedly  was  made  to  the  Government 
to  assist  in  keening  the  bridge  in  repair,  but  these  ap- 
peals met  with  no  response.  A  little  over  two  years  ago 
the  removal  of  the  bridge  was  again  agitated  by  river 
interests,  and  a  hearing  was  held  at  the  U.  S.  Engineer 
Office  in  Kansas  City.  No  action  resulted.  Now  that  I 
the  Government  has  taken  over  the  bridge  it  will  proba 
bly  be  restored  to  many  years  of  useful  service. 
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Divide  Cost  Five  Ways  on  Alton  Grade  Separation 

Extension  of  Electric  Line  NecesHitates  Alterati  »n     Five  Parties  Share 
Expense     Bridge  Will  Be  Slid  Into  Place 


STREET  depression  and  street  diversion  are  the  main 
points  in  the  separation  of  grades  at  the  intersection 
of  the  Chicago  &  Alton  R.R.  and  College  Ave.,  at  Alton, 
111.  The  State  of  Illinois  desired  the  Alton  &  Eastern 
Electric  Ry.  to  extend  its  line  on  College  Ave.  to  the 
new  State  Asylum  for  the  Insane,  but  a  railway  grade 
crossing  of  the  two  lines  was  not  permissible.  To  permit 
the  building  of  this  extension  and  also  to  provide  a  safer 
crossing  for  pedestrians  and  street  vehicles,  the  plan 
for  complete  separation  of  the  railway  and  street  was 
adopted  as  the  result  of  conferences  between  officials 
of  the  railways,  the  city  and  the  State  Public  Utilities 
Commission. 

Practically  no  change  is  made  in  the  grade  of  the 
Chicago  &  Alton  tracks,  which  are  raised  only  4  in. 
The  street  is  depressed  15  ft.  at  the  crossing,  with 
approach  grades  of  6  per  cent.,  the  change  in  grade 
extending  over  a  distance  of  about  650  ft.  This  gives 
12  ft.  clear  headway,  which  is  sufficient  for  street 
traffic,  but  not  for  the  electric  cars.  Any  additional 
lowering  would  have  involved  longer  approaches  or 
stv3eper  grades.  To  avoid  these  undesirable  conditions, 
the  street  and  electric  railway  grades  are  separated. 
The  width  of  the  street  is  divided  into  two  sections, 
one  side  for  the  roadway  and  sidewalk  and  the  other 
for  the  single-track  electric  line.  This  latter  portion  is 
depressed  3   ft.  lower  than  the  street  at  the  Chicago 
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&  Alton  crossing,  and  has  approach  grades  of  8  p€r  cent. 
and  7.25  per  cent. 

This  separation  of  street  and  electric  railwa>  grades 
along  College  Ave.  necessitates  a  change  in  an  inter- 
secting street,  as  the  depres.sed  track  space  made  it 
impo.ssible  to  carrj-  Rogers  Ave.  across  College  Ave. 
The  north  side  of  the  former  street  therefore  is  closed, 
and  a  new  diagonal  connecting  road  is  built,  as  shown 
on  the  plan.    This  added  some  $1500  to  the  cost. 

A  single-track  plate-girder  through  bridge  carries  the 
Chicago  «&  Alton  R.R.  across  the  subway.  The  total 
width  between  abutments  is  46  ft.,  including  a  4-ft. 
sidewalk,  24-ft.  roadway  and  16-ft.  track  space  for  the 
electric  line.  The  bridge  has  two  spans,  supported  by 
the  concrete  abutments  and  a  .steel  bent  on  the  wall 
betwen  the  roadway  and  the  electric  line.  It  is  designed 
for  Cooper's  E-60  loading. 

The  solid  floor  construction  consist.s  of  I-beams  framed 
between  the  girders  and  carr>'ing  a  rein  forced -concrete 
deck  slab.  The  surface  of  the  slab  is  concave,  forming  a 
longitudinal  drain  with  down-pipes,  and  its  sides  are 
carried  up  to  the  top  of  the  girders,  forming  a  trough 
for  the  stone  ballast.  On  the  concrete  is  a  layer  of 
mastic  and  waterproofing  fabric  having  a  thickness  of 
1}  in.  at  the  sides  and  2  in.  at  the  center. 

Wood  forms  were  fitted  between  the  12-in.  50-lb.  I- 
beams,  which  are  spaced  19^  in.  on  centers.  For  con- 
venience of  removal  the  sur- 
face of  the  forms  was  just 
below  the  top  flanges  of  the 
I -beams,  so  that  these  flanges 
are  embedded  in  the  con- 
crete. The  minimum  depth  of 
slab  between  I-beams,  at  the 
center  of  the  floor,  is  43  inches. 
This  bridge  was  built  com- 
plete, with  ballast  and  track, 
on  falsework  alongside  the 
temporary  trestle  carrying  the 
railway  across  the  cut  for  the 
street  lowering.  The  erection 
falsework  consisted  of  four 
timber  bents,  one  near  the  face 
of  each  abutmen«.  and  the 
others  on  either  side  of  the 
location  of  the  middle  bent. 
The  bents  were  long  enough 
to  earn.*  the  bridge  in  its  erec- 
tion and  permanent  position. 

For  sliding  the  bridge  into 
place  each  bent  had  a  pair  of 
80-lb.  rails  spiked  to  the  cap. 
with  filled  blocks  placed  be- 
tween these  at  intervals  of  8 
ft.  Before  the  girders  were 
landed  on  the  bents  they  were 
fitted  with  shoes,  each  consist- 
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ing  of  an  oak  block  4  x  14  x  18  in.,  and  a  12-in.  chan- 
nel 18  in.  long.  Each  shoe  was  bolted  to  the  bottom 
chord  angles  in  such  position  that  when  the  girder  was 
landed  the  channel  fitted  over  the  side  rails  and  formed 
a  guide,  as  shown  in  the  detail  drawing.  A  hoisting 
engine  and  cable  will  be  used  to  slide  the  bridge  into 
position  when  the  substructure  is  ready. 

Distribution  of  the  cost  among  five  parties  is  an  un- 
usual feature  of  the  case.  The  State  of  Illinois  was 
involved,  since  the  extension  of  the  electric  line  was 
made  to  serve  the  new  State  Asylum  for  the  Insane, 
and  there  was  no  local  traffic  to  warrant  the  company 
in  making  the  extension  on  its  own  account.  The  town- 
ship adjacent  to  the  city  was  involved,  since  the  Rogers 
Ave.  diversion  is  outside  the  city  limits. 

The  estimated  cost  is  $36,000,  including  the  street 
diversion.  Of  this,  31.67  per  cent,  will  be  paid  by  the 
State  of  Illinois,  33.33  per  cent,  by  the  Chicago  & 
Alton  R.R.,  25  per  cent,  by  the  electric  railway,  5  per 
cent,  by  the  city  of  Alton,  and  5  per  cent,  by  the  town- 
ship of  Wood  River.    The  cost  of  consequential  damages 

is  assumed  by  the  city  and 
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the  township  within  their 
respective  corporate  limits. 
Work  was  begun  in  June, 
1917,  and  will  be  completed 
in  the  spring.  J.  J.  Wueln- 
ner  &  Son  have  the  contract 
for  grading,  masonry  and 
paving.  The  bridge  is  be- 
ing built  by  the  American 
Bridge  Co.,  and  it  will  be 
moved  into  place  by  the 
railway  company's  forces  as 
described  above.    Plans  for 


the  improvement  were  prepared  by  J.  W.  Reid,  bridgi 
engineer,  under  the  direction  of  H.  T.  Douglas,  Jr.,  chie 
engineer  of  the  Chicago  &  Alton  R.  R.  These  were  ap 
proved  by  the  other  parties  interested  and  by  the  Stat* 
Public  Utilities  Commission.  The  execution  of  the  worl 
was  under  the  direction  of  the  railway  company,  J 
E.  Schwaab  being  resident  engineer  in  charge.  H.  F 
Merker  is  engineer  for  the  Alton  &  Eastern  Electric  1 
Railroad.  I 


Computing  Moments  on  Irregularly  \ 
Spaced  Flat-Slab  Panels 

By  Using  Three-Moment  Theorem,  Girderless  Concrete 

Floors  with  Odd  Length  Column  Spacings 

Can  Be  Analyzed 

By  W.  Stuart  Tait 

Vice  President  and  Chief  Engineer,   Concrete  Steel   Products   Co., 
Chicago 

THE  analysis  of  the  moment  distribution  in  a  rein- 
forced-concrete  flat-slab  floor  system  with  panels 
spaced  irregularly  in  one  direction  and  constant  in  the 
other  has  not  been  published,  to  the  writer's  knowledge. 
Such  a  construction,  however,  is  not  unusual,  especially 
as  considerable  irregularity  in  column  spacing  is  per- 
mitted by  the  customary  restriction  of  the  ratio  between 
the  two  sides  of  a  panel  to  four-thirds.  By  the  applica- 
tion of  Clapeyron's  Theorem  of  Three  Moments  the 
writer  has  made  an  analysis  which  gives  results  which 
agree  with  the  established  rules  for  the  design  of 
flat-slab  construction.  Herewith  is  worked  out  such 
an  analysis  for  the  arrangement  of  spans  shown  in  the 


MOMENTS    TN    TRREOULARLY    SPACED    FLAT-SLAB    SPANS 

accompanying  diagram,  that  is  for  panels  uniformly 
20  ft.  long  in  one  direction  and  varied  in  the  other  di- 
rection as  follows:  16  ft,  25  ft.,  16  ft.,  20  ft.  and  a 
central  panel  of  16  ft. 

The  bending  moment  at  the  exterior  column  will  be 
taken  as  tt;L '60,  where  w  =  total  exterior  panel  load  and 
L  the  span.  This  moment  has  been  established  and  ac- 
cepted by  many  engineers  and  while  it  varies  slightly 
depending  on  the  relative  stiffness  of  the  column  and 
slab  and  also  on  the  profile  of  the  bracket  on  the  ex- 
terior column,  it  is  a  reasonable  value.  After  accepting  \ 
this  moment  the  other  moment  the  other  moments  M^, 
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M„   etc.,    will    \)e    found    by    Clapeyron's    Theorem,    a.s 
follows : 


,,  _     WL  _     w  /  20/  I:        wi: 

Mx  -  --  60  -  ~  60  ==  ~  60  P''^-^'    "'''''^'     ^^^ 

w(/.'       //) 
4 


M,l2    •   2MAI,    ■   I,)   ■   Md:  =  - 


M,U  +  2M.il*    •   /.'.)  ■  MJ,  = 


w(ln'   •  Jv') 
4 


(2) 

(4) 
(5) 


Consider  the  moments  per  lin.ft.  of  slab  only. 

•.  Ml  becomes  -  g^  --      4.27m' 

Substituting  in  Eq.  2,  we  get  82  M,  +  25  M   = 

—4861.8  ?<• 

Substituting  in  Eq.  3,  we  get  25  M.^  -f  82  M,  -f-  16  M.  = 

—4930.2  IV 

Substituting  in  Eq.  4,  we  get  16  M,  +  72  M .  +  20  M,  = 

—3024  IV 

Substituting  in  Eq.  5,  we  get  20  M,  +  88  M,  = 

—3024  w 

Solving  these  simultaneous  equations 

M,  ^  —4.27  ir 

M.^  =  — 46.8w 

M3  =  — 41  IV 

il/.  =  —24.9  to 

M,  =  —28.6  w  =  M, 

Now  find  the  positive  moments  iV,,  AT.,  etc.,  as  follows: 
wl'- 


Nr  = 


HM^    -  Mo) 


N,  =  6.47  WJ 
iV,  =  34.23  w 
N,  =  —0.95  ;/' 
N,  =  23.25  w 

N^  =  3.4  «r 


(6) 
(7) 
(8) 
(9) 

ao) 


The  quantities  M„  M„  etc.,  and  iV„  iV„  etc.,  are  the 
bending  moments  per  lin.ft.  at  their  respective  points 
for  the  series  of  spans  shown  in  the  diagram  and  are 
based  on  one-way  construction.  If  we  obtain  a  value 
for  A^,  similar  to  the  above  but  where  /„  l„  etc.  are  all 
16-ft.  spans  and  for  this  new  value  we  write  Q,.  we  can, 
by  dividing  N^  by  Q„  obtain  a  factor  C.  This  factor  C, 
is  an  exact  expression  of  the  influence  of  the  uneijual 
arrangement  of  spans  on  the  moment  at  the  center  of 
the  first  span.  So,  also,  if  we  obtain  a  similar  value  for 
N^,  but  where  l„  /,,  etc.,  are  all  25-ft.  spans,  and  for 
this  new  value  write  Q,,  we  can  obtain  a  factor  C,  = 
iVj/Qj.    Similarly  this  factor  C,  is  an  e.vpression  of  the 


influence  of  the  unequal  arranKement  of  npans  on  the 
moment  at  the  center  of  the  .second  span. 

A.s.sume  the  total  bending  moment  at  the  center  of 
the  .span  in  the  direct  band  or  the  positive  moment  at 
the  outer  .section  in  flat-slab  construction  a.s  =  0.0116 
'/•  /,  //  for  an  interior  panel,  who.se  sides  are  /,  and  /„ 
v/hich  is  in  accordance  with  the  American  Concrete  In- 
stitute ruling.  This  value  is  ba.sed  on  a  .series  of  equal 
spans  in  each  direction.  If  therefore  we  had  a  seriefl 
of  panels  25  ft.  by  20  ft.,  the  moment  in  a  direct  band 
at  the  point  corresponding  to  S\  would  be  =  0.0116 
J/;  X  20  X  ^5'.  By  multiplying  thi.s  moment  by  the  in- 
fluence factor  C„  we  obtain  the  moment  in  the  direct 
band  at  this  point  in  the  series  of  unequal  span  shown. 

Thus  solving  Eq.  6  for  equal  .spans  of  unit  length 
and  writing  Q,  for  N„ 


Q,       "y  ~  ^<^^' 


M;)  O-OSSUT 


and  transposing  by  multiplying  by  /,'.  as  indicated  in  the 
preceding  paragraph,  the  new  bending  moment  Q,  -jo  de- 
lived  will  be  the  m.oment  occurring  in  the  first  span, 
assuming  that  the  moment  obtained  is  that  occurring  in 
a  span  adjoined  by  a  number  of  spans  equal  to  it.  Then 
Q,  ^  0.065  w  i;  =  16.6  ic 
By  a  similar  operation  then 

Q,  =  0.035  w  i:  =    2.8  jf 
Q,  =  0.044  IV  i;  =-  11.3  iv 
Q^  ==  0.042  IV  I;  r.    16.8  iv 
Q,  =  0.043  ir/;  =  H.Ok- 
The  solution   for  negative   moments   is   rather  more 
complicated.     The  values  M^,  .M  ,  etc.,  are  the  bending 
moments  at  the  supports  per  foot  width  for  one-way  con- 
struction for  the  spans  shown.     The  total  bending  mo- 
ment at  the  column  head  section  again  based  on  equal 
spans  is  0.0325  w  I  J;,  where  /,  and  /.  are  the  sides  of  the 
panel  considered. 

Referring,  now,  to  the  diagram,  the  moment  at  point 
.1/,  could  either  be  written  0.0325  iv  s  I;  or  0.0325  ./•  jf  /,' 
or  the  mean  of  /,  and  /„  or  could  be  used  thus.  0.0325 
IV  s  (/^  -f-  /_,)=.  So  long  as  we  use  the  same  form  of 
equation  in  obtaining  the  value  of  P;  and  later  the  flat- 
slab  bending  moment  at  this  point,  identical  results 
will  be  obtained.  It  was,  therefore,  decided  to  use  the 
third  form  of  equation  and  in  calculating  the  negative 
moments  always  to  use  the  mean  to  the  adjoining  spans. 
Thus  solving  Eij.  1  for  equal  spans  of  unit  length  and 
writing  P,  for  .U, 

P,  =  —0.0167  IV 
and  transposing  as  noted  in  the  previous  paragraph 
P,  =  —  0.0167  IV  i;  ==  4.27  w 
On  this  page  is  a  tabulation  of  M ,  M..  etc.,  .V.,  etc.. 
P,  P,.  etc..  Q„  Q^,  etc..  and  also  C,.  C„  etc. 


Values  of  Moments  for  series  of  uiiequul 
spans 


TABULATION    OK    .MO.MK.NT.S    A.NO    CUKFKICU'AT.^    h\ni    IRKKr.ri.AH    SPANS 
AM  Values  Given  .\re  Multiplied  by  \V 
N,  M,  N,  M3 

h   ■»7  4ft   8  Mi  4    10 


4  27 
I', 


Values  of  Moments   for   series   of   equal 
spans 4  27 

^'  -  c, 

Mu'tiplying  factor  to  obtain  correct  flat 
slab  moments  M, 

-— ,  etc .  1 


Q, 


lb   b 

=  c. 


4ft   8 
1*. 


42  8 


21  8 


J3   I 


0  95 

i:  3 


M. 
24   «) 
P. 

-27  2 


25  2$ 
16  8 


M, 


N.  M. 

-  r, c.    —  -  c. 

P,  Q,  P. 


=  C. 


M. 
P. 


-   Ct 


Q. 


-  C, 


M. 

—28  6 
P. 

—26  9 
M, 


N't 

3  4 
Q. 
II    0 


P. 


c. 


Q. 


c. 


I    S7 


I    24 


0  '*! 


I    38 


0  31 
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This  mav  be  continued  as  follows: 
P..  =  -0.102.^''  +'^^^- 


P, 


P. 


-0.0191V 


-0.084W 


P,  =  -0.()83jr 


ih 

2 

+  13)' 

ih 

2 

+  hr 

{L 

2 

f  LV 

-42.8w 


33.  Iw 


-27.2W 


-26.9m; 


2 

The  application  of  the  development  to  the  moment 
P.,,  for  instance,  will  then  be  as  follows:  If  the  value 
M^  be  divided  by  P„  v/e  will  obtain  a  coefficifent  C„  which 
is  an  exact  expression  of  the  influence  upon  the  bending 
moments  of  the  unequal  spans  shown.  Then  the  total 
bending  moment  in  the  column  head  section  at  this  point 


in  the  series  of  spans  shown  =  0.0325  w  s 


{U  +  UY 


xc,. 


The  above  treatment  applies  only  to  the  rectangular 
bands  running  directly  across  the  spans  shown  in  the 
diagram.  A  similar  analysis  can  be  prepared  for  the 
diagonal  band  by  considering  the  series  of  spans  apply- 
ing as  the  mean  between  the  spans  shown  and  20  ft.  the 
span  in  the  other  direction.  Thus  for  the  diagonal  band 
16  +  20 


analysis  l^  becomes 


18  ft.  and  I,  22  ft.  6  in.. 


etc.  In  extreme  cases  it  is  well  to  make  this  analysis, 
but  in  general  it  will  be  satisfactory  to  arrive  at  factors 
for  the  diagonal  bands  by  taking  the  mean  between  the 
above  factors  C^,  C^,  etc.,  and  unity,  and  apply  these 
to  the  diagonal  band.  It  is  also  apparent  that  since 
the  entire  bending  moment  at  the  columns  is  provided 
for  by  analysis  in  the  two  rectangular  directions  only 
that  no  factors  will  be  required  for  negative  moments  in 
the  diagonal  bands.  Accordingly  we  have  the  following 
factors : 


ALL  VALUES  GIVEN  ARE 
C, 
MultipU'ing  factor  to  obtain  the  mo- 
ment in  Diagonal  Band 


MULTIPLIED  BY 


f'w 


C.. 


0  7 


I    29  0  46  I    19  0  66 

Having  these  coefficients  the  determination  of  th3 
moments  can  then  be  found  on  the  basis  of  the  followins: 
moments  as  determined  for  a  flat-slab  of  evan  column 
spacing. 

Col    Head  Section  =  0.0325  w  I  X  C 

Middle    Section    =    0.0065  iv  I    X    K 

Direct  Band  on  Outer  Section  =  0.0116  iv  i,  X  ',' 

Diagonal  Band  on  Inner  Section  =  0.00775  w  l^  X^  I' 

All  of  these  are  in  accordance  with  the  ruling  of  the 

American  Concrete  Institute,  as  noted  in  Vol.  XIII  of  its 

"Proceedings." 

Assuming  that  iv  =  total  load  per  sq.ft.  =  300  lb. 
and  that  the  column  spacing  in  the  direction  normal  to 
the  irregular  spans  is  20  ft.,  we  find 


Ti/r  ^ 

^•=6-0 


X  20  X  16'  X  C,  =  —25,600  ft.-lb. 


N, 


120 
100 
120 


X  0.0116  X  w  X  20  X  IS"'  XC,  =  8450  ft.-lb. 


M,  =  100  X  ^-^^2^  X  ^^  X  20  X 


a. 


+  hr  ^^  _120 

2    '     ^'-■'—  100 

X  0.0325  X  300  X  20  X  20.5'  X  1-1  =  —109,000  ft.-lb. 

N^  =  0.0116  X  300  X  20  X  25"  X  1-57  =  68,000  ft.-lb. 

M,  =  0.0325  X  300  X  20  X  20.5"  X  1-24  = 

—102,000  ft.-lb. 
N,  =  0.0116  X  300  X  20  X  16^  X  —0.085  = 
.     —1520  ft.-lb. 


M. 


18"  X  0.92  = 
20'  X  1-38  = 


N. 


lb. 


ht 

s 


[6 


0.0325  X  300  X  20  X 
—58,000  ft.-lb. 
N,  =  0.0116  X  300  X  20  X 
38,200  ft.-lb. 
M,  =  0.0325  X  300  X  20  X  18"  X  1-06  = 

—67,000  ft.-lb. 
0.0116  X  300  X  20  X  16"  X  0.31  =  5500  ft 
Now  consider  the  direct  bands  normal  to  the  ab^e 
Referring  to  the  diagram  of  the  bands  it  is  appai 
that  each  whole  band  must  be  split  into  two  half  hi 
to  arrive  at  the  total  moment.  Thus,  in  the  case  of  jjo- 
ment  P.,  this  moment  is  made  up  of  one-half  of  a  di  let 
band  of  20-ft.  span  in  each  of  two  panels  16  x  20  ft.  ^d 
25  X  20  ft. 

We  therefore  find  as  follows : 
R^  =  A  X  0.0116  w  i,  X  K  =  i  X  0.0116  X  300  X 
X  20"  =  11,100  ft.-lb. 
R.^=  h  X  0.0116 1(;  (16  X  20"  +  25  X  20")  = 
28,500  ft.-lb. 
R^=IX  0.0116  IV  (25  X  20"  +  16  X  20")  = 
28,500  ft.-lb. 
P^  =  *  X  0.0116  ii'  (16  X  20"  +  20  X  20")   = 
25,000  ft.-lb. 
P^  =  i  X  0.0116  w  (20  X  20"  +  16  X  20")  = 
25,000  ft.-lb. 
R^  =  R^  =  25,000  ft.-lb. 
Similarly : 

S,  =  —iX  0.0325  w;  X  16  X  20"  =  —31,300  ft. 
S^  =  —h  X  0.0325  w  (16  X  20"  +  25  X  20")   = 
—80,000  ft.-lb 
X  0.0325  w  (25  X  20"  +  10  X  20")  = 

—80,000  ft.-lb. 
X  0.0325  w    (16  X  20^ 

—70,500  ft.-lb. 
X   0.0325  w   (20  X  20 
—70,500  ft.-lb. 

s.  =  s. 

Turning  to  the  diagonal  bands,  we  find  in  the  ruljg 
of  the  American  Concrete  Institute  that  the  momjt 
across  the  inner  section  =  0.00775  iv  /,  X  C  in  one 
rection  and  =  0,00775  iv  k  V  in  the  direction  normal 
this.  Now  the  moment  in  each  diagonal  band  will 
equal  to  half  the  sum  of  these  two  values.  In  this  p 
ticular  case,  owing  to  the  irregular  spans,  the  val 
thus  obtained  must  be  multiplied  by  the  coefl^cient 
to  C„.    We  find,  then, 

120 


S..  = 


s,  = 


+  20 


16 


X   20") 
X   20")  k 


D 


^  0.00775  10  (I,  X  i;  +  K  X  K)  X  c„  X 


100 


D„  = 


D. 


i  0.00775  X  300(16  X  20"  +  20  X  16-)  X  0.7 
120 

X  JqJ;  =  12,200  ft.-lb. 

^  0.00775  X  300  (20  X  25"  +  25  X  20")   X 

1.29  =  36,500  ft.-lb. 
h  0.00775  X  300  (16  X  20"  +  20  X  16")   X 

0.46  =  6700  ft.-lb. 
i  0.00775  X  300  (20  X  20"  +  20  X  20")   X 

1.19  =  24,100  ft.-lb. 
i  0.00775  X  300  (16  X  20"  +  20  X  16')   X 
0.66  =  9650  ft.-lb. 
From  these  bending  moments  the  slab  can  be  desigr  1 
in  the  usual  manner,  making  adjustments  to  these  n  - 
ments  to  satisfy  the  minimum  moment  requirements 
the  building  code  beino^  ussd. 


D. 


D. 


April  4,  1918 
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Seattle  Keeps  Accurate  Records  of  Auto  Trucks 
and  Automobile  Operations 


Street  and  Sewer  Department  Cuts  Operating  Cbsts  in  Half  in  Two  Years     Complete  Daily.  Monthly  and  Yearly 
Records  for  Each  Car     Comparative  Results  for  Cars  Summarized  and  Posted 

By  C.  a.  Osier 

Seattle.    Wash 

BY    SUBSTITUTING    accurate    and    complete    cost  number  of  cars  that  are  idle  is  reduced  to  a  minimum, 

records    for    haphazard    and    useless    typewritten  Each  truck  driver  makes  out  a  daily  report    (Form 

memoranda  and  securing  the  active  cooperation  of  all  No.    2)    on   work    done   and    supplies    used.      This    i:« 

concerned,  the  street  and  sewer  department  of  Seattle  checked  by  the  stock  clerk  before  final  compilation  in 

reduced  the  daily  operating  cost  of  auto  trucks  from  the  office.     Ga.soline  and  oils  are  supplied  to  the  ma- 

$12  to  $15  in  1913  to  an  average  of  $7.46  in  1916  and  chines   only    through    the    foreman    in    charge    of   the 

$8.81  in  1917,  the  rise  in  1917  as  compared  with  1916  garage  division.     At  the  close  of  the  day  the  amounts 

being  due  to  increased  prices  of  labor  and  materials,  of  these  are  assembled  on  Form  No.  3,  which  also  in- 

The  record  system  covers  the   14  automobiles  as  well  eludes  records  for  the  cars  owned  by  the  department, 

as  the   11  trucks  owned  by  the  department,  the  value  When  a  machine  requires  extensive  repairs  an  esti- 

of  which  totals  $50,000.  mate   is   made   on    Form   No.   4   and   submitted  to   the 

When  a  machine  leaves  the  garage  in  the  morning  superintendent   for  approval     A  work  order    (No.   5) 

it  is  in  good  running  order.    Each  driver  signs  up  (and  authorizing  such  work  is  ihen  issued,  and  all  time  and 

later  on  surrenders)    his  car  on  a  daily   record  sheet  material  are  recorded  daily  on  the  form  for  that  pur- 

which  covers  all  the  trucks  and  automobiles  owned  by  pose  (No.  6)  until  the  work  is  completed,  when  a  com- 

the  department.     The  original  of  this  form    (No.    1)  parison  is  made  of  the  estimate  and  the  final  cost. 

is  sent  to  the  main  office  and  the  duplicate  held  in  the  Tire    records     (Form    7)    give    a    complete    histor>- 

machine   shop.     The   head   machinist    is    thus    able   to  of  every  tire  in  use.    As  a  result  the  department  in  one 

keep  in  touch  with  all  the  cars  in  his  charge,  and  by  year  saved  in  rebates  alone  the  sum  of  $698.97.     By 

giving  immediate  attention  to  needed  minor  repairs  the  this  method  it   is  known  when  a  tire  has  out^ved  its 

OPERATIO.N  OF  ALTO  TRUCKS  IN  SliATTLii  STlUiET  A.SU  SEWtR  DEP.\KTMK.NT.  DtC  I.   I'lS,  TO  .NOV    Mi  I9I» 

■ IVpnt-iation  ■  I'ndtttnbutrJ 

Ga»                     Oil                   Wug>-s                M»rh»ur                 Tir«*  Tmw              Otrft  T  -tx'. 

Qrainn.-I910-3T $14142             $28  70               $S4»I5                 fti  i?               $IS6S7  til  ^  «W  S«  »1  J   -   -! 

Granim— 1911— 3T                                                             251    JO                )J   JS                  »«0  49                  166  $6                  lt,i    M  12  20  »l    M  !  ,    J  6» 

V..iii!!:|9|Z_i  T     180  74                18  06                  81)94                  2i7   29                  200  7 i  22  27  79  91  I.S7.'*4 

Granun— 1912— 3t 210  7b                47   59                  760  42                  20101                  lOl  i2  U  it  8177  1.42*  Oi 

P.A--I912-5T                                                                   234  92                2166                  74149                  181    17                  27151  22  2S  69  48  I.S42  48 

*G   M  C  ICtluotor— I91S— 34  T                                   213   17               IJ  69                 903  i5                 421   7J                 I6l   01  l6  05  S7  79  1.786  67 

\^iie-\9\b-nT^                          ...                             170  68                1108                  604.  J>                  iSJ  96           169^  1460  46J4  1.370  71 

XotalB $7^2  99  $174    13  $5.2i2  2$  $1.697  24  $1.424  68  $142  03  $476  43  $I0lS69  75 

COMI'.^H.VTIVK   INir  COSTS 

Avi-nMtr  Ct»t    IVr Avrn»|t«-  Milm  IVr  Cort  Too*  ToM 

lias  and  C.allun  Quart  prr  per  pM 

Miles             Day            Mil«-        «.>il  Mile  I>a.v          C.a»           Oil  Ton.*  T»»n  iWy  Trip  Trip* 

Gramm— 1910-3  T                                                        5.014  0       $6  77       $0  209       $0  033  32  2  3  84  1)5  :.53>  7  $0  415  16  28  2  67  948 

Gramn—  9   1-lT      8.122  8         6  57              192              031  34   1  J  88  20  7  6,  >87   5  26-  24  42  J  23  1.974 

Vpli^l9l4-_IT         8  044  7         6  79              195              024  34  7  4  89  M52  4.026   S  J90  17  4  126  5,167 

Gram^i--I9l2— 3  T 6,788  2         7  06            .224            .038  31   42  3  54  : 1   05  5.201   c  29 1  24  06  J  56  1.460 

p.A-1912— 5T        6  784  8         7   34              2i7              037  32  29  3lo  ;4  2  5.517  <»  279  26  26  J  75  1.468 

•G  MCEductor- 191 5^34  f                                4.8/0  3       10  49             367           .046  28  56  2  51  '7  57  V220  0  ■  555  18  88  J  77  853 

\Mie— 19I6-2JTV                                                    6.9b0  0         8  03             197             026  40  »  4  48  .S  6  1.903  6  72  1116  2  23  852 

Totals  47.384  8       $7  47       $0  223       $0  029       32  7         3  71       211  28.789  8       $0  367       20  5  2  69        10.722 

»  The  G   M.  C.  Eductor  is  a  oatrli-ba.-<in  power-oU-aniug  niachiiM" 
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GARAGE  DIVISION 

O    DriTera  Daily  RrportO 

-  •-Mcvmyir 

T  l«nCT  Txr«  CA»S  WO  NOTI  HIMO   ruTUKl  W  «. 

ixHininouiDiMmc 

TTINTIOOOrSHOMOl 

—  =. 

^_«.,„„ 

™ 

.,~o-.o-» 

~. 

fUTuat  or  TnootU 

'- 

J 

FORM  No.  1 

o 

..T.^«i^o7c.« 

O 



t9(_ 

T1MC  ■ 

r«>M                          1                            TO 

-.tOWL 

UMDS 

TO«S 

' 

i,l»vt  >»«■< 

1 ■ — 

1 

^ 

FORM  No.  Z 


Hf  ffi«ii  of  »f«nlr         Q                                             O        * 
°'~Tr.!«°'..'«!.^'o"ce"""            Garage  Division 

°J^Z 

"„"" 

J^, 

'".".zr" 

-,.» 

2 

1 ' 

— ^ — . ' 

1 — .     — 1 

1 — . —  — _.. 

r- ,„^,7„- 

«.«  Wr.  C, 

rOKO  NO                     1 

1 . ■■ 1 

^. 

.. 

J 

___— — 

1 ' 

--^_— — ^— — ^ 

FORM  No.  3 


FORMS    TO    HELP    REDUCE    OPERATING    COST 

The  original  sizes  of  the  forms  shown  were  as  follows.  (1) 
12x14  in.,  with  carbon  duplicate.  (2)  SxJxSi  in.  (3)  8J  x  14 
in.  (4)  5Jx8i  in.  (5)  8J  x  53b  in.,  with  two  carbon  duplicates. 
(6)   14x10  in.      (7)   23|x  14   in.      (8)   26x17  in. 

mileage  guarantee.  Thus,  when  a  tire  overlaps  its 
guarantee,  it  will  result  in  reducing  the  operating  cost. 
The  department  has  had  tires  showing  the  remark- 
able run  of  10,000  miles. 

At  the  end  of  each  month  there  is  made  up  for  each 
automobile  and  truck  in  the  department  a  record  of 
operating  costs  for  the  month  (Form  No.  8).  Finally 
this  information,  in  somewhat  condensed  form,  is 
brought  together  in  a  table  (reproduced  herewith) .  A 
copy  of  this  table  is  placed  in  each  station  from  which 
trucks  operate.  A  friendly  competition  then  ensues  to 
reduce  costs.  The  results  gained  in  the  contest  are 
gratifying. 

The  automobiles  are  used  only  by  department  officials 
on  business  and  they  make  out  their  own  reports  for 
record  at  the  main  office. 

Truck  drivers  were  paid  $90  a  month  until  January, 
1917,  then  $100  until  May  1,  1917,  and  since  then  $110 
a  month.  They  work  eight  hours  a  day  from  the  time 
they  leave  until  they  return  to  the  barn.  They  leave 
and  return  to  the  barn  half  an  hour  earlier  than  the 
other  employes,  to  enable  the  repair  men  to  remedy 
any  minor  defects  before  the  next  day,  thus  reducing 
to  a  minimum  the  time  a  car  has  to  be  kept  in  the 
shops.  Slight  resentment  at  being  required  to  make 
itemized  daily  reports  quickly  gave  v/ay  to  a  warm  in- 
terest on  the  part  of  each  driver  in  the  records  of 
his  car  and  an  effort  to  make  a  better  showing  than  his 
fellow  drivers. 

The  system  dereribed  was  worked  out  by  M.  S. 
Meengs,  chief  clerk  of  the  street  and  sewer  department 
under  Charles  R.  Case,  superintendent.  It  affords  one 
of  the  most  accurate  and  efficient  cost  systems  used 
in  any  branch  of  the  city  work  of  Seattle. 
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Russian  Engineers  Make  Intensive  Hydrometric 
Survey  in  Crimean  Upland 


Individual  Flow  of  1500  Sprinj,'s  and  150  Streams  and  Total  Yield  of  25  Drainage  Bnabm 
Measured     Portable  Weirs.  Flumes,  Compound  Weirs.  Floats  and  Current  Meters  Employed 

By  D.  Kotcherin 

Kngliifcr-MariiiK'T    I  lyilrxm.  tru    S«Tvlf.-.    «*rlm<>an    Water    Inv^-xtlKallonH.    .SImf»T<»ijrjl.    Ituiwta. 


A  MINUTE  hydrometric  survey  of  the  upland  regrions 
of  the  Russian  province  of  Crimea  is  beinpr  made 
by  the  engineering  division  of  the  land  improvement 
department  of  that  province.  The  water  is  in  such  great 
demand  for  domestic  and  agricultural  purposes,  in- 
cluding irrigation,  that  measurements  are  being  made  of 
the  flow  of  hundreds  of  springs  and  scores  of  small 
streams  as  well  as  of  the  rivers.  Normal  flows  are  low. 
Flood  flows  of  streams  go  far  to  the  other  extreme. 
Consequently  a  variety  of  gaging  devices  is  used — buck- 
ets, wiers  and  flumes;  gages,  floats  and  current  meters. 
The  engineering  division  for  Crimean  water  investi- 
gations was  established  in  1913.  Besides  hydrometrical 
investigations  it  is  charged  with  studies  of  meteor- 
ology, geology,  topography,  soil  and  meadow  cultivation. 


Water  regimen  studies  are  of  the  utmost  importance 
to  the  province  of  Crimea,  not  only  because  its  large 
agricultural  potentialities  depend  upon  irrigation  but 
also  because  of  the  lamentable  destruction  wrought  by 
torrents  when  the  streams  are  in  high  flood. 

As  shown  by  the  accompanying  geological  section  of 
the  Crimean  peninsula,  Chadirdag  to  Simferopol,  the 
principal  mountain  range  falls  sharply  to  the  sea  on  one 
side  and  descends  much  more  gradually  on  the  other. 

The  range  reaches  an  elevation  of  2500  to  5000  ft. 
Its  "Gaila"  or  "sponge  summit"  of  cavernous  limestone 
and  its  underlying  porous  conglomerates  and  sandstone 
absorb  and  3tore  rainfall  which  springs  to  the  surface 
on  either  slope  when  it  meets  the  clay  below.  Fortu- 
nately for  Crimean  agriculture,  the  myriads  of  springs 


TO  DETIORMIN?:  THE  PLOW  OF  THK  KISIL-KOBA  A  ME.\SrRtNG   FM'ME  WAS  USED  INSTEAD  OF  A  WBIR 
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A   VARIETY   OF  MEASURING  WEIRS   AND   PLUMBS  WAS   USED   TO   MEET   DIVERSE  CONDITIONS 

(1)  Portable  weir  for  irrigation  ditches.  (2)  Small  removable  weir  for  dry-weather  flow  set  in  large  flood-flow  weir;  the  sma 
weir  is  removed  to  sluice  out  deposits  in  the  basin.  (3)  Measuring  flume  for  small  flows  and  weir  for  flood  measurements.  Viev 
(1)   and    (3)    from  Russian  sketches;    (2)   from  a  photograph  of   a  weir  on  the  stream  Marba. 


which  give  out  the  ground-stored  water  are  located  well 
above  the  cultivable  area,  and  thus  the  streams  which 
they  feed  serve  readily  for  irrigation  and  other  rural 
uses,  as  well  as  for  municipal  water-supply. 

The  value  of  these  waters  is  so  great  that  it  is  con- 
sidered to  be  imperative  to  record  the  flow  of  even  the 
smallest  springs.  Accordingly,  the  engineering  division 
is  now  systematically  measuring  not  only  the  total  out- 
put of  each  of  25  basins  but  also  the  flow  of  150  streams 
and  1500  springs,  each  [of  the  springs?]  discharging 
an  average  of  10,000  liters  daily  or  0.16  liters  per  sec- 
ond. The  mean  yearly  flow  of  little  streams  is  0.01  and 
of  moderate-sized  streams,  like  the  Ulu-uzen  in  Alushta, 
0.1  to  0.3  cu.m.  per  sec.  For  the  Saligir,  in  Simferopol, 
one  of  the  largest  streams  in  the  country,  the  average 
yearly  discharge  is  1  to  2  cu.m.  per  sec,  while  in  mid- 
summer it  falls  to  0.1  to  0.2  cu.m.  In  a  very  dry  year 
the  Saligir  has  no  visible  discharge. 

In  general,  the  streams  of  Crimea  have  either  a  very 
low  or  a  high  flow.  That  is,  if  the  dry-weather  flow  is 
10,000  veder  (buckets)  daily  then  the  flood  flow  is 
10,000,000  veder. 

The  irrigation  canals  head  at  points  in  streams  con- 
siderably above  the  lands  to  be  watered,  requiring  gag- 
ing stations  above  the  canal  heads.  Lower  down, 
springs  on  the  banks  or  inflowing  tributaries  require 
additional  stations. 

The  discharge  of  springs  is  measured  by  a  vedro 
(bucket)  ;  or  gorges  and  ariks  (irrigation  ditches)  by 
portable  weirs;  of  small  streams,  by  weirs  and  meas- 
uring flumes ;  and  of  larger  and  main  streams  by  floats, 
by  current  meters  and  by  gages  recording  maximum 
flood  heights. 

In  flashy  streams  a  compound  weir  is  used,  a  small 
weir  for  dry-weather  flow  being  notched  into  the  barge 
or  flood-v/ater  weir.  Underground  flows  beneath  stream 
beds  are  intercepted  by  carrying  the  weir  walls  down  to 


the  watertight  stratum.  As  the  Crimean  streams  cai 
much  rubble  and  silt,  which  in  a  short  time  fill  i 
basins  back  of  the  weirs,  removable  weir  frames  are  p 
vided  so  the  deposits  can  be  sluiced  out.  In  some 
stances  measuring  flumes  extend  downstream  from 
notch  in  a  flood  weir. 

For  administrative  purposes  upland  Crimea  is 
vided  into  small  hydrometric  units,  7  to  10  kilometers 
diameter,  with  natural  drainage-area  boundaries.  I 
each  district  there  are  an  observer  and  helpers.  Th 
helpers  make  daily  tours  over  certain  parts  of  the  d 
trict,  according  to  a  monthly  schedule,  recording  1 
flow  at  the  various  stations.  Special  storm-water  s 
tions  are  located  in  the  lower  portions  of  the  streai 
near  habitations,  with  water-level  gages  and  time  poi 
for  ascertaining  velocities  by  floats.  Current  meters  t 
used  at  public  bridges.  Many  stations  are  provided  w 
self-recording  maximum  flood-height  gages. 


lura-Limestones    1 

Conqlomerafes   Y'rmfabl^ 
'a  Sandstones] 


Clay  Strata 
"       (Watertiqttt) 


GEOLOGICAL    SECTION    OF    CRIMEAN    PENINSULA     AF- 
FORDS GROUND  STORAGE  FOR  SPRING  FED  STREAMS 


Steel  Saved  in  the  Design  of 
Concrete  Piles 

Change  Is  Made  from  Four-  to  Five-Point  "Pick-U 
for   100-Foot  Piles— Steel  Is  Put  Only 
Where  Stresses  Require  It 

IN  PIER  construction  at  San  Francisco  the  experier^ 
of  seven  years  with  concrete  piles  has  resulted 
numerous  changes  in  the  design  now  being  used  by  t 
State  Board  of  Harbor  Commissioners.     Special  att( 
tion  has  been  given  to  improvements  which  reduce  t 
amount  of  steel  required  because  of  the  vpry  considt 
able  economies  this  means  with  the  present  high  pr; 
of  steel.    As  an  example  of  the  advance  made  it  may 
said  that  the  same  amount  of  steel  used  on  66-ft.  pi 
six  years  ago  is  now  used  successfully  in  95-ft.  pil 
The  latest  improvement  in  design,  which  saves  25 
of  the  steel  without  decreasing  the  strength,  it  is  I 
lieved,  is  the  change  from  4-  to  5-point  pick-up,  leavi 
out  the  reinforcing  where  it  would  not  carry  stre^ 
This  necessitated  fixing  upon  the  points  at  which  ti 
slings  would  be  attached  as  well  as  indicating  the  plai 
in  which  the  pile  was  to  be  raised.     By  doing  this  t 
intermediate  bars,  one  of  which  was  formerly  placed 
each  side,  can  be  left  out  altogether  and  the  intern 
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HANDLING  A  100-FOOT  PILE  WITH  FIVE-POINT  "PICK-UP" 

diate  bars  on  top  and  bottom  are  not  run  for  the  full 
length  of  the  pile.  The  four  corner  bars,  of  course, 
are  still  run  for  the  full  length  as   formerly. 

Piles  over  90  ft.  long  are  designed  to  be  supported 
at  the  ,J„,  y\,  ,^f,,  ,v,  and  ,'•„  points.  The  supports  con- 
sist of  three  sets  of  bridles  each  having  a  sheave  at 
the  bight  so  as  to  equalize  tension  in  the  lines  as  the 
pile  is  raised.  Ordinarily  the  piles  are  picked  up  from  a 
barge  alongside  a  floating  driver  and  under  these  con- 
ditions the  bridle  carrying  the  two  sheaves  takes  the 
lower  end  of  the  pile,  as  the  pile  can  thus  be  most  con- 
veniently raised  to  an  upright  position.  As  the  pile  is 
lifted  from  the  barge  it  is  eased  off  by  means  of  a  snub- 
bing line  to  a  position  in  front  of  the  leads.  As  it  is  in- 
clined from  horizontal  toward  the  vertical  in  the  process 
of  lifting,  the  cross  bending  stresses  rapidly  decrease. 

An  analysis  of  a  100-ft.  pile  held  in  a  horizontal  posi- 
tion by  the  5-point  pick-up  intlicates  a  nnixinuim  bend- 
ing moment  of  35,000  ft.-lb.  Based  on  this  fact  and 
experience  on  previous  pile  construction,  an  empirical 
rule  has  been  adopted  providing  for  a  moment  of 
0.0165  WL\  where  W  is  the  weight  per  linear  foot  and 
L  is  the  total  weight  of  the  pile.  In  this  rule  an  im- 
pact factor  of  approximately  lOO'V  is  allowed  for  in 
the  value  of  0.0165.  Only  the  bars  on  the  tension  side 
are  assumed  to  be  acting  and  in  these  Ui.OOO  lb.  per  sq.in. 
is  allowed. 

Previously  eight  bars  were  run  the  full  length  of  the 


pile,  four  at  coment  with  an  intermediate  bor  in  each 
face.  But  applying  thin  rule  to  piles  from  70  to  100 
ft.  lontr.  the  intermediate  ban  on  two  niden  are  omitted 
entirely  anc'  in  the  other  two  sideM  they  run  only  about 
70',   of  the  length. 

If  the  pile  is  analyzed  aji  a  concrete  beam  with  ten- 
sion and  compreiuiion  acting  in  both  concrete  and  stael, 

DATA    L".SKI>    I.V    I>K.mfJ.V    OF   CONCRKTK    P1LE8 


A*  • 


Type 
i-0-16 
I-0-I6 
1-0-18 

l-o-ie 

i-j-18 

1-1-20 
1-1-20 

il-i-:o 


Lrncth 
—to  4S 
46  to  60 

-to  $0 
i  I  to  60 
61  to  70 
7 1  to  79 
80  to  89 
90  «o  9S 
96  to  100 


Lb  Storl  Per 
Ft   of  Pile 
B»r»    Wirt* 


■It 


7  6S 
10  $0 

7  65 
10  SO 
l>  25 
14  28 
16  4) 
18  37 
22  II 


I   90 
I   90 


I   75 


26) 


2  22     D) 


2  75     41) 


.Safe  M  llaelk  Lb  > 
withri«eel*tl6.- 
000  Lhi    M   - 
0*75  y    1  X 
16.0001.1 
2  Bars  )  bara 

.\ctinc  Aetiac 
214.500  ia  lb 
290.600 
246.000 
))).S00 
))).500 
)76.400 
490.000 
490.000 
618.000 


456.000 
564.700 
627.900 
7)5.000 
862.100 


I)  62 

I)  56 

15  62 

IS  56 

15  56 

17  56 

17  50 

17  50 

17  44 


I 

X 

I   12) 

I  m 

I   I2S 

1  S3I 

2  OM 
2  297 
2  S4) 
)  OOO 
)  S)l 


the  extreme  fiber  stress  for  loading  of  "^S.OOO  ft.-lb. 
is  about  240  lb.  per  sq.in.  The  concrete  used  is  1 :  5  mix, 
45  days  old,  which  is  expected  to  carr>'  300  lb.  per  sq.in. 
in  tension.  Thus  if  handled  with  care  the  stresses 
should  not  exceed  the  tensile  resistance  of  the  concrete. 
In  fact,  it  is  believed  that  most  of  the  piles  are  so 
handled  because  close  e.xamination  does  not  disclose  hair 
cracks.  While  piles  are  not  rejected  on  account  of  small 
cracks  caused  by  stresses  which  exceed  the  tensile 
strength  of  the  concrete  but  do  not  exceed  the  elastic 
limit  of  the  steel,  it  is  desirable  that  these  cracks  be 
avoided  because  of  the  uncertainty  of  their  effect  on 
the  protection  from  sea  water. 

This  method  of  design,  while  reducing  the  amount 
of  steel,  is  believed  to  have  the  necessary  -strength  and 
factor  of  safety.  At  the  same  time  it  allows  the  con- 
tractor adequate  margin  of  strength  for  exigencies  in 
handling,  provided  in.structions  are  followed  a5  to  points 
of  pick-up  and  the  plane  to  be  kept  vertical.  That  these 
limitations  have  not  been  nerous  would  sot:m  to  be 
indicated  by  the  fact  that  the  contractors  frequently 
drive  25  of  these  5-point  pick-up  piles  in  an  S-hr.  day. 

Data  used  in  the  design  of  piles  up  to  100  ft.  in  length 
are  shown  in  the  table.     In  the  first  coluntn  the  first  fig- 


STRKSS  niAORAU  FOR  POSITION  OF  MAXIMLTkl   "M" 

ure  gives  the  size  of  the  four  corner  bars,  the  second 
figure  the  size  of  the  intermediate  bars,  and  the  third 
figure  is  the  breadth  of  one  side  of  the  pile,  all  piles  be- 
ing square. 

The  work  is  in  charge  of  Frank  G.  \\'hite.  chief  engi- 
neer. State  Board  of  Harbor  Commissioners. 
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Uniform  Maintenance  Cost-Records  for  Roads 
Adoptea  in  Washington 

Recent  Legislation  Having  Allocated  Sufficient  Funds,  Also  Regulates  Their  Expenditure  and  Demands 
That  County  Authorities  Keep  All  Primary  Roads  Up  to  State  Standards 

By  George  F.  Cottrell 

Chief  Engineer,  Washington  State  Highway  Department,  Olympia 


THE  State  of  Washington  has  advanced  its  per- 
manent highway  construction  program  on  a  de- 
fined system  of  state  highways  and  main  county  routes 
at  the  rate  of  about  $5,000,000  annually  for  the  past 
five  years.  The  fruit  of  these  efforts  is  now  manifest 
in  about  2000  miles  of  permanent  construction  fairly 
covering  the  main  traflSc  routes  of  the  state.  With  this 
mileage  of  object  lessons  and  contrasts  of  permanent 
highways  constructed  for  modern  traffic  needs  public 
sentiment  demands  a  continuance  of  this  construction 
program  until  all  main  traflftc  highway  routes  shall 
be  thus  improved. 

Provisions  for  Maintenance  Have  Lagged 

With  the  advance  of  road  construction  programs  the 
problem  of  maintenance,  and  particularly  of  definite 
financial  provision  and  organization  for  the  care  of  the 
investment  in  supposed  "permanent"  highways,  has 
moved  with  lagging  steps.  Perhaps  a  more  correct  ex- 
pression would  be  that  it  has  drifted.  Washington  has 
probably  paralleled  the  experience  of  other  states  in 
this  respect.  Highway  maintenance  has  been  the  sub- 
ject of  more  platitudes  and  less  performance,  more  ap- 
peals to  the  obvious  at  "good  roads"  conventions  and 
less  action  toward  the  definite  between  times  than  any 
other  phase  of  the  highway  problem.  Lacking  the 
spectacular  magnetism  of  new  construction,  the  drudg- 
ery of  maintenance  fails  to  attract  or  hold  popular  at- 
tention. Even  with  the  modern,  expensively  constructed 
highways — and  perhaps  because  of  their  apparent  free- 
dom from  maintenance  needs  following  new  construc- 
tion— it  is  hard  to  break  away  from  the  "Arkansas 
Traveler"  rule  of  repair;  the  financial  provision  for 
railway  maintenance  is  too  often  a  mysterious  mixture 
of  guess  and  politics;  while  the  cost-keeping  and  ac- 
counting of  maintenance  expenditures  has  been  little 
more  than  a  volume  of  vouchers  equivalent  to  a  single 
entry  of  "spent  it  all."  Endeavor  to  ascertain  from 
records  the  actual  cost  of  maintaining  a  given  section 
or  type  of  highway  is  usually  as  fruitless  as  the  answer 
given  by  the  old  watercarrier  where  lifework  had  con- 
sisted of  hauling  barrels  of  water  from  the  river  to 
the  arid  community  near  by.  A  statistician  was  cu- 
rious to  ascertain  how  much  water  had  been  hauled  to 
the  tovm,  and  confronted  the  veteran  one  day  at  the 
riverside  with  this  query : 

"Have  you  ever  figured  how  much  water  you've  hauled 
out  of  this  river  in  the  last  fifty  years?" 

To  which  came  the  prompt  reply,  "Why,  sure,  I  know 
exactly  how  much." 

The  query  being  pressed,  "Well,  how  much?"  brought 
the  ready  answer: 

"You  see  that  river  flowin  thar?" 

"Yes." 


"Wall,  I  got  the  rest  of  the  water." 

Which  is  as  sagacious  an  answer  as  the  average  h 
of  highway  maintenance  "cost  records."  About  all  te 
know  is  that  maintenance  money  is  "water  over  le 
wheel"  and  the  roads  must  speak  for  themselves  as^ 
results — and  they  usually  do! 

During  1917  the  State  of  Washington  has  takeiia 
distinct  forward   step   in  the  matter  of  maintenate 
management  and  cost  records.     Although  it  has  ct 
rather  by  the  drift  of  cumulative  legislation  than 
definite  plan,  the  outlook  seems  promising. 

The  legislature  of  1913  when  making  the  annual  ac 
levy  for  $1,500,000  for  "permanent  highways"  to  te 
built  and  maintained  by  the  counties  under  state  suij-- 
vision,  provided  that  5%  of  this  construction  fijd 
should  be  for  maintenance  of  these  highways  "and  otir 
roads  of  like  character,"    This  legislative  guess  of  H: 


or  $75,000  per  year,  divided  among  39  counties,  was 
pected  to  maintain  the  "permanent  highway"  miles 
increasing  each  year  by  150  to  200  miles.  The 
adequacy  of  this  maintenance  fund  became  so  appar 
that  in  1915,  when  license  fees  for  motor  vehicles  w 
first  levied  at  rates  expected  to  yield  about  $150,' 
annually,  it  was  provided  that  the  surplus  motor  re 
nue,  above  collection  expenses,  should  go  into  the  pen 
nent  highway  maintenance  fund,  thus  making  a  t( 
fund  of  about  $225,000  per  annum  available  for  dis 
bution  among  39  counties  for  their  ever-increasing  m 
age.  Fortunately  the  number  of  motor  vehicles 
creased  beyond  expectation  and  in  1916  this  joint  fi 
for  all  counties  amounted  to  $300,000  and  was  am 
to  maintain  their  "permanent  highways  and  other  ro. 
of  like  character." 

Maintenance  Allotment  Increased 
In  the  meantime  the  system  of  state  highways  c 
structed  by  the  state  highway  department  from  the  c 
nibus  appropriation  of  $2,000,000  made  biennially  by 
legislature  for  thirty  to  forty  scattered  projects — ab' 
one  for  each  county — were  required  to  be  maintained 
the  state  highway  department  from  5%  of  their  c 
struction  fund.     This  provided  $50,000  per  year  and  \ 
reasonably  eflScient  in  1913  and  1914  to  maintain 
200  miles  of  state  highways  constructed  prior  to  IJ^ 
and  to  take  care  of  about  300  miles  as  added  dur: 
1913  and  1914.     Its  inadequacy  was,  however,  becc 
ing  so  apparent  that  the  1915  legislature  increased 
maintenance   allotment  to   7h%,   or   $75,000   per  yef. 
From  this  fund  the  state  highway  department  was 
quired  to  maintain  throughout  1915  and  1916  the  cJ- 
structed  mileage  of  the  state  highway  system,  whi  i 
increased  during  that  period  from  about  500  to  { 0 
miles.     This  mileage  being  in  separated  sections  oJ  5 
to  30  miles  each  scattered  over  30  counties — in  m  t 
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cases  newly  constructed  roadbed  with  gravel  or  crushed 
rock  surfacing  and  receiving  from  the  outset  the  heavi- 
est traffic  in  the  state  because  located  on  the  main 
traffic  highway  routes — it  became  evident  in  1916  that 
the  $75,000  annual  provision  was  grossly  inadequate  for 
proper  maintenance. 

Thus  the  state  legislature  meeting  in  January,  1917, 
was  squarely  confronted  with  the  problem  of  main- 
tenance administration  and  finance;  first,  for  the  800 
miles  of  state  highways  which  were  increasing  at  the 
rate  of  about  150  miles  per  year;  second,  for  about 
1200  miles  of  county  permanent  highways  on  main 
traffic  routes  under  county  maintenance  administra- 
tion and  likewise  increasing  at  the  rate  of  about  150 
miles  annually. 

Increase  Motor  Vehicle  License  Fee 

The  first  decision  was  to  increase  the  rates  of  motor 
vehicle  license  fees,  especially  those  upon  truck  ton- 
nage, so  that  they  would  yield  about  60%  more  motor 
revenue  and  make  available  an  annual  maintenance  fund 
estimated  at  $500,000.  The  problem  was  mainly  one  of 
proportioning  this  total  between  the  state  highway  de- 
partment and  the  counties  for  the  respective  classes  of 
roads  assigned  to  each  for  maintenance.  The  pendu- 
lum of  legislative  deliberation — with  perhaps  some  pulls 
of  politics — swung  alternately  between  the  extreme  of 
turning  the  entire  fund  and  responsibility  for  all  main 
trunk  highway  maintenance  over  to  the  state  highway 
department  for  concentrated  administration,  or  dis- 
tributing the  entire  fund  among  the  counties  and  plac- 
ing all  highway  maintenance  under  supervision  of  the 
county  authorities.  In  the  expiring  days  of  the  legis- 
lative session  the  latter  extreme  was  chosen;  but  in 
that  spirit  of  compromise  which  usually  marks  the 
progress  of  democracies,  safeguards  of  state  supervision 
of  county  maintenance  were  included  in  the  enactment, 
which  became  effective  in  June,  1917. 

Summarized,  the  Washington  maintenance  laws  now 
provide : 

(1)  A  county  permanent  highway  maintenance  fund 
held  by  each  county  treasurer,  paid  out  only  "on  vouch- 
ers approved  by  the  engineer  in  charge  and  allowed  by 
the  board  of  county  commissioners,  which  expenditures 
shall  be  for  the  sole  purpose  of  maintaining  and  repair- 
ing primary  (state)  and  permanent  highways  or  high- 
ways of  like  character  and  for  equipment  for  the  main- 
tenance thereof  within  their  respective  counties." 

This  fund  is  derived  from  a  5%  allotment  of  the 
permanent  highway  construction  fund,  or  $75,000  annu- 
ally, to  which  is  added  the  surplus  motor  vehicle  revenue 
(over  collection  expense).  In  1917  this  provided  a  fund 
exceeding  $500,000,  which  was  distributed  to  the  39 
counties  on  the  basis  of  their  proportionate  payments  of 
state  taxation.  In  1918  this  fund  is  expected  to  realize 
$600,000  and  will  be  apportioned  first  at  the  rate  of  $100 
per  mile  for  constructed  primary  state  highways  with- 
in each  county;  and  the  remainder — or  about  three- 
fourths  of  the  total  fund— on  the  basis  of  proportionate 
state  taxation. 

(2)  A  requirement  that  "all  primary  (state)  highways 
when  constructed  shall  be  maintained  at  the  expense  of 
the  permanent  highway  maintenance  fund  of  the  county 
in  which  such  highway  is  located."    The  act  further  pro- 


vidcM  that  if  there  in  not  rMon^-y  in  this  niain- 

tenance   fund,  the  count>    t  _^ionerH   ithall  expend 

their  permanent  highway  conrtruction  fund  for  prinar>' 
state  highway  maintenance  sm  neceAAary;  and  if  this 
construction  fund  is  in.>sufficient  or  unavailable,  they 
shall  provide  for  maintenance  from  the  general  county 
road  and  bridge  fund. 

Thus  is  enacted — for  the  first  time  in  WaAhington 
maintenance  legislation — the  fundamental  hig^hway 
principle  of  maintaining  existing  road.s  in  preference  to 
new  construction  where  financial  inadequacy  compeb  a 
choice. 

(3)  "Such  highways  shall  be  maintained  under  such 
rules,  regulations  and  requirements  a^  may  be  pre- 
rcribed  by  the  .state  highway  Ix^ard." 

This  short  sentence  furnishes  the  key  to  systematized 
maintenance  administration  and  records.  It  is  followed 
by  an  enforcement  provision  that  "in  the  event  that  such 
highways  shall  not  be  maintained  in  accordance  with  the 
standard  required  by  such  rules,  -egulations  and  re- 
quirements, then  the  state  highway  board  after  fifteen 
days  written  notice  of  their  intention  so  to  do,  directed 
to  the  county  commissioners  of  each  county,  shall  cause 
the  maintenance  of  such  highway  to  be  brought  up  to 
the  standard  required  ...  ."  Adequate  provision 
for  payment  for  this  enforced  maintenance  is  made  by 
authorizing  state  drafts  upon  the  three  funds  liable  for 
such  maintenance,  in  the  order  of  the  liability. 

Rules,  Regulations  and  Requirements 

The  new  law  became  effective  on  June  7,  1917,  and 
the  state  highway  department  was  ready  for  its  oper- 
ation. Rules,  regulations  and  requirements  fixing  stand- 
ards and  defining  the  terms  and  methods  prescribed  for 
maintenance  were  formally  adopted  by  the  state  high- 
way board  and  were  officia'ly  promulgated  to  the  re- 
sponsible county  authorities. 

The  general  system  prescribed  includes: 

(1)  A  maintenance  administration  in  each  county  in 
charge  of  the  county  engineer  or  a  special  maintenance 
engineer  appointed  by  the  county  board  of  commission- 
ers. 

(2)  During  the  closing  month  of  each  year  the  en- 
gineer is  required  to  prepare  a  segregated  cost  esti- 
mate, covering  the  ensuing  year,  of  the  maintenance  re- 
quirements anticipated  for  each  section  of  highway  in 
his  charge.  Each  section  of  a  given  type  of  surfaced  or 
paved  highway  is  made  the  subject  of  a  separate  annual 
estimate  and  subsequent  maintenance  cost-keeping.  All 
main  highways  will  thus  be  covere<l  without  combining 
two  types  of  construction  on  the  siifiie  estimate  or  re- 
port. 

(3)  The  engineer's  annual  estimates  are  presented  to 
his  county  board  of  commissioners  for  consideration, 
modification  if  required,  approval  and  certifying  to  the 
state  highway  department.  The  state  highway  commis- 
sioner, having  before  him  the  county  engineer's  original 
estimate  and  the  county  commissioners'  modifications, 
may  further  modify  to  meet  his  judgment  of  adequate 
maintenance  needs.  The  final  result  of  thi.s  triple  con- 
sideration becomes  the  advisor>-  budget  for  each  high- 
way section  during  the  ensuing  year,  and  its  total  is 
officially  set  aside  as  a  prior  claim  upon  the  maintenance 
funds,  subject  to  be  drawn  as  rei|uirea  by  the  engineer 
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in  charge  for  such  maintenance.  This  approved  esti- 
mate does  not  become  a  legal  maximum  or  minimum  of 
maintenance  expenditure,  but  the  full  obligation  for  ade- 
quate maintenance  up  to  prescribed  standards  remains 
throughout  the  year,  whether  the  budget  develops  a  sur- 
plus or  a  deficit. 

(4)  The  engineer  is  required  to  make  monthly  re- 
ports of  actual  maintenance  expenditures  on  each  high- 
way section,  prepared  in  segregated  cost  items  similar 
to  those  used  in  preparing  the  annual  cost  estimates. 
These  monthly  reports  are  certified  to  the  county  board 
and  to  the  state  highway  department.  Thus  both  county 
and  state  authorities  will  at  all  times  have  a  record  of 
the  relation  of  current  expenditures  to  the  advisorv 
budget  authorized  at  the  beginning  of  the  year. 

(5)  The  state  highway  commissioner  is  made  the  ad- 
ministrative and  enforcing  officer  of  the  state  highway 
board,  and  particularly  "empowered  to  decide  all  ques- 
tions of  standards  of  maintenance  which  may  arise  in 
applying  and  enforcing  these  rules,  regulations  and  re- 
quirements ;  also  to  prepare  and  publish  any  forms  nec- 
essary for  such  estimates  and  reports." 

It  was  not  deemed  wise  to  attempt  preparation  of  a 
uniform  series  of  cost-keeping  forms  for  the  fractional 
year  following  June,  1917.  Engineers  in  the  various 
counties  were  invited  to  apply  their  own  ideas  of  segre- 
gation of  cost  items  adapted  to  local  maintenance  re- 
quirements. Profiting  by  six  months  experience  and 
gathering  suggestions  from  the  ideas  of  segregation  of 
maintenance  costs  presented  by  the  various  county  en- 
gineers, the  state  highv.^ay  commission  on  Dec.  10,  1917, 
officially  published  and  furnished  to  the  several  counties 
a  uniform  series  of  maintenance  forms  for  segregated 
cost-keeping,  estimate  and  reports.  These  were  pre- 
scribed for  use  throughout  the  state  after  Jan.  1, 
1918. 

Bulletin  No.  10,  issued  De^..  10,  1917,  by  the  Wash- 
ington State  Highway  Department,  explains  and  de- 
scribes the  new  system  of  cost-keeping  and  records,  and 
particularly  defines  the  terms  applied  in  the  segregated 
itemization  of  maintenance  costs.  Four  standard  forms 
are  provided  for  the  annual  cost  estimates  and  the 
monthly  reports  of  actual  expenditures. 

While  not  considered  in  any  sense  a  last  word  in  main- 
tenance management  or  cost-keeping,  the  Washington 
system  is  a  definite  step  forward  in  a  previously  neg- 
lected field  of  fundamental  public  need.  As  compared 
with  a  concentrated  system  of  direct  maintenance  by  the 
State  Highway  Department,  the  combined  plan  of 
county  administration  under  state  regulation  may  not 
tend  to  the  largest  public  economy.  It  at  least  promises 
results  of  adequate  maintenance,  cost  what  it  may,  and 
provides  for  accurate  records  of  that  cost  certified  by 
the  engineer  in  charge.  While  the  state  highway  de- 
partment cannot  command  details  of  organization  or 
conipel  economy,  but  only  require  results  and  reports,  it 
can  give  pitiless  publicity  to  comparative  cost  records 
which  will  tend  toward  efficiency  and  economy. 

When  1918  shall  have  furnished  its  complete  record 
of  segregated  maintenance  costs,  applied  systematically 
over  2000  miles,  including  all  types  of  gravel,  macadam 
and  paved  surface  highways,  Washington  will  have  some 
worth-while  statistics  on  maintenance,  invaluable  for 
comparisons  and  future  guidance. 


Illuminated  White  Lamp  Posts  Make 
Safety  Islands  Conspicuous 

VISIBILITY  and  strength  are  essentials  in  the  de- 
sign of  safety  islands  for  busy  thoroughfares  which 
make  for  greater  protection  against  passing  automo- 
biles. According  to  a  statement  by  J.  F.  Foster,  gen- 
eral superintendent  of  the  South  Park  Commissioners, 
Chicago,  270  accidents  at  153  safety  islands  occurred  in 
one  year.  These  ranged  from  the  breakage  of  the 
electric  light  globe  to  the  wrecking  of  autobomile,  lamp 
post  and  even  of  the  platform. 

Painting  the  island  lamp  posts  white  instead  of  black, 
in  order  to  increase  their  visibility,  is  now  practiced  in 
both  the  South  Park  and  Lincoln  Park  districts.  Even 
if  the  island  is  well  lighted,  an  automobile  may  skid 
against  it  or  may  be  forced  into  collision  with  it  to 
avoid  striking  another  car  or  a  pedestrian.     The  island 
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STREET    SAFETY    ISLAND    IS    DESIGNED    FOR    STRENGTH 
AND   VISIBILITY   AT   NIGHT 

should  be  so  shaped  as  to  turn  aside  cars  and  to  effectu- 
ally stop  those  which  strike  it  squarely.  The  platform 
should  be  well  anchored  into  the  pavement,  as  otherwise 
a  blow  from  a  heavy  car  may  displace  the  entire  struc- 
ture. 

Shape,  color  and  illumination  are  points  considered  in 
the  accompanying  proposed  design.  At  night  an  auto- 
mobile driver  may  plainly  see  a  white  post  and  base 
well  illuminated  by  means  of  the  small  white  lights, 
which  are  shielded  by  opaque  reflectors  so  that  there  is 
no  glare.  The  red-light  globe  at  the  top  serves  as  a 
warning.  It  is  stated  that  a  globe  red  above  and  white 
below,  to  provide  both  warning  and  illumination,  has 
not  proved  satisfactory.  The  platform  9  in.  high,  with 
a  curved  face,  does  not  appear  likely  to  serve  the  pur- 
pose of  stopping  a  car  that  runs  into  it  squarely.  For 
such  purpose  it  would  probably  be  necessary  to  pro- 
vide a  curb  wall  at  either  end  of  the  platform. 
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Why  Some  Irrigation  Canals  and  Reservoirs  Leak 

Unsuspected  Subterranean  Cavities  Cause  Settlements  When  Water  Is  Turned  In 
Experiences  in  Half  a  Dozen  Far  Western  States  Outlined 


I 


By  a.  p.  Davis 

Director   and    Chief    Kngineer,    U.    S.    Reclamation    Service,  Waahington.  D.  C 

N    NUMEROUS    cases 
the  -admission  of  water 


into  irrigation  canals  and 
reservoirs  has  disclosed 
the  existence  of  subter- 
ranean cavities  not  previ- 
ously observed.  Serious 
trouble  has  followed  and 
some  reservoirs  have 
been  rendered  useless. 
Three  notable  examples  of 
canal  troubles  and  six  of 
difficulties  with  reservoirs 
are  here  presented,  with 
accounts  of  the  remedies 
tried  and  the  successes 
and  failures  that  followed 
— the  latter  pertaining 
more  particularly  to  the 
reservoirs. 

Flathead  Canals  —  On 
the  Flathead  Project  of 
the  U.  S.  Indian  Service, 
a  series  of  small  canal 
systems  has  been  con- 
structed, on  which  bad 
sink  holes  and  cavities 
have  appeared  without 
previous  surface  indications.  On  one  system  there  are 
12  such  holes  to  the  mile,  averaging  from  12  to  15  ft. 
deep  and  200  ft.  long.  On  another  small  system  there 
are  about  four  holes  to  the  mile,  which  average  6  ft. 
deep  and  100  ft.  long.  When  these  canals  were  con- 
structed the  ground  was  apparently  in  a  satis- 
factory condition  for  carrying  water,  being  of 
stratified  clay.  In  a  few  places  minute  cracks  oc- 
curred in  cuts  about  3  ft.  below  the  surface,  but  so 
small  as  to  be  hardly  noticeable.  When  water  was 
turned  in  these  cracks  enlarged.  In  a  short  time  the 
sub3trata  seemed  to  melt  away  and  great  cavities  ap- 
peared, absorbing  the  entire  flow  of  the  canal,  which 
disappeared  entirely.  In  some  instances  by  letting  the 
wate'  flov/  into  the  holes  for  a  time  they  would  puddle 
themselves,  fill  with  water,  and  some  repair  would 
restore  the  canal.  In  the  greater  number  of  cases,  how- 
ever, no  such  result  followed,  and  after  developing 
the  holes  thoroughly  the  water  was  turned  out,  the 
sides  of  the  holes  blasted  in,  and  the  canal  restored  by 
careful  puddling,  after  which  no  trouble  was  ex- 
perienced. 

Many  sink  holes  occurred  at  the  structures  along  the 
canal,  where  the  water  followed  down  the  cut-off 
trenches  and  thus  reached  the  substrata.  Such  holes 
are  more  numerous  in  cuts  that  reach  the  substrata 
than  at  other  places. 

The  surface  of  the  country  in  this  region  is  peculiar 


FLOW    SOON    DISAPPE.\RED    THROUGH    LARGE    CAVITIES 
IN   BOTTOM    OF   FLATHEAD    CANALS 


in  having  a  large  number 
of  potholes  many  of  which 
form  small  ponds.  These 
may  have  been  formed  by 
the  collap.se  of  under- 
ground caverns  similar  to 
those  described. 

Grand  Valley  Lands, 
Colorado  —  In  the  Grand 
Valley,  on  the  western 
slope  of  the  Rocky  Moun- 
tains, near  Palisade,  Colo., 
is  a  region  where  the  soil, 
although  having  no  abnor- 
mal appearance  in  its  nat- 
ural state,  settle.s  from  1 
to  5  ft.  vertically  soon 
after  becoming  thorough- 
ly saturated  with  water. 
Farmers  making  this  land 
ready  for  irrigation  pre- 
pare to  "settle"  in  a  mat- 
ter of  course  way,  just  as 
in  other  regions  they  clear 
or  level  the  land.  The 
"settlement"  must  be  per- 
formed with  care  and 
skill,  or  great  trouble  will 
result.  It  is  necessary  to  saturate  a  large  area  at  once  in 
order  that  the  settlement  may  be  as  uniform  as  possible, 
and  not  result  in  potholes  and  undulations  that  would 
be  expensive  to  level.  With  ti.e  utmost  care,  however, 
the  settlement  is  often  uneven  and  erratic.  This  com- 
plicates canal  construction,  making  it  necessarj-  in 
building  large  canals  to  provide  2  or  3  ft.  of  extra 
bank  height,  lest  sudden  settlement  cause  disastrous 
breal<s.  Occasionally  cracks  or  cavities  develop  i.i  the 
canal  perimeter.  These  give  rise  to  much  water  wastes 
and  require  careful  puddling. 

Spanish  Fork  Canal — The  main  canal  of  the  Rec- 
lamation Project,  on  Spanish  Fork  River,  Utah,  showed 
settlem.ent  of  from  1  to  2^  ft.  in  the  natural  ground 
in  several  places,  the  subsidence  appearing  several  weeks 
after  the  canal  had  been  in  use  for  the  convevance  of 
water. 

These  phenomena  occurred  on  steep  sidehills  on  what 
was  at  one  time  the  shore  of  Lake  Bonneville,  in  ma- 
terial varying  from  fine  silt,  sand  and  gravel  to  heavy 
clay  containing  some  small  stones.  The  settlement  here 
seems  to  be  due  to  the  closure  of  cracks  and  cavities 
left  by  the  caving  and  sliding  of  the  material  on  the 
hillside,  where  the  meagre  precipitation  had  never  fur- 
nished enough  water  to  settle  it. 

Jerrme  Reservoir,  Idaho — The  North  Side  Twin 
Falls  Irrigation  System  is  built  in  a  country  under- 
lain by  lava  rock  through  which  the  Snake  River  flows 
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in  a  gorge  several  hundred  feet  deep.  Any  crevices 
in  the  lava,  therefore,  have  ready  communication  with 
this  deep  gorge,  and  any  water  in  them  readily  escapes. 
Nume^'ous  springs  are  in  evidence  on  the  walls  of  the 
canon.  The  Jerome  reservoir  is  constructed  on  this 
plain.  Its  seepage  losses  are  about  0.85  ft.  in  depth 
per  day,  or  about  what  would  be  expected  from  a  canal 
in  good  earth.  Holes  and  fissures  in  the  underlying 
rock  afford  the  seepage  waters  ready  escape  to  the 
Snake  River  Canon.  The  seepage  is  therefore  con- 
tinuous so  long  as  there  is  water  in  the  reservoir.  The 
area  of  the  reservoir  is .  4000  acres  and  the  seepage 
averages  more  than  2000  acre-feet  per  day.  This  means 
a  loss  of  over  60.000  acre-feet  per  month,  which  is  so 
serious  that  the  reservoir  is  considered  practically 
worthless. 

Many  holes  developed  in  the  reservoir  bottom.  These 
usually  started  from  a  badger  hole,  connecting  with  a 
blowhole  in  the  lava,  and  enlarged  until  the  hole  in  the 
lava  received  all  the  water  it  could  carry.  Most  of 
these  holes  were  less  than  6  in.  in  diameter,  but  a  few 
much  larger  ones  were  found.  The  smaller  holes  gen- 
erally became  clogged  with  moss  and  debris.  The  others 
were  dug  down  to  a  depth  of  several  feet,  then  care- 
fully TDuddled  with  earth,  which  usually  made  a  perma- 
nent cure  of  the  particular  leak.  The  large  loss  of 
water,  amounting  to  1000  sec.-ft.,  more  or  less,  was 
due  to  the  fac  that  the  crevices  in  the  underlying 
rock  would  carry  off  the  water  as  fast  as  it  could  filter 
through  the  soil.  The  absence  of  any  water  table,  per- 
mitting the  continuance  of  the  seepage  in  a  vertical 
direction,  was  the  cause  of  the  reservoir's  failure.  This 
will  be  true  of  any  reservoir,  no  matter  how  good  the 
soil  is,  if  the  conditions  permit  the  seepage  to  travel 
on  vertical  rather  than  nearly  horizontal  lines. 

Many  annoy iig  leaks  developed  on  the  north  side 
Twin  Falls  canals.  At  such  places  an  excavation  to 
rock  was  made  and  the  crevice  closed  with  concrete, 
after  which  the  excavation  was  filled  by  puddling.  The 
canal  system  as  a  whole  now  shows  fair  average 
tightness. 

The  Deer  Flat  Reservoir,  Idaho-— This  reservoir  is 
located  near  Boise,  Idaho.  It  is  formed  by  joining  a 
series  of  low  hills  by  embankments  and  is  supplied  with 
water  by  a  canal  from  the  Boise  River.  It  is  about  10 
miles  from  the  nearest  point  of  the  Boise  River  and  its 

SEEPAGE  LOSSES  IN  DEER  FLAT  RESERVOIR,   IDAHO 


Mean 

Maximum  Evapor- 

Total 

Seepage 
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Acreage 

Acreage 

tion  in 

Loss  in 

Loss  in 

Seepage  Loss 

Sub- 

Sub- 

Acre- 

Acre- 

Acre- 

Acre-Feet 

Inches 

Year 

merged 

merged 

'    Feet 

Feet 

Feet 

per  Acre 

per  Day 

1909 

1,355 

2,500 

4,750 

57,600 

52,850 

39.0 

1.28 

1910 

3,002 

3,900 

10,500 

95,483 

84,983 

28  3 

0  93 

1911 

4,459 

6,300 

15,o00 

150,838 

135,238 

30  3 

1    00 

1912 

4,625 

7,000 

16,200 

85,089 

68,889 

14.9 

0  49 

1913 

5,250 

8,200 

18,100 

89.489 

71,089 

i3  5 

0.44 

1914 

5,337 

8,400 

18,700 

82,084 

63,384 

12  0 

0  40 

1915 

5,123 

8,100 

17,900 

67,400 

49,500 

9  7 

0  32 

1916 

4.820 

6,900 

16,900 

43,970 

27,070 

5  6 

0   18 

1917 

4,500 

7,550 

11,000 

32,400 

21,400 

4.8 

n   16 

Mean 

4,274 

6,540 

14,440 

78,150 

63,820 

Total 

38,471 

58,850 

129,950 

704,353 

574,403 

bottom  is  about  100  ft.  above  the  river.  When  full 
it  covers  an  area  of  9800  acres  and  contains  180,000 
acre-feet  of  water.  It  was  placed  in  service  in  1909, 
when  about  60,000  acre-feet  of  water  was  run  into  it, 
the  greater  part  of  which  was  lost  by  seepage.  Not 
more  than  17,000  acre-feet  was  in  the  reservoir  at  one 
time,  2500  acres  being  then  submerged.    The  next  year 


3900  acres  was  submerged,  and  about  half  of  the  water 
was  lost  by  seepage.  Many  persons  believed  the  reser- 
voir was  doomed  to  failure  on  account  of  excessive 
losses,  but  subsequent  service  showed  rapid  improve- 
ment, and  in  1917  the  seepage  losses  were  equivalent  to 
less  *han  0.2  in.  per  day,  or  about  equal  to  the  evapora- 
tion. 

The  losses  during  1909,  1910  and  1911  were  less  per 
area  submerged  than  would  be  expected  in  a  canal  in 
good  tight  soil,  and  in  the  last  two  years  this  has  been 
reduced  to  less  than  what  might  be  expected  from  a 
canal  with  heavy  concrete  lining.  The  steady  improve- 
ment and  remarkable  tightness  attained  are  due  to 
the  filling  of  the  subsoil  with  water  which  cannot 
rapidly  esci":pe  and  not  to  any  abnormal  tightness  of 
the  soil. 

Lal^e  McMillan,  N.  M. — On  the  Pecos  River,  near 
Carlsbad,  N.  M.,  is  a  project  originally  designed  and 
built  by  a  private  corporation,  in  a  region  in  which 
the  country  rock  is  mainly  gypsum,  or  sulphate  of 
lime — a  very  soft  rock  easily  eroded  by  water,  and  to 
some  extent  soluble  therein.  The  main  reservoir.  Lake 
McMillan,  is  formed  by  a  dam  across  the  Pecos  River 
and  ^"he  eastern  bank  of  the  reservoir  vS  formed  by, a 
gypsum  bluff.  When  the  reservoir  was  filled  the  water 
freely  entered  crevices  in  this  bluff  and  found  ready 
escape  underground.  By  erosion  and  solution  these 
openings  steadily  enlarged  and  were  cut  down  to  the 
bed  o^  the  river,  so  that  they  received  and  carried  away 
the  entire  ordinary  flow  of  the  stream,  amounting  to 
several  hundred  second  feet.  Numerous  sink  holes  also 
appeared  in  the  bottom  of  the  reservoir  into  which  the 
water  escaped  in  considerable  quantities.  The  main 
leaks,  in  the  gypsum  bluff,  were  excluded  by  building 
an  earth-and-rock  dike  parallel  to  the  bluff  a  distance 
of  about  4000  ft.,  to  a  height  of  19  ft.  The  holes  in 
the  Vottom  are  puddled  from  time  to  time,  but  not 
completely  cured.  The  canal  system  where  it  traverses, 
gypsum  formations  was  beset  with  leaks  so  serious  that 
for  some  distance  the  canal  location  had  to  be  aban- 
doned and  the  canal  rebuilt  on  a  lower  elevation.  In 
other  places  the  losses  were  combated  by  lining  the 
canal  with  concrete. 

Hondo  Reservoir,  N.  M. — Near  Roswell,  N.  M.,  is  a 
reservoir  formed  by  a  natural  depression  the  capacity 
of  which  has  been  increased  by  a  series  of  earth  dikes 
connecting  the  surrounding  hills.  It  is  fed  by  a  flood- 
water  canal  leading  from  the  Hondo  River. 

When  the  reservoir  was  placed  in  service  consider- 
able leakage  was  noticed.  This  rapidly  increased  by 
the  enlargement  of  holes  in  the  bottom  of  the  basin, 
which  evidently  connected  with  subterranean  caverns. 
Efforts  at  puddling  these  cavities  proved  unavailing. 
The  leaks  continued  to  increase  until  a  capacity  of  200 
cu.  ft.  per  sec.  was  reached  and  efforts  at  storage  were 
abanr^oned. 

The  country  rock  in  this  region  is  composed  largely 
of  gjpsum  like  that  which  gave  trouble  at  Lake  Mc- 
Millan. This  is  readily  eroded  and  dissolved  and  con- 
tains water-formed  caverns  which  constitute  the  seat 
of  the  trouble.  The  depression  which  forms  the  reser- 
voir r'te  may  be  due  to  the  collapse  of  such  caverns. 
Depressions  of  this  nature  are  to  be  regarded  with 
suspicion. 
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Walnut  Canon  Reservoir,  Ariz. — In  Walnut  Canon, 
Ariz,,  a  reservoir  was  built  to  store  water  for 
railroad  uses  by  the  Atchison,  Topeka  &  Santa  Fe  R.  R. 
Co.,  but  although  the  dam  was  tight  and  the  earth 
bottom  appeared  good,  the  losses  have  persisted  at  the 
rate  of  more  than  half  a  foot  per  day  over  the  sub- 
merged area — which  is  sufficient  to  nearly  empty  the 
full  reservoir  in  about  seven  months  and  largely  de- 
stroys its  value.  The  country  rock  is  sandstone  and 
evidei'tly  has  seams  which  carry  off  the  water  fast 
enough  to  keep  the  water  table  down. 

Tumalo  Reservoir,  Ore. — This  reservoir  was  built  by 
the  state  of  Oregon  in  connection  with  the  Tumalo 
Project.  Prior  to  its  construction  a  board  of  engi- 
neers recommended  that  it  be  first  built  to  only  partial 
capacity,  and  that  it  be  tested  for  water  tightness 
before  heavy  expenditures  were  incurred.  It  appeared, 
howe/er  that  this  v/ould  delay  completion  until  the  ap- 
propriation for  its  construction  would  lapse  into  the  gen- 
eral lUnd.  The  wise  recommendation  was  disregarded 
and  :he  dam  was  completed  to  its  full  height.  Water 
was  delivered  to  the  reservoir  through  the  feed  canal, 
until  it  had  risen  about  20  ft.  above  the  outlet.  At  this 
juncture  a  large  hole  developed  in  the  bottom  of  the 
reservoir  about  1000  ft.  from  the  dam,  discharging  over 
200  ft.  per  sec,  which  soon  emptied  the  reservoir.  This 
hole  was  puddled  and  the  water  again  turned  in,  but  new 
breaks  in  the  bottom  occurred  from  small  cracks  to  large 
holes  as  much  as  50  ft.  across  and  from  10  to  30  ft.  in 
depth.  Considerable  money  was  spent  in  puddling  these 
holes.  Although  the  rapid  flow  through  them  has  been 
stopped  seepage  over  the  whole  submerged  area  occurs 
to  an  extent  sufficient  to  render  the  reservoir  worthless. 

When  the  water  covered  a  surface  of  30  acres,  the  ob- 
served loss  was  from  6  to  8  in.  per  day,  which  is  normal 
seepage  through  good  earth,  but  too  rapid  for  storage. 

The  country  rock  is  of  igneous  origin  and  is  so  fis- 
sured that  the  ground  water  escapes  rapidly  to  the 
Deschutes  River. 

Conclusions — Some  of  the  difficulties  encountered, 
especially  in  canal  building,  are  of  such  nature  that  no 
method  of  foreseeing  them  appears  to  be  possible.  In 
the  case  of  canals,  however,  these  diflSculties  are  usually 
easily  remedied,  either  by  puddling  the  cavities  that 
appear,  as  at  Flathead  and  Grand  Valley,  or  by  reloca- 
tion, as  at  Carlsbad.  Remedies  in  the  case  of  reservoirs 
are  not  so  easy.  Puddling  is  useless  if  the  subterranean 
conditions  are  such  that  the  seepage  of  water  can  get 
away  and  thus  let  the  seepage  continue.  No  reservoir 
in  earth  is  of  much  value  if  it  continuously  seeps  at 
the  rate  that  water  can  pass  vertically  through  pud- 
dled earth.  The  problem  then  is  to  avoid  regions  where 
subterranean  conditions  are  such  that  the  water  can 
escape.    A  few  rules  of  caution  may  be  of  value : 

1.  Avoid  reservoirs  adjacent  to  gypsum  deposits 
and  to  limestone  deposits  which  show  evidence  of  caves. 
(2)  Examine  critically  reservoirs  in  volcanic  rock,  as 
a  few  have  failed  in  such  locations.  Coarse  grained 
sandstone  seems  to  be  an  object  of  suspicion  and  should 
be  critically  examined.  (3)  Natural  depressions  are 
treacherous  and  should  be  examined  with  care,  and  if 
they  are  near  deep  canons  or  underlain  with  coarse 
material  where  water  might  readily  escape,  no  super- 
ficial tightness  will  avail  to  make  them  effective. 


Safety  Provision  on  California 
Mountain  Highways 

"Day-Lighting"  Curves  by  Cutting  Berms  To  Increase 

the  Di.stance  Drivers  Can  See  Ahead 

Makes  Blind  Turns  Safer 

COLLISIONS  on  blind  cur\es,  the  California  High- 
way Commission  finds,  most  frequently  result  from 
the  fact  that  one  driver,  disregarding  the  law,  was  cut- 
ting the  corners  and  incidentally  reducing  the  range  of 
vision.  A  plan  known  as  "day-lighting"  cur\'es  has 
therefore  been  adopted  which  materially  increases  the 
range  of  the  drivers'  vision  around  blind  curves.  This 
has  been  extensively  used  on  California  mountain  high- 
ways, where  it  is  believed  to  have  materially  increased 
the  safety  of  travel. 

The  plan  is  to  excavate  a  berm  on  the  slope  at  the  in- 
side of  the  curve  beginning  at  a  level  of  3*  ft.  above 
the  crown  of  the  roadway,  which  is  assumed  to  be  18 
in.  below  the  line  of  sight  for  a  driver  following  the 
inside  of  the  curve.  Where  the  material  on  the  slopes 
is  rock  and  has  to  be  drilled,  berms  are  made  5  or  6  ft. 
in  width.     W'here  the  material  is  more  easily  handled 
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ACCIDENTS   LESSENED   BY   CUTTING   BERM    ON   CURVES 

the  width  is  made  12  ft.,  so  that  scrapeii*  may  be  used 
with  the  corresponding  reduction  in  cost  of  handling. 

Where  berms  5  ft.  wide  are  excavated,  on  curves  of 
100-ft.  radius,  automobiles  both  on  the  inside  of  the 
road  will  be  in  eight  of  each  other  when  95  ft.  apart 
in  an  air  line,  whereas  without  the  berm  they  would  not 
be  within  each  other's  range  of  vision  until  only  75  ft. 
apart.  Where  the  12-ft.  berm  is  used  the  range  of 
vision  is  increased  to  115  ft.,  or  124  ft.  along  the  line 
of  travel.  These  distances  are  considered  adequate  for 
safety  if  the  cars  are  moving  at  moderate  speeds. 

The  Ridge  Route,  built  by  the  California  Highway 
Commission  between  Los  Angeles  and  Bakersfield.  trav- 
erses a  very  rough  mountainous  district  and  in  its 
length  of  30  miles  there  are  about  100  blind  curves  of 
100-ft.  radius  and  four  or  five  less  than  100  ft.  Thi3 
road  is  located  in  country  for  the  most  part  so  precipi- 
tous that  the  upper  sides  of  cuts  are  40  to  60  ft.  deep. 
Any  attempt  to  improve  the  curvature  here  by  widening 
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at  grade  would  be  prohibitive  on  account  of  the  large 
quantities  to  be  moved.  However,  by  the  use  of  the 
"day-lighting"  method,  berms  have  been  cut  on  the 
inside  slopes  of  all  sharp  curves  which,  at  compara- 
tively small  cost,  have  increased  the  safety  as  much  as 
would  the  wider  grade. 

In  the  maintenance  of  these  roads  it  has  been  found 
that  the  berms  have  an  additional  advantage  in  their 
capacity  to  store  material  that  comes  down  in  small 
slides,  and  which  would  otherwise  fill  the  gutters  and 
thereby  cause  erosion  of  the  roadbed  during  storms. 
Where  the  slides  are  caught  by  beams  they  can  be  re- 
moved at  the  convenience  of  the  regular  maintenance 
force  instead  of  being  handled  as  emergency  repairs. 

Austin  B.  Fletcher  is  chief  engineer  of  the  California 
Highway  Commission. 


The  Engineer  and  the  City  Plan 

A  Plea  for  Engineering  Vision  and  a  Story  of  Failure 

— Achievement,  Opportunity  and  Needed 

Legislation  at  Davenport 

MUNICIPAL  engineers  were  urged  to  see  and  seize 
their  city-planning  opportunities  in  an  address  by 
Roscoe  E.  Sawistowsky,  delivered  Feb.  20,  before  the 
Iowa  Engineering  Society.  Portions  of  the  address 
dealing  with  the  subject  and  also  with  city-planning 
projects  and  problems  at  Davenport  follow : 

Engineers  are  awakening  to  the  fact  that  municipal 
engineering  today  calls  for  the  exercise  of  a  higher 
judgment,  a  broaider  vision,  and  an  imagination  tem- 
pered with  common  sense  that  will  enable  them  to  plan 
wisely  for  the  growth  of  their  cities.  The  fault  with 
the  city  engineer  is  that  he  has  been  too  intensely  ab- 
sorbed in  the  problems  of  more  or  less  precise  survey- 
ing. He  has  been  content  to  prepare  for  the  unde- 
veloped portion  of  the  city  along  the  conventional  lines 
followed  in  the  older  portions,  and  has  cut  streets 
through  regardless  of  topography,  solely  intent  on  ex- 
tension and  enlargement  as  a  checkerboard  proposi- 
tion. 

The  profession  of  city  planners  has  been  created  and 
filled  by  noted  architects  and  landscape  engineers,  due 
entirely  to  the  fact  that  the  city  engineer  has  not  been 
alive  to  his  opportunities.  He  has  considered  himself 
too  busy  with  the  T-square  and  his  book  of  logarithms 
to  look  up  and  catch  a  vision  of  the  city  of  the  future ; 
too  busy  making  the  city  orderly  and  healthy  to  con- 
sider the  opportunity  to  direct  along  sane  and  rational 
lines  the  movement  to  make  our  cities  convenient  and 
beautiful.  The  municipal  engineer,  being  the  first  on 
the  ground,  is  responsible  to  a  large  degree  for  the  lines 
along  which  our  cities  will  grow  and  for  the  ease  with 
which  small  cities  may  develop  into  large  ones.  The 
larger  part  of  the  problems  in  city  planning  so  far  has 
been  the  correction  of  mistakes  that  have  been  made  by 
the  engineer  through  lack  of  foresight  or  appreciation 
of  the  unsuitability  of  the  plan. 

Davenport  Street  Plan  Does  Not  Fit  Ground 

The  main  or  business  section  of  Davenport,  which  ex- 
tends six  blocks  back  from  the  river,  was  well  planned. 
Beyond  this  the  streets  were  continued  to  complete  the 


checkerboard  system,  regardless  of  deep  gullies  or  hills. 
Streets  were  cut  through  at  great  cost,  making  it  ex- 
tremely expensive  to  fill  up  the  ravines  for  building 
sites,  and  today  we  have  over  fifty  acres  of  this  unus- 
able property  in  the  heart  of  the  city  wholly  impossible 
to  utilize  except  at  a  prohibitive  expense.  This  could 
all  have  been  avoided  by  adjusting  the  street  plant  to 
fit  the  ground.  An  excellent  example  of  the  application 
of  the  correct  principles  of  city  planning  is  the  high 
class  residential  section  known  as  McClellan  Heights. 

I  have  prepared  plans  and  estimates  for  a  traflfic  way 
up  one  of  the  deep  ravines.  The  construction  of  this 
diagonal  street  could  be  easily  accomplished  at  a  moder- 
ate expense.  The  property  immediately  adjacent  to 
this  ravine  is  well  built  up,  but  fortunately  no  import- 
ant improvements  have  been  made  in  the  ravine.  The 
expense  of  cutting  through  this  traffic  way  would  be 
justified  and  the  saving  in  time  to  the  people  using  it 
v/ould  soon  pay  for  it,  if  we  could  apply  that  method  of 
paying  for  the  expenditure.  ■  The  distance  would  be 
shortened  over  half  a  mile.  An  easy  gradient  would 
be  possible,  not  exceeding  4  per  cent. 

Residence  District  Restrictions 

The  last  general  assembly  of  Iowa  enacted  a  law  giv- 
ing cities  of  the  third  class  authority  to  establish  a  re- 
stricted residence  district  upon  petition  of  60%  of  the 
property  owners  residing  in  said  district.  We  have 
taken  advantage  of  this  act  in  Davenport.  Only  last 
month  an  oil  company  was  contemplating  erecting  an 
automobile-filling  station  on  our  main  residence  street. 
Upon  advice  the  property  owners  petitioned  that  their 
street  be  established  as  a  restricted  residence  district. 
This  was  done,  much  to  the  consternation  of  the  oil 
company.  At  any  time  the  growth  of  the  city  should 
demand  it  for  business  purposes  the  district  upon  peti- 
tion of  60%  of  the  property  ov^Tiers  can  have  the  re- 
strictions set  aside. 

We  need  another  law  enacted  giving  cities  and  towns 
power  to  establish  building,  or  setback  lines,  on  resi- 
dence streets.  The  establishment  of  setback  lines,  or 
building  lines,  as  they  are  more  commonly  known,  se- 
cures a  uniform  setback  of  buildings  from  the  street 
lines.  That  is,  the  owner  must  locate  his  building  a 
certain  number  of  feet  from  the  street  line.  The  front 
of  his  lot  may  be  used  for  any  other  purpose,  but  he 
will  not  be  allowed  to  build  upon  it. 

Excess  Condemnation  Powers  Needed 
We  need  a  law  giving  cities  and  towns  the  power  of 
excess   condemnation.     We  are  limited   in   opening  or 
widening  any  street  or  boulevard  to  the  precise  land 
needed  for  the  specific  public  improvement. 

In  one  case  at  Davenport  a  street  was  to  be  widened 
by  taking  12  ft.  off  the  front  of  the  lot.  A  house  worth 
$800  projected  2  ft.  beyond  the  proposed  new  street  line. 
Appraisers  allowed  the  owner  damages  of  $800,  the  city 
to  take  the  house  and  dispose  of  it  at  auction.  If  we  had 
had  the  power  of  excess  condemnation  we  could  have 
taken  the  whole  property  for  about  $1000,  had  the  house 
moved  back  on  the  lot  at  a  small  expense,  and  then  we 
could  have  probably  resold  the  property  for  more  than 
the  cost  appraised.  As  it  was,  the  city  paid  $800  for  the 
house  and  sold  it  at  auction  for  $25  to  a  man  who  moved 
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it  onto  another  lot,  the  property  owner  retaining  the  lot, 
on  which  he  intends  to  erect  a  modern  dwelling. 

A  special  effort  should  be  made  to  have  laws  enacted 
by  the  next  general  assembly  giving  cities  power  to  es- 
tablish a  city  plan  commission.  This  should  be  limited 
to  about  five  members,  one  of  whom  should  be  the  city 
engineer  and  another  the  mayor,  the  law  to  require  that 
all  plats  must  have  the  acceptance  of  the  commission 
before  they  can  accepted  by  the  city  or  the  county 
and  before  any  lots  can  be  sold. 

At  present  here  in  Iowa  if  the  owner  is  unable  to  have 
his  plat  approved  by  the  authorities  he  can  still  sell  his 
lots  by  metes  and  bounds  description.  It  should  be 
made  absolutely  impossible  for  the  owner  to  lay  out  the 
lots  and  streets  in  his  addition  any  way  he  pleases,  re- 
gardless of  the  streets  connecting  and  the  general  plan 
as  a  whole. 

When  we  get  the  laws  as  above  outlined  I  think  the 
city  engineer  will  be  able  to  step  into  his  own  and  soon 
give  a  good  account  of  himself. 


Light  and  Ventilation  Insured  in 
Factory  by  Unique  Roof 

Special  Form  of    Concrete  Sawtooth   Guarantees  Air 

Distribution — Hollow  Tile  Form  Core 

Inside  Roof  Slabs 

By  Nelson  J.  Bell 

Chief  Engineer,   Schenck  &  "Williams,   Aichiitects. 
r)ayton,   Ohio. 

TWO  BUILDINGS  recently  completed  at  Morain 
City,  near  Dayton,  Ohio,  are  distinguished  from  the 
usual  type  of  one-story  factory  buildings  by  the  com- 
pleteness of  their  ventilation  and  natural  illumination 
and  by  the  contour  and  construction  of  their  roofs. 
While  the  general  type  of  roof-shed  to  procure  the  de- 
sired ends  is  not  absolutely  novel,  the  use  of  reinforced 
concrete  was  somewhat  special  and  the  use  of  large  size 
clay  tile  to  reduce  weight  has  special  interest. 

The  buildings  were  designed  for  the  Domestic  Engi- 
neering Co.,  makers  of  Delco-Light  farm  lighting  units. 
The  main  building,  270  ft.  wide  and  1000  ft.  long,  is 
intended  for  machine  shop  use.  The  other  building, 
about  100  ft.  square,  houses  the  boilers  and  other  equip- 
ment necessary  for  heating  the  main  building.  The 
two  buildings  are  connected  by  a  tunnel,  carrying  steam 
and  return  piping  and  water  mains.  No  power  plant 
was  installed,  as  the  company  buys  its  power  from  a 
central!  station  power  and  lighting  company.  Both 
buildings  have  cellars  under  their  entire  areas  for  the 
accommodation  of  piping,  heat  ducts,  etc.  The  first  floor 
of  the  main  building  is  of  the  ordinary  four-way  flat- 


.slab  type,  and  tnat  of  the  fx^iler  hou.ne  i.s  of  the  ^>eam 
and  slab  type.  There  are  no  unusual  features  con- 
nected with  the.se  floors. 

The  ventilation  and  lighting  of  the  main  building  pre- 
sented some  intere.sting  problems.  The  building  being 
so  wide,  it  was  necessary  to  provide  for  daylight  and 
ventilation  at  frequent  intervals  between  the  walls. 
Ordinary  sawtooth  roof  construction  was  not  considered 
becau.se  of  the  deficient  ventilation  inherent  in  that  con- 


SAWTOOTH  ROOF  PERMITS  PLENTY   OF  LIGHT  AND 
INSURES   VENTILATION 


LAYING   HOLLOW  TILE  FILLERS   IN   CONCRETE   ROOF 

struction.  The  Pond  roof  construction  as  exploited  by 
David  Lupton's  Sons  Co.,  of  Philadelphia,  was  con- 
sidered but  discarded  on  account  of  the  large  amount  of 
overhead  dirt  collecting,  and  light-absorbing  steel  fram- 
ing. It  was  desired  that  ceiling  surfaces  should  be 
smooth  and  that  all  projections  interfering  with  the 
passage  and  reflection  of  light  rays  should  be  eliminated. 
The  Pond  roof  contour  was  cherefore  retained  and  con- 
crete construction  was  adopted. 

The  building  was  divided  longitudinally  into  two  units 
of  four  30  ft.  bays  each,  with  a  central  connecting  bay 
30  ft.  wide.  Each  main  unit  consists  of  two  side  bays 
with  level  ceilings,  and  a  monitor  two  bays  wide,  with  a 
V-shape  roof  and  top-hung  monitor  sash  in  the  walls. 
The  connecting  bay  has  two  narrow  slots  in  its  flat 
ceiling,  over  which  are  A-frame  ventilators  e.xtending 
the  entire  length  of  the  building  and  equipped  with  top- 
hung  monitor  sash.  The  outside  walls  of  the  building 
are  of  narrow  brick  piers  inclosing  the  concrete  columns, 
the  space  between  piers  being  filled  with  side-wall  fac- 
tory sash.  Two  lines  of  ventilators,  extending  through 
the  whole  width  of  the  openings,  admit  air  through 
these  side  walls. 

In  summer,  ventilation  is  obtained  by  gravity,  heated 
air  passing  out  of  the  monitors  and  fresh  air  being  ad- 
mitted through  the  side  wall  and  A-frame  ventilators. 
In  winter,  fresh  air  is  heated  by  steam  coils  and  forced 
by  fans  through  a  sy.stem  of  ducts  and  reheating  plenum 
chambers  to  risers  at  alternate  columns  on  either  side 
of  the  monitors.  This  air  is  blown  toward  outer  Walls  of 
the  two  main  units  near  the  ceiling,  is  cooled  by  con- 
tact with  ceiling  and  walls,  returns  to  the  center  near 


668 


ENGINEERING     N E  W  S  -  R E C 0 R D 


Vol.  80,  No.  14 


^34  "Asphalt 
Compo.  Strip.jiiQ  'u 

Detail     of" 
Expcinsfon  Joint 


'■4"CtoC. 


Section      through 
Sloping     Slab 


|«-'>K 


^ 


tv 


-„--v/^"';,-?3'-5-''-;,- 


%^'-''M  i  It  [d,if° 
r-     ."^     '-y  Iki  ^  .{10. '/4t 


4  Frames  each  containing: 
l,l'/4"°5+raiqht 
l,l'/4"°  Bent 
\t,  [61"°  W° Stirrups 

Lt'  14,  '/4  'Bands,  12  "C  to  C 
f\\Col.  J6"xld" 


-30'- 


^^ 


iH 


-so!- 


hH 


2  Frames  each  corrtainmq 
I,  /g"° Straight 
l,li"°  Bent 
f'Stirrups 


le,  'A"°Banc^s,f2"CtoC. 

Col.  Id'\ld" 

10'- 


^ 


■-I0'-. 


CONCRETE    SAWTOOTH    ROOF   ON    ONE-STORY    FACTORY    HAS    BOTH    SLOPING    AND 
HORIZONTAL    SLABS    LIGHTENED    WITH    HOLLOW    TILE    INSERTS 


the  floor,  and  then  ascends  and  is  exhausted  through 
the  monitors.  This  latter  movement  is  augmented  by- 
lines of  steam  coils  placed  immediately  under  the  mon- 
itor sash.  A  cross-section  of  the  building,  shown  here- 
with, illustrates  the  scheme  of  ventilation. 

The  boiler  house  presented  similar  problems  in  re- 
gard to  light,  but  the  ventilation  was  easily  taken  care 
of  by  placing  a  V-shape  monitor  in  the  center  of  the 
roof,  with  top  hung  sash  in  its  walls  for  the  escape  of 
hot  air,  and  full  ventilating  power-house  sash  in  large 
windows  in  the  side  walls  for  the  admission  of  fresh 
The  construction  of  this  roof  was  practically  the 


was  laid  as  in  an  ordinary 
solid  slab,  and  equally  spaced 
without  regard  to  the  posi- 
tions of  the  concrete  ribs. 
Alternate  rods  were  bent  up 
over  the  girders  to  resist 
diagonal  tension  and  stresses 
due  to  reverse  moment. 

In  construction,  the  con- 
crete was  mixed  rather  stiff. 
The  girders  were  first  filled  to 
the  bottom  of  the  slab,  the  2 
in.  lower  layer  of  concrete 
was  placed  on  the  slab  form, 
and  the  tiles  were  then  laid, 
being  held  in  place  on  the 
sloping  forms  by  means  of 
concrete  spacing  blocks,  as  il- 
lustrated. After  the  tiles 
were  placed,  the  ribs  were 
filled  and  the  2-in.  top  layer 
of  concrete  laid,  graded,  and 
floated  smooth  to  receive  the 
composition  roofing.  Both  buildings  were  built  by  the 
Danis-Hunt  Construction  Co.  of  Dayton.  The  archi- 
tects were  Schenck  &  Williams,  of  Dayton,  for  whom 
the  writer  is  chief  engineer. 


^ 


air. 

same  as  that  of  the  roof  of  the  main  building. 

In  order  not  to  interfere  with  the  reflection  of  light, 
the  ceilings  had  to  be  smooth  and  free  from  beams 
running  at  right  angles  to  the  light  rays.  This  was 
accomplished  by  using  deep  slabs  spanning  the  20  ft. 
between  girders,  and  by  turning  up  spandrel  beams  at 
the  edges  of  openings.  In  order  to  lighten  the  weight 
of  these  slabs,  and  also  to  reduce  condensation  as  far 
as  practicable,  hollow  tile  were  placed  in  the  centers  of 
the  slabs,  and  so  spaced  as  to  allow  all  shearing  and  com- 
pressive stresses  to  be  taken  by  the  concrete.  The  slabs 
were  10  in.  thick  over  all,  there  being  2  in.  of  concrete 
on  the  bottom,  then  6  in.  of  tile,  then  2  in.  of  concrete  on 
the  top.  The  tile  used  were  of  special  section,  being 
6  in.  high  and  16  in.  wide,  with  rounded  corners  and 
without  webs  for  the  sloping  roofs  and  6  x  12-in.  square 
tiles  in  the  flat  roofs.  They  were  made  in  lengths  of 
2  ft.  They  were  spaced  to  allow  3  x  10-in.  webs  between 
the  lines  of  tiles  for  the  flat  roofs  and  4  x  10-in.  webs 
on  the  slopes.  End  tiles  were  closed  by  means  of  a 
shallow  filling  of  concrete  and  the  ends  of  rows  were 
kept  about  2  ft.  from  the  girder  edges  to  form  a  T- 
section,  and  also  to  allow  the  steel  to  be  "trussed  up" 
over  the  girder. 

The  reinforcement  of  the  girders  was  composed  of 
several  unit  frames,  each  frame  consisting  of  one 
straight  and  one  bent  rod  with  stirrups  looped  around 
and  wired  to  the  main  rods.     The  slab  reinforcement 


Protection  Table  Used  on  Shield 
for  Sewer  Tunnel 

Designed    for    Constructing    Two  Miles    of    Six-Foot 

Concrete  Sewer — Temporary  Lining 

of  Timber  Cants 
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wo  shields  for  driving  11,000  ft.  of  6-ft.  sewer 
tunnel  at  Milwaukee  installed  bj^  the  contractor 
after  having  completed  2500  ft.  by  other  methods,  have 
the  new  feature  of  a  platform  or  protection  table  at 
the  upper  part  of  the  face.  The  shields  have  an  ex- 
terior diameter  of  9  ft.  4  in.  and  an  over-all  length  of 
9  ft.  82  in.  The  cutting-edge  section  is  20  in.  long. 
The  shell  is  made  of  1-in.  plate  to  the  back  of  the  jack 
chambers  and  of  i-in.  plate  in  the  tail.  The  total  weight 
of  each  shield  is  22,500  lb.  The  driving  power  is  unusu- 
ally ample,  comprising  ten  60-ton  hydraulic  jacks,  sup- 
plied by  an  accumulator  served  by  a  four-plunger  pump. 
The  pressure  is  5000  lb.  per  square  inch. 

Maple       heart 
1  cants   or   segments 
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SHIELD  FOR  DRIVING  MILWAUKEE  SEWER  TUNNEL 

sketch.  Ten  normal-length  cants  are  required  to  the 
circle;  short  lengths  made  from  the  waste  ends  of 
timbers  are  fitted  to  place.  In  making  up  the  cants, 
the  wedge-shaped  strips  sawed  off  the  outside  of  the 
cants  are  nailed  to  the  inner  side,  forming  a  curved 


face   which    saves   the   concrete   otherwise   wasted    in 
filling  out  the  polygonal  contour. 

The  fini.shed  .sewer  consi.sts  of  a  12-in.  shell  of  1 :2i  :4J 
concrete,  un.  einforced,  of  6  ft.  in.sjde  diameter.  The 
depth  of  cover  on  the  tunnel  averages  40  ft.,  with  a 
range  of  from  6  ft.  to  72  ft.  The  work  is  for  the 
Milwaukee  Sewerage  Commission  and  the  Wm.  J. 
O'Brien  Construction  Co.  is  the  contractor  for  this  sec- 
tion, 13,500  ft.  long.  The  shields  were  constructed  by 
the  Milwaukee  Bridge  Co.  Information  ha.s  been  fur- 
nished by  Lee  G.  Warren,  engineer  for  the  contrac- 
tors. 
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Motor  Equipment  For  Highway 
Maintenance  Work 

Light  Trucks  and  Trailers  Combine  the  Advantages  of 

the  Patrol  with  llie  Economy  of  the 

Gang  System 

By  W.  R.  Farrington 

Division   Engineer,   Massachusetts   Highway   Commission. 
Middlebo  rough 

AS  THERE  has  been  considerable  discussion  recently 
as  to  the  relative  efficiency  and  economy  of  the 
patrol  and  gang  system  of  road  maintenance,  a  system 
combining  some  of  the  best  advantages  of  both  patrol 
and  gang  systems,  now  in  use  in  one  of  the  divisions  of 
the  state  highway  work  in  Massachusetts  should  be  of 
interest.  This  system  provides  for  practically  constant 
supervision  and  quick  repairs  as  does  the  patrol  system, 
and  has  also  the  economy  and  the  possibility  of  doing 
more  extensive  repair  work  than  can  be  done  economic- 
ally by  the  patrol  men.  Incidentally,  the  "patrol,"  "con- 
tract," "local  repair  agent"  and  "gang"  systems  of  main- 
tenance have  all  been  tried  at  different  times  on  state 
highway  work. 

Under  the  contract  system  all  ordinary-  repairs  were 
covered  by  the  contract  pri  e,  but  in  case  of  unusual 
washouts  and  similar  contingencies  the  actual  cost  of  the 
additional  work  was  borne  by  the  state.  Both  patrol  and 
contract  systems  were  satisfactory  under  conditions  pre- 
vailing on  most  of  the  state  highways  previous  to  the 
advent  of  the  automobile,  or  where  an  ordinary  water- 
bound  macadam  or  gravel  surface  would  carry  the  travel 
economically. 

After  the  patrol  and  contract  systems  were  largely 
given  up  and  before  the  gang  system  was  generally 
adopted,  much  of  the  work  was  in  charge  of  Ic^al  repair 
agents,  who  made  repairs  as  ordered  from  the  division 
engineer's  office.  Parties  with  some  knowledge  of  road 
work  and  who  had,  or  could  readily  obtain,  teiims  and 
laborers  were  appointed  agents. 

In  handling  the  repair  work  at  the  present  time  each 
division  is  divided  into  sections  with  a  for3man  in 
charge  of  all  repairs — except  resurfacing  work,  which  is 
done  by  contract,  and  certain  other  resurfacing  work  re- 
quiring considerable  equipment,  which  is  handled  by  a 
regular  resurfacing  gang.  The  foreman  's  provided 
with  a  car  having  a  light  truck  body,  and  is  stationed 
at  a  centi'al  point.  Ordinarily  he  drives  over  the  roads 
once  every  two  or  three  days;  but  the  sections  are  so 
arranged  that  he  can  inspect  all  of  the  roads  in  his  sec- 
tion in  a  single  day  when  necessary. 
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TRAIT.ER    CAN    HOLD    TAR    HEATER,    WHICH    CAN    BE    REMOVED  TO  MAKE  ROOM  FOR  OTHER  MATERIALS 

SIX   MEN   CAN   SLEEP    IN   THIS  TRAILER  VAN 


The  foreman's  car  can  carry  6  men  or  materials 
weighing-  1000  lb.  This  enables  him  to  transport  men 
from  place  to  place.  In  case  small  repairs  are  needed, 
he  can  take  one  or  more  men  as  well  as  the  necessary 
tools  and  materials,  thus  doing  away  with  one  of  the 
chief  objections  to  the  ordinary  gang  system — the  diffi- 
culty of  economically  handling  necessary  repairs  when 
the  gangs  are  working  elsewhere. 

In  each  section  there  are  two  or  three  patching  gangs 
consisting  usually  of  from  4  to  6  men.  Formerly  a 
single  team  was  used,  the  equipment  consisting  of  a 
portable  heating  kettle,  a  small  mounted  tool  house^ — or 
tool  box  on  wheels — and  the  necessary  tools,  usually  in- 
cluding a  heavy  hand  roller.  At  present  these  gangs  are 
being  equipped  with  the  light  motor  apparatus  described 
later.  These  gangs  do  all  the  ordinary  repair  work,  in- 
cluding the  necessary  patching  of  road  surface  and 
work  on  gutters,  shoulders  and  culverts. 

The  motor  equipment  consists  of  a  light  truck  and  a 
trailer  with  a  tar  kettle,  which  is  easily  removed.  When 
it  is  not  economical  to  transport  the  men  to  and  from 
some  central  point,  vans  are  being  provided  in  which 
they  can  live. 

The  truck  is  a  light  car  with  runabout  seat  and  a 
light  truck  body  which  is  constructed  so  as  to  form 
seats  along  the  sides  for  the  men.  It  will  carry  two 
barrels  of  oil  or  tar,  or  materials  weighing  1000  pounds. 
The  trailer  body  is  of  metal  and  is  constructed  on  the 
same  general  lines  as  the  truck,  so  that  either  men  or 
materials  can  be  transported  when  the  kettle  is  not  in 
use.  The  truck  and  trailer  will  carry  12  men  or  ma- 
terials weighing  a  ton. 

The  van  is  constructed  of  as  light  materials  as  pos- 
sible and  is  covered  with  oiled  canvas.  There  are  bunks 
for  4  men  and  sufficient  space  at  the  front  end  for  an 
oil  stove — which  can  be  used  both  for  cooking  and 
heating — and  for  luggage.  The  upper  bunks  swing  back 
so  that  the  lower  bunks  can  be  used  as  seats.  The 
truck,  trailer  and  van  have  30  x  3J-in.  pneumatic  tires, 
thus  avoiding  the  necessity  of  carrying  several  differ- 
ent sizes  of  shoes  and  tubes. 

While  intended  for  only  four  men,  the  van  will  accom- 
modate six  m_en  temporarily  by  stretching  heavy  canvas 
between  the  bunks. 

On  the  first  trucks  no  change  was  made  in  the  gear 
ratio  regularly  furnished  by  the  manufacturer,  but  4  to 
1  driving  gears  have  been  installed  in  the  more  re- 
cently acquired  trucks — the  lower  gear  ratio  resulting 


in  increased  power  and  reduced  speed,  but  allowing  as 
high  a  rate  of  speed  as  is  probably  advisable  with  an 
outfit  of  this  kind. 

Aside  from  the  cars  or  light  trucks  for  the  foremen, 
the  equipment  described  was  first  used  in  1917  and  of 
course  under  unusual  labor  conditions.  But  while,  on 
the  other  hand,  the  difficulty  of  obtaining  competent 
laborers  was  a  handicap  in  inaugurating  a  new  method 
of  handling  the  work,  the  system  has  certainly  proved  a 
success  and  it  has  been  possible  to  keep  the  roads  in  the 
sections  cover3d  in  better  repair  and  at  a  less  cost  than 
would  otherwise  have  been  possible. 

For  heavier  work  heavier  trucks  are  without  doubt  ad- 
visable, but  for  the  particular  work  described  the 
writer  believes  the  outfit  used  is  the  most  economical 
and  efficient.  Some  of  the  advantages  are  low  first  cost 
and  very  reasonable  cost  of  upkeep.  The  pneumatic 
tires  not  only  save  time  in  transporting  m.en  and  ma- 
terials or  in  moving  between  jobs,  but  also  save  wear 
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and  tear  on  the  outfit,  which  of  course  affects  the  main- 
tenance cost. 

By  using  the  light  units  the  dead  weight  is  kept  at  a 
minimum  at  all  times.  When  the  kettle  is  in  use  on 
patching  work,  the  trailer  and  kettle  can  be  detached  and 
the  truck  used  to  bring  up  bituminous  or  other  ma- 
terials without  delaying  the  work,  since  the  trailer  and 
kettle  are  light  enough  to  be  moved  short  distances  bv 
the  men. 
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Experiences  with  Imhoff  Tank  Foaming  Told 
by  Sewage-Works  Operators 

Engineers  and  Chemists  at  Fitchburg,  Schenectady,  Rochester,  Atlanta  and  Columbus  Sum  Up  Difficulties, 
How  Overcome,  and  Give  Opinions  as  to  Causes — Good  Sludge  Digestion  and  Removal  of  First  Importance 


[Foaming  in  Imhoff  or  tivo-story  sewage-settling 
tanks,  requiring  strenuous  efforts  to  prevent  most 
trouhlesoTrne  overflow  of  scum  through  gas  vents,  has 
been  the  experience  of  many  sewage-works  operators, 
especially  soon  after  the  tanks  were  first  put  in  opera- 
tion. Experiences  with  foaming  up  to  the  autumn  of 
1917  have  been  sent  by  request  to  Engineering  News- 
Record  by  the  operators  of  sewage-works  in  five  cities 
and  are  printed  below.  At  Fitchburg  and  Rochester 
foaming  has  given  but  little  trouble,  but  at  Schenectady , 
Atlanta  and  Columbus  the  contrary  has  been  true.  Rais- 
ing gas  vents  slightly  wa^  of  material  assistance  in  pre- 
venting overflows  at  Schenectady,  but  an  8-ft.  extension 
at  one  of  the  Atlanta  plants  was  of  no  avail.  Gas-vent 
extensions,  playing  water  onto  the  scum  or  stirring 
with  poles,  are  palliatives  at  best.  Foaming  should  be 
prevented  by  the  removal  of  well-digested  sludge  and 
scum  and  by  giving  care  to  other  operating  details. — 
Editor.] 


No  Persistent  Foaming  at  Fitchburg 

By  Frank  Woodbury  Jones 

Supervising    Chemist 

THE  Imhoff  tanks  at  Fitchburg,  Mass.,  were  put  in 
operation  Oct.  15,  1914.  No  persistent  foaming  has 
occurred  up  to  the  present  time  and  only  three  cases  of 
temporary  foaming,  two  in  Tank  1  and  one  in  Tank  5, 
have  been  noted. 

On  Aug.  2,  1915,  Tank  1,  which  had  been  in  the  con- 
tinuous use  and  had  had  some  sludge  withdrawn,  be- 
came very  active  and  a  sludgy,  boiling  froth,  which  ap- 
peared first  in  one  row  of  chimneys,  rose  to  a  maximum 
height  of  4.5  ft.  above  the  water  level.  The  average 
specific  gravity  of  this  froth  was  found  to  be  0.360. 
No  frothing  occurred  in  the  side  vents.  Sludge  from 
the  secondary  or  post-filter  tanks  had  been  admitted  to 
this  tank  July  23  to  28,  and  the  weather  during  the 
week  prior  to  Aug.  2  was  very  rainy  and  mjuggy.  The 
depth  of  sludge  in  Tank  1  when  the  foaming  began 
was  well  within  the  allowable  depth  of  10.5  ft.,  there 
being  only  4.42  ft.  previous  to  the  admission  of  the 
secondary  tank  sludge.  Tank  4,  which  was  operating  in 
parallel  with  Tank  1  at  that  time,  contained  about  3  ft. 
more  sludge,  but  showed  no  signs  of  unusual  activity. 
On  Aug.  3,  on  account  of  repairs  in  the  siphon  line,  it 
was  necessary  to  shut  down  the  plant  for  ten  days. 
Tank  1,  however,  was  not  used  again  until  October  and 
then  all  trace  of  foaming  had  disappeared. 

During  June,  1916,  foam  rose  18  in.  in  the  east  row 
of  the  side  vents  of  Tank  1  and  spilled  into  the  sedi- 
mentation chamber.  Turning  a  hose  on  the  froth  had 
no  permanent  effect,  but  when  sludge  was  withdrawn 
the  foaming  ceased.  Again,  on  Aug.  9,  1917,  after  a 
week  of  exceedingly  hot  weather,  foaming  was  fioted 
in  some  of  the  chimneys  of  Tank  5.     The  sludge  com- 


partment, as  in  the  preceding  case,  was  full  to  the  slots. 
After  withdrawing  2  ft.  of  sludge  on  Aug.  11  the  foam- 
ing subsided  and  the  operation  of  the  tank  became 
normal. 

It  would  appear  that  wet  muggy  weather,  when  the 
barometer  is  low,  is  most  favorable  for  foaming  and 
that  a  tank  filled  with  sludge  to  the  critical  depth  is 
most  susceptible,  although  foaming  may  occur  when  the 
sludge  depth  is  not  excessive.  Withdrawal  of  sludge 
or  a  temporary  lowering  of  the  tank  level  to  reduce  gas 
pressure  may  afford  some  relief  in  cases  of  incipient 
foaming. 


Gas  Vents  Raised  and  Well-Digested  Sludge  and 
Scum  Removed  at  Schenectady 

By  Earl  Devendorf 

Assistant    Eng-ineer-in-charge    of    Sewage    Disposal 

THE  sewage-treatment  plant  at  Schenectady,  N.  Y., 
consisting  of  Imhoff  tanks  and  sprinkling  filters, 
was  put  in  operation  Jan.  12,  1915.  During  the  winter 
there  was  very  little  gasification  in  the  digestion  cham- 
bers. 

In  June,  1915,  the  first  sludge  was  drawn.  It  was 
coarse,  brown,  had  a  very  offensive  odor  and  was  acid. 

To  correct  the  acidity,  from  100  to  400  lb.  of  lime  was 
introduced  into  each  tank.  Almost  immediately  there- 
after large  volumnes  of  gas  were  given  off  and  about 
the  middle  of  July  much  foam  arose  in  the  gas  vents 
and  overflowed  the  walls  into  the  sedinientation  com- 
partments. The  freeboard  of  these  tanks  was  only 
about  9  in.  In  an  effort  to  prevent  the  tanks  from 
foaming  over,  the  scum  in  the  gas  vents  was  broken  up 
by  hose  streams  applied  daily,  and  sometimes  more  than 
once  each  day.  When  conditions  were  worse,  fermenta- 
tion was  so  active  that  the  tanks  would  foam  over 
within  a  very  few  hours  after  the  scum  had  been 
driven  down  by  the  hose  streams.  Upon  the  advent  of 
cold  weather,  the  foaming  gradually'  decreased  and 
finally  ceased.  Whether  the  active  fermentation  im- 
mediately following  the  introduction  of  the  lime  was 
due  to  the  lime  or  to  the  advent  of  the  warn,  weather 
was  not  entirely  clear,  although  it  seem^  likely  that  the 
latter  condition  wa&  the  more  important. 

During  the  spring  and  early  summer  of  1916  foam- 
ing continued  as  in  1915.  Lime  was  again  introduced 
and  almost  immediately  stopped  the  foaming,  although 
it  did  not  stop  the  evolution  of  gas.  An  examination 
of  the  sludge,  however,  showed  it  to  be  exceedingly  of- 
fensive, and  it  became  evident  that  the  lime  was  un- 
favorable to  a  satisfactory  digestion  of  the  sludge. 

In  the  summer  of  1916  the  gas  vents  were  raised 
about  14  in.  by  means  of  plank  boxes.  This  greatly 
reduced  the  labor  necessary  for  hosing  the  scum  to  pre- 
vent the  tanks  from  foaming  over. 

During  the  summer  of  1917,  foamiiig  appeared,  but 
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.vith  the  aid  of  the  plank  boxes  it  did  not  assume  any 
serious  proportion,  although  if  the  quantity  of  sludge 
and  scum  within  the  tanks  is  not  properly  controlled  the 
foam  passes  over  the  raised  gas  vents. 

The  cause  of  foaming  at  Schenectady  is  unquestion- 
ably the  overloading  of  the  very  shallow  digestion  cham- 
bers and  the  consequent  intensive  fermentation  which 
goes  on  during  warm  weather.  This  fermentation  is 
no  doubt  more  intense  on  account  of  the  low  tempera- 
ture of  the  sewage,  due  to  the  use  of  ground  water. 
This  has  the  effect  of  shortening  the  warm  season, 
during  which  fermentation  is  very  active,  and  necessi- 
tates the  digestion  of  the  large  quantity  of  sludge  ac- 
cumulated during  periods  of  low  temperatures. 

The  foaming  over  of  the  tanks  has  been  substantially 
stopped  by  the  frequent  removal  of  sludge  from  the  di- 
gestion chambers  and  of  scum  from  the  gas  vents.  At 
Schenectady  the  scum  may  be  removed  by  drawing  it  off 
onto  the  sludge  beds  through  the  sludge  pipe,  the  riser 
of  which  terminates  about  16  in.  below  the  top  of  the 
wooden  boxes. 

The  success  in  dealing  with  foaming  at  Schenectady 
is  due  to  raising  the  gas  vents  and  to  the  proper  re- 
moval of  well  digested  sludge  and  scum. 


Raising  Atlanta  Gas  Vents  of  No  Avail,  But 
Foaming  Always  Stopped  Somehow 

By  Charles  C.  Hommon 

Chemist   in   Charge 

IN  AN  effort  to  control  foaming  in  the  Imhoff  tanks 
at  Atlanta,  Ga.,  I  tried  building  one  of  the  vents  at 
the  Proctor  Creek  plant  high  enough  to  retain  the  scum.- 
As  I  remember,  I  built  it  up  some  8  ft.  The  foam  ran 
Gver  the  top  of  it,  so  I  gave  up  the  idea  as  a  bad  one. 
It  is  my  personal  opinion  that  the  only  way  to  relieve 
this  trouble  is  to  remove  the  cause.  Just  what  the  cause 
is  I  am  not  able  to  state  definitely.  We  have  always 
been  able  to  stop  our  foaming  by  some  means,  such  as 
drawing  sludge,  stirring  the  sludge  with  water  under 
pressure,  putting  the  tank  out  of  commission  for  a  short 
time,  changing  sludge  from  one  tank  to  another,  but 
have  not  found  anything  that  will  work  in  all  cases.  I 
feel  sure  there  must  be  some  remedy,  but  thus  far  I 
have  not  been  able  tc  lay  my  hands  on  it. 

[Notes  on  raising  the  gas  vents  may  be  found  in  the 
1916  report  of  the  American  Society  of  Municipal  Im- 
provements, p.  467. — Editor,] 


Sludge  Removal  Indicated  as  Primary  Means  of 
Foaming  Control  at  Columbus 

By  C.  B.  Hoover 

Chemist   in   Charge 

ONE-STORY  settling  tanks  were  in  service  at  the 
Colunabus  sewage-works  for  seven  years,  1909  to 
1915,  inclusive.  In  1915-17  these  tanks  were  changed 
to  the  two-story  type.  During  1916  and  1917  com- 
pleted -  tv^fo-story  units  have  been  in  service  and  con- 
siderable trouble  has  been  occasioned  by  foaming  from 
the  gas  vents.  The  impression  seems  to  prevail  that 
this  phenomenon  is  distinctive  of  the  two-story  type 
of  tank,  but  our  experience  leads  us  to  believe  that  the 
gas  vent  of  the  two-story  tank  has  merely  made  more 
manifest  certain  tank-treatment  activities  which  occur 
in  the  one-story  tanks  also. 


Our  experience  with  the  one-story  tank  indicated  that 
good  clarification  could  be  maintained  for  from  four  to 
six  weeks  in  warm  weather,  after  which  the  effluent 
from  the  tank  would  begin  to  show  a  higher  suspended- 
matter  content  and  the  deterioration  in  the  quality  of 
the  effluent  would  continue  until  the  tank  would  be- 
come useless  as  a  clarifying  device.  Under  such  circum- 
stances the  tank  liquor  would  be  noticeably  blacker  than 
the  untreated  sewage  and  the  active  production  and  re- 
lease of  gas  would  result  in  large  volumes  of  sludge  be- 
ing lifted  to  the  surface. 

The  foaming  from  the  gas  vents  of  our  new  two-story 
tanks  has  appeared  in  from  four  to  six  weeks  from  the 
time  the  tanks  were  placed  in  service.  This  leads  us  to 
believe  that  the  cause  is  identical  with  that  which  in- 
terferes with  the  clarifying  function  of  the  one-story 
tank  and  that  the  gas  vent  of  the  two-story  tank  sim- 
ply accentuates  the  trouble. 

We  believe  that  the  trouble  has  its  source  in  the  bot- 
tom sludge,  which  would  be  the  oldest  and  most  ad- 
vanced in  decomposition,  and  that  if  a  sufficient  vol- 
ume of  this  highly  gas-charged  sludge  is  removed  at  the 
right  time  the  foaming  can  be  practically  obviated.  The 
problem,  however,  is  probably  not  as  simple  as  this 
statement  would  indicate,  and  in  order  to  prevent  foam- 
ing and  also  to  discharge  only  well-digested  sludge  on 
the  drying  beds,  other  factors  may  have  to  be  con- 
sidered, such  as  a  proper  adjustment  of  the  rate  of  flovr 
through  the  tanks. 


No  Foaming  at  Rochester — Scum  Broken  Down  as 
Soon  as  Observed 

By  W.  a.  Bantrell 

Engineer  and   Chemist 

THERE  has  been  no  foaming  at  the  Brighton  plant 
of  Rochester,  N.  Y.,  which  was  put  into  operation 
Mar.  1,  1916,  nor  at  the  Irondequoit  plant,  which  has 
been  in  operation  since  March,  1917.  At  both  plants, 
however,  there  has  been  scum  or  sludge  rising  in  the 
gas  slots,  but  this  was   not  permitted  to  accumulate. 


[Details  of  foaming  and  other  experiences  on  starting 
up  the  Imhoff  tanks  at  Columbus  were  given  by  Mr. 
Hoover  in  Engineering  News-Record,  May  31,  1917,  p. 
447.  An  article  on  foaming  troubles  at  Dallas,  Tex.,  by 
Charles  Saville  and  R.  H.  Gould,  was  printed  in  Engi- 
-neering  Neivs-Record,  Dec.  6,  1917,  p.  1067. — Editor.] 


City  Managers  Exchange  Information 

In  accordance  with  a  plan  agreed  on  at  their  last  con- 
vention the  members  of  the  City  Managers  Association 
(H.  G.  Otis,  secretary,  Beaufort,  S.  C.)  are  receiving 
monthly  a  paper  written  by  one  of  their  number  deal- 
ing with  city  manager  problems.  The  first  of  these 
papers  is  by  C.  A.  Bingham,  city  manager  of  Norwood, 
Mass.,  for  the  last  two  or  three  years,  but  just  chosen 
manager  of  Waltham,  Mass.  Mr,  Bingham's  paper 
deals  first  with  the  importance  of  having  a  municipal 
highway  program,  then  outlines  a  five-year  highway 
program  adopted  by  Norwood  in  1915,  under  which 
$140,000  of  $200,000  proposed  expenditure  has  already 
been  carried  out. 
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Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


The  New  Era  and  Engineers 

Sir — You  have  pointed  out  the  way.  In  the  front  page 
editorials  of  recent  issues  of  Engineering  Neivs-Record 
you  have  opened  up  a  new  line  of  thought  for  engineers 
— and  to  start  an  engineer  seriously  thinking  along  a 
definite  line,  with  a  worth-while  objective,  invariably 
means  an  answer  at  the  end.  We  cannot  conceive  of  its 
being  other  than  the  correct  answer. 

May  we  say  that  it  is  the  accepted  time  for  earnest 
thought,  at  least.  It  is  the  eve  of  the  day  on  which  en- 
gineers will  come  into  their  own.  This  fact  cannot  be 
doubted. 

The  problems  which  you  are  presenting  so  ably  are,  as 
you  say,  deep  seated.  Anyone  seeking  the  process  of 
solution  is  given  no  accepted  formula  in  which  known 
values  may  be  substituted,  no  "good  practice"  has  been 
laid  down,  nor  can  he  turn  to  the  "answers"  and  check 
his  result.  Yet  after  all  there  are  known  quantities, 
elemental  ones,  and  any  solution  which  fails  to  apply 
justice,  plain  human  kindness  (or  may  we  say  neighbor- 
liness  and  perhaps  a  little  charity?)  toward  institu- 
tions which  are  the  result  of  the  system  rather  than  the 
acts  of  individuals  who  have  contributed  to  the  system, 
must  fail  to  produce  the  answer  that  will  stand  the  test. 
The  factors  which  have  brought  about  a  condition 
bordering  on  a  crisis,  which  at  the  present  moment  is 
merely  held  in  abeyance  pending  the  vindication  of  our 
very  right  to  exist  as  a  self -governed  people,  are  so  in- 
volved, are  such  a  tangled  mess  of  thoughts,  words  and 
actions  of  a  shortsighted  and  selfish  humanity,  reaching 
back  so  far  into  the  past  that  no  scheme  hastily  pre- 
pared or  half-heartedly  applied  can  obtain  a  lasting 
remedy. 

The  failure  of  the  present  arrangement  is  apparent; 
the  causative  facts  are  obtainable  and  a  solution  is  pos- 
sible. Engineers  have  solved  big  problems  before,  and 
oven  though  this  one  is  somewhat  out  of  their  usual  line 
of  endeavor,  a  great  opportunity  is  presented  here — a 
chance  to  increase  the  scope  of  the  profession  so  that 
it  may  more  nearly  assume  its  proper  proportions. 
Surely  engineers  will  not  fail  in  this,  by  far  the  biggest 
chance  to  serve  mankind  by  properly  directing  the  force 
of  "human  nature." 

I  have  been  greatly  interested  in  these  editorials  and 
the  letters  of  comment.  It  seems  to  me  that  you  are 
reaching  all  engineers,  but  especially  the  younger  fel- 
lows who  have  the  future  to  face,  who  have  not  yet  lost 
that  certain  fire  of  enthusiastic  idealism  which  is  so 
often  obscured  by  the  mellowing  process  of  maturity 
and  the  settling  down  to  a  sort  of  contented  conserva- 
tism. But  this  is  a  job  for  both  young  and  old.  And 
even  the  young  chap  in  the  most  obscure  capacity  may 
have  a  good  idea — all  can  help. 

Let  every  engineer  apply  to  the  consideration  of  the 
human  forces  and  their  interrelations — which  play  such 
an  important  part  in  the  actual  completion  of  the  thing 


which  he  conceives,  designs  or  constructs — the  same 
acumen  which  he  now  employs  in  working  out  the  de- 
tails of  his  material  plans.  Let  us  not  only  deal  with 
things  but  also  with  people. 

You,  sir,  have  entered  the  wedge.  I  wish  to  con- 
gratulate you  and  urge  that  you  do  not  cease  driv- 
ing it  deeper  now  that  the  way  is  opened. 

H.   W.   Skidmore, 
Construction  Engineer,  Department  of  Public  Works. 

Oak  Park,  111. 

Mill  Buildings  and  Laminated  Floors 

Sir — Allow  me  to  compliment  you  on  the  display  cover 
used  on  the  Dec.  27,  1917,  number  of  Engineering  News- 
Record,  also  upon  the  very  complete  article  on  Mill 
Construction  Buildings  by  F.  W.  Dean,  which  was 
printed  in  that  issue.  I  recognized  the  cover  design  as 
a  picture  of  the  Wood  worsted  mill  at  Lawrence,  Ma.ss., 
and  understand  that  this  is  the  largest  plant  of  its  kind 
in  the  world.  This  building  stands  as  an  example  of 
extra  large  floor  areas  which  have  been  made  fire-safe 
by  proper  handling. 

An  article  of  this  kind  coming  from  such  a  well  known 
engineer  as  Mr.  Dean  is  without  doubt  a  standard  and 
represents  conservative  practice  in  mill  building  de- 
sign. While  the  details  which  he  described  vary  con- 
siderably from  those  used  in  sections  of  the  country 
outside  of  New  England,  the  basic  principles  are  the 
same  as  used  throughout  the  Middle  West.  I  believe 
that  the  use  of  pintles  between  columns  is  almost  en- 
tirely confined  to  the  New  England  states,  but  do  not 
doubt  their  effectiveness  as  described  by  the  article 
It  is  difficult  to  make  engineers  of  the  Middle  Wes*^ 
recognize  their  value,  since  their  experience  has  not 
warranted  the  added  expense  of  this  type  of  construc- 
tion. 

The  current  practice  in  this  section  of  the  countn'  is 
to  allow  the  posts  from  each  floor  to  rest  directly  upon 
the  post  cap  of  the  floor  below,  butting  the  girders 
against  the  post  on  each  side  at  the  cap.  The  objection 
to  having  the  ends  of  the  girders  rest  upon  brackets 
on  the  caps  which  project  beyond  the  line  of  the  column 
below  is  very  logical,  but  experience  here  has  not  shown 
that  such  construction  is  dangerous,  especially  where 
sprinkler  equipment  is  provided. 

Again,  the  use  of  metal  hangers  or  stirrups  is  objec- 
tionable due  to  the  effects  of  fire  as  stated  by  Mr.  Dean, 
but  local  engineers  depend  on  the  efficiency  of  the 
sprinkler  system  to  prevent  such  failures.  We  have 
recognized  this  point  in  our  Engineering  Bulletin  No.  2 
on  "Heavy  Timber  Mill  Construction  Buildings"  and 
have  advised  placing  beams  on  the  top  of  girders  as  sug- 
gested by  Mr.  Dean  in  his  paper. 

We  notice  that  the  term  "longleaf"  yellow  pine  is 
used  in  two  or  three  places  in  the  article  and  wish  to 
call  your  attention  to  the  fact  that  the  terms  "longleaf" 
pine  and  "shortleaf"  pine,  etc.,  have  been  superseded  by 
a  new  classification  in  which  Southern  pine  structural 
timbers  are  graded  as  "dense"  and  "sound."  It  may  also 
be  well  to  note  that  the  new  requirements  for  selec' 
structural  material  call  for  at  least  85  ^r  of  heartwood. 
girth  measurement,  measured  anj'where  in  the  length  of 
the  piece. 

Mr.   Dean  condemns  the  use  of  laminated  floors   in 
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mill  buildings,  but  our  experience  in  the  Middle  West 
has  shown  them  to  be  very  satisfactory.  They  permit  the 
use  of  wide  bays  and  heavy  loads,  and  at  the  same  time 
provide  smooth,  flat  ceiling  spaces  with  good  light  and 
free  from  members  forming  small  panels  or  pockets. 
There  are  many  buildings  in  this  section  of  the  coun- 
try in  which  this  type  of  floor  has  been  used  with  good 
results,  especially  where  extremely  heavy  loading  is  to 
be  carried. 

A  strong  and  stiff  floor  will  result  if  planks  2  or  3  in. 
thick  and  6  or  8  in.  wide,  depending  on  the  amount  of 
load  to  be  carried  and  the  length  of  span,  are  laid  to  butt 
over  the  girders,  with  one  plank  laid  across  the  girders 
.*^t  frequent  intervals  (every  sixth  or  eighth  piece)  to  act 
as  a  tie  in  the  floor.  Another  method  is  to  have  the 
ends  of  planks  join  at  or  near  the  quarter  point  of  the 
span  between  girders,  taking  care  to  break  joints  in 
such  a  way  that  no  continuous  line  across  the  floor  will 
occur. 

In  laying  laminated  floors  it  is  advisable  to  omit  the 
last  two  planks  at  walls  until  after  glazing  and  roofing 
have  been  completed.  Then  these  spaces  should  be  filled 
in  close  against  the  walls.  General  practice  in  this 
locality  recommends  that  laminated  floors  be  laid  with- 
out nailing  to  the  girders  which  support  the  floors,  so 
that  expansion  in  the  floor,  due  to  dampness,  will  not 
cause  movement  in  the  girders  at  the  walls.  The  ma- 
terial for  laminated  floors  is  surfaced  on  four  sides  and 
the  corners  beveled  to  provide  a  finished  appearance  to 
the  ceiling  on  the  floor  below.  In  laying,  the  pieces 
are  spiked  together  at  18-in.  distances  with  60-penny 
nails.  This  main  floor  is  covered  with  a  1-in.  finished 
floor  of  hardwood  or  edge-grain   softwood. 

C.  G.  Paul. 
Construction  Engineer,   National  Lumber  Manufactur- 
ers Association. 

Chicago. 

Why  Not  Double-Decked  Streets 
for  New  York  City? 

Sir — The  New  York  daily  papers  have  been  giving 
publicity  to  a  proposed  solution  for  the  relief  of  traffic 
on  Fifth  Avenue,  New  York  City,  between  40th  and  59th 
streets.  The  writer  refers  to  the  plan  proposed  by  Dr. 
J.  A.  Harriss,  fourth  deputy  police  commissioner,  in 
charge  of  traffic.  Briefly,  this  proposal  consists  in  the 
widening  of  the  present  elevated  structure  on  Sixth 
Avenue,  between  the  streets  mentioned  above,  so  that 
provision  would  be  made  at  the  elevated  level  for  pedes- 
trians and  light  vehicular  through  traflSc.  This  would 
in  effect  transform  the  Sixth  Avenue  street  level  into 
a  subway  given  over  to  heavy  trucking,  street  cars,  and 
local  traffic,  and  would  force  all  the  adjoining  business 
houses  to  raise  their  entrances  to  the  new  level.  The 
object  of  relieving  Fifth  Avenue  would  be  attained  in 
that  much  of  the  traffic  on  that  thoroughfare,  being 
through  traffic,  would  naturally  flow  to  the  new  elevated 
street  which  would  offer  a  clear  way  through  the  heart 
of  the  shopping  district. 

The  writer  not  only  wishes  to  commend  this  solution 
of  a  problem  which  is  very  vexing,  but  wishes  also  to 
congratulate  the  city  on  having  as  one  of  its  servants 
a  man  who  has  enough  vision  to  see  that  the  rearrang- 
ing of  traffic  rules,  increases  in  efficiency  of  the  traffic 


squad,  and  the  removal  of  a  few  obstructions  here  and 
there,  while  good  in  themselves,  do  not  settle  anything 
finally.  New  York  will  have  to  inaugurate  a  plan  of 
broad  scope  and  one  calculated  to  serve  the  future  as 
well  as  the  present,  else  the  business  life  will  be  throt- 
tled. It  is  this  broader  view  that  the  writer  wishes  to 
bring  to  your  attention. 

During  the  past  winter  we  have  felt  severely  the  ef- 
fects caused  by  allowing  our  railroads  to  lag  ten  years 
behind  our  industries  in  their  development.  We  are  be- 
ginning to  see  also  the  effect  on  the  nation,  and  New 
York  as  well,  of  a  harbor  which,  while  second  to  none 
in  natural  advantages,  is  also  underdeveloped  at  least 
ten  years.  Our  highways,  as  you  have  repeatedly  point- 
ed out,  are  also  deserving  of  extension  and  improve- 
ment. In  short,  we  have  begun  to  recognize  that  our 
natural  facilities  for  transportation  must  come  in  for 
serious  thought  and  extensive  improvement,  not  only  as 
a  measure  of  good  business  but  also  for  the  sake  of 
the  security  and  comfort  of  our  country.  The  question 
then  is,  will  New  York  City  fail  to  apply  this  lesson  at 
home?  Will  New  York  City  continue  to  listen  to  the 
self-seeking  clamor  of  groups  here  and  there,  applying 
courtplaster  as  each  new  eruption  occurs,  or  will  she 
seek  the  source  of  the  infection  and  apply  a  compre- 
hensive remedy?  Will  New  York  City  plan  and  act 
in  a  broad  way  for  the  years  to  come? 

These  thoughts  occur  to  the  writer  for  the  reason  that 
he  considers,  and  indeed  has  long  felt,  that  Dr.  Harriss' 
method  of  relieving  Fifth  Avenue  is  generally  applic- 
able. The  writer  believes,  and  is  willing  to  say  at  the 
risk  of  appearing  fantastic,  that  the  time  will  come 
when  a  very  large  portion  of  the  island,  most  of  it,  in 
fact,  from  59th  St.  to  the  Battery,  will  contain  two 
street  levels,  just  as  Dr.  Harriss  proposes  now  for  Sixth 
Avenue.  Does  it  require  too  much  imagination  to  con- 
ceive of  all  lower  New  York  with  clean,  wide  unen- 
cumbered streets  at  what  is  now  the  second-story  level, 
given  over  to  pedestrians  and  light  vehicles,  and  the 
ground  given  over  to  heavy  vehicles,  rail-transit  and 
pipe  galleries?  In  other  words,  light  traffic  above; 
freight  and  through  traffic  below.  Is  there  any  real 
estate  man  who  cannot  see  enhanced  value  in  this? 

To  give  an  idea  how  narrow  are  the  views  frequently 
expressed  on  this  question  of  traffic,  one  only  has  to 
read  the  comments  on  Dr.  Harriss'  plan.  Most  of  the 
tenants  along  Sixth  Avenue  object  to  the  shutting  out 
of  light  and  air  forgetting  they  would  have  more  than 
they  have  now  by  cutting  a  new  doorway  a  few  feet 
higher.  Others  propose  more  subways,  forgetting  two 
miles  of  elevated  structure  could  be  built  for  one  mile 
of  subway  and  in  one-quarter  the  time  and  with  one- 
tenth  the  disturbance.  Others  propose  having  the  city 
divided  into  zones,  all  business  men  and  workers  be- 
ing required  to  go  to  and  from  business  at  stated  times 
so  as  to  spread  the  load  on  our  transportation  facilities 
over  greater  time.  It  hardly  seems  possible  that  any 
one  could  make  such  a  suggestion  seriously,  but  along 
comes  a  lawyer  who  proposes  that  each  employer  re- 
lease his  employees  in  groups,  say  one-fourth  of  them  at 
five  o'clock  and  the  balance  in  quarters  at  15-minute  in- 
tervals. In  other  words,  it  is  proposed  to  make  our  life 
and  business  conform  to  our  streets  instead  of  arrang- 
ing our  thoroughfares  to  conform  to  our  purposes. 
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It  will  of  course  be  said  that  the  cost  of  the  general 
application  of  Dr.  Harriss'  plan  would  be  too  stupendous 
to  consider,  but  is  such  the  case?  Naturally  such  a 
plan  could  not  be  executed  over  night.  The  plan  is  the 
thing  and  this  should  be  worked  out  completely  first. 
Then  street  after  street  should  be  constructed  in  ac- 
cordance with  the  plan.  Elevated  structures  cost  less 
than  subways.  An  elevated  structure  of  the  sort  pro- 
posed would  make  a  subway  at  the  same  time  and  one 
which  would  handle  more  than  people.  Freight  could 
be  taken  by  power  from  terminal  to  doorstep.  Many  of 
the  pipes,  now  being  continually  dug  up  for  repairs, 
could  be  located  at  the  ground  level  where  they  would 
be  constantly  accessible.  Street  surfaces  on  the  top  level 
designed  for  light  traffic  would  not  be  torn  up  by  truck- 
ing, as  is  now  the  crse.  Snow  in  winter  would  not  ob- 
struct trucking  nor  the  rapid  transit  of  people,  all  be- 
ing on  the  lower  level.  The  possible  saving  in  human 
life  by  a  system^  which  segregates  traffic  by  classes  is 
self-apparent.  These  and  many  other  considerations 
which  space  does  not  permit  enumerating  would  mean 
reduced  annual  expense,  a  settled  state  of  affairs,  and 
increased  municipal  efficiency.  If  this  cost  were  spread 
over  the  next  two  generations  it  could  be  handled. 

At  present  the  plan  is  the  thing.  Something  to  work 
to  so  that  as  each  part  is  completed  we  may  feel  it  is 
once  and  for  all.  The  writer  hopes  that  Engineering 
News-Record  will  advocate  good  roads  for  New  York 
as  energetically  as  it  has  done  for  the  country  as  a 
whole,  and  in  so  doing  that  the  plan  will  be  a  broad  one 
— if  not  that  here  proposed,  then  a  better  one. 

New  York  City.  C.  S.  Rindsfoos. 


Use  of  Minimum  Stream-Flow  Records 

Sir — Under  the  caption,  "Common  Use  of  Records  of 
Minimum  Stream  Flow  Is  Pernicious,"  in  your  issue  of 
Feb.  21,  George  F.  Ladshaw  has  made  some  misleading, 
if  not  altogether  erroneous,  statements  which  ought  not 
to  pass  without  discussion.  The  subject  is  such  a  large 
one  that  the  writer  will  not  attempt  to  comment  on  other 
than  a  few  of  the  essential  points. 

Mr.  Ladshaw  apparently  premises  his  statements  up- 
on the  idea  that  many  water-power  developments  are  in- 
stalled utilizing  water  only  up  to  the  minimum  flow. 
The  writer  ct^nnot  recall  a  single  instance  in  his  ex- 
perience of  twelve  years  in  this  line  of  work  where  such 
has  been  the  case,  although  there  may  be  rare  instances 
which  could  be  cited.  Therefore,  he  does  not  believe 
the  practice  is  a  common  one. 

There  are  two  important  rates  of  flow  that  ought 
to  be  determined  as  definitely  as  may  be  possible  for 
every  water-power  development.  The  first  is  that  flow- 
to  which  it  is  the  most  economical  to  develop,  which  de- 
termines the  size  or  capacity  of  the  plant.  The  second 
is  the  minimum  flow  which  Mr.  Ladshaw  believes  has 
been  so  misused.  The  two  are  interdependent,  as  will 
be  explained. 

There  is  really  no  fixed  method  for  determining  the 
size  of  an  installation  for  a  water-power  plant,  nor  in 
fact  is  there  really  any  such  thing  as  an  economical 
plant  capacity.  The  best  size  of  plant  to  install  depends 
not  only  on  the  stream  flow  available  ( the  supply  of  raw 
material),  but  also  upon  the  market  conditions  (the 
amount  and  value  of  the  manufactured  product).     Con- 


sideration of  the  market  conditions  alone  requires  a 
study  of  operating-load  factors,  involving  the  amount  of 
storage  and  pondage  available,  ccmbined  with  a  study 
of  the  use  which  is  to  be  made  of  the  power  and  the 
average  ra'"es  to  be  obtained  from  its  sale,  or  value  to 
the  user.  Obviously  there  are  many  variations  in  the 
"power  equation,"  if  we  may  call  it  such,  and  the  size 
of  plant  which  seems  economical  today  may  not  prove 
so  at  a  future  date. 

Expressed  in  another  way,  it  should  be  evident  that 
to  determine  the  proper  size  of  a  plant  involves  assump- 
tions not  only  as  to  the  probable  behavior  of  the  stream 
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HYOUOKLKCTRIC  CAPACITY  AND  OUTPUT  CURVES 
COMPARED 
Based  upon  sti-eam-flow  records  for  the  year  ending  July  10. 
1!>13.  which  was  nearly  typical  of  an  average  year.  The  curves 
show  theoretical  power  available,  with  no  allowance  for  utiliza- 
tion factor  or  factor  of  leakage  and  waste  of  water  in  operation. 
Capacity  curves  are  similar  to  the  well-known  duration-of-flow 
curves,   a    100']^    load   factor  corrospondivg   to   run-of-river   power. 

in  the  future,  but  also  as  to  the  mr.nner  of  utilizing  the 
power,  and  of  its  value  as  determined  by  combining  the 
expected  needs  of  the  various  customers,  or  depart- 
ments of  an  industry.  This  broad  statement  applies 
equally  well  to  the  diversified  public  service  company's 
load  and  to  the  private  industry  which  always  has  its 
more  or  less  variable  needs.  All  assumptions  represent 
the  investigator's  opinion  of  what  may  happen  in  the 
future  as  based  upon  a  study  of  past  events. 

In  reality,  we  ordinarily  determine  as  nearly  as  we 
can  what  are  the  immediate  conditions  which  affect  ca- 
pacity and  use  of  water,  and  if  we  are  wise,  reserve 
room  for  expansions  as  the  need  arises.  This  means 
also  that  care  should  be  exercised  lest  capacity  be  chosen 
that  the  future  will  not  show  there  has  been  an  over- 
development— too  much  optimism.  It  is  less  expensive 
to  add  to  a  structure  than  it  is  to  pull  out  and  waste  that 
which  has  once  been  put  in  place. 
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If  we  make  the  customary  study  of  the  economics  of 
the  case,  we  must  distingruish  between  that  power  which 
may  always  be  depended  upon  and  that  which  is  avail- 
able for  a  portion  of  the  year  only;  or  perhaps  that 
which  is  available  for  an  entire  year  under  good  flow 
conditions,  but  not  at  all  during  especially  dry  years. 
This  involves  a  consideration  of  the  absolute  minimum 
flow  as  well  as  the  dependable  minimum  in  an  average 
number  of  years. 

Mr.  Ladshaw  states  that  "the  sequence  of  wet,  dry 
and  normal  is  mere  chance."  The  fact  that  a  minimum 
flow  has  already  occurred,  perhaps  within  a  compara- 
tively few  years,  would  not  warrant  our  ignoring  that 
fact,  and  the  possibility  of  a  re-occurrence  within  the 
life  of  our  plant.  Especially  is  this  true  when  one  is 
recommending  the  expenditure  necessary  for  making  a 
development  involving  vast  sums  of  money. 

The  absolute  minimum  flow  is  of  value  in  determining 
the  dependable  water-power  available,  and  in  addition 
furnishes  a  guide  as  to  relay  requirements  when  it  is 
essential  to  furnish  more  dependable  power  than  that 
corresponding  to  the  minimum  flow  of  the  stream.  How 
much  chance  of  a  repetition  or  recurrence  of  minimum 
flows  can  be  taken,  and  consequently  how  much  the  ab- 
solute minimum  can  be  discounted,  depends  entirely 
upon  the  purposes  for  which  the  power  is  desired  and 
how  it  would  affect  the  business  of  the  user  if  his  re- 
quirements could  not  be  met. 

Any  study  of  the  history  of  the  minimum  flows  on  a 
river  should  include  the  question  of  whether  these 
minima  are  in  any  way  the  result  of  artificial  regulation 
upstream  and  to  what  ^tent  such  control,  if  any,  would 
affect  the  power  available.  The  fact  that  a  minimum 
has  occurred,  whether  it  is  the  result  of  any  upstream 
regulation  or  not,  should  ordinarily  not  be  discounted, 
because  there  is  no  assurance  that  in  the  future  the 
same  controlling  circumstances  may  not  occur  again. 

As  an  illustration  of  the  foregoing,  a  diagram  is 
submitted  from  an  actual  investigation,  which  has  since 
been  well  borne  out  by  the  operating  data  at  the  plant. 
Suppose  it  were  desired  to  relay  this  plant  by  steam  up 
to  a  12,000-kw.  capacity.  The  steam  capacity  required 
would  depend  upon  the  load  factor  at  which  the  hy- 
draulic plant  could  operate  at  times  of  minimum  flow. 
As  a  general  principle,  the  adjustment  of  the  load  be- 
tween a  hydraulic  and  a  steam  plant  should  be  such  that 
the  former  operates  at  a  low  load  factor  (i.e.  at  times 
of  peak  load)  during  periods  of  low  water  and  changes 
over  to  a  high  load  factor  (i.e.  operates  as  a  base 
load  plant)  as  flow  conditions  permit. 

In  the  illustration  let  us  assume  a  30%  load  factor  on 
the  hydraulic  plant  at  time  of  minimum  flow.  If  the 
diagram  is  based  upon  the  absolute  minimum  flow 
available  (corresponding  to  100%  of  the  time  avail- 
able) it  can  be  seen  at  a  glance  that  the  steam  plant 
must  have  a  capacity  at  time  of  maximum  load  of  12,000 
less  2200  or  9800  kw.  This  does  not  represent  the  eco- 
nomical size  of  the  steam  plant  but  does  give  its  maxi- 
mum load.  Its  size  will  be  something  less,  since  its  ma- 
chinery can  be  overloaded  heaviJy  at  a  time  of  emer- 
gency, and  since  it  is  dependent  also  upon  the  shape  of 
the  daily  load  curves. 

The  balance  of  the  hydraulic  capacity  curves  are  based 
upon  flow  conditions  in  an  average  year.     The  average 


steam  output  to  be  expected  may  be  computed  directly 
and  is  represented  by  the  area  to  the  left  of  the  proper 
load-factor  curve.  If  the  basic  data  permit,  the  writer 
ordinarily  determines  a  variable  load-factor  curve,  start- 
ing at  the  lower  left-hand  side  of  the  diagram  with  a 
minimum  load  factor  on  the  water-power  plant  and 
crossing  the  curves  shown  to  a  maximum  load  factor 
in  the  upper  portion  of  the  curves.  The  area  does  not, 
in  this  latter  case,  represent  the  steam  energy,  but  it 
can  be  determined  by  a  few  simple  calculations. 

The  "tails"  on  the  output  curves  are  the  result  of  in- 
sufficient pondage  and  storage,  and  indicate  where  waste 
of  water  begins.  These  curves  are  for  a  specific  case 
and  will  vary  in  detail  for  different  investigations. 
For  example,  widely  varying  head  relations  will  necessi- 
tate an  entirely  different  type  of  diagram.  To  the 
writer  they  indicate  clearly  the  importance  of  minimum, 
as  well  as  average,  flow  determinations. 

Mr.  Ladshaw  also  refers  both  to  the  use  of  rainfall 
in  determining  run-off,  and  the  method  of  determining 
run-off  from  homologous  basins.  Both  methods  are  ex- 
ceedingly dangerous  and  should  not  be  used  except  as  a 
last  resort,  as  evidenced  by  any  careful  study  of  the 
available  government  run-off  records  and  by  recent  en- 
gineering discussions. 

The  whole  subject  is  too  involved  to  permit  of  a  simple 
presentation  in  a  few  words.  For  those  who  care  for 
a  more  detailed  outline  of  these  problems,  reference 
may  be  had  to  the  writer's  paper,  "Power  Estimates 
from  Stream  Flow  and  Rainfall  Data,"  presented  with 
discussions  in  the  Journal  of  the  Boston  Society  of  Civil 
Engineers  for  March  and  June,  1916. 

Boston,  Mass.  Dana  M.  Wood. 


Engineer  Officer  Runs  Town  in  France 

The  kind  of  work  that  some  of  the  Engineer  Reserve 
officers  have  to  tackle  in  France  is  indicated  by  a  recent 
letter  received  in  this  country  from  Capt.  John  F.  Os- 
born  of  Boston  who  writes: 

"I  have  had  charge  of  two  companies  of  the  regiment 
practically  since  I  landed  in  France.  We  have  been  do- 
ing a  large  amount  of  construction  work  under  trying 
conditions.  We  have  been  building  what  amounts  to  a 
small  town,  with  water-works,  sewerage  system,  elec- 
tric lighting,  etc.,  and  I  have  had  to  be  mayor,  chief  of 
police,  fire  department,  judge,  court  and  all.  I  have 
had  under  me  nearly  a  thousand  men,  and  it  is  really 
some  little  job  to  look  after  the  food,  clothing,  medical 
attention  and  all.  1  have  quite  a  contractor's  organiza- 
tion worked  up  which  would  be  of  considerable  value  to 
some  contractor  if  it  could  be  turned  over  entire.  Os- 
bornville,  as  the  men  have  called  this  division  of  the 
landscape,  has  grown  very  fast. 

"The  regiment  got  together  for  review  the  other  day 
and  it  certainly  made  a  fine  appearance.  The  band, 
whose  instruments  were  paid  for  by  the  Boston  Society 
of  Civil  Engineers,  is  certainly  a  fine  addition,  and  is 
much  appreciated  by  the  men.  The  generosity  of  the 
society  made  it  possible  to  give  these  hardworking  boys 
the  pleasure  of  listening  to  and  marching  to  the  martial 
tunes  we  love  so  well.  An  engineer  regiment  is  not  al- 
lowed a  band,  but  the  help  of  the  society  was  such  as 
to  give  the  boys  something  which  would  have  been 
greatly  missed." 


Hints  for  the  Contractor 

DETAILS     WHICH     SAVE     TIME     AND     LABOR     ON     CONSTRUCTION     WORK 


Finish  3325  Sq.Ft.  of  Concrete  Floor 
for  58c.  Per  100  Sq.Ft. 

By  John  T.  Sullivan,  C.  E. 

Roos     Bros.      Construction     Co..     Cincinnati. 

A  UNIT  cost  on  concrete  floor  finishing  of  58c.  for 
100  sq.ft.  was  recently  attained  on  the  first  floor  of 
The  new  Charles  Shannon  Building  in  Cincinnati.  The 
entire  job,  consisting  of  3325  sq.ft.  was  cleaned  up  by 
four  laborers  and  two  finishers  within  nine  hours.  Work 
started  at  7  a.m.  Two  laborers  mixed  the  finishing 
material — one  wet  batch  and  another  dry  batch — using 

J"x  2" 


2"x  2"x4"' 


]'\2" 


I"x6"x  3' 


iron  mortar  boxes.  Two  other  laborers  roughened  the 
floor  with  wire  brooms,  the  floor  having  been  poured  the 
previous  day.  As  soon  as  the  first  batch  was  ready,  one 
of  the  laborers  was  used  to  wheel  the  finish  in  on 
the  floor. 

One  finisher  spread  the  batch  while  the  second  finisher 
leveled  it  off  with  a  6-ft.  screed.  The  first  finisher  then 
floated  the  surface  with  a  long  home-made  float  and 
with  a  hand-float.  The  second  finisher  then  spread  and 
screeded  continuously  while  his  partner  worked  on  float- 
ing. At  2  o'clock  the  whole  floor  was  spread  and 
screeded,  so  both  finishers  worked  with  the  floats  until 
the  floor  was  finished  at  4:30  p.m.  The  laborers  used 
on  mixing  and  wheeling  were  put  on  other  work  as 
soon  as  their  task  was  completed.  Here  is  a  summary 
of  the  costs: 


Two  laljorers  to  mix,  7  a.m.  to  2  p.m.,  65  hr.  eaoh  at  30c.  per  hr  ± 
One  laborer  to  wheel  finish  onto  floor,  6^  jr.  at  30c.  per  hr   ± 
One  laborer  to  broom  and  use  big  float,  SJ  hr.  at  30c.  per  hr  ± 
Two  finishers,  9  hr.  each  at  60c.  per  hr  ± 


$3.90 
I  95 
2.55 

10.80 


Total  labor  cost 


$19  20 


Total  area 
Unit  cost  =t 


=<=  35x  95  ft.  ±  3,325  sq.ft. 
$19.20  ±  58c.  per  lOOsu.ft. 


3,325 
One-half  hour  was  taken  for  lunch. 


Use  Freight  Car  Axle  to  Repair 
Broken  Steam  Shovel 

By  James  W.  Owens 

ICrie,    Pa. 

WE  BROKE  the  front  axle  on  our  85-ton  steam 
shovel.  In  the  ordinary  run  of  things  it  would 
have  taken  from  one  to  two  weeks  to  get  a  new  axle 
from  the  factory. 

There  was  a  gondola  car  on  our  sidetrack  so  we  took 
a  set  of  wheels  from  one  of  its  trucks  to  substitute 
on  the  shovel.  Finding  the  axle  too  small  for  the 
propelling  gear,  we  had  a  bushing  made  from  sheet 
steel  to  fit  the  axle  and  gear.  We  keyed  tjiis  to  the 
axle.     By  working  all  night  on  the  job  we  managed  to 


carry  on  the  steam  shovel  work  with  only  a  few  hours' 
delay. 

A  new  axle  for  the  steam  shovel  vas  ordered  by  wire. 
When  it  arrived,  we  removed  the  borrowed  wheels,  had 
a  piece  of  steel  cut  to  fit  the  keyway  cut  in  the  axle, 
and  welded  it  in  place  with  an  acetylene  torch. 


Drag-Line  Bucket  Loads  Within 
Its  Own  Length 

T7XCAVATING  buckets  of  a  new  type  which  may  be 
1?-/ termed  drag-line  buckets  were  used  with  drag-line 
excavators  on  the  Hudson  River  improvement  work  at 
Waterford,  N.  Y.  Side  plates  extending  above  the  front 
or  cutting  end-  of  the  bucket  form  bearings  for  a  cross 
shaft  which  carries  an  end  gate  and  a  hoisting  arm. 
The  chain  bail  for  the  drag  line  is  attached  to  the 
end  gate,  and  the  block  of  the  hoist  line  is  attached 
to  the  arm,  which  has  a  hooked  latch  to  engage  a 
bar  across  the  rear  of  the  bucket.  A  dump  line  hitched 
to  this  bar  passes  over  a  sheave  outside  of  the  hoisting 
biock  and  leads  forward  over  the  bucket,  in  front  of 
which  it  is  attached  to  the  drag  line. 

In  making  its  cut,  the  bucket  is  in  the  position  shown 
in  the  view.     When  loaded,  the  hoisting  line  is  hauled 


THT'5  DRAG-L.INE  BTTCKET  HAS  A  PIVOTED  END  GATE? 

in,  raising  the  arm  to  a  vertical  position  and  lowering 
the  end  gate,  the  bucket  then  being  suspended  in  a 
horizontal  position  with  the  bar  at  one  end  and  the 
dump  line  at  the  other.  For  dumping,  this  latter  line 
is  hauled  in,  so  that  the  bucket  revolves  around  the 
cross  shaft  and  thus  swings  clear  of  the  end  gate. 

The  bucket  will  take  a  load  in  traveling  its  own 
length,  and  then  can  be  hoisted  at  once  instead  of  being 
pulled  to  the  bank  of  the  drag  line.  The  end  gate  holds 
the  load,  but  at  the  same  time  allows  water  to  escape. 
Experience  showed  that  the  cables  lasted  longer  and 
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the  machine  consumed  less  coal  than  when  an  ordinary 
bucket  was   used. 

These  buckets  were  designed  by  H.  T.  Dunbar,  presi- 
dent of  the  Dunbar  &  Sullivan  Dredging  Co.,  Buffalo, 
N.  Y.  They  were  made  at  the  company's  machine  shops 
on  the  work  at  Waterford  N.  Y.  They  are  of  3-yd. 
capacity. 


Steam  Shovel  Dumps  a  Tilting  Gravel  Screen 

To  AVOID  rehandling  gravel,  either  before  or  after 
screening,  Fred  Ellis,  of  Maiden,  Mass.,  devised  the 
screener  illustrated,  for  use  on  a  state  road  contract 
near  Albany,  N.  Y 


A  steam  shovel  dug  fhe  gravel  from  a  large  bank. 
It  was  necessary  to  screen  the  gravel  before  use.  The 
shovel  boom  was  not  of  sufficient  length  to  place  the 
gravel  high  enough  so  that  after  screening  it  would 
fall,  without  another  handling,  into  the  wagons  or  motor 
trucks.  The  tipping  screen,  devised  to  ovei'come  this, 
consisted  of  a  screen  frame  about  10  ft.  long  and  6  ft. 
wide.  The  screen  proper  was  of  wire  netting  with  1-in. 
by  6-in.  openings.  On  top  of  this  was  a  coarser  screen 
composed  of  iron  pipe  placed  3  or  4  in.  apart.  These 
were  to  protect  the  wire  screen  from  the  heavier 
pieces  of  gravel  and  were  placed  about  6  or  8  in.  above 
the  wire. 

The  screen  was  supported  at  one  end  on  a  timber 
frame,  to  the  lower  end  of  which  was  fastened  a  chain. 
The  other  end  was  supported  on  a  somewhat  larger 
frame  by  means  of  a  piece  of  iron  pipe  acting  as  a 
hinge  or  bearing.  After  the  shovel  had  dumped  gravel 
on  the  screen,  the  bucket  was  lowered,  a  tooth  caught 
in  the  chain  and  the  whole  end  of  the  screen  carried, 
revolving  about  the  pipe  bearing,  so  that  the  material 
retained  on  the  screen  slid  off  into  the  wagon  or  truck 
waiting  to  receive  it. 

The  whole  outfit  was  cheap  and  easy  to  make.  It 
was  also  easily  portable  and  speeded  up  the  work. 


SHOVEL    DIPPER    LIFTS    SCREEN   TO    LOAD    WAGON 


High-Magnesia  Cement  Tests 

Technological  paper  No.  102,  recently  issued  by  the 
Bureau  of  Standards,  gives  the  result  of  researches  into 
the  effect  of  high  magnesia  contents  upon  the  physical 
properties  of  the  resulting  portland  cement.  A  series 
of  cement  was  burned  in  the  bureau's  experimental 
rotary  kilns,  varying  percentages  of  the  limestone  used 
in  the  raw  material  being  replaced  by  dolomite.  A  mag- 
nesia content  as  high  as  25 "^r  was  obtained  in  the  re- 
sulting cement  and  the  clinker  was  examined  petro- 
graphically.  The  constituents  present,  their  amount, 
and  the  character  of  their  formation  were  carefully 
studied.  The  clinker  was  also  ground  and  the  resulting 
cement  subjected  to  the  usual  test  for  physical  proper- 
ties, showing  that  cement  containing  not  to  exceed  8^r 
magnesia  will  produce  concrete  of  satisfactory  strength 
at  the  end  of  \\  years — although  these  cements  seem  to 
hydrate  with  a  large  increase  in  volume.  The  publica- 
tion, entitled  "The  Properties  of  Portland  Cement  Hav- 
ing a  High  Magnesia  Content,"  is  a  part  of  the  pro- 
gram of  the  investigation. 
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Middle  Section  of  Upstream  Side  of  Calaveras 
Dam  Slips  Into  Reservoir 

Part  of  Clay  Core  Also  Goes,  and  230-Foot  Outlet  Tower  Topples— Estimated  That  Slide  Involes  800,000 
of  2,800,000  Yards  Placed  to  Date— First  Problem  Now  to  Open  Buried  Outlet  Culvert 

By  Allen  Hazen  and  Leonard  Metcalp 


ON  Sunday  morning,  Mar.  24,  at  7:30,  the  cen- 
tral section  of  the  upper  part  of  the  upstream  side 
of  the  Calaveras  dam,  near  San  Francisco,  and  a 
large  part  of  the  clay  core  material  slid  out  into  the 
reservoir.  As  the  break  came  early  in  the  morning 
there  were  few  at  the  dam,  and  fortunately  no  one  was 
injured.  No  damage  is  done  beyond  the  financial  loss 
involved  in  the  necessary  repairs  which  will  be  under- 
taken by  the  company  at  once. 

Calaveras  dam  is  to  be  210  ft,  high  above  the  stream 
bed  and  240  ft.  above  bedrock;  the  highwater  line  will 
be  20  ft.  below  the  top,  so  that  the  greatest  depth  of 
water  back  of  the  dam  will  be  190  ft.  Construction  had 
reached  a  point  only  40  ft.  below  the  top,  and  20  ft. 
below  the  flow  line.     The  final  top  will  be  at  El.  800. 

The  Calaveras  dam  is  being  built  by  the  Spring  Val- 
ley Water  Co.  for  the  purpose  of  supplying  San  Fran- 
cisco with  water.  It  has  been  under  construction  for  some 
four  years.  It  is  a  hydraulic-fill  dam,  but  dry  rock  fill 
has  been  freely  used  on  both  of  the  toes,  and  the  mate- 
rial so  placed  forms  nearly  half  of  the  total  yardage  to 
date.  The  length  on  the  top  is  to  be  1300  ft.  with  a 
total  width  of  25  ft.,  at  a  level  20  ft.  above  the  spillway 
crest.  The  slopes  are  normally  3  to  1  upstream,  and  2* 
to  1  downstream,  but  with  several  berms,  and  the  total 
thickness  at  the  bottom  is  about  1300  ft. 

Early  descriptions  of  the  construction  with  detail 
drawings  showing  the  design  may  be  found  in  Engineer- 
ing News,  Oct.  1,  1914,  p.  692,  and  Engineering  Record, 
Aug.  19,  1916,  p.  220. 

In  the  course  of  the  construction  of  the  dam  trouble 
had  been  experienced  with  the  character  of  the  available 
sluicing  material,  on  account  of  its  excess  of  fine  par- 
ticles. This  had  led  to  a  modification  of  the  original 
plans  by  the  placing  of  a  large  amount  of  material  by 
steam  shovels,  wagons  and  cars  upon  the  outside  of  the 
upstream  and  downstream  embankments. 


No  movement  of  the  downstream  embankment  has 
ever  been  noticed,  and  there  has  been  no  apparent  evi- 
dence of  bulging  or  mammaling  of  the  upstream  slope, 
such  as  was  observed  in  the  Necaxa  dam  before  its  fail- 
ure. The  first  movement  in  the  upstream  embankment 
was  noticed  June  18,  1917.  This  movement  caused  the 
gate  stem,  lying  upon  the  surface  of  the  upstream  slope 
and  controlling  the  outlet-culvert  sluice  gates,  to  bulge 
and  to  slide  one  of  the  4  x  6-ft.  sluice  gates  4  in.  beyond 
the  edge  of  its  seat.  Three  lines  and  levels  across  the 
dam  were  immediately  established,  and  later  a  fourth 
one— the  first,  between  El.  729  and  El.  731 ;  the  second. 
El.  700  and  EI.  708;  the  third.  El.  672  and  El.  678;  and 
the  fourth  at  El.  641.  The  top  edge  of  the  concrete  pav- 
ing from  which  stone  paving  ran  to  the  top  of  the  dam 
was  at  El.  663. 

While  the  amount  of  the  initial  movement  prior  to  the 
beginning  of  measurements  on  June  18,  1917.  is.  of 
course,  unknown,  it  has  been  estimated,  from  the  distor- 
tion of  one  of  the  gage  boards  on  the  upstream  face  of 
the  dam,  to  have  been  about  18  in.  horizontally,  and  dur- 
ing 12  hours  following  the  first  obsen-ation  a  further 
horizontal  movement  of  6  in.  was  observed  on  the  upper 
concrete  gate-stom  block  operating  at  El.  708.7.  The 
concrete  slope,  4  in.  or  more  in  thickness,  lifted  and 
cracked,  parallel  to  the  upper  edge  and  6  ft.  below  it. 
for  a  distance  of  700  ft.  more  or  less,  across  the  dam. 

At  the  top  of  the  upstream  embankment  of  the  dam  it 
was  noticed  that  there  were  cracks  at  an  angle  of  about 
45°  with  the  crest  line,  converging  toward  the  reservoir. 
On  the  easterly  end  of  the  dam  these  cracks  were  about 
25  ft.  distant  from  its  contact  with  the  hillside  and  on 
the  westerly  end  about  200  ft.  from  the  westerly  hill- 
side. 

Sluicing  was  immediately  stopped — on  June  18,  1917. 
The  horizontal  movement  continued  at  a  decreasing 
rat?  until  June  21,  when  it  practically  ceased. 
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Sluicing  was  resumed  July  7,  1917,  and  continued 
for  12  days,  when  movement  was  again  observed 
and  sluicing  was  discontinued.  Steam-shovel  work 
was  continued,  however,  the  upstream  embank- 
ment being  widened  out  60  ft.  into  the  pool  and  raised 
32  ft.  from  El.  740  to  El.  772,  and  the  downstream  em- 
bankment being  raised  to  El.  763  and  widened  60  ft. 
toward  the  center  of  the  dam.  Although  no  more  sluic- 
ing was  done,  the  pool  level  gradually  rose  about  12  ft., 
as  a  result  of  the  sinking  of  the  solid  fill  into  it. 

On  Feb.  12,  1918,  sluicing  was  resumed,  the  water 
level  in  the  reservoir  being  at  El.  641.6.  The 
hydraulicked  clay  core,  about  75  ft.  in  width,  was  at  El. 
752,  approximately  110  ft.  above  the  reservoir  water 
level.  The  upstream  embankment,  84  ft.  in  width  at  its 
top,  was  then  at  El.  765;  the  downstream  embankment, 


It  seems  likely  that  the  first  considerable  movement 
was  a  drop  in  the  level  of  the  central  pool  on  the  top  of 
the  dam,  accompanied  by  a  slow  lifting,  or  moving  for- 
ward, of  the  surface  of  the  upstream  toe  above  the 
water  line.  The  lower  part  of  the  toe  had  been  paved 
with  concrete,  and  this  extended  about  13  ft.  above  the 
water  level.  Above  that  point  the  face  was  covered 
with  a  heavy,  stone  riprap.  The  top  of  the  concrete 
formed  a  conspicuous  line,  and  observers  say  this 
seemed  to  rise  several  feet.  This  may  have  represented 
an  actual  rise,  or  it  may  simply  have  been  a  lifting  at  the 
edge  by  the  forward  movement  of  the  mass.  There 
was  then  a  forward  movement  of  the  whole  central  sec- 
tion.   The  section  that  moved  was  about  700  ft.  long. 

Tne  first  break  was  probably  near  the  east,  or  right- 
hand   side,   vertically   along   the    line   of   some   timbei 
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LOOKING  UPSTREAM  FROM  TOP  OF  STANDING  PART  OF  DAM — IN    FOREGROUND    PLOWING    CLAY    RUNNING    OUT 
AT    LEFT     TO     RESERVOIR — OVERTURNED     UPSTREAM     SECTION   IN    MIDDLE    DISTANCE 


60  ft.  in  width  at  its  top,  at  El.  763;  the  outside  up- 
stream embankment  slope  being  3  to  1,  the  downstream 
embankment  approximately  2i  to  1. 

Shortly  thereafter  a  slight  outward  horizontal  move- 
ment of  the  upstream  embankment  was  again  observed 
and  continued  to  increase  until  Mar.  4,  when  sluicing 
was  again  stopped.  On  the  day  before  the  failure  of  the 
dam,  the  observed  horizontal  movement  was  2.39  ft.  at 
one  point,  to  which  amount  must  be  added  the  initial 
movement,  roughly  estimated  at  18  in.,  giving  an  ap- 
proximate total  maximum  horizontal  movement  of  4  ft., 
from  June  18,  1917,  to  Mar  24,  1918. 

The  final  movement  at  the  time  of  failure  on  Mar.  24, 
1918,  was  very  rapid.  The  greater  part  of  it  probably 
took  place  within  a  space  of  not  more  than  five  minutes. 
The  reinforced-concrete  outlet  tower  was  thrown  for- 
ward into  the  reservoir.  The  noise  and  splash  a:-;  J  waves 
of  this  drew  the  attention  of  tho.se  who  were  nearby  to 
what  was  going  on.  Alice  Espy,  the  nine-year-old 
daughter  of  the  constructing  engineer,  saw  the  tower 
fall.  Her  attention  was  drawn  to  it  by  the  noise,  which 
some  of  the  men  also  noticed.  Looking  toward  the  dam 
she  saw  the  tower,  230  ft.  high,  swaying  back  and  forth 
for  a  moment,  after  which  it  fell  in  a  direction  straight 
away  from  the  dam.    It  has  not  been  seen  since. 


work  which  had  served  during  construction  to  return 
the  excess  water  from  the  central  pool  to  the  reservoir 
above  the  dam.  It  may  have  been  the  breaking  of 
these  timbers  that  made  the  noises  that  were  first  heard. 
The  dam  started  to  move  forward  toward  the  reservoir. 
The  dam  moved  more  rapidly  on  the  east  end  and  so 
revolved  as  it  moved.  When  it  stopped  it  had  turned 
something  like  30°  from  its  original  direction.  The 
movement  was  something  like  the  opening  of  a  door. 

Before  the  moving  part  had  gone  very  far  the  mate- 
rial in  the  clay  core  began  to  come  through  the  opening, 
and  the  central  part  of  the  dam  emptied  itself  to  a  con- 
siderable extent  through  this  breach.  As  the  surface 
level  fell,  the  material  appeared  to  drain  from  the  val- 
ley slopes  in  the  interior  of  the  dam  toward  its  center, 
and  thence  out  of  the  eroded  channel,  on  the  east,  into 
the  reservoir. 

The  total  depth  of  the  hydraulic  fill  in  the  center  was 
about  155  ft.  The  material  had  been  tested  regularly 
to  find  how  it  was  solidifying.  The  first  method  used  for 
determining  this  was  to  ascertain  the  depth  to  which  a 
man  could  force  a  n-in.  pipe  down  into  the  material 
from  a  boat.  On  Mar.  16.  1916,  and  at  intervals  there- 
after until  Jan.  24,  1917,  the  material  was  found  to  be 
so  plastic  that  the  pipe  could  be  forced  to  a  depth  vary- 
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ing  from  75  to  90  ft.  On  Feb.  12,  1917,  the  method  of 
determining  solidification  by  the  use  of  a  pipe  was 
given  up  for  the  more  certain  procedure  of  lowering  a 
6-in.  cast-iron  ball  into  the  core  material  and  measuring 
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the  depth  at  which  its  movement  ceased.  This  was 
found  to  be  about  45  ft.,  or  approximately  one-half  the 
depth  to  which  it  had  been  possible  to  force  a  pipe. 

A  few  days  before  the  latter  date  sluicing  had  been 
discontinued,  and  was  not  again  resumed  until  Feb. 
12,  1918.  The  effect  of  this  rest  upon  the  core  mate- 
rial is  interesting,  for  upon  the  next  observation,  Aug. 
27,  1917,  the  depth  ot  penetration  of  the  cast-iron  ball 
was  but  12  ft.,  as  compared  with  the  measurement  of 
S5  ft.  a  month  prior.  On  Oct.  24,  1917,  the  penetration 
was  but  8  ft.,  and  on  Jan.  21,  1918,  but  5  ft. 

Notwithstanding  the  solidification  indicated  by  these 
tests,  when  the  material  was  released  it  started  to  flow 
almost  like  water.  At  first  it  came  through  the  narrow 
breach  as  a  turbid  cataract  with  a  steep  slope,  but  the 
opening  rapidly  widened  and  the  slope  flattened  until 
the  center  was  drained  down  to  within  a  few  feet  of 
the  water  level  in  the  reservoir.  Probably  within  five 
minutes  the  rapid  movement  was  over,  although  the  clay 
continued  to  flow  at  a  reducing  rate  for  some  time. 
The  more  solid  material  of  the  upstream  part  of  the 
dam,  consisting  largely  of  heavy  rock  fill,  had  then 
moved  forward  and  downward  and  had  filled  a  space 
for  several  hundred  feet  beyond  where  the  toe  had  been. 
This  material  must  be  piled  up  to  a  height  in  places  of 
70  ft.,  and  it  stands  high  above  the  water  and  far  out 
into  the  reservoir. 

Soundings  taken  in  the  reservoir  in  front  of  the 
visible  material  indicate  that  there  is  a  well  defined 
trough  parallel  to  it,  and  at  a  distance  of  60  ft.,  more 
or  less.  Beyond  it  is  a  well  marked  ridge  from  which 
the  material  slopes  gently  to  the  bottom  of  the  lake. 
Rock  and  gravel  lie  on  top  of  the  greater  part  of  the 
material  under  water,  the  clay  of  the  core  being  found, 
for  the  most  part,  at  the  easterly  end  of  the  dam,  and 
at  the  foot  of  the  slope  outside  of  the  coarser  material. 

It  is  estimated  roughly  that  800,000  cu.yd.  of  mate- 
rial must  have  moved  in  the  slide.  As  about  2,800,000 
cu.yd.  had  been  placed  in  the  dam,  the  movement  af- 
fects rather  less  than  one-third  of  the  whole.  The 
remaining  material,  2,000,000  cu.yd.,  more  or  less,  re- 


mains in  position.  This  includes  practically  the  whole 
of  the  lower,  or  downstream  part  of  the  dam.  This  did 
not  move,  although  there  is  some  sloughing  off  of  the 
steep  exposed  face,  and  there  has  been  a  little  settle- 
m.ent,  indicated  by  cracks  on  and  near  the  top,  due  to 
the  release  of  the  load  of  the  central  pool  upon  it. 

When  the  outlet  tower  was  carried  off  its  base  by 
the  sliding  mass,  the  end  of  the  outlet  tunnel  must  have 
been  left  open  for  a  movement,  but  it  was  at  once  cov- 
ered and  sealed  by  the  moving  mass,  and  no  appreciable 
amount  of  water  escaped  through  the  tunnel.  There  is 
now  about  70  ft.  of  material  over  it. 

To  open  this  outlet,  or  otherwise  to  dispose  of  the 
water  now  in  the  reservoir,  will  be  the  first,  and  per- 
haps the  most  difficult,  work  of  rehabilitation.  Present 
indications  are  that  entrance  can  be  made  from  the 
reservoir  to  the  outlet  culvert  through  a  rock  tunnel 
some  500  ft.  long. 

In  this  connection,  and  as  bearing  upon  the  hazards 
of  the  present  situation,  it  is  interesting  to  note  that 
the  downstream  embankment  of  earth  and  stone  placed 
almost  wholly  by  steam  shovel  and  which  supported 
the  clay  core,  stands  at  an  elevation  of  about  745  ft., 
which  is  145  ft.  or  more  above  the  floor  of  the  valley, 
and  nearly  95  ft.  above  the  present  water  level  in  the 
reservoir.  The  normal  seasonal  run-off  of  the  Cala- 
veras basin  occurring  after  Apr.  1  would  raise  the  pres- 
ent water  level  by  17  ft.  only,  and  the  maximum  recorded 
run-off  by  37  ft.  The  available  storage  to  the  top  of 
the  structure,  at  the  approximate  level  of  the  roadway 
across  it  at  about  elevation  745  ft.,  affords  a  margin  in 
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depth  of  storage  approximately  20  ft.  in  excess  of  the 
recorded  mean  annual  run-off  of  the  Calaveras  basin, 
so  that  there  is  ample  time  within  which  to  make  con- 
nection with  the  outlet  culvert  before  the  next  rainy 
season. 

George  A.  Elliott  is  engineer  of  the  Spring  Valley 
Water  Co.  F.  C.  Herrmann  was  engineer  of  the  com- 
pany when  the  plan  was  adopted  and  the  work  started, 
and  during  the  early  part  of  the  construction.  William 
Mulholland,  of  I.os  Angeles,  has  been  consulting  en- 
gineer for  this  work  since  its  inception.  T.  W.  Espy 
is  resident  engineer,  and  has  been  in  charge  of  the  work 
since  the  beginning. 
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Director  General  Restricts 
Railroad  Expenditures 

The  director  general  of  railroads  has 
issued  the  following  regulations  gov- 
erning expenditures  for  capital  account: 

1.  Expenditm-e  for  additions  and  bet- 
terments, including  equipment,  are  to 
be  limited  by  consideration  of  the  ne- 
cessity for  such  expenditures,  as  in  re- 
lation to  conserving  the  available  sup- 
ply of  labor  and  materials.  Certain 
projects  which  might  be  considered  ne- 
cessary under  private  control  may  not 
be  equally  meritorious  during  the  pe- 
riod of  control  by  the  Government,  it 
is  pointed  out,  since  all  facilities  are 
row  available  for  common  or  joint  use. 

2.  Construction  of  new  lines  and 
branches  are  not  to  be  entered  upon 
without  the  approval  of  the  director 
general. 

3.  New  cars  and  locomotives  shall 
not  be  ordered  without  the  approval  of 
the  director  general. 

4.  Work  contracted  for  or  com- 
menced prior  to  Jan.  1  may  be  con- 
tinued except  as  the  judgment  of  the 
individual  carrier  indicates  the  possi- 
bility of  discontinuing  such  wosk  in 
order  to  conform  to  the  general  pirin- 
ciples   of  paragraph   1. 

5.  Other  work  involving  charges  to 
capital  of  less  than  $25,000  may  be 
undertaken  without  approval  of  the 
director  general,  provided  that  such 
work  with  the  general  principles  of 
paragraph  1;  that  it  falls  within  the 
policy  of  the  individual  carrier  for  the 
years  1916  and  1917,  and  that  reports 
shall  be  rendered  in  duplicate  to  the 
director  of  the  Division  of  Capital  Ex- 
penditures at  Washington  and  the  re- 
gional director  for  the  district,  indicat- 
ing each  capital  expenditure  of  $5000 
to  $25,000,  and  amounts  chargeable  to 
operating  expenses. 

6.  No  single  work  involving  a  cap- 
ital expenditure  of  more  than  $25,000 
shall  be  undertaken  unless  it  conforms 
to  the  principles  in  paragraph  1  and 
unless  it  has  the  approval  of  the  direc- 
tor general. 


War  Labor  Board  Recognizes  Right  to  Organize 

Report  Provides  Plan  for  Adjusting  Disputes  and  Makes 
Recommendation  for  Maintaining  Maximum  Production 


Strike  on  New  York  Subway  Work 

Another  strike  began  to  develop  on 
the  subway  work  in  New  York  City 
on  Monday  morning  when  the  carpen- 
ters, form  builders  and  laborers  walked 
out  on  one  section  in  Manhattan  and 
s.'^vcral  in  Brooklyn.  The  demands  are 
said  to  involve  an  increase  in  wages. 

The  previous  subway  strike  was  set- 
tled by  an  agreement  that  the  increases 
then  granted  would  be  the  last  until 
the  new  subway  system  v.  as  finished. 

It  was  feared  that  the  strike  would 
become  general. 
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The  War  Labor  Conference  Board 
has  made  a  report  to  the  Secretary  of 
Labor,  at  whose  suggestion  it  was  ap- 
pointed to  aid  in  the  promotion  of  a 
national  labor  program  for  the  period 
of  the  war.  The  report  embodies 
recommendation  for  maintaining  maxi- 
mum production,  recognition  of  the 
basic  eight-hour  day,  as  well  as  detailed 
recommendations  for  creating  a  na- 
tional war  labor  board,  to  be  selected 
in  the  same  manner  as  the  present 
board,  and  in  which  employers  and 
workers  will  be  equally  represented. 

The  report  provides  that  the  func- 
tions and  powers  of  the  national  board 
shall  be  to  bring  about  settlement 
of  labor  controversies  by  mediation, 
to  exercise  the  same  power  in  other 
controversies  which  result  in  delayed 
or  decreased  production,  to  appoint 
local  or  district  boards  to  act  as  local 
mediators  and  to  summon  the  parties 
to  a  controversy  for  hearing.  In  the 
event  of  the  failure  of  the  national 
board  to  arrive  at  a  voluntary  settle- 
ment unanimously,  the  report  provides 
for  the  selection  of  an  umpire  to  be 
chosen  by  unanimous  vote  of  the 
national  board  or,  failing  this,  to  be 
drawn  by  lot  from  a  list  of  ten  disin- 
terested persons  nominated  by  the 
President  of  the  United  States.  When 
an  existing  agreement  or  a  Federal 
law  has  not  been  invoked  as  a  means 
of  settling  a  controversy  the  board  may 
refuse  to  take  cognizance  of  the  con- 
troversy. 

It  is  further  provided  that  the  action 
of  the  national  board  may  be  invoked, 
with  respect  to  labor  controversies, 
by  the  Secretary  of  Labor  or  by  either 
side  of  a  controversy,  but  the  national 
board  may  subsequently  refuse  to  take 
cognizance  of  the  case  if  its  importance 
does  not  justify  it. 

It  is  specifically  provided  in  the  re- 
port that  the  board,  in  its  mediating 
and  conciliatory  action,  and  the  umpire 
in  his  consideration  of  a  controversy, 
shall  be  governed  by  the  following 
principles : 

Right  to  Organize 

1.  The  right  of  workers  to  organize 
in  trade  unions  and  to  bargain  collec- 
tively, through  chosen  representatives, 
if5  recognized  and  affirmed.  This  right 
shall  not  be  denied,  abridged  or  inter- 
fered with  by  the  employers  in  any 
manner  whatsoever. 

2.  The  right  of  employer:r  to  organize 
in  associations  or  groups  and  to  bargain 


collectively,  through  chosen  representa- 
tives, is  recognized  and  affirmed.  This 
right  shall  not  be  denied,  abridged  or 
interfered  with  by  the  workers  in  any 
manner  whatsoever. 

3.  Employers  should  not  discharge 
workers  for  membership  in  trade 
unions,  nor  for  legitimate  trade  union 
activities. 

4.  The  workers,  in  the  exercise  of 
their  right  to  organize,  shall  not  use 
coercive  measures  of  any  kind  to  in- 
duce persons  to  join  their  organizations, 
nor  to  induce  employers  to  bargain  or 
deal  therewith. 

Existing  Conditions 

1.  In  establishments  where  the  union 
shop  exists  the  same  shall  continue  and 
the  union  standards  as  to  wages,  hours 
of  labor  and  other  conditions  of  em- 
ployment shall  be  maintained. 

2.  In  establishments  where  union 
and  non-union  men  and  women  now 
v7ork  together,  and  the  employer  meets 
only  with  employees  or  representatives 
engaged  in  said  establishments,  the 
continuance  of  such  condition  shall  not 
bo  deemed  a  grievance.  This  declara- 
tion, however,  is  not  intended  in  any 
manner  to  deny  the  right  or  discour- 
age the  practice  of  the  formation  of 
labor  unions,  or  the  joining  of  the  same 
by  the  workers  in  said  establishments, 
as  guaranteed  in  the  last  paragraph, 
nor  to  prevent  the  War  Labor  Board 
from  urging,  or  any  umpire  from  grant- 
ing, under  the  machinery  herein  pro- 
vided, improvement  of  their  situation 
in  the  matter  of  wages,  hours  of  labor, 
or  other  conditions,  as  shall  be  found 
desirable  from  time  to  time. 

3.  Established  safeguards  and  regu- 
lations for  the  protection  of  the  health 
and  safety  of  workers  shall  not  be  re- 
laxed. 

Women  in  Industry 
If  it  shall  become  necessary  to  em- 
ploy women  on  work  ordinarily  per- 
formed by  men,  they  must  be  allowed 
equal  pay  for  equal  work  and  must 
not  be  allotted  tasks  disproportionate 
to  their  strength. 

Hours   of    Labor   and    Maximum 
Production 

The  basic  eight  hour  day  is  recog- 
nized as  applying  in  all  cases  in  which 
existing  law  requires  it.  In  all  other 
cases  the  question  of  hours  of  labor 
shall  be  settled  with  due  regard  to  gov- 
ernmental necessities  and  the  welfare, 
health  and  proper  comfort  of  the  work- 
ers. 

(Concluded  en  page  685) 


April  4,  1918 


ENGINEERING     NEWS-RECORD 


083 


111 


^1  ■»   »    ■' 


LIBEI 


^i 


«i 


^li 


The  Aitying  Line 

OVEBiHERE 

Helps  AeKriii^Iiiie 

OVERTHERE 


■ '  p^jy//H-..  I 


'*^®ip»«>  v-'nHi. 


.'^^^»^.,. 


684 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  14 


Chicago  Completes  8-Mile  Tunnel 
Under  Lake  and  Land 

Completion  of  the  12-ft.  Wilson  Ave. 
intake  tunnel  at  Chicago  marks  an 
important  step  in  the  increase  of  water- 
supply  for  that  city.  The  tunnel  ex- 
tends in  solid  rock  three  miles  under 
Lake  Michigan  to  an  intake  shaft  and 
crib,  and  five  miles  under  the  city  to 
a  new  pumping  station.  It  is  of  horse- 
shoe section,  13  x  13  ft.  for  one  mile 
from  the  intake  shaft,  and  12  x  12  ft. 
for  the  remaining  seven  miles.  Rec- 
ords of  progress  are  given  in  the  fol- 
lowing table: 

PROGRESS    OF    WILSON    AVENUE    WATER 
TUNNEL.  CHICAGO 

Lake  Land 

Tunnel  Tunnel 

Length 3  miles  5  miles 

Section 13  X   13  ft. 

(I  mile)  12  X   12  ft. 
12  X    12  ft. 

(2  miles)  

Work  started                          Drift  No.  2  Drift  No.  3 

Feb,  1914  Feb.,     1914 
Dates  of  holing  through : 

Drifts  I  and  2 Sept.,  1917  

Drifts  7and  8 Dec,    1915 

Drifts  3  and  4 - Sept.,    1916 

Drifts  5  and  6 July,     1917 

Lining  finished Feb.,    1918  Feb..    1918 

No.  of  shafts 2  3 

Max.  length  of  drift No.  2;  14.850  No.  6;  7,500 

ft.  ft. 
Max.  monthly  progress: 

Tunneling 564  ft.  630ft 

Lining 2,076  ft.  2,175  ft. 

Normal  monthly  progress: 

Tunneling 500  ft.  540  ft. 

Lining 1,178  ft.  1,200  ft. 

Special  features  of  this  8-mile  tun- 
nel were  the  exceptional  length  of  drift 
for  the  lake  tunnel,  14,850  ft.,  and  the 
direct  transfer  of  excavated  rock  from 
the  heading  to  screening  and  pneumatic 
concreting  plants  traveling  on  a  nar- 
row-gage track  in  the  tunnel.  Another 
notable  feature  is  that  the  work  was 
done  by  day  labor  under  the  Depart- 
ment of  Public  Works,  except  that  a 
contract  was  let  for  the  intake  shaft 
and  crib,  as  the  city  had  not  the  special 
equipment  required  for  this  work  in 
deep  water. 

Saving  of  about  20%  in  time  of  con- 
struction is  thought  to  have  been 
effected  by  the  introduction  of  the  novel 
method  of  delivering  the  tunnel  rock 
directly  to  the  concreting  plant.  The 
3-mile  lake  tunnel  was  driven  from  the 
shore  shaft,  with  an  average  haul  of 
1^/^  miles.  The  rock  required  for  the 
lining  of  this  tunnel  amounted  to  47,- 
520  cu.yd.  This  would  have  required 
1900  trains  for  transportation,  which 
at  the  rate  of  5  miles  per  hour  would 
have  taken  1140  hours  of  work.  The 
hoisting  of  these  47,520  cars  of  rock 
and  the  lowering  of  the  aggregate 
would  have  required  about  nine  months 
of  working  time.  Adding  to  this  the 
time  saved  by  reduction  of  traffic  and 
switching,  it  is  estimated  that  a  total 
saving  of  one  year  may  be  credited  to 
this  new  method  of  working.  The  con- 
struction of  the  tunnel  occupied  just 
four  years,  from  February,  1914,  to 
February,  1918.  It  may  be  assumed, 
therefore,  that  under  ordinary  methods 
the  time  would  have  been  increased  to 
five  years. 

Day-labor  construction  of  the  tun- 
nel was  adopted  on  the  recommendation 


of  John  E.  Ericson,  city  engineer,  and 
the  work  has  been  carried  out  under 
his  direction.  It  was  in  direct  charge 
of  Henry  W.  Clausen,  engineer  of 
waterworks  .construction.  Visits  of 
inspection  to  the  finished  tunnel,  by 
means  of  the  narrow-gage  construction 
tracks,  were  made  Mar.  22  by  city 
officials  and  Mar.  23  by  members  of 
the  Western  Society  of  Engineers. 
Description  of  this  great  tunnel,  with 
the  construction  methods  and  plant 
employed,  will  be  found  in  Engineering 
News-Record  of  July  26  and  Oct.  4, 
1917;  Engineering  Record  of  Jan.  16 
and  23,  1915;  May  25,  1916;  Engineer- 
ing News  of  Apr.  22,  1915  and  May  25, 
1916. 


Canadian  Engineers  Discuss  Fuel 
and  Power  Situation 

Fuel  land  power  problems  in  the 
Dominion  of  Canada  were  the  sole 
topic  of  discussion  at  the  first  general 
professional  meeting  of  the  Canadian 
Society  of  Civil  Engineers,  held  Mar. 
26-27  in  Toronto.  There  was  an  at- 
tendance of  about  150  members.  Great 
stress  was  laid  by  the  speakers  upon 
the  need  of  developing  Canada's  fuel 
resources. 

The  opening  address  was  delivered 
by  Sir  William  Hearst,  Premier  of 
Ontario,  who  reviewed  the  action  taken 
by  the  Provincial  government  to  relieve 
the  fuel  shortage  and  promote  the  de- 
velopment of  the  peat  industry.  B.  F. 
Haanel,  chief  of  the  fuel  division  of 
the  Canadian  Department  of  Mines,  de- 
livered a  comprehensive  address  em- 
bodying estimates  of  the  peat  and  coal 
resources  and  dealing  with  processes 
for  preparing  peat  and  dignite  for  fuel. 

The  question  of  transportation  was 
discussed  by  W.  N.  Neil,  secretary  of 
the  Canadian  Railway  Association,  who 
set  forth  the  difficulties  the  railways 
had  to  contend  with  in  connection  with 
fuel  shortage  and  the  great  economies 
already  effected.  W.  J.  Dick,  mining 
engineer  of  the  Commission  of  Con- 
servation, urged  that  the  area  served 
from  the  coal  fields  of  western  Canada 
could  be  considerably  enlarged  by  spe- 
cial railway  rates,  and  suggested  a 
pooling  of  interests  by  the  mines  to 
secure  more  economic  de  /elopment. 
John  Blizard  of  the  Division  of  Fuels 
of  the  Mines  Department  described  the 
process  of  producing  a  commercial  fuel 
f^om  peat.  E.  Stansfield  of  the  mines 
branch  dealt  with  the  briquetting  of 
bituminous  coals. 

The  addresses  delivered  on  the  sec- 
ond day  dealt  principally  with  the  de- 
velopment of  water  powers  to  provide 
hydro-electric  power  as  a  substitute  for 
coal.  Among  those  who  treated  of  this 
phase  of  the  question  were  J.  B.  Chal- 
lies,  of  the  Department  of  the  Interior; 
J.  M.  Murphy,  chief  electrical  engineer 
of  the  Department  of  Railways,  and  P. 
H.  Mitchell,  Toronto.  Albert  Grigg, 
Deputy  Minister  of  Lands  and  Forests 
for  Ontario,  spoke  of  what  the  province 
was  doing  to  supply  wood  fuel. 


Draftsmen  Wanted  in  Ordnance 
Department  of  Army 

The  Ordnance  Department  of  the  U. 
S.  Army  wishes  to  obtain  200  drafts- 
men for  work  from  May  1  to  Oct.  1  at 
salaries  up  to  $100  per  month.  The 
minimum  requirement  for  these  posi- 
tions is  two  years  of  college  training 
in  mechanical  drafting  or  machine  de- 
sign. More  highly  skilled  men  are 
needed  for  positions  paying  up  to  $3000 
pel  annum.  For  further  particulars  ad- 
dress Maj.  E.  M.  Bainter,  Instruction 
Section,  Ordnance  Department,  1330 
F  St.,  N.W.,  Washington,  D.  C. 

In  some  of  these  services  it  is  prob- 
able that  particularly  well-qualified 
men  may  be  desired  for  the  period  of 
the  war,  receiving  military  status  and 
assignment  to  special  war  work. 

Pursell  Rescued,  Kyle  Still  Held 
by  Chinese  Bandits 

E.  J.  Pursell,  one  of  the  American 
engineers  captured  by  bandits  in  north- 
ern Honan  Province  early  last  month 
and  held  for  ransom,  has  been  rescued 
by  soldiers,  who  intercepted  the  band 
as  they  were  attempting  to  retreat 
further  into  the  mountains. 

The  bandits  succeeded  in  carrying  off 
their  other  captive,  George  A.  Kyle  of 
Portland,  Ore.,  who  is  reported  in  good 
health  and  being  fairly  well  treated. 
Efforts  are  being  made  by  the  state 
department  to  effect  the  release  of  Mr. 
Kyle,  and  the  department  and  the 
Seims-Carey  Ry.  &  Canal  Co.,  with 
which  he  is  connected,  are  keeping  in 
close  touch  with  the  situation. 

Mr.  Pursell  is  general  superinten- 
dent and  Mr.  Kyle  is  chief  engineer  of 
the  Siems-Carey  Co.'s  railway  projects 
in  northern  China.  A  long  biography 
of  Mr.  Kyle,  giving  details  of  his  career 
as  a  railway  engineer  and  as  a  mining 
engineer  in  South  Africa,  and  contain- 
ing his  portrait,  was  printed  in  En- 
gineering Record  of  Oct.  21,  1916. 


Government  Is  Appraising  Hobo- 
ken  Steamship  Piers 

A  board  of  appraisal  of  the  War  De- 
partment is  now  engaged  in  making  a 
physical  examination,  appraisal  and  es- 
timate a  cost  of  all  of  the  property  of 
the  North  German  Lloyd  and  Hamburg 
American  Steamship  Companies  in  Ho- 
boken,  N.  J.  This  appraisal  will  con- 
sist in  a  valuation  of  all  piers,  bulk- 
heads, warehouses,  buildings,  appurten- 
ances, machinery,  etc.,  making  up  this 
whole  terminal  installation.  Charles  W. 
Staniford,  Chief  Engineer  of  the  De- 
partment of  Docks  and  Ferries  of  New 
York  City  has  been  put  in  charge  of 
the  work. 

Water-Works   Tunnel  Planned 

A  9-ft.  concrete-lined  tunnel  7000  ft. 
long  is  being  planned  for  the  City  of 
Milwaukee.  It  will  extend  from  the 
shore  shaft  of  the  new  intake  tunnel 
across  the  city  to  the  proposed  west  side 
pumping  station  at  Chambers  St.,  on 
the  west  side  of  the  Milwaukee  River. 
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Labor  Right  to  Organize 

(Concluded  from  page  682) 
The  maximum  production  of  all  war 
industries  should  be  maintained  and 
methods  of  work  and  operation  on  the 
part  of  employers  or  workers  which 
operate  to  delay  or  limit  production, 
or  which  have  a  tendency  to  artificially 
increase  the  cost  thereof,  should  be 
discouraged. 

Mobilization  of  Labor 
For  the  purpose  of  mobilizing  the 
labor  supply  with  a  view  to  its  rapid 
and  effective  distribution,  a  permanent 
list  of  the  number  of  skilled  and  other 
workers  available  in  different  parts  of 
the  nation  shall  be  kept  on  file  by  the 
Department  of  Labor,  the  information 
to  be  constantly  furnished: 

1.  By  the  trade  unions. 

2.  By  state  employment  bureaus  and 
Federal  agencies  of  like  character. 

3.  By  the  managers  and  operators 
of  industrial  establishments  throughout 
the  country. 

These  agencies  should  be  given  op- 
portunity to  aid  in  the  distribution  of 
labor  as  necessity  demands. 

In  fixing  wages,  hours  and  condi- 
tions of  labor  regard  should  always  be 
had  to  the  labor  standards,  wage  scales, 
and  other  conditions  prevailing  in  the 
localities  affected. 

The  Living  Wage 

1.  The  right  of  all  workers,  including 
common  laborers,  to  a  living  wage  is 
hereby  declared. 

2.  In  fixing  wages,  minimum  rates 
of  pay  shall  be  established  which  will 
insure  the  subsistence  of  the  worker 
and  his  family  in  health  and  reasonable 
comfort. 

The  members  of  the  board  subscrib- 
ing to  the  report  are: 

B.  L.  Worden  Wm.  L.  Hutcheson 
Wm.  H.  Taft  Frank  J.  Hayes 

C.  E.  Michael  Frank  P.  Walsh 
L.  F.  Loree  T.  A.  Rickert 
W.  H.  VanDervoort  Victor  A.  Olander 
Loyall  A.  Osborne      Thomas  J.  Savage 


Agree  on  Water-Power   Legislation 

The  prospects  for  favorable  action 
by  Congress  on  water  power  legisla- 
tion are  said  to  be  notably  improved 
by  the  agreement  reached  by  the  special 
joint  water-power  committee,  which  has 
been  conducting  hearings  for  the  past 
three  weeks  on  the  socalled  "adminis- 
tration" bill,  to  add  the  main  features 
of  this  bill  to  the  Shields  water-power 
bill  which  passed  the  Senate  Dec.  14 
and  is  now  pending  in  the  House.  In 
this  form  the  bill  can  go  at  once  to 
conference,  and  the  conference  commit- 
tee will  be  made  up  of  Judge  Sims, 
chairman  of  the  House  special  water- 
power  committee,  and  Senator  Shields. 

It  is  authoritatively  stated  in  Wash- 
ington that  Senator  Shields  has  made 
up  his  mind  to  accept  a  number  of  the 
most  important  provisions  of  the  "ad- 
ministration" bill  when  they  are  tacked 
on  to  his  bill  as  amendments,  and  there 
is  reported  to  be  a  disposition  among 
senators  to  advance  the  measure. 


Water- Works  Chemicals 
Difficult  To  Get 

rriority  for  Needed  Supplies  Asked  by 
Indiana  Sanitary  and  Water- 
works Association 

Priority  for  chemicals  used  in  water- 
works purification  plants  was  asked  in 
the  main  resolution  passed  by  the  con- 
vention of  the  Indiana  Sanitary  and 
Water-Supply  Association  which  met  in 
Indianapolis  Mar.  27-28.  Other  topics 
that  elicited  spirited  discussion  were 
the  protection  of  meters  from  frost, 
war  time  public  utility  sacrifices,  and 
sewage  disposal  for  Indianapolis. 

George  W.  Fuller,  consulting  engi- 
neer for  the  Indianapolis  Board  of  San- 
itary Commissioners,  disposed  of  this 
last  subject  in  a  paper  in  which  he  out- 
lined the  report  he  made  recently 
recommending  screens,  deep  sprinkling 
filters  and  sludge  recovery  basins.  As 
in  the  report,  Mr.  Fuller  explained  that 
the  occasional  odors  which  were  almost 
sure  to  be  given  off  from  Imhoff  tanks 
would  defeat  the  very  object  for  which 
the  plant  would  be  constructed.  The 
report  was  abstracted  in  Engineering 
News-Record  of  Nov.  22,  1917,  p.  972. 

Difficulties  which  many  filtration 
plants  have  encountered  in  getting  alum 
and  chlorine  led  to  resolutions  asking 
that  the  authorities  give  these  articles 
a  priority  rating.  Time  and  again 
chlorine  has  had  to  be  shipped  by  ex- 
press from  Niagara  Falls  to  Indian- 
apolis, and  the  Terre  Haute  plant  found 
it  necessary  to  get  alum  the  same  way 
from  Joliet,  111.  The  chemical  company 
at  the  latter  point  has  found  it  ex- 
tremely difficult  at  times  to  get  cars  in 
which  to  load  bauxite  at  its  southern 
mine.  To  remedy  part  of  the  difficulty 
the  Electro  Bleaching  Co.  has  estab- 
lished a  distributing  warehouse  at  Jo- 
liet, 111.,  for  it  can  get  carload  ship- 
ments on  a  single  priority  order  and 
avoid  delay  by  sending  a  man  with  the 
car.  Plants  using  these  chemicals  are 
urged  to  set  forth  their  requirements 
to  the  proper  authorities  in  their  re- 
sj.ective  states.  W.  S.  Cramer,  Lex- 
ington, Ky.,  informed  the  members  the 
situation  had  become  so  acute  that  the 
American  Water-Works  Assn.  would 
soon  have  a  representative  in  Wash- 
ington to  look  after  this  and  other  prob- 
lems confronting  water-works  officials. 

The  freezing  of  an  unusual  number  of 
rieters  was  reported  this  year,  but  Do\.- 
R.  Gwinn,  president  of  the  Terre  Haute 
Water  Co.,  and  leader  of  the  round 
t.^ble  discussion  on  this  subject,  said  he 
was  not  able  to  say  how  to  set  a  meter 
to  prevent  freezing.  Practically  every 
kind  of  setting  his  company  used  had 
ifs  quota  damaged.  The  discussion 
finally  brought  out  this  solution:  Set 
the  meter  in  a  tight  box  at  any  eleva- 
tion, but  be  sure  that  the  bottom  of  the 
box  or  pipe  is  well  below  frost  line,  so 
that  the  warm  earth  may  act  as  a 
radiator.  A  simple  expedient  is  to  sink 
a  hole  below  the  bottom  of  the  box  with 
a  post-hole  auger  and  to  drop  in  two 
or  three  lengths  of  tile  pipe. 


The  question  of  the  regulation  of 
plumbers  is  the  bane  of  the  lives  of 
water-works  officials,  in  many  cases. 
This  problem  appeared  to  be  minimized 
greatly  in  towns  fully  metered,  where 
poor  work  resulted  in  the  consumer 
paying  the  increased  bills  due  to  defec- 
tive plumbing.  Where  the  flat  rate 
system  is  in  vogue  strict  licensing  was 
recommended. 

A  novel  feature  of  the  program  was 
a  meeting  held  in  the  unusually  clean 
boiler  room  of  the  Indianapolis  Water 
Co.,  at  which  the  principal  technical 
paper  was  on  "Design  and  Operation 
of  Boilers  for  Water-Works  Service," 
by  George  W.  Bach,  member  of  the 
War  Service  Commission,  who  demon- 
strated good  practice  by  the  examples 
before  him.  Too  little  attention  is 
given  to  boiler  room  economies  — 
mainly  because  of  the  inconvenience  en- 
countered in  making  boiler  tests.  Fre- 
quently more  economies  can  be  effected 
here  than  elsewhe^'e. 

W.  H.  Durbin  led  a  round  table  dis- 
cussion on  "Practical  Operation  of 
Small  Filter  Plants."  That  records 
should  be  kept  and  washing  of  rapid 
filters  should  take  place  at  least  every 
two  days  were  points  made.  H.  E.  Jor- 
dan said  analyses  should  be  made  fre- 
quently as  the  man  in  charge  should 
know  more  about  his  product  than 
others. 

Dr.  W.  F.  King  was  reelected  presi- 
dent of  the  association,  and  W.  G.  Ul- 
rich,  Indianapolis,  secretary  and  treas- 
urer. J.  A.  Craven  is  to  be  Mr.  Ulrich's 
assistant. 


American     Society     Again     Dis- 
penses with  Annual  Convention 

The  American  Society  of  Ci\il  En- 
gineers has  again  abandoned  its  an- 
nual convention.  Reasons  given  are 
the  absence  of  many  members  in  the 
service  oi  the  country,  the  inappro- 
priateness  of  social  functions  at  this 
time,  the  limitation  of  transportation 
facilities  and  the  advisability  of  econ- 
omy along  all  lines. 


How  Engineers  Are  Helping  To 
Win  the  V  ar 

The  metropolitan  and  student 
branches  of  the  New  York  Section  of 
the  American  Society  of  Mechanical 
Engineers  will  hold  Apr.  3  a  joint 
afternoon  and  evening  meeting,  which 
will  be  devoted  largely  to  addresses  for 
developing  the  salient  features  of  how 
engineers  are  helping  to  win  the  war. 
The  speakers  will  be  M.  H.  Avram, 
president  Slocum  Avram  Slocum  Co.; 
Charles  Whiting  Baker,  consulting 
editor  Engineering  News-Record;  F.  R. 
Low,  editor  Power;  C.  T.  Main,  presi- 
dent American  Society  of  Mechanical 
Engineers;  C.  R.  Mann,  director  Car- 
negie Foundation;  G.  A.  Orrok,  con- 
sulting engineer;  Dr.  Ira  N.  HoUis, 
president  Worcester  Polytechnic  Insti- 
tute; R.  B.  Sheridan,  \ice  president 
American  International  Corporation, 
and  B.  F.  Hall,  Jr.,  U.  S.  N.  R.  F. 
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F.  E-  Lamphere  Also  a  Colonel 

Through  a  typographical  error  the 
note  in  last  week's  issue  telling  of  the 
promotion  of  a  number  of  officers  in  the 
new  Construction  Division  of  the  army 
failed  to  state  that  Frank  E.  Lamphere, 
the  constructing  quartermaster  at  Fort 
Newark  had  been  made  a  Colonel,  Q. 
I.I.  C,  National  Army.  Col.  Lamphere 
has  had  long  experience  in  railway  con- 
struction, being  at  the  beginning  of 
the  war  with  the  Baltimore  &  Ohio  R. 
R.  at  Chicago.  He  was  constructing 
quartermaster  at  Camp  Zachary  Tay- 
lor, Louisville,  Ky.,  and  is  now  in 
charge  of  the  large  port  terminal  work 
near  Newark,  N.  J.  He  and  Col.  But- 
ler, now  at  Norfolk,  Va.,  were  the  only 
t\Y0  field  construction  men  to  be  made 
colonels  in  the  recentcpi'omotions. 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMERICAN  WATER-WORKS  AS- 
SOCIATION ;  47  State  St.,  Troy, 
N.  Y.  ;   May  13-18,  St.  Louis,  Mo. 

AMERICAN  ASSOCIATION  OF  EN- 
GINEERS ;  29  South  La  Salle  St., 
Chicago  ;  May  14.  Chicago. 

AMERICAN  SOCIETY  OP  MECHAN- 
ICAL ENGINEERS;  29  West  39th 
St.,  New  York  ;  Spring  meeting,  Jjine 
4-7,    Worcester,    Mass. 

AMERICAN  INSTITUTE  OF  CHEMI- 
CAL ENGINEERS;  129  York  St., 
Brooklyn,  N.  Y.  ;  June  19-22,  Ber- 
lin.   N.    H. 

AMERICAN  CONCRETE  INSTI- 
TUTE; 27  School  St..  Boston;  June 
24-26,  Atlant'C  City,  N.  J. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS  ;  University  of 
Pennsvlvania.  Philadelphia ;  June 
25-28,   Atlantic  City,  N.  J. 

AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS  :  29  West 
39th  St.,  New  York ;  Atlantic  City, 
June   26-28. 


Road  construction  was  the  general 
topic  of  discussion  at  the  meeting  of 
the  Engineers  and  Architects'  Club  ot 
Louisville,  Ky.,  Mar.  19.  Rodman  Wiley, 
commissioner  of  roads,  discussed  "The 
Road  Situation  in  Kentucky";  W.  F. 
Brooks,  United  States  senior  highway 
engineer,  "The  Relation  of  Traffic  to  the 
Type  of  Road";  and  State  Road  Engi- 
neer R.  C.  Heath,  "Selection  of  Type 
of  Road  to  Build." 

The  Cornell  Society  of  Civil  Engi- 
neers, New  York,  will  hold  its  annual 
spring  meeting  Apr.  5,  at  which  Dean 
John  F.  Hayford,  of  the  College  of 
Engineering  of  Northwestern  Uni- 
versity, will  speak  on  "What  Ameri- 
can Science  Is  Doing  for  Aviation." 
Dean  Hayford  is  a  member  of  the 
National  Advisory  Committee  for 
Aeronautics.  Maj.  Ezra  B.  Whitman 
will  speak  on  "Some  Special  Features 
of  Army  Life." 


The  Engineers'  Club  ol  Brooklyn, 
N.  Y.,  Mar.  26-28  gave  an  exhibition, 
open  to  the  public,  of  the  products  of 
mechanical  industries  having  national 
and  world  markets  and  manufactured 
in  Brooklyn.  The  club  is  planning  a 
large  exhibition  to  be  given  next  year 
in  one  of  the  city's  National  Guard 
armories. 

At  a  meeting  of  the  Canadian  Society 
«.f  Civil  Engineers  held  Mar.  28.  Lieut.- 
Col.  R.  W.  Leonard,  spoke  on  "Nicu 
Steel,"  called  one  of  the  greatest  ad- 
vances in  metallurgy  and  of  vital  im- 
portance to  Canada.  The  paper  was 
followed  by  a  discussion  by  prominent 
metallurgists  and  specialists.  After 
the  technical  paper  there  was  an  open 
discussion  on  the  Montreal  branch  and 
the  law  governing  the  practice  of  engi- 
neering in  the  Province  of  Quebec. 

The  Civil  Engineers'  Club  of  Sioux 
City,  Iowa,  at  a  meeting  Mar.  21  was 
addressed  by  W.  J.  Bertke,  assistant 
manager  of  the  Sioux  City  Gas  &  Elec- 
tric Co.,  on  "Toluol." 

During  the  past  two  months  the  club 
has  assumed  the  responsibility  of  con- 
ducting a  night  class  of  men,  in  Class 
1  of  the  draft,  in  a  course  of  military 
topography.  Various  members  of  the 
club  have  taken  part  in  the  teaching 
of  the  classes.  The  course  was  one  of 
a  number  in  a  so-called  "School  for 
Non-Coms,"  the  idea  being  to  give  the 
men  some  of  the  information  they  need 
in  order  to  qualify  as  non-commissioned 
officers. 

Before  the  Cleveland  Engineering 
Society  Apr.  9  William  H.  Finley,  chief 
engineer  of  the  Chicago  &  Northwest- 
ern Ry.,  will  read  a  paper  on  "The 
Civil  Engineer." 

The  Utah  Society  of  Engineers  and 
the  Salt  Lake  Section  of  the  American 
Institute  of  Electrical  Engineers  were 
addressed  Mar.  20  by  John  H.  Lewis, 
state  engineer  of  Oregon,  who  spoke  on 
"Western  Development  and  Its  Rela- 
tion to  National  Transportation  Poli- 
cies." 

A  public  meeting  of  the  Highway 
Traffic  Assn.  of  the  State  of  New  York 

will  be  held  at  the  Automobile  Club  of 
America.  New  York  City,  Apr.  16. 
S.  M.  Williams,  president  of  the  High- 
vray  Industries  Assn.,  will  speak  on 
"Highway  Transportation  Jeopard- 
ized." 


Personal  Notes 


John  W.  Alvord,  Chicago,  has 
been  selected  as  consulting  engineer  to 
serve  with  Frederick  Law  Olmsted, 
town  planner,  Boston,  and  Burt  L. 
Fenner  of  McKim,  Mead  &  White, 
architects,  New  York,  the  three  men 
to  form  an  advisory  board  to  the 
Federal  Department  of  Labor  in  con- 
nection with  the  housing  program, 
which  will  involve  an  expenditure  of 
more  than  $60,000,000. 


F  .  H  .  F  u  A  N  K  L  A  N  D  ,  Shortridge 
Hardesty  and  L.  C.  Lashmet,  assistant 
engineers  to  Waddell  &  Son,  consulting 
engineers.  New  York  and  Kansas  City, 
have  become  stockholders  and  directors 
of  the  company,  which  has  been  incor- 
porated as  Waddell  &  Son,  Inc.  Under 
the  new  organization  Mr.  Frankland  is 
managing  engineer,  Mr.  Hardesty  de- 
signing engineer  and  Mr.  Lashmet 
office  engineer.  Dr.  J.  A.  L.  Waddell 
is  president  of  the  new  company,  N. 
Everett  Waddell  is  vice-president  and 
Mr.  Lashmet  is  secretary  and  treasurer. 

H.  U.  Wallace,  Boulder,  Colo., 
has  been  appointed  major  in  the  Engi- 
neer Officers'  Reserve  Corps.  Mr.  Wal- 
lace is  vice-president  and  general  man- 
ager of  the  Western  Light  and  Power 
Co.,  Boulder,  and  was  formerly  chief 
engineer  of  the  Illinois  Central  R.R., 
with  which  road  he  became  connected 
soon  after  his  graduation  from  a 
special  course  in  civil  engineering  at 
Purdue  University.  In  1905  he  became 
third  vice-president  of  J.  G.  White  & 
Co.,  Inc.,  New  York  City,  and  in  1912 
he  went  to  Boulder. 

Albert  W.  Swartz,  who  has 
been  in  the  Snohomish  county  engi- 
neer's office  at  Everett,  Wash.,  for  a 
number  of  years,  specializing  in  con- 
crete construction,  has  resigned  and  is 
waiting  orders  to  report  to  U.  S.  A. 
headquarters  for  service. 

Howard  Taylor,  for  some 
years  chief  engineer  of  the  Spanish 
River  Pulp  Co.,  has  resigned  to  become 
consulting  engineer  with  the  Dayton 
Wright  Aeroplane  Co.,  of  Dayton,  Ohio. 

R.W.  Heerlein  has  resigned  the 
position  of  contracting  and  chief  engi- 
neer with  the  Massillon  Bridge  & 
Structural  Co.,  and  has  accepted  the 
]  position  of  manager  of  sales  with  the 
National  Bridge  Works,  Long  Island 
City,  N.  Y. 

R.  A.  Meeker,  former  state 
highway  engineer  of  New  Jersey,  hasi 
opened  offices  as  a  consulting  engineer 
in  Newark. 

W  .  W  .  Huff,  consulting  engineer, 
Kansas  City,  Mo.,  has  been  commis- 
sioned a  captain  in  the  Quartermas- 
ter Corps  of  the  National  Army  and 
has  been  assigned  to  the  Construction 
Division.  He  has  been  in  private  prac- 
tice for  the  past  six  years  and  has 
specialized  in  steel  and  concrete  bridges. 

John  Hole,  superintendent  of 
construction  for  the  Toronto  Harbor 
Commission,  has  resigned  to  enter  pri- 
vate practice. 

G.  H.  Burnett,  engineer  with 
Cotton  &  Co.,  Vancouver,  B.  C,  con- 
tractors, has  resigned  his  position  and 
has  given  his  services  to  the  Canadian 
Department  of  Railways  and  Canals, 
in  connection  with  the  Canadian  North- 
ern Ry.  arbitration  proceedings.  Mr. 
Burnett  will  make  an  inspection  of  the 
tracks,  ballastings  and  trestles  of  the 
railway  line. 
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Charles  Bradford,  con- 
nected with  the  county  engineer's 
office,  Snohomish  County,  at  Everett, 
Wash.,  for  the  past  five  years,  has 
resigned  to  accept  a  position  with  the 
Washington  Paving  Co.  of  Seattle.  He 
will  be  superintendent  of  paving  for 
the  company. 

Harold  A.  Rands,  consulting 
engineer,  Portland,  Ore.,  has  been  re- 
tained by  the  port  of  Portland  to  make 
a  traffic  survey  of  the  Upper  Columbia 
and  Snake  Rivers. 

W.  G.  Thompson  became  state 
liighway  engineer  of  New  Jersey,  suc- 
ceeding R.  A.  Meeker,  Apr.  1.  R.  E. 
Reed  is  now  assistant  highway  enjgi- 
neer. 

E.  M.  Weisman,  formerly  en- 
gineer with  the  Powder,  Land  and  Irri- 
gation Co.,  Baker,  Ore.,  has  been  ap- 
pointed roadmaster  for  Baker  County. 

Henry  H.  Berg,  chief  engineer 
of  the  water  and  street  lighting  de- 
partment of  Orange,  N.  J.,  has  re- 
signed, effective  May  1. 


John  F.  Birney,  who  for  four 
years  was  county  engineer,  Snohomish 
County,  and  former  president  of  the 
Washington  State  Association  of 
County  Engineers,  has  been  appointed 
chief  assistant  engineer  in  charge  of 
Whitman  County  road  work,  Colfax, 
Wash.,  under  J.  M.  McCaw,  county 
engineer. 

R.  P.  Hayes  is  now  assistant 
engineer  of  the  Joplin  division,  Mis- 
souri Pacific  Railroad. 

J.  E.  A.  Moore,  Cleveland, 
Ohio,  announces  that  he  will  carry  on 
the  engineering  practice  of  Marani  & 
Moore. 

A.  G.  Husted,  assistant  engi- 
neer, Department  of  Public  Sanitation, 
Indianapolis,  has  been  commissioned 
captain  in  the  Sanitary  Corps  of  the 
National  Army.  He  was  formerly  con- 
nected with  the  sewage  disposal  inves- 
tigations at  Cleveland,  Ohio. 

R.  H.  Hallsted,  who  has  been 
assistant  engineer  of  the  Kansas  City 
Terminal  Ry.,  has  been  made  general 
roadmaster  of  tht  Omaha  division  of 
the  Missouri  Pacific  R.R.,  with  head- 
quarters at  Falls  City,  Neb.  He  suc- 
ceeds C.  O.  Congdon. 

F.  A.  Schneiders  has  re- 
signed as  assistant  appraiser  of  the 
New  York  State  Tax  Commission,  and 
W.  H.  Rhoads  has  resigned  from  the 
Valuation  Department  of  the  Jersey 
Central  Ra'lroad,  t©  join  the  engineer- 
ing staff  of  the  Ralph  R.  Rumery  Co., 
Inc.,  New  York  City. 

R .  N .  Clark,  assistant  engi- 
neer on  the  Missouri  Pacific  R.R.,  is 
now  filling  a  higher  position  as  assist- 
ant engineer  in  the  office  of  the  engi- 
neer maintenance  of  way  at  Kansas 
City,    Mo.      He    has    succeeded    C.    A. 


Hewes,  now  assistant  engineer  of  the 
Kansas  City  Terminal  Ry.  Mr.  Clark's 
successor  with  the  North  Kansas 
division  is  E.  H.  Hawkins,  hitherto 
assistant  engineer  of  the  South  Kan- 
sas division. 

William  W.  Vabney  has  been 
appointed  acting  harbor  engineer  of 
Baltimore  by  Mayor  Preston.  Mr.  Var- 
ney  was  formerly  ity  cojnmissioner  of 
Baltimore. 

Maj.  Willis  B.  Hayes, 
Engineer  Reserve  Corps,  formerly  su- 
perintendent of  construction  in  the  Su- 
pervising Architect's  office,  Washington, 
L.  C,  has  been  appointed  constructing 
quartermaster.  Camp  Upton,  Yaphank, 
N.  Y. 

Mack  Galbreath,  who  has 
been  county  engineer  of  Trigg  County, 
Kentucky,  has  been  appointed  division 
engineer  by  the  State  Highway  Com- 
missioner. His  division  includes  ten 
counties. 

J.  W.  Beardsley,  who  has 
been  appointed  consulting  engineer  to 
the  Ordnance  Department  at  large,  was 
chief  engineer  of  the  Porto  Rican  Irri- 
gation Service  from  1910  to  1916,  when 
he  resigned,  and  he  has  recently  been 
acting  as  a  consulting  engineer. 

He  was  formerly  employed  by  the  J. 
G.  White  Engineering  Corporation  on 
investigations  of  irrigation  projects, 
previous  to  which  he  was  for  seven 
years  engaged  in  engineering  work  in 
the  Philippine  Islands  as  chief  of  the 
bureau  of  engineering  and  later  as  di- 
rector of  public  works.  He  was  gradu- 
ated from  Cornell  University  in  1891, 
and  after  service  in  Newton,  Mass.,  and 
Chicago,  he  accepted  a  position  with 
the  Deep  Waterways  Commission  in 
1898.  Two  years  later  he  entered  the 
Corps  of  Engineers  and  in  1902  went 
to  the  Philippines.  As  consulting  en- 
gineer for  the  Philippine  Commission 
he  investigated  irrigation  works  in 
Java,  Burma,  India  and  Egypt. 

M.  S.  Dutton  has  resigned  his 
position  as  superintendent  of  filtration 
at  the  Bubbly  Creek  filter  plant,  Chi- 
cago stockyards,  to  become  chemist  in 
charge  of  the  filtration  plant  at  East  St. 
Louis,  111. 

W  .  G  .  C  0  M  B  R  R  has  resigned  as 
resident  engineer  in  charge  of  the 
dredging  division,  Panama  Canal,  to 
take  effect  this  month,  and  will  re- 
turn to  the  United  States.  The  slides 
are  under  control  and  all  dredges  in 
the  canal  are  on  an  8-hour  shift.  Dur- 
ing the  past  12  V2  years  he  has  handled 
approximately  179,000,000  tons  of 
dredged  material  and  during  the  slide 
period  has  dredged  and  transported 
through  the  congested  waters  of  the 
cut  23,000,000  tons  per  year,  in  addi- 
tion to  providing  for  the  commercial 
shipping.  Mr.  Comber  has  probably 
dredged  more  material,  earth  and  i-ock, 
than  any  other  living  man. 


Obituary 


Clarence  Booth  Lamont, 
consulting  engineer,  organizer  and  head 
of  the  firm  of  C.  B.  Lamont,  Inc.,  Seat 
tie,  died  in  that  city  Mar.  21.  Mr.  La- 
mont was  born  at  Van  Etten,  N.  Y., 
Feb.  23,  1877.  He  was  graduated  from 
Cornell  as  a  mechanical  engineer  in  the 
class  of  1900.  In  that  year  he  entered 
the  employ  of  the  Union  Iron  Works  of 
San  Francisco,  and  he  became  soon 
after  consulting  engineer  with  the 
White  Pass  &  Yukon  Ry.,  later  going  to 
Seattle  as  port  engineer  for  the  Pacific 
Coast  Steamship  Co.  While  serving  the 
company  Mr.  Lamont  worked  out  many 
new  devices  for  power  transmission  on 
ships.  One  of  them  was  an  invention 
for  absorbing  the  propeller  shock  on 
ships  driven  by  rcrew  propellers,  per- 
mitting an  increase  of  speed  without 
damaging  results  to  the  framework  of 
the  vessel.  On  leaving  the  company, 
Mr.  Lamont  organized  the  Pacific  En- 
gineering Co.  of  Seattle,  which  built  the 
Seattle,  Spokane  &  Portland  Ry.  Co.'s 
docks  in  Portland,  Oregon,  and  other 
large  works.  Later  Mr.  Lamont  be- 
came assistant  to  the  president  of  the 
Seattle  Construction  &  Dry  Dock  Co. 
In  1915  he  resigned  this  post  and  formed 
the  firm  of  C.  B.  Lamont,  Inc.,  con- 
sulting engineers.  He  was  one  of  the 
organizers  of  the  Skinner  &  Eddy  Cor- 
poration, shipbuilders,  Seattle. 

First  Lieut.  Charles 
Merritt  Brooks  of  the  Thirty- 
second  Regiment  of  Engineers,  died 
at  Camp  Grant  Hospital  Mar.  21.  He 
was  formerly  with  the  U.  S.  Reclam.a- 
tion  Service,  assistant  engineer  for  the 
Atchison,  Topeka  &  Santa  Fe  Ry. 
Coast  Lin^--.  for  many  years,  also  super- 
intendent for  contractors  on  much  of 
the  heavy  double  tracking  work  of  the 
line  in  Arizona  and  New  Mexico.  He 
resigned  his  position  as  city  engineer 
of  Flagstaff,  Ariz.,  to  enter  the  Engi- 
neer Officers'  Training  Camp.  He  was 
appointed  to  the  Thirty-second  Engi- 
neers last  fall. 

Clayborn  R.  Walton,  for- 
merly a  civil  engineer  with  the  South- 
ern Ry.  and  also  with  Lane  &  Co.,  rail- 
road contractors,  died  recently  at  Salis- 
bury, N.  C. 

First  Lieutenant  John  G. 
Kelly,  Company  A,  Tenth  Engineers, 
was  killed  in  an  automobile  accident  in 
France  Mar.  15.  He  was  born  in  Grants 
Pass,  Ore.,  thirty  years  ago  and  was  a 
son  of  Major  George  H.  Kelly,  Twen- 
tieth Engineers,  a  forestry  regiment, 
also  serving  in  France.  Lieut.  Kelly 
studied  civil  engineering  at  the  Uni- 
versity of  Oregon,  I  Massachusetts  Insti- 
tute of  Technology  and  Oregon  Agricul- 
tural College.  He  left  Portland  last 
June  and  was  for  some  time  stationed 
at  Fort  Riley,  Kan.,  later  being  trans- 
ferred to  Washington,  for  training  at 
Camp  American  University. 
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Water  Supply  of  Many  Cities  in  Danger  From 
Chlorine  Shortage 

Railroads  Refuse  to  Return  Empty  Tanks  Under  Present  Priority 
Orders,  and  Makers  Have  No  Way  to  Supply  Purifi- 
cation Plants — Public  Health  Threatened 


Water-works  throughout  the  United 
States  which  are  dependent  upon  liquid 
chlorine  as  a  sterilizing  agent  are  hav- 
ing great  difficulty  in  securing  sup- 
plies of  this  material.  This  shortage 
is  taking  serious  aspect.  Grave  fears 
are  expressed  by  water-works  officials 
and  sanitary  experts  for  the  safety  of 
public  health  in  many  cities  affected 
by  the  existing  embai'go.  As  most  of 
these  cities  are  large  industrial  cen- 
ters and  as  an  epidemic  of  typhoid 
fever  may  be  the  result  of  a  complete 
shutdown  in  the  supply  of  liquid  chlo- 
rine, the  relation  to  war  production  of 
the  need  for  liquid  chlorine  is  appax'ent. 

A  general  order  by  the  Director 
General  of  Railroads,  made  Feb.  1,  this 
year,  has  given  some  relief  in  the  ship- 
ments of  liquid  chlorine  from  the  man- 
ufacturers' plants  to  the  water-works. 
This  general  order,  however,  failed  to 
specify  the  return  of  the  empty  cyl- 
inders. In  consequence,  empty  cylin- 
ders are  accumulating  in  railroad 
freight  houses,  in  filtration  plants  and 
in  textile  and  chemical  plants.  Thou- 
sands of  cylinders  are  scattered  all 
over  the  country  in  isolated  places.  In 
some  cases  the  railroad  agents  decline 
to  receive  the  empty  cylinders  at  all. 
In  others  the  cylinders  are  received  by 
the  railroad,  but  are  allowed  to  remain 
in  the  freight  house.  In  the  meantime, 
the  manufacturers'  reserve  supply  of 
empty  cylinders  is  practically  ex- 
hausted, and  some  cities  and  industries 
are  working  with  a  short  supply  of  the 
sterilizing  agent. 

Cannot  Buy  More  Cylinders 
Manufacturers  of  liquid  chlorine 
would  be  glad  to  buy  additional  sup- 
plies of  drawn  steel  cylinders,  but  they 
cannot  be  procured,  owing  to  the  pres- 
sure of  Government  business.  In  fact, 
the  Government  recently  commandeered 
a  supply  of  cylinders  which  the  manu- 
facturers had  ordered.  Various  state 
boards  of  health  have  endeavored  to 
have  empty  liquid  chlorine  cylinders 
placed  on  the  same  preferential  order 
as  the  full  cylinders.  The  manufac- 
turers have  pointed  out  to  Washington 
the  seriousness  of  the  situation,  but 
so  far  no  results  have  been  attained. 

Developments  in  Philadelphia  re- 
cently will  serve  to  illustrate  the  seri- 
ous condition.  Philadelphia  ordered 
a  carload  shipment  of  170  cylinders. 
The  manufacturer  started  the  car  out 
promptly  with  a  rider  in  charge  to  see 
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that  it  got  through  promptly.  That 
car  was  a  month  in  reaching  its  des- 
tination. 

In  the  meantime,  the  city,  facing  a 
complete  shutdown  of  its  sterilizing 
system,  ordered  30  cylinders  shipped 
by  express.  These  were  also  sent  in 
charge  of  a  rider.  This  shipment  ran 
into  an  express  embargo  halfway  on 
its  journey,  and  was  held  up  five  days 
at  one  spot. 

Philadelphia  Borrows  Chlorine 

Philadelphia  was  on  the  point  of  be- 
ing entirely  out  of  chlorine,  and  the 
manufacturers  borrowed  10  cylinders 
from  a  chemical  plant  that  happened 
to  have  a  small  reserve  supply.  This 
sufficed  until  the  express  and  freight 
shipments  finally  got  through.  How- 
ever, few  empty  cylinders  are  being 
returned  to  the  manufacturers  and  the 
situation  is  becoming  critical. 

Conditions  in  Chicago,  New  York, 
Kansas  City,  St.  Louis,  Buffalo  and 
other  cities,  large  and  small,  through- 
out the  country,  are  practically  the 
same.  All  these  cities  report  difficulties 
in  returning  empty  cylinders.  Before 
the  trouble  with  the  shipments  of 
empties  became  acute,  the  manufac- 
turers established  warehouses  in  prin- 
cipal traffic  centers,  to  be  stocked  with 
large  quantities  of  full  cylinders  to  be 
drawn  upon  by  surrounding  cities  and 
towns.  "This  method  is  failing  since  the 
refusal  of  railroads  to  expedite  the  re- 
turn of  empties. 

Ohio  Health  Board  Protests 

A  letter  from  the  Ohio  State  Depart- 
ment of  Health,  in  Columbus,  illus- 
trates the  liquid  chlorine  shortage  in 
that  state: 

"This  department  is  still  receiving 
reports  of  delayed  shipments  from  time 
to  time  from  the  various  municipalities 
using  liquid  chlorine.  In  many  cases 
the  delays  are  quite  serious  and  avail- 
able supplies  are  entirely  exhausted. 
You  no  doubt  have  numerous  com- 
plaints on  this  score. 

"Some  time  ago  we  suggested  to  you 
the  advisability  of  establishing  a  dis- 
tributing station  at  some  central  point, 
such  as  Columbus,  to  which  chlorine 
could  be  shipped  in  carload  lots  for  re- 
distribution to  the  various  points  of  con- 
sumption. We  understood  from  you  that 
this  plan  had  previously  been  given  con- 
sideration and  that  you  were  endeavor- 
ing to  effect  an  arrangement  for  put- 
ting it  into  practice.     We  believe  that 


this  is  the  only  remedy  for  the  serious 
delay  of  shipments  by  freight  in  less 
than  carload  lots." 

Quick  Action  Urged 
The  manufacturers  receiving  this  let- 
ter replied  that  they  would  be  glad  to 
establish  the  warehouse  at  Columbus, 
as  they  had  done  at  other  cities,  but 
that  the  failure  to  return  empty  cyl- 
inders would  nullify  its  effect  and  suffi- 
cient cylinders  were  not  available  to 
make  carload  shipments  at  this  time. 

The  manufacturers  are  under  heavy 
expense  in  sending  riders  with  each 
freight  or  express  shipment.  They  are 
unable  to  make  any  shipments  to 
chemical  or  textile  plants  at  this  time. 
The  manufacturers  are  not  complain- 
ing, but  constant  complaint  is  being 
received  from  water-works  that  are  not 
receiving  their  regular  supplies.  They 
simply  wish,  it  is  stated,  to  call  the 
attention  of  the  Railroad  Board  to 
their  plight  and  to  have  the  general 
order  expediting  chlorine  shipments  so 
amended  that  the  railroads'  agents  will 
accept  it  as  covering  return  shipments 
of  empty  liquid  chlorine  containers. 


Return  Load  System  Urged 

The  Chamber  of  Commerce  of  the 
United  States  is  endeavoring,  through 
a  circularizing  campaign,  to  promote 
interest  in  "return  load  bureaus"  for 
motor  truck  transportation.  This 
movement  has  been  developed  to  a 
high  state  of  efficiency  in  Connecticut. 
A  local  clearing  house  is  provided  in 
each  industrial  center  to  gather  and 
spread  information  about  the  move- 
ments of  trucks  and  available  loads. 
Incoming  trucks  without  return  loads 
may  call  at  the  "return  load  bureau." 
Motor  truck  hauling  costs  have  been 
cut  substantially  by  this  system. 


Illinois  Forms  War  Committee 

Illinois  manufacturers  organized  for 
v/ar  work  at  a  meeting  called  by  the 
State  Council  of  Defense  at  Chicago 
last  week.  Two  hundred  and  fifty 
manufacturers  and  repi-esentatives  of 
trade  associations  attended  the  session. 
A  committee  was  formed  which  will 
operate  along  the  same  lines  as  the 
war  organization  recently  started  in 
Cleveland. 

All  New  Vessels   Here  Must  Be 
Registered   as   American 

Action  has  been  taken  by  the  War 
Trade  Board,  in  cooperation  with  the 
United  States  Shipping  Board,  to  in- 
sure that  all  the  vessels  turned  out 
under  the  shipbuilding  program,  or 
otherwise,  shall  be  registered  as 
American     vessels     and     thereby     kept 
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under  the  control  of  the  U.  S.  Govern- 
ment. In  order  to  effect  this  a  ruling 
has  been  adopted  by  the  War  Trade 
Board,  as  follows:  "No  applications  for 
bunkers  by  any  vessel  built  in  the 
United  States  and  completed  after  Feb. 
1,  1918,  shall  be  granted,  unless  the 
vessel  is  documented  under  the  Ameri- 
can flag,  or  unless  the  United  States 
Shipping  Board  shall  have  waived  such 
documentation." 


Steel  Prices  Fixed  for  Second  Quarter 

Practically  Unchanged,  with  Large  Buying  for  Ships,  Railway  Equip- 
ment and  Government  Building  in  Prospect 


New  Rules  for  Marking  Express 
Matter 

Important  changes  in  rulings  on  the 
marking  of  express  shipments  have  just 
been  announced  by  the  Express  Traffic 
Assn.,  to  take  effect  May  1. 

Copies  of  the  rulings,  known  as  Ex- 
press Classification  No.  25,  may  be 
obtained  from  F.  G.  Airy,  agent  of  the 
association,  61  Broadway,  New  York 
City.  

Veteran   Superintendent   Dies 

Richard  Ward  Baker,  aged  68  years, 
superintendent  of  outside  construction 
for  the  Watson-Stillman  Co.,  New  York, 
died  Mar.  24  at  his  home  at  Roselle, 
N.  J.  He  spent  his  entire  business  life 
in  the  services  of  the  Watson-Stillman 
Co.,  having  entered  its  employ  at  the 
age  of  14,  finally  becoming  superintend- 
ent, which  post  he  held  for  many  years. 
Upon  the  completion  of  his  50  years 
service  in  1914  the  board  of  directors  of 
the  Watson-Stillman  Co.  celebrated  the 
event  by  the  presentation  to  him  of  a 
substantial  check  and  an  engrossed  copy 
of  the  resolution  setting  forth  the  com- 
pany's appreciation. 


An   End-Suction   Centrifugal 
Pump 

A  centrifugal  pump  with  the  suction 
opening  directly  beneath  and  parallel 
to  the  end  bearing  has  been  designed 
by  the  Wheeler  Condenser  and  Engi- 
neering Co.,  Carteret,  N.  J.  This  ar- 
rangement makes  it  possible  to  place 


a  pumping  unit  in  a  room  of  small 
ground  area.  In  many  cases  it  also 
facilitates  inspection,  decreases  the; 
length  of  piping  and  saves  elbows. 

The  capacity  of  the  particular  pump 
illustrated  is  45,000  gal.  per  minute 
against  a  head  of  20  ft.  The  diameter 
of  the  outlet  pipe  is  36  in.  The  speed 
is  240  r.p.m.,  the  pump  being  coupled, 
by  a  10  to  1  reduction  gear  to  a  steam 
turbine  operating  at  2400_r.p.m. 


Aside  from  a  reduction  of  $1  a  ton  in 
the  price  of  basic  pig  iron  and  scrap, 
steel  prices  for  the  second  quarter  have 
not  been  changed  by  the  Government. 
Steel  men  are  reported  to  be  well  satis- 
fied, the  only  objection  reported  being 
that  the  prices  were  not  fixed  for  an 
even  longer  term.  This  satisfaction 
with  the  present  prices  takes  into  ac- 
count the  latest  wage  increase  to  em- 
ployees of  the  U.  S.  Steel  Corporation, 
which  brings  wages  up  to  a  point  188 
per  cent  above  those  paid  just  20  years 
ago.  Most  of  this  increase  has  taken 
place  since  1915. 

Mills  and  blast  furnaces  are  begin- 
ning to  recover  from  the  lack  of  trans- 
portation, and  few  furnaces  yet  remain 
idle  in  the  Pittsburgh  and  "Xoungstown 
districts,  compared  to  the  conditions  of 
February.  Their  product  is  being  used 
to  the  full,  and  only  small  lots  of 
structural  steel  from  warehouses  ap- 
pear to  be  on  the  market  for  the  pub- 
lic. The  shipbuilding  program  will  take 
a  tonnage,  if  the  plans  of  the  Shipping 
Board  work  out,  greater  than  the  en- 
tire fabricating  capacity  of  the  country. 
If  500,000  tons  a  month  of  cargo  ca- 
I'acity  can  be  built,  it  is  estimated  that 
250,000  tons  of  steel,  excluding  ma- 
chinery, will  be  used.  Of  course,  this 
includes  the  older  yards,  which  do  not 
draw  directly  from  the  bridge  shops  of 
the  country,  as  do  the  three  fabricated 
ship  plants;  but  at  the  same  time,  the 
fabricating  capacity  of  the  country  up 
to  a  year  ago  was  estimated  at  less 
than  175,000  tons  a  month.  The  huge 
size  of  Government  construction  pro- 
jects under  way  is  well  indicated  by 
recent  orders  for  15,000  tons  of  fabri- 
cated steel  for  France,  and  by  two 
orders  for  reinforcing  bars  just  placed. 
One  was  for  4700  tons  of  bars  for  rein- 
forced concrete  buildings  at  Washing- 
ton, and  the  other  for  3700  tons  for 
one  Government  storehouse  at  New 
York. 

A  recent  survey  of  the  New  York 
building  materials  market  indicates 
that  stocks  of  brick  of  all  sorts,  of 
gravel,  glass,  cement  and  tile  are  either 
exhausted,  less  than  half  of  normal,  or 
entirely  taken  up  for  Government  re- 
quirements. At  the  beginning  of  the 
construction  season  it  is  usual  to  find 
700,000,000  Hud.~=on  common  brick  on 
hand,  while  the  total  stock  today  ij 
estimated  at  about  half  this.  Cement 
manufacturers  in  the  Hudson  and  Le- 
high districts  are  said  to  have  ex- 
hausted all  stocks,  because  of  the  cur- 
tailment forced  by  the  freight  conges- 
tion during  the  winter.  The  largest 
(dealers  in  Mexican  grades  of  asphaltum 
in  the  New  York  market  have  none  to 
offer  and  are  selling  substitutes  for 
iroad  work. 

It  is  reported  on  good  authority  at 
Washington  that,  the  immediate  need 
for  rapid  construction  being  over,  the 
tprogram  of  railway  terminal  improve- 


ments, warehouses,  storage  depots  and 
other  buildings  is  to  be  carried  out  in 
reinforced-concrete  and  hollow  tile, 
making  structures  with  low  insurance 
rates  and  of  a  more  permanent  char- 
acter. This  decision,  if  it  has  been 
reached,  does  not,  however,  give  any 
promise  of  slackening  the  demand  for 
lumber.  The  ship  program,  the  great 
amount  of  timber  construction,  includ- 
ing housing  and  perhaps  more  canton- 
ments, together  with  the  tremendous 
quantity  of  form  lumber  that  will  be 
required  to  carry  out  the  Government's 
proposed  concrete  construction,  will 
preclude  any  slackening  at  the  lumber 
n}ills. 

As  might  be  expected  from  these  con- 
ditions, prices  of  cement,  brick  and 
similar  materials  show  distinct  gains 
over  March  1. 


Business  Notes 


The  Seitz  Auto  Co.  of  Baltimore, 
Md.,  is  the  new  distributer  for  Troy 
Motor  Truck  Trailers.  The  company 
is  offering  the  entire  Troy  line  to  the 
trade. 

The  Easton  Car  &  Construction  Co., 
Easton,  Penn.,  announces  the  opening 
of  a  new  branch  office  in  Washing-con, 
D.  C,  at  225  Kellogg  Building,  1422  F 
Street,  N.  W. 

The  Louisville  Frog  &  Switch  Co., 
of  Louisville,  Ky.,  is  successor  to  the 
W.  M.  Mitchell  Co.  It  will  manufacture 
not  only  railway  switches,  frogs  and 
crossings,  but  also  the  various  track  de- 
vices that  have  been  handled  by  the 
old  company.  W.  M.  Mitchell  is  presi- 
dent and  C.  H.  Krauss  is  general  su- 
perintendent. 

The  Westinghouse  Electric  &  Mfg. 
Co.  has  leased  for  a  period  of  years 
the  Baxter  Stove  Co.,  Mansfield,  Ohio, 
with  the  intention  of  consolidating  at 
this  plant  the  manufacture  of  its -heat- 
ing appliances  now  being  carried  on  at 
some  of  the  other  plants  of  the  West- 
inghouse  company. 

J.  Edward  FitzGerald,  Inc.,  dealers 
and  rebuilders  of  used  motor  trucks, 
have  removed  their  New  York  offices 
and  shops  to  91  and  93  West  End 
Avenue. 

The  Chicago  Builders  Specialty  Co. 
has  organized  a  new  concern  under  the 
name  of  the  Equipment  Corporation  of 
America,  to  handle  a  full  line  of  con- 
tractors' second-hand  equipment.  It 
has  offices  in  Philadelphia  and  in  the 
Lumber  Exchange  Building,  Chicago. 
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CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO  ENGINEERS.  CONTRACTORS. BUILDERS 
lAND  MANUFACTURERS  OF  ENGINEERING  AND  BUILDING  SUPPLIES 


PIG    IRON 

Below  are  the  present  quotations  with  a  comparison  of  a  month 
and  a  year  ago. 

CINCINNATI  Apr.  1,  1918        One  Month  A^ro  One  Year  Apro 

No.  2  Southern  foundry $35.00  $36  00                  *23.00 

Ko.  3  Northern  foundry 34.26  34.36                    37.26 

NEW  YORKt 

No.   2X   Northern   foundry..      34.25  34.25                    40.70 

No.  2  plain  Northern  foundry       33.75  33.75                    '3?s9 

No.  2  Southern  foundry ...  .      38.75  38.75                    .i4.-J5 

BIRMINGHAM 

No.  2  Southern  foundry 33.00  33.00                   30.00 

CHICAGO 

No.  2  Northern  foundry 33.00  33.00                    38.00 

No.  2  Southern  foundry.  .  .  .      37.00  37.00  

PITTSBURGH 

Bessemer    iron'     37.25  37.25                    38.95 

Basic    iron*     33.95  33.95                    35.00 

•These  prices  include  the  freight  charge  from  the  valley  to  the  Pitts- 
burgh district.      fDeUvered  Tidewater.   New  York, 


RAILWAY  SUPPLIES 


■Chicago 

Apr.  1,  One 


1918 

6.5 

67 

•3.135(100  lb.) 
•3.09  (100  1b.) 
•3.00    (100  1b.) 


Year  Ago 
38.00 
40.00 
53.00 
54.00 
52.00 


STEEL  RAILS — The  following  quotations  are  per  gross  ton  *-°-^ 
Pittsburgh  and  Chicago  for  carload  or  larger  lots.  For  less  than  carload 
lots  5c.  per  100  lb.  is  charged  extra. 

, Pittsburgh 

Apr.  1,  One 

1918  Year  Ago 

Standard  bessomer  rails.  .  65  "^^•95 

Standard   opeuhearth   rails  67  ?"*'9 

Light  rails    8  to  10  lb. ...  •3.135(100  lb.     .58.00 
I.isht  rails.   12  to  14  lb..  .^3.09    (100  1b.)  .57.00 
Light  rails.  25  to  45  lb..  .•S.OO    (100  1b.)  53.00 
•Government  price  per  100  lb. 

TRACK  SUPPLIES — The  following  prices  are  base  per  100  lb. 
fo.b.  Pittsburgh  for  carload  lots,  together  with  the  warehouse 
prices  at  the  places  named : 

*^  ,. Pittsburgh >  San 

One  Year  Fran 

Apr.  1.  1918 
Standard     railroad     spikes. 

T»5-in.    and    larger $3.90 

Track   bolts     4.90 

Standard  section  angle  bars  •J.~5 

RAILWAY    TIES — For    fair    size 
tie      hold : 


Ago       Chicago  St.  Louis    Cisco 


$4.50 
5.50 
4.50 


$5.30  $6.25 
Premium  7.45 
Premium      4.90 


Material 

New  York    ....  Yellow  Pine 

St.  Louis   .....       No.   1  White  Oak 

Chicag-o White    Oak — Plain 

Chica'^o  ......  .White    Oak — Creosoted 

San   Francisco  .  .     Douglas,  Fir^^reen 


$3.65 
5.00 
2.35 
orders,    the    following    prices    per 
7  In.   X   9  in.      6  In.  x  8  In. 
by  8  Ft.  6  In 
$1.30 
.97 
.95 
1.30 
1.35 


a. 44 


by  8  Ft, 

$1.11 

.82 

.71 

1.15 

.96 

1.62 


San  Francisco.  .Douglas  Fu- — Creosgted 

PIPE 

PIPK The  following  discounts  are  for  carload  lots  l.o.b.  Pittsburcrh. 

basing  card  of  Nov.  6  for  steel  pipe  and  iron  pipe: 
BUTT   WELD 
Steel  Iron 

Inches  Black  Galvanized         Inches  Black  Galvanized 

14  to    3    51%         37Mi%        %   to  1% 33%  17% 

LAP  WELD 
2  44%         3^%%       1%     18^"  3^» 

2Wt<i"6:::'. ::   47%    34%%    1%  25%      11% 

7  to  1^  44%         30%%       2     26%  12% 

is^niu:::::   34%%    ."".'    3%  to  e 28%      15% 

15  32 ^fl  ....  7  to  12 25%  13% 

BUTT  WELD.   EXTRA  STRONG  PLAIN  ENDS 

%   to  1  % 49  %         36  Vi  %        %   to  1  % 33  %  18  % 

2  to  3 50%         37^4  % 

LAP   WELD.    EXTRA    STRONG   PLAIN    ENDS 

2     42%         30V2%       ly*     19%  4% 

2V4to4 45%         33Va%       1%     25%  11% 

4%    to    6 44%         32%%       2     27%  14% 

7    to    8 .      40%         26%%       2%    to   4    29%  17% 

9  to  12 35%         31%%       4%     to    6 38%  16% 

7    to    8 30%  8% 

9  to  13 15%  3% 

From  warehouses  at  the  places  named  the  following  discounts 
hold  for  steel  pipe : 

^ Bl  ack V 

New  York  Chicago  St.  Louis 

%    to  3   in.   butt   welded 38%  42.8%  40.10% 

3%    to   6  in.   lap   welaed 18%  .38.8%  36,10% 

^ Galvanized v 

New  York  Chicago  St.  Louis 

%,    to  3   in.  butt   welded 33%  27.8%  3.5.10% 

3%    to  6  in.   lap   welded List  18,8%  23.10% 

Malleable  fittings.  Class  B  and  C.   from  New  York  stock  sell  at  5   and 
6%    from   list   prices.      Cast  iron,   standard  sizes.   34   and  5%. 

CAST-IRON   PIPE — The   following  are  prices  per   net  ton   for 
carload  lots: 

, New  York n 

Apr.  1.    1  Month        One  St.      San  Fran- 

1918  Ago       Year  Ago  Chicago      Louis        cisoo       Dallas 

4    in    $58..35      $58.35      $50.75      $57.55      $57.00      $70.00      $61.00 

6  in.  and  over  55.35        55.35        47.50        54.55        54.00        67.00        58.00 
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Gas  pine  and  16-ft.  lengths   are  $1   per  ton   extra. 

CLAY  DRAIN  TILE — The  following  prices  are  per  1000  lin.ft. 

, New  York > 


Ai)r   4, 

One 

San 

Size.  In. 

1918 

Year  Ago 

St.  Louis 

Chicago 

ii'rancisco 

3 

$35,00 

$24,90 

$18.40 

$15.00 

$26.;i5 

4 

51.00 

33.85 

20.70 

18.00 

34.75 

5 

65.00 

47.00 

28.75 

23.00 

48.75 

6 

90.00 

59.00 

40.25 

27.00 

67.50 

8 

130,00 

100.10 

74.75 

55.00 

SEWER 

PIPE — The 

following  prices  are  in 

cents  per 

foot  ifor 

carload  lots 

, New  York v 

Apr.  4, 

One 

San 

Size,  In. 

1918 

Year  Ago 

St.  Louis  Chicago 

Francisco 

Da;;^3 

3     

.  .       $0,096 

$0,087 

$0.09 

$0,075 

$0.1033 

4     

.096 

.087 
.1305 
.1305 
.203 
..3045 
.3915 
.522 
.725 
.87 
1.16 

$d.i2'  ■ 

.165 
.23 
.33 
.50 
.75 
.90 
1.13 

.10 
.135 
.15 
.21 
.315 
.405 
.54 
.75 
.90 
1.20 

.10 

.12 

.15 

.325 

.30 

.40 

.75" 
.962 

,1033 

5     

.144 

.1548 

6     

.144 

.1548 

8     

.224 

.315 

10     

..336 

.301 

13     

.4.32 

.387 

15     

.576 

.559 

18     

.80 

.731 

30     

.96 

.80 

22     

1.28 

1,1118 

24     

1 .44 

1.305 

1.28 

1.35 

1.375 

1.39 

27     

2.145 

1.95 

1.30 

1,933 

30     

2.376 

2.16 

1.70 

3.365 

33     

3.15 

2.88 

2.25 

3.01 

36     

3.5875 

3.28 

2.50 

3.44 

3  5                  8  12  24                 36 

Boston     $0,102  $0,153      $0,338      $0,459  $1.53  $3.7935 

St.   Paul 105  .15             .205  .425  1.59  4.50 

Denver     09  .18             .25  .40  1.35  3.00 

Seattle     09  27  .4875  2.125  

Kansas  City 10  .135           .18  .36  1.35  3.25 

Los  Angeles    :0675  .1125         .2035  .36  1.25  

New    Orleans 0912  .1368        .2128  .684  1.368  3.116 

Cincinnati 10  .14             .23  .42  1.40  3.18 

Atlanta    28  .47  1.65           

ROAD  AND  PAVING  MATERIALS 

ROAD  OILS — Following  are  prices  per  gallon  in  tank  cars   8000  gal. 

minimum    f.ob.    place    named:                           Apr.  1,  1918  One  Month  Ago 

St.  Louis.   45-50%    asphalt $0.08%  $0.07% 

Chicago,   15-20%    asphalt .06%  .06% 

Chicago.   100%    dust  layer 08%  .08% 

Dallas,   40-50  %    asphalt 09  .09 

Dallas,    60-70%    asphalt .10  .10 

Dallas.    75-90%    asnhalt .11  .11 

San   Francisco.    75-95%    asphalt 1.90*  1.90* 

•Per  bbl.  of  42  gal. 

ASPHAL.TUM — Price  per  ton  in  packages  and  bulk  in  carload 
lots :  Brand  Package      Bulk 

New    York Texaco •     .  .  .  .  • 

New  York    Mexican •     ....  * 

Chicago     Me-ican    25.00        21  00 

San   Francisco    California    15.50        13.50 

Dallas     Texaco   and  Mexican 31.00        29.00 

Seattle D   grade    18.00         ... 

Denver '. Trinidad     50.00  .... 

Denver    California    35.00  .... 

St.  Paul Trinidad    29.39  .... 

St.  Paul Bermudas    36.83  .... 

Atlanta    Texaco    34-35  .... 

St.  Louis Stanolind     22.50        20.50 

•Practically   none   available   in  New   York. 

PAVING  STONE —  Apr.  1.  1918 

„        _.     ,  (  Manhattan     $3.50  8q.yd. 

New  York    |  Other  boroughs    2.35   sq..yd. 

New    York  5-ini     granite      2.55   sayd. 

riew    xorK ^  ^^^^^    ^^^^^    dressed 2.25   sayd. 

Chicago J  About    4x8x4     common 1.80   sayd. 

San  Francisco    Basalt  block   4x7x8    57.75   per  M 

Kansas  City Limestone     2.25   sa.yd. 

Boston     5-in.    granite     2.65   sayd. 

St.  Paul auoispwEg  1.65   sn  yd. 

Atlanta 4x4x6-in.   granite    1-75  sayd. 

FLAGGING-  ^^^     ^     ^^^^ 

f  Bronx     »0.17   sq.ft. 

New   York    \  Manhattan     18   sn  "• 

Queens.    5   ft.    square .19   sq.ft. 

I  5x30-in.    cross-walk    .30   sq.ft. 

Chicago    18    in.    wide 75   lin.ft. 

WOOD  BLOCK  PAVING — Feb.   1  „      „    .^j 

Size  of  Block       Treatment        Per  Sq.Yd, 

New  York    3  %  16  *3.25 

New  York    4  16  2.50 

Chicago     4  16  1.70 

Chicago     3%  16  1.85 

Chicago     City  specifications  3.10 

St.    Louis    3%  16  2.02 

St     Louis    4  16  2.26 

Seattle     4  16  1.67 

Boston     4  20  3.40 

Kansas    City     4  U\  3.00 

St    Paul    Minneapolis  specifications  1.78 

Dallas     3%  18  2.6g 

Dallas  4  18  i.ls 

New    OrieanV 3  %  16  2.30 

New    Orleans     4  16  2.60 

San    Francisco    3  1^  •  •  ■  • 

San    Francisco    3%  16  .... 

San   Francisco    4  16  .... 

Atlanta     3   ,  Ig  1-70 

Atlanta     3%  16  1.90 
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Contractors 

in  War  Time 

NEVER  was  it  more  necessary  for  engineers  and 
construction  men  to  maintain  their  reputation  for 
producing  the  greatest  results  with  a  given  amount  of 
labor  and  materials.  Confronted  with  war  conditions 
which  affect  all  building  problems  and  change  the  very 
terms  upon  which  construction  work  is  undertaken,  they 
are  called  upon  to  carry  out  a  great  amount  of  work 
at  high  speed,  and  with  maximum  efficiency.  At  the 
same  time  it  is  required  of  many  of  them  that  they 
shall  finish  with  increased  labor  and  material  cost  much 
public  work  which  cannot  be  postponed.  The  problem 
of  efficient  construction  methods,  especially  on  work 
v/hich  is  being  built  as  much  for  the  future  as  for 
the  war,  is  one  of  special  interest  as  the  1918  con- 
struction season  opens.  Methods  used  in  keeping  up 
the  efficiency  of  contractors'  equipment,  in  carrying 
out  construction  work,  and  in  designing  engineering 
installations  to  save  labor  are  made  the  main  subject 
of  this  issue.  Then,  too,  makers  of  contractors'  ma- 
chinery are  by  no  means  in  the  rear  of  the  procession 
in  the  matter  of  labor  saving.  Some  of  the  things 
which  they  have  done  to  replace  labor  for  their  cus- 
tomers, the  contractors,  by  constructing  machines  and 
plant  layouts  designed  to  do  the  work  of  gangs  of  men, 
are  well  worth  studying.  It  must  be  remembered  that 
even  in  an  issue  devoted  to  this  subject  it  is  impossible 
to  do  more  than  scratch  the  surface.  The  effort,  how- 
ever, will  not  be  wasted  if  the  issue  impresses  upon 
every  engineer  and  contractor  that  his  duty  to  the 
country  at  the  present  hour  is  to  surpass  himself  in 
the  efficient  use  of  materials,  labor  and  time. 

Where  They  Do  Not 

Know  There  Is  a  War 

ACCORDING  to  press  reports  there  is  a  board  of 
county  commissioners  in  Hillsborough  County,  Fla., 
which  considers  it  more  important  to  build  hard-sur- 
faced roads  for  the  purpose  of  reducing  wear  and  tear 
on  pleasure  automobiles  driven  within  the  county  than 
to  win  the  war.  At  least  this  argument,  reported  to 
have  been  advanced  by  Chairman  Yates,  is  the  only  one 
given  for  defying  a  ruling  of  the  Capital  Issues  Com- 
mittee against  issuing  and  selling  $875,000  worth  of 
bonds  to  a  road  contractor.  An  act  of  this  kind  is  evi- 
dence of  plain  unvarnished  disloyalty  and  should  not  be 
tolerated  by  any  self-respecting  American.  It  is  to  be 
hoped  that  Hillsborough  County,  Fla.,  will  be  the  only 
county  in  the  United  States  to  attempt  such  a  selfish  and 
unpatriotic  flouting  of  a- decision  of  the  Capital  Issues 
Committee  with  reference  to  proposed  road  construc- 


tion. The  committee  can  be  trusted  to  decide  wisely. 
Moreover,  it  represents  the  only  agency  through  which 
we  can  expect  to  keep  going  all  progressive  construc- 
tion work  that  does  not  interfere  with  the  war  program ; 
and  to  have  its  decisions  promiscuously  disregarded 
would  be  to  force  the  Government  to  suspend  all  con- 
struction work. 

Construction  Requirement 
for  A.S.C.E.  Membership 

THE  statement  regarding  one  of  the  provisions  of 
the  recently  rejected  amendments  to  the  constitu- 
tion of  the  Am.erican  Society  of  Civil  Engineers  which 
appeared  on  p.  539  of  Engineenng  Neius-Record  for 
March  21  last  was  in  error  in  saying  that  the  amend- 
ment would  require  construction  experience  for  all 
grades  of  membership.  The  sentence,  which  occurred 
at  the  top  of  the  right-hand  column,  should  have  read 
"full  membership"  instead  of  "all  membership." 

Moving  Supplies 

for  Water-Works 

WILLING  subordination  of  private  to  public  in- 
terests is  the  spirit  shown  on  p.  743  by  manu- 
facturers of  water-works  materials  in  their  answers  to 
questions  as  to  their  difficulties  in  moving  supplies. 
That  some  of  the  manufacturers  have  had  great  difficulty 
with  shipments  is  evident,  but  once  a  clear  case  is 
made  that  supplies  are  needed  to  protect  the  public 
health  the  way  for  moving  them  will  doubtless  be 
cleared  by  the  Federal  railway  administration.  This  is 
indicated  by  the  raising  of  embargoes  against  chemicals 
for  use  in  purifying  public  water-supplies  and  against 
returning  liquid  chlorine  containers,  noted  on  p.  738. 

What  Our  Engineers 

Are  Doing  in  France 

AMERICA  has  cause  to  be  proud  of  its  engineer 
regiments  in  France  not  only  because  they  have 
proved  at  Cambrai  and  on  the  Somme  that  they  can 
fight  like  men,  but  because  they  are  proving  daily  in 
a  hundred  places  beyond  the  roar  of  cannon  and  the 
rattle  of  machine  guns  that  they  can  build  fast  and 
well  the  intricate  engineering  works  through  which  the 
offensives  of  modern  warfare  are  carried  on.  As  Mr. 
Tomlin  tells  on  p.  707,  the  "Steenth"  Engineers  have 
stuck  at  nothing.  Short  of  tools  and  materials,  they 
are  rushing  to  completion  at  one  port  one  of  the  great 
railway  yards  of  the  world  and  erecting  warehouses 
with  four  times  the  area  of  the  largest  structure  on 
New  York  harbor.  Their  work,  distributed  over  a  terri- 
tory bigger  than  the  State  of  Massachusetts,  takes  in 
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every  kind  of  engineering  construction  from  double- 
tracking  French  railways  to  building  sewage-disposal 
plants.  With  characteristic  energy,  this  regiment  has 
scoured  southwestern  Europe  for  every  scrap  of  con- 
struction plant  that  could  possibly  be  turned  to  account. 
In  a  land  where  laborious  and  time-consuming  con- 
struction methods  have  persisted  right  down  to  the 
present  war,  separated  by  three  thousand  miles  of  ocean 
from  the  nearest  town  where  a  man  can  pick  up  a 
telephone  receiver  and  order  what  he  lacks  shipped  by 
express  within  the  day,  these  engineers  are  making  a 
gallant  and  winning  fight  to  build  as  quickly  as  ever  they 
could  be  built  at  home  the  facilities  to  put  the  Ameri- 
can army  within  striking  distance  of  Germany  and 
keep  it  there  till  the  war  is  won.  The  efforts  of  this 
regiment  should  inspire  contractors  at  home,  favored 
with  facilities  for  which  it  goes  without  saying  those 
men  in  France  would  sell  their  shirts,  to  break  all  exist- 
ing records  in  putting  through  the  vast  amount  of  work 
that  must  supplement  and  make  effective  what  is  being 
done  across  the  water. 

Keep  Construction 
Labor  Busy 

ONE  of  the  largest  statistical  organizations  in  the 
country  has  sustained  the  contentions  of  those  who 
argue  that  private  construction  work  should  go  forward 
this  spring  in  more  considerable  volume.  It  has  been 
found  that  the  restriction  of  the  use  of  capital  by  the 
Government  for  construction  which  could  be  postponed 
until  after  the  war  has  curtailed  work  to  the  point 
\vhere  there  is  now  a  surplus  of  labor  in  the  building 
trades  in  many  sections,  and  also  a  surplus  of  materials 
which  cannot  be  turned  to  immediate  account  in  win- 
ning the  war.  Of  course,  in  so  far  as  we  have  energy 
and  material  to  spare,  any  building  that  we  can  do 
against  the  time  of  peace  is  an  economic  advantage  and 
a  patriotic  duty.  There  is  no  argument  for  holding  back 
work  at  the  present  time  because  of  high  cost.  Prices 
are  not  going  dov^oi  until  the  supply  of  currency  in 
the  country  is  reduced,  and  it  is  estimated  that  it  will 
be  from  one  to  five  years  after  the  declaration  of  peace 
before  there  is  any  material  reduction  in  the  money  cost 
of  doing  building  work.  This  was  true  after  the  Civil 
War,  and  has  been  the  case  after  all  wars  which  have 
resulted  in  an  inflation  of  the  currency  of  the  countries 
engaged.  It  is  the  duty  of  owners,  engineers  and 
contractors,  then,  to  watch  their  local  labor  and  mate- 
rial markets,  keep  the  workmen  of  the  building  trades 
employed  at  constructive  projects  wherever  there  is  not 
direct  war  work  requiring  their  attention,  and  prevent 
lost  motion  from  unemployment  during  the  coming  con- 
struction season. 


Coincidence  or  Habit? 

THERE  is  an  old  story  of  a  man  who  fell  out  of  a 
third-story  window  three  times  without  apparent 
damage  to  himself,  but  at  serious  discomfort  to  passers- 
by  below.  When  brought  before  a  judge  on  the  charge 
of  impeding  traffic  he  claimed  immunity  on  the  ground 
of  accident.  The  court  ruled  that  to  fall  safely  out  of 
a  window  is  doubtless  an  accident;  to  fall  twice  is  a 
coincidence,  but  the  third  time  it  becomes  a  habit. 
The  slippage  of  the  upstream   dike  in  hydraulic-fill 


earth  dams  has  reached  the  coincidence  stage.  As  the 
brief  article  on  another  page  shows,  the  partial  failure 
of  the  Calaveras  dam  repeated  in  all  superficial  detail 
the  Necaxa  accident  of  nine  years  ago.  The  dams  were 
of  similar  construction,  each  was  the  highest  ever  at- 
tempted the  type  of,  and  the  possibly  fortuitous 
identity  of  the  dimensions  surrounding  the  failures  is 
almost  uncanny.  At  the  time  of  the  earlier  catastrophe 
it  was  pointed  out  by  numerous  authorities  that  there 
were  good  and  sufficient  reasons  for  the  slip  and  that 
engineers  should  be  careful  not  to  let  it  prejudice  them 
against  the  properly  constructed  hydraulic-fill  earth  dam. 
Possibly  when  all  the  evidence  in  the  later  case  is  in 
the  same  deduction  may  safely  be  made,  but  it  would 
be  foolish  to  deny  that  the  Calaveras  slide  places  a 
heavy  burden  of  proof  on  all  who  would  advocate 
another  high  dam  of  this  type. 

According  to  the  designer  of  the  Necaxa  dam,  the 
late  James  D.  Schuyler,  there  were  at  least  four  good 
reasons  for  its  failure.  These  were  the  lack  of  water 
in  the  reservoir  with  the  consequent  absence  of  counter- 
pressure  to  withstand  the  thrust  of  the  clay  core;  the 
narrow  top  of  the  upstream  dike;  the  use  of  a  locally 
available  lightweight  rock  in  the  upstream  fill  in  place 
of  a  much  heavier  limestone  which  was  designed  for 
the  purpose,  and  the  peculiar  quality  of  the  clay,  which 
did  not  harden  as  quickly  as  it  should. 

At  Calaveras  the  first  of  these  causes  is  equally  valid, 
for  the  55  ft.  of  water  in  the  reservoir  only  served  to 
prevent  the  slide  below  that  height.  The  100  ft.  of 
upstream  dike  above  the  back  water  level  was  in  pre- 
cisely the  same  condition  as  far  as  counterpressure 
goes  as  was  the  170  ft.  of  fill  above  the  dry  reservoir 
at  Necaxa.  But  this  is  a  criticism  of  the  whole  sys- 
tem of  construction  because  it  is  rare  that  the  pool 
level  behind  a  dam  can  be  kept  anywhere  near  the  ris- 
ing structure  itself.  On  the  other  hand,  the  last  two 
reasons  seem  not  to  apply  at  the  California  dam.  Indeed 
the  failed  section  of  upstream  fill  there,  instead  of  be- 
ing of  a  lower  grade  than  the  rest  of  the  dam,  was  a 
mechanically  placed  rock  fill  presumably  of  high 
stability. 

There  remains  the  fluidity  of  the  clay  core,  and  here 
the  similarity  is  evident.  No  testimony  has  yet  been 
given  that  any  of  the  engineers  on  the  California  dam 
were  dissatisfied  with  the  clay  used  there,  but  the  fact 
remains  that  the  wet  clay  did  take  a  considerable  time 
to  dry  out  and  successive  bulgings  of  the  upstream  face 
showed  a  high  and  unsafe  pressure  against  that  dike 
from  the  fluid  clay  in  the  core. 

Here  lies  the  crux  of  the  hydraulic-fill  question.  The 
clay  fill  deposited  by  the  hydraulic  method  is  a  highly 
fluid  mass  for  some  time  after  its  deposition.  In  some 
cases,  and  it  so  happened  that  two  of  the  cases  are  the 
two  highest  examples  of  the  type  of  dam,  the  solidify- 
ing is  so  slow  a  process  that  the  hydraulic  pressure 
against  the  newly  placed  dikes  becomes  greater  than 
those  dikes  can  withstand.  And  the  unfortunate  thing 
about  the  Calaveras  accident  is  that  with  the  Necaxa 
failure  before  them,  the  experts  in  charge  could  not 
apparently  devise  any  method  whereby  they  could 
guarantee  the  stability  of  the  upstream  dike  or  even 
measure  the  pressure  of  the  clay  fill  so  as  to  tell  when 
or  if  it  was  dangerously  fluid. 
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Final  decision  on  the  accident  and  on  hydraulic-fil 
dams  in  general  must,  of  course,  await  a  more  thorough 
investigation  than  is  now  at  hand.  This  investigation 
may  clear  up  many  of  the  things  that  are  now  obscure. 
At  the  same  time,  a  third  collapse  would  surely  be  an 
indication  of  a  habit  of  this  type  of  dam,  and  a  habit 
which  would  make  most  engineers  suspicious  of  its  use 
in  such  high  structures. 


What  Most  Highway  Departments  Will 
Face  in  the  Near  Future 

WITHIN  the  next  few  weeks  in  even  the  most  north- 
ern of  our  states  the  frost  will  be  coming  out  of  the 
ground  at  such  a  rate  as  seriously  to  affect  the  usability 
of  most  macadam  and  many  concrete  and  brick  pave- 
ments over  which  heavy  loads  must  be  transported. 
Newspapers  in  those  sections  of  the  country  through 
which  the  army  trucks  are  passing  in  their  trips  from 
the  lake  cities  to  the  Atlantic  seaboard  have  already 
noticed  the  damage  which  has  so  far  been  accomplished. 
In  many  cases  photographs  of  impassable  stretches  ac- 
company these  descriptions,  and  in  general  the  trend 
of  the  criticism  is  to  lay  the  whole  blame  upon  the 
county  or  state  highway  engineer.  Since  it  is  the 
attitude  of  the  daily  press  to  build  its  news  section 
upon  a  foundation  of  sensationalism,  such  explanations 
as  will  be  made  by  the  men  in  charge  of  country  high- 
ways will  be  discounted  if  not  altogether  omitted  from 
the  accounts  of  such  highway  breakdowns. 

But  to  engineers  the  situation  appears  unavoidable. 
They  have  known  that  the  coming  of  Spring  has  always 
resulted  in  difficulties  on  many  sections  of  roads  which 
have  carried  light  traffic  only.  They  recognize  that  in 
many  cases  adequate  drainage  might  have  prevented 
much  of  the  destruction,  but  they  recognize,  also,  that  in 
most  cases  the  necessary  money  has  not  been  available 
for  work  of  this  sort.  Furthermore  the  fact  is  that  the 
use  being  made  of  the  roads  during  this  time  of  indus- 
trial intensity  is  far  greater  than  has  ever  before  been 
the  case. 

Under  these  circumstances,  wisdom  would  dictate 
that  heavy  traffic  be  kept  off  roads  which  are  not  de- 
signed to  carry  it  under  adverse  conditions.  Michigan 
has  a  law  which  makes  this  possible,  though  it  is  ques- 
tionable whether  it  will  be  strictly  enforced  during  times 
such  as  these.  The  universal  cry  for  a  more  complete 
use  of  the  roads  in  order  to  relieve  the  railroads  of  their 
abnormal  burdens  will  probably  be  utilized  as  an  excuse 
to  evade  or  even  violate  intentionally  not  only  statute 
law  but  the  law  of  reason.  For  conditions  such  as  we 
now  labor  under,  certainly,  highway  engineers  have  in 
no  manner  been  responsible,  but  the  public  whose 
patience  will  be  tried  and  whose  anger  may  easily  arise 
to  the  point  of  harmfulness  should  be  informed  by  the 
engineers  of  all  communities  that  any  other  outcome 
could  not  reasonably  be  expected,  and  that  unjust  criti- 
cism of  officials  may  prove  not  only  harmful  at  the 
moment  but  may  result  in  "taking  the  nerve  out  of  the 
man"  to  such  an  extent  that  his  future  value  might  be 
impaired. 

There  is  no  question  but  that  county  and  state  high- 
way engineers  will  exert  every  ounce  of  available  energy 
to  mitigate  the  unfortunate  nature  of  the  unavoidable 
condition,  and   in  their  effort  they  should   be  helped 


ungrudgingly  by  their  brother  engineers.  It  would  not 
be  out  of  place,  in  fact,  for  all  local  engineering  clubs 
or  organizations  to  issue  a  .statement  to  the  press  as 
to  what  should  be  expected  during  the  period  from  the 
first  thaw  until  the  ground  has  finally  stiffened  under 
the  warm  air  and  winds  of  the  late  Spring.  The  country 
has  no  time  nor  energy  to  waste  on  fruitless  criticism, 
and  certainly  attacks  upon  highway  officials  because 
of  the  effect  of  seasonal  conditions  on  the  roads  will 
prove  to  be  disruptive  of  the  common  understanding 
and  productive  of  nothing  but  discouragement  and 
slackened  effort. 


"I  Looked  at  the  Chart  and  Told  Him  No" 

THE  chief  executive  of  one  of  the  great  supply 
bureaus  of  the  Government  was  asked  by  the 
representative  of  an  allied  power  whether  this 
country  could  not  divert  some  of  the  supplies  under 
certain  contracts  to  the  army  of  that  power.  Instead 
of  hemming  and  hawing,  calling  a  lot  of  overworked 
factory  managers  to  Washington,  appointing  a  board  of 
men  who  were  needed  on  other  work  to  look  into  the 
matter,  or  summoning  a  conference  of  bureau  chiefs 
to  debate  the  question  for  a  day  or  a  week,  the  executive 
settled  it  directly  and  finally  within  one  minute. 

"I  looked  at  the  chart  and  told  him  no,"  as  he  said 
later  in  referring  to  the  interview. 

The  representative  of  the  allied  power  went  his  way 
witnout  one  word,  knowing  that  he  could  not  expect  to 
get  those  things  in  America.  For  everyone  knew  that 
this  executive  had  exact  up-to-the-minute  information, 
collected  and  presented  by  his  engineers,  as  to  just 
v.'here  the  production  of  each  of  the  thousands  of  articles 
his  department  was  procuring  stood  with  reference 
to  the  needs  of  the  country.  The  production  of  those 
particular  things  was  far  behind  the  program.  This 
executive  knew  how  far,  and  why.  He  knew  the  specific 
causes  restricting  output  at  every  plant  engaged  in  their 
manufacture.  Knowing  this,  he  also  knew  what  must 
be  done  to  bring  production  up,  and  had  a  very  good 
idea  of  when  it  could  be  expected  to  overtake  require- 
ments. 

Contractors  know  that  this  is  the  way  to  run  con- 
struction work.  Therefore  they  have  schedules  for 
delivery  of  their  materials.  Therefore  they  have  prog- 
ress charts  to  check  the  performance  of  their  labor. 
Engineers  know  the  same  thing.  Therefore  they  exact 
such  planning  of  contractors  to  the  end  that  they  may 
know  when  their  projects  will  be  completed  and  what 
they  will  cost.  But  a  large  proportion  of  manufacturers 
and  other  business  men  do  not  know  it.  The  efforts 
of  the  "efficiency  engineer,"  scouted  by  the  old-school 
factory  manager  and  discredited  by  failures  of  would- 
be  experts  who  went  into  the  field  without  training 
or  equipment,  have  not  yet  borne  fruit.  If  the  branches 
of  the  Shipping  Board,  the  various  bureaus  of  the  War 
and  Navy  departments  had  this  method — which  has 
become  a  habit  with  so  many  readers  of  this  journal — 
of  keeping  a  living,  moving  account  of  everything 
that  was  being  done  for  them — if  every  manufacturer 
working  on  war  contracts  had  it — our  production  would 
be  much  farther  advanced.  It  would  be  possible  for 
some   master   mind    in   Washington   to   know — not   to 
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guess — the  month  in  which  we  could  have  an  over- 
powering army  in  motion  on  the  fields  of  France.  And 
that  month  would  perhaps  be  far  sooner  than  it  is  likely 
to  be  in  reality,  because  the  master  mind  or  minds 
would  have  during  the  whole  preparation  knowledge  as 
to  how  things  were  fitting  together.  Matters  that  might 
hold  up  the  entire  program  would  be  foreseen.  Our 
allies  would  be  fed  and  supplied  with  necessities.  We 
would  avoid  further  transportation  tangles.  Conditions 
which  disorganize  our  labor  forces  and  spread  dissatis- 
faction where  there  should  be  only  one  overmastering 
will  to  work  could  be  forestalled. 

Beginnings  are  being  made.  Others  besides  the  chief 
executive  referred  to  have  such  methods.  Some  of  them 
are  in  the  Shipping  Board.  Others  of  them  are  in  the 
War  and  Navy  Departments.  But  beginnings  are  not 
enough.  Before  we  can  expect  to  win  this  war  we  must 
have  finished  results.  The  business  man^and  his  name 
is  legion — who  contemplates  with  satisfaction  such  re- 
sults as  are  achieved  by  the  kind  of  management  known 
to  contractors  as  "hell-raising,"  where  the  boss  gets 
one  thing  and  upsets  everything  else  to  do  it,  must  be 
shown  that  there  are  better  methods. 

Engineers  can  help  to  perfect  this  organization  that 
will  put  us  on  a  real  war  footing.  Those  that  are  build- 
ing ships  or  doing  direct  contract  work  can  plan  their 
operations  down  to  the  last  detail,  and  pass  the  know- 
ledge of  what  they  can  be  expected  to  do  and  of  how 
they  are  living  up  to  their  schedules  on  to  those  above 
them.  Where  there  is  interference  from  an  outside 
agency,  such  a  course  will  at  least  show  its  cause  and 
give  those  in  authority  the  chance  to  remedy  it.  Those 
working  for  Government  agencies  or  for  manufacturers 
who  do  not  use  such  methods — and  there  are  many 
engineers  in  such  positions — can  fulfil  the  highest  ob- 
ligation to  their  country  by  devoting  their  efforts  to 
bringing  about  better  ways  of  planning  and  following 
through  production.  Publicity  must  be  used  to  the 
fullest  extent.  Not  the  kind  that  blasts  one  or  two 
individuals  or  exposes  some  glaring  mistake.  That  is 
no  better  than  "hell-raising."  But  the  kind  that  spreads 
the  knowledge  of  what  efficient  planning  and  following 
through  of  production  is  like,  and  what  it  will  do. 

There  is  nobody  to  do  this  work  but  engineers.  What 
has  been  accomplished  so  far  is  the  result  of  their  work, 
either  in  private  plants  before  the  war  or  in  Government 
service  since.  The  job  is  a  big  one — and  every  engineer 
must  take  off  his  coat  and  get  to  work  at  it  if  the  thing 
is  to  be  done. 

Mining  Engineers  Discuss  Labor 

PROGRESSIVE  views  on  the  handling  of  the  labor 
problem  dominated  a  meeting  last  week  of  the  New 
York  Section  of  the  American  Institute  of  Mining 
Engineers — and  those  who  participated  in  the  discussion 
were  not  theorists  but  men  who  daily,  and  for  many 
years,  have  been  "up  against"  the  labor  problem.  The 
thought  most  frequently  expressed  (by  oflftcers  of  such 
corporations  as  the  United  States  Smelting,  Refining 
and  Mining  Co.,  the  i^helps  Dodge  Corporation,  the 
Miami  Copper  Co.,  the  Lehigh  Coal  and  Navigation  Co., 
and  the  Illinois  Steel  Co.)  was  that  there  must  be 
introduced  in  our  dealings  with  labor  a  more  human 
attitude.     Mr.   Walter  Douglas,  of  the   Phelps   Dodge 


Corporation,  for  example,  expressed  the  view  that  thf? 
relationship  which  existed  between  owner  and  worker 
in  the  day  of  small  industries  when  the  owner  knew 
every  man  working  in  his  plant  had,  by  some  means  or 
other,  to  be  restored.  Intelligent  employment  methods 
were  repeatedly  advocated,  while  Mr.  Sidney  J.  Jennings, 
vice  prusident  of  the  United  States  Smelting,  Refining 
and  Mining  Co.,  thought  that  profit  sharing  above  a 
fair  return  was  one  of  the  surest  means  of  securing 
cooperation  between  corporations  and  their  employees. 
Mr.  Young,  of  the  Illinois  Steel  Co.,  suggested  that 
w^hen  a  certain  percentage  of  the  total  stock  of  a  cor- 
poration is  owned  by  the  employees,  they  should  have 
representation  on  the  board  of  directors,  while  Mr.  J. 
Parke  Channing,  of  the  Miami  Copper  Co.,  warned  his 
hearers  that  a  radical  program  is  sure  to  be  advocated 
in  this  country  if  the  employing  class  does  not  give 
more  attention  to  the  worker  and  see  that  his  condi- 
tion is  improved.  All  of  which  is  full  of  hope  for  a 
better  industrial  order,  particularly  as  the  views  were 
those  of  men  who  daily  are  confronted  with  labor  diffi- 
culties. If  the  spirit  evidenced  at  this  meeting  runs 
throughout  our  industry  the  dangers  now  lurking  at 
our  doors  may  be  overcome. 


Rochester  Exhibits  a  New  Spirit 

LAST  week  editorial  comment  was  made  on  the  ar- 
rangement effected  by  the  Standard  Oil  Company 
of  New  Jersey  whereby  the  workers  in  the  Bayonne 
works  were  given  a  mechanism  through  which  they 
might  treat  with  their  employers  on  the  many  matters 
that  continually  come  between  management  and  men. 
On  p.  705  is  reprinted  the  report  of  the  United  States 
Chamber  of  Commerce  on  the  pooling  of  the  labor  re- 
sources of  Rochester,  N.  Y. 

These  and  other  evidences  indicate  the  new  drift 
that  has  set  in  toward  a  more  rational  understanding 
of  the  mutuality  enforced  by  the  machine,  and  the  uni- 
versally distributed  advantage  which  will  normally  re- 
sult from  the  proper  use  of  this  mutuality.  We  are 
beginning  to  see  that  any  social  order  which  generates 
enmity  between  machine  and  operator,  between  capital 
and  labor,  and  between  owner  and  owner,  between  man 
and  man,  is  an  artificial  limitation  on  production  which 
brings  permanent  advantage  to  no  one.  We  are  realiz- 
ing that  American  industry  is  suffering  from  genera- 
tions of  heedless  management.  Faulty  attitudes  of 
past  years  are  being  revealed  by  the  strain  of  the 
nation's  war-demands,  and  habits  of  use  and  wont, 
which  have  yielded  profits  in  years  of  peace,  are 
found  to  be  inhibitory  of  production.  Indeed  in  many 
cases  they  have  proved  anti-social  as  well. 

Though  one  by  one  these  impediments  are  being  un- 
covered and  their  true  character  recognized,  perhaps 
it  is  too  early  to  announce  that  a  new  and  more  whole- 
some order  has  been  born.  But  there  are  unmistakable 
evidences  that  the  prejudices  and  biases  of  a  narrow, 
individualistic,  machine  industrialism  are  being  swept 
aside  and  are  being  replaced  by  policies  which  are 
honestly  based  on  the  ultimate  good  of  the  comm.unity. 
If  the  war  does  no  more  than  establish  this  new  atti- 
tude, its  horrors  and  destruction  will  have  been  a  low 
price  to  pay  for  the  well-being  of  this  and  future 
generations. 
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Unit-Built  Concrete  Cottages  To  House  Foreign  Labor 

Dwellings  in  Youngstown  Sheet  &  Tube  Co.'s  Village  Built  of  Precast  Slabs  Erected  by  Traveler — 
Efficient  Plant  Pours  6000  Yd.  in  Sections  Ranging  from  Sills  to  Large  Wall  Panels 


PRECAST  slabs,  poured  in  a  yard  and  erected  by  a 
traveler,  are  being  used  for  the  first  time  in  this 
country  to  construct  dwelling  houses.  The  so-called 
unit  method  of  concrete  construction,  which  is  patented 
by  the  contractors  and  has  been  extensively  developed 
in  the  railway  field  for  small  bridges,  railings,  train- 
sheds,  and  also  for  warehouse  roofs  and  elevators,  is 
being  successfully  applied  to  the  construction  of  146 
dwellings  for  the  first  section  of  a  community  center 
being  developed  by  the  Youngstown  Steel  and  Tube  Co. 
through  its  subsidiary,  the  Buckeye  Land  Co.,  for  its 
employees.  Located  on  the  hill  north  of  this  company's 
plant,  east  of  Youngstov/n,  Ohio,  this  settlement  marks 
one  of  the  first  attempts  to  provide  living  quarters  of  a 
permanent  and  inexpensive  type  which  will  be  comfort- 
able, sanitary  and  practically  fireproof.  The  success  of 
the  experiment  is  made  possible  by  the  almost  inde- 
structible character  of  the  buildings,  and  by  the  low 
cost  which  could  be  secured  through  erecting  a  large 
number  of  houses  at  one  operation. 

The  method  of  construction  allows  the  concrete  plant 
to  operate  continuously  regardless  of  the  progress  of  the 
other  work,  and  greatly  reduces  the  cost  of  forms. 
These  advantages,  according  to  the  contractor,  much 
more  than  offset  the  added  cost  of  rehandling  and  erect- 
ing the  slabs  after  they  are  cast,  which  is  the  only  item 
that  would  not  be  required  if  the  houses  were  poured 
in  place.  The  use  of  concrete  casting  platforms,  granu- 
lated slag  cores  for  forming  hollow  wall  slabs,  and  of 
a  traveling  erection  derrick  mounted  on  towers,  charac- 
terize the  work. 

The  buildings  now  under  construction  will  house  146 
families,  giving  most  of  them  four  rooms  and  bath,  on 
two  floors.  Three  different  types  are  being  used;  one 
consisting  of  a  unit  accommodating  one  family  only; 
another  to  house  two  families,  and  another  for  three 
families.     The  families  in  the  two-  and  three-family 
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types  are,  however,  completely  separated  from  each 
other.  These  different  one,  two-  and  three-family 
types  are  combined  into  groups  of  several  units,  vary- 
ing according  to  the  size  of  the  plot  upon  which  they 
may  be  built. 

The  146  families  will  be  accommodated  as  follows: 
34  families  in  the  one-family  type;  52  in  the  two-family 
type  and  60  in  the  three-family  type. 

Each  unit  has  a  cellar,  which  is  arranged  so  that  each 
family  has  a  laundry  of  its  own.  All  of  the  apartments 
contain  four  rooms,  with  the  exception  of  the  middle 
apartments  of  the  three-family  houses,  which  consist  of 
three  rooms  each.  The  houses  are  arranged  in  rows  as 
shown  on  one  of  the  drawings,  so  that  there  are  many 
party  walls,  reducing  the  cost  of  construction. 

Because  of  the  uneveness  of  the  site,  all  of  the  streets 
laid  out  being  on  a  considerable  grade,  the  houses  could 
not  be  built  at  the  same  elevation.  In  order  to  stand- 
ardize all  of  the  slabs,  it  was  desirable  to  establish  a 
uniform  step  between  units  in  each  row  of  houses.  It 
was  found  that  by  arraning  the  groups  as  shown  and 
adopting  a  uniform  difference  in  elevation  of  3  ft.  be- 
tween floors  of  adjoining  houses,  all  the  buildings  now 
planned  could  be  fitted  to  the  site  with  very  little  grad- 
ing. The  section  through  the  houses  shows  how  the 
slabs  fitted  together,  and  the  details  adopted  to  make 
the  joints  between  slabs  waterproof. 

The  dividing  walls  between  houses  are  hollow,  while 
all  other  slabs  cast  are  ribbed.  The  exterior  slabs  are 
set  with  the  smooth  face  out  and  the  ribs,  with  wood 
inserts,  form  studs  to  which  a  lath  and  plaster  wall  is 
secured  on  the  inside.  The  ceilings  of  the  basement 
and  the  first  floor  are  beamed,  the  smooth  side  of  the 
slab  being  turned  up.  With  the  ceilings  of  the  second 
floor,  however,  the  ribbed  side  of  the  slabs  are  turned 
up,  leaving  a  smooth  ceiling  below.  The  window  and 
door  openings  are  cast  in  the  wall  slabs,  but  the  window 
sills  are  cast  separately.  After  the  sills  are  placed, 
wooden  door  and  window  frames  are  fi'"ted. 

The  roof  design  is  of  timber  framing  with  1-in.  plank 
sheathing,  on  which  a  red  tile  roof  is  nailed.  The  gable 
ends  are  made  with  triangular  concrete  slabs.  These 
red  gable  roofs  on  the  white  buildings  are  expected  to 
give  a  very  pleasing  architectural  effect. 

A  casting  yard  through  which  runs  a  trestle  track 
from  which  the  slabs  can  be  cast  by  chuting  from  a  side- 
trate  car  is  laid  out  at  the  top  of  the  hill,  where  it  will 
not  interfere  with  any  of  the  houses  now  being  built. 
Parallel  to  the  trestle  and  located  on  the  uphill  side  is 
a  standard-gage  track  for  the  locomotive  crane  which 
stacks  and  handles  the  slabs.  Uphill  from  this,  on  the 
side  toward  the  street  by  which  materials  are  received 
and  near  the  middle  of  the  yard,  is  located  the  concrete 
plant.  This  consists  of  a  two-bag  batch  mixer  supplied 
with  material  by  a  car  on  a  narrow-gage  track  which 
runs  beneath  bins  into  which  motor  trucks  dump  the 
sand  and  crushed  slag  through  gratings. 
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CEILING  SLABS  PICKED  WITH  FOUR-PART  SLING 


HOUSES    ARE    PRACTICALLY    INDESTRUCTIBLE 


ALL  FORMS  FURRED  FOR  LATH  AND   PLASTER 


SLABS   STACKED  AND   HANDLED   BY  CRANE 


MANY  SMALL  PIECES  SUCH  AS  CHIMNEYS  REQUIRED 
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HOUSES  ERECTED  WITH  TRAVELER  DERRICK 

As  the  ground  rose  several  feet  in  the  length  of  these 
bins  behind  the  mixer,  it  was  possible  to  put  the  narrow- 
gage  track  in  a  cut,  construct  bins  on  top  of  it,  and  still 
drive  motor  trucks  from  the  ground  over  the  bins  with- 
out having  to  climb  a  ramp. 

Because  the  distributing  track  was  located  on  the  op- 
posite side  of  the  crane  track  from  the  mixing  plant,  a 
short  tower  was  built  so  that  a  chute  line  from  the 
tower  to  the  hopper  for  loading  the  concrete  car  could 
be  placed  high  enough  to  permit  the  crane  to  pass  the 
concrete  plant.  Sand,  slag  and  cement  are  supplied  by 
three  motor  trucks  which  work  ten  hours  a  day. 

Work  was  first  started  in  the  casting  yard  on  the 
single  family  and  three-family  houses,  150  concrete  beds 
and  100  timber  beds  being  required  to  keep  the  mixer 
plant  going  on  slabs  for  these  two  types.  One  form  is 
poured  at  a  time,  though  of  course  one  batch  will  fill 
several  of  the  small  forms,  such  as  those  for  window 
sills.  Two  men  handle,  fill  and  empty  the  car  on  the 
trestle,  while  five  or  six  men  work  in  the  larger  forms 
and  do  the  finishing.  As  soon  as  the  concrete  has  set,  the 
side  forms  are  stripped  and  match  marks  are  painted  on 
the  edges  of  the  concrete.  The  slabs  are  allowed  to  set 
from  two  days  to  a  week,  depending  on  the  weather,  then 
raised  from  the  beds  and  stacked  on  edge  with  others  of 
the  same  type.  The  hoisting  is  done  with  wire  rope 
slings  and  hooks,  which  are  hooked  into  eye  bolts  embed- 
ded in  the  concrete.  The  heads  of  these  bolts  come  inside 
the  form,  recesses  being  cast  around  them  large  enough 
to  permit  slipping  in  the  hook.  The  floor  slabs  have  four 
such  rings  so  that  they  can  be  suspended  level,  while 
the  wall  slabs  have  rings  only  in  the  top  edge.  The 
lighter  pieces,  such  as  the  chimneys  and  the  window 
ledges,  are  set  by  hand  and  hoisted  in  bundles  with  a 
sling. 


The  large  slabs  are  carried  to  the  erection  derrick  in 
a  vertical  position  and  loaded  on  a  car  with  wooden 
wheels  and  upright  standards  wide  enough  to  hold  four 
or  five  sections.  This  car  is  hauled  by  a  truck,  on  which 
slabs  and  small  sections  are  also  loaded.  A  small  porta- 
ble mixer  is  used  for  the  footings. 

The  slabs  are  unloaded  and  placed  by  a  stiffleg  der- 
rick mounted  on  three  columns,  the  back  pair  of  columns 
being  surrounded  with  wood-stave  tanks  filled  with  dirt 
for  counterweight.  The  entire  rig  weighs  100  tons. 
The  foot  of  each  of  these  columns  rests  on  a  casting 
containing  four  rollers,  the  entire  casting  being  rotated 
at  will  with  respect  to  the  column  and  held  in  place  by 
a  pin.  This  feature  makes  it  possible  to  turn  the  trav- 
eler on  a  short  radius.  The  boom  is  telescoping,  and 
its  length  can  be  varied  from  50  to  84  ft.  The  entire 
rig  is  patented. 

The  slabs  are  set  in  cement  mortar,  being  handled  and 
placed  in  the  same  manner  as  are  masonry  blocks  in 
other  work. 

In  addition  to  the  concrete  materials,  the  other  work 
done  on  the  site  requires  the  delivery  of  15,000  to  20,000 
tens  of  slag,  bituminous  road  surfacing  and  building 
materials.  All  these  must  be  hauled  up  a  steep  hill,  a 
one-way  distance  of  a  mile  and  a  half.  A  1-ton,  a  2-ton, 
and  a  5-ton  motor  truck  are  employed  constantly,  in  ad- 
dition to  the  trucks  on  concrete  work,  and  from  time 
to  time  other  trucks  are  hired. 

The  road  work  consists  of  grading,  laying  a  4-in. 
slag  base  and  a  bituminous  surface  and  putting  down 


WINDOW    LEDGES— THE   CART   IN   THE   BACKGROUND 
HANDLED    BIG    SLABS 

concrete  curbs  and  gutters  which  are  cast  in  place.  In 
addition,  water  and  sewer  systems  for  the  settlement 
are  being  laid  in  trenches  dug  by  hand.  All  of  the  work 
is  being  carried  out  under  contract  by  the  Unit  Con- 
struction Co.,  and  is  in  charge  of  C.  D.  Morley,  super- 
intendent. For  the  Buckeye  Land  Co.,  a  subsidiary  of 
the  Youngstown  Sheet  &  Tube  Co.,  the  work  is  under  the 
general  direction  of  P.  C.  Kuegle,  who  is  engineer  of 
buildings. 
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Compressed  Air  Tunnel  Driven  Around  Lock 
To  Check  Leak  in  Wall 

Work  Completed  Without  Interference  with  Water  Level  in  Canal — 
Unusual  Methods  Employed  by  Contractors 

By  S.  S.  Hammel 

Superintendent,   The   Foundation   Company,    New  York  City 


IN  ORDER  to  stop  a  heavy  leak  which  threatened  the 
ultimate  undermining  and  destruction  of  Lock  No. 
fi  on  the  Cayuga  and  Seneca  Canal  at  Seneca  Falls, 
N.  Y.,  a  tunnel  was  driven  under  compressed  air  be- 
neath the  walls  of  the  lock,  the  leak  located  in  a  bad 
stratum  of  rock  and  effectively  checked  with  a  concrete 
cutoff  wall.  The  small  size  of  this  tunnel,  4x6  ft.  net 
section,  required  special  equipment  for  handling  muck 
and  concrete.  On  account  of  the  large  volume  of  the 
leak  a  heavy  battery  of  boilers  and  compressor  equip- 
ment had  to  be  ready  for  emergency  service  at  all  times. 

The  methods  employed  permitted  the  completion  of 
the  job  without  interfering  with  the  water  level  in  the 
canal. 

The  Cayuga  and  Seneca  Canal  is  a  branch  feeder  of 
the  New  York  State  Barge  Canal.  It  connects  the  north- 
erly ends  of  Canandaigua  Lake,  Seneca  Lake  and  Cayuga 
Lake,  and  empties  into  the  Barge  Canal  at  Montezuma, 
N.  Y.  At  Seneca  Falls,  between  Seneca  Lake  and 
Cayuga  Lake,  is  a  dam  with  a  power  house  and  twin 
locks,  Nos.  2  and  3.  These  twin  locks  have  a  combined 
lift  of  51  feet  from  El.  381  to  El.  432  above  mean  sea 
level.  Lock  No.  3,  which  is  the  upper  of  the  two,  has  a 
lift  of  39  feet. 

Shortly  after  completion  of  the  locks  and  filling  of 
the  upper  pool,  a  leak  showed  itself  when  the  water 
was  lowered  in  the  chamber  of  lock  No.  3.  The  leakage 
increased  until  it  became  too  great  to  be  carried  by 
the  weep  holes  in  a  two-foot  concrete  bottom  which  had 
been  laid  in  the  lock  chamber  to  prevent  scouring.  This 
bottom  would  not  resist  the  pressure  of  the  head  of 
water  which  it  had  to  stand  when  the  lock  was  empty, 
and  was  forced  upward  in  several  places. 

Early  in  the  spring  of  1917  it  was  estimated  that  the 
leak  amounted  to  about  70  cu.ft.  per  second,  and  seemed 
to  be  increasing.  It  was  decided  by  state  engineers 
that  it  was  necessary  to  repair  the  leak  to  prevent  under- 
mining and  destruction  of  the  locks.  It  then  became  a 
problem  to  determine  the  general  locality  of  the  leak. 
The  flow  of  water  showed  in  several  places  in  the  lock 
chamber,  but  as  these  places  were  the  points  where  the 
floor  had  been  upheaved  they  determined  nothing.   There 


was  also  a  leakage  out  through  the  ground  behind  the 
land  wall  of  lock,  the  ground  level  there  being  about 
26  feet  below  the  level  of  the  upper  pool.  This  led  the 
engineers  to  think  that  the  leak  was  through  some  par- 
ticular stratum  of  rock  below  the  bottoms  of  the  lock 
walls.  The  walls  from  one  end  to  the  other  were  not 
founded  on  the  same  stratum  of  rock.  Profiles  of  the 
rock  showed  that  the  concrete  had  been  placed  on  a 
surface  at  about  El.  374  for  about  half  the  length  of 
the  walls  from  the  upper  ends  and  on  a  surface  at 
about  El.  362  for  the  lower  ends  of  walls,  there  being 
an  abrupt  drop  from  El.  374  to  362.  In  making  this 
drop  several  strata  of  rock  had  been  crossed,  one  of 
which  the  engineers  knew  to  be  of  poor  quality.  It 
then  seemed  the  most  plausible  assumption  that  the 
leak  would  be  found  in  this  stratum  of  poor  quality  rock 
and  at  the  drop  in  the  bottoms  of  the  concrete  walls. 

Methods  of  grouting  were  considered,  but  discarded 
for  something  more  definite.  It  was  decided  to  drive 
a  tunnel  under  compressed  air  beneath  the  walls  of  the 
lock  at  about  the  elevation  of  this  stratum  of  rock  of 
poor  quality.  By  this  method  it  was  thought  the  leak 
would  be  located,  and  if  the  tunnel  was  then  filled  with 
concrete  would  provide  a  cutoff  wall  under  the  main 
walls  of  the  lock. 

A  reinforced-concrete  caisson  8  ft.  4  in.  x  9  ft.  4  in. 
containing  horseshoe  shaped  collapsible  steel  shafting 
was  built  up  and  sunk  behind  the  land  wall  of  the  lock 
as  near  the  upper  end  as  practicable.  This  caisson  was 
sunk  froni.  the  ground  elevation  behind  the  wall,  which 
was  406,  to  rock  at  El.  372.  A  hole  8  ft.  square  was 
excavated  in  the  rock  down  to  El.  353.  When  sunk,  the 
top  of  the  caisson  was  about  5  ft.  above  the  ground. 

The  steel  shafting  was  raised  to  hold  the  air  lock 
above  the  elevation  of  the  upper  pool.  This  made  a  shaft 
89  ft.  in  depth  from  top  door  of  air  Iock  to  bottom  of 
pit  excavated  in  the  rock.  From  this  shaft  an  entrance 
tunnel,  8  ft.  wide  and  6  ft.  high,  with  bottom  at  El.  359, 
was  driven  a  distance  of  26  ft.  toward  the  lock  chamber. 
Phis  dis<"ance  reached  a  point  beneath  the  center  of  the 
south  wall  of  lock. 

The  main  tunnel  was  then  driven  both  east  and  west 
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from  the  end  of  this  entrance  tunnel.  The  east  branch 
was  driven  94  ft.  until  it  reached  the  step  in  the  base 
of  the  concrete  lock  wall.  The  west  branch  was  driven 
85  ft.  to  a  point  opposite  the  intersection  of  the  upper 
breast  wall  with  the  south  lock  wall.  An  angle  of  60°, 
a  course  of  45  ft.,  an  angle  of  60°  and  a  course  of  49  ft., 
and  another  angle  of  60°  carried  the  tunnel  around 
under  the  upper  breast  wall  and  started  down  the  north 
wall  of  lock.  The  tunnel  was  then  driven  163  ft.  to  the 
step  in  the  base  of  concrete  of  north  wall. 

Specifications  called  for  a  tunnel  4  ft.  wide  and  6  ft. 
high,  but  it  was  difficult  to  bjast  rock  in  so  small  a  hole 
and  it  broke  more  nearly  5  ft,  wide  and  7  ft.  high. 
During  the  driving  of  the  tunnel  some  pockets  of  poor 
material  and  some  small  leaks  were  encountered,  but 
nothing  to  make  so  great  a  leak  as  was  indicated  by  the 
disturbance  of  the  water  in  the  lock  chamber. 

The  roof  of  the  tunnel  being  at  El.  366,  there  was 
about  8  ft.  of  rock  between  it  and  the  bottom  of  the 
concrete  walls,  374  being  the  mean  elevation  of  the  bot- 
tom. A  series  of  test  holes  8  ft.  apart  were  drilled  in 
this  rock  overhead.  They  indicated  readily  that  the 
leak  was  passing  through  a  porous  seam  of  material 
just  underlying  the  concrete  walls.  Pipes  were  fitted  in 
these  test  holes  and  grout  was  forced  into  them  under 
pressure  until  they  refused  to  take  more. 

The  test  holes  showed  that  the  main  leak  was  located 
directly  under  the  walls  at  the  intersection  of  the  upper 
miter  sill  and  the  outside  or  north  wall  of  lock.  A  little 
different  procedure  was  used  in  the  case  of  this  main 
leak  to  insure  only  proper  results.  The  lock  chamber 
was  filled,  thus  equalizing  the  pressure  on  both  sides  of 
the  wall  under  which  the  leak  was  located.  This  stopped 
any  flow  of  water  through  the  channel  of  the  leak.  About 
300  bbl.  of  cement  were  required  to  grout  the  holes 
which  led  into  this  channel.  After  grouting,  the  pres- 
sure on  the  north  wail  was  kept  equalized  for  five  days. 
At  the  end  of  this  time  when  the  water  was  lowered 
there  was  no  evidence  of  any  leak,  showing  that  the 
grout  had  done  its  work. 

The  next  step  was  to  remove  the  rock  overhead  and 
extend  the  top  of  the  tunnel  to  the  base  of  the  original 
concrete  walls  and  fill  the  tunnel  with  concrete,  making 
a  cutoff  wall.  Beginning  at  the  farthest  end  of  the 
tunnel,  a  section  about  30  ft.  long  of  the  rock  overhead 
was  taken  down  and  the  space  filled  with  concrete.  In 
placing  concrete  the  old  benching  method  was  used. 

After  the  first  section  had  been  filled  a  different 
method  v/as  adopted  for  taking  down  the  overhead  rock 
and  filling  with  concrete.  There  was  about  8  ft.  of  rock 
to  come  down.  On  account  of  the  narrow  width  of  tun- 
nel, this  was  too  much  to  be  taken  down  with  one  round 
cf  drilling  and  blasting.  Four  feet  of  it  was  taken 
down  and  a  6-ft.  bench  of  concrete  placed.  This  made 
a  platform  from  which  to  work  to  take  down  the  re- 
maining 4  ft.  of  rock. 

In  the  top  bench  of  concrete,  pipes  were  placed  for 
grouting.  Pipe  No.  1  led  from  the  bulkhead  at  the  front 
end  of  the  section  to  a  point  at  the  roof  near  the  back 
end.  Pipe  No.  2,  with  an  elbow  and  short  nipple,  led 
from  the  bulkhead  to  a  pothole  shot  in  the  roof  near  the 
front  end  of  section.  After  the  top  bench  of  concrete 
was  placed  as  close  up  to  the  roof  of  the  tunnel  as  was 


practicable  and  allowed  to  set  for  24  hr.,  the  grouting 
machine  was  hooked  up  to  pipe  No,  1,  and  grout  was 
forced  through  this  pipe  until  it  filled  the  joint  between 
the  old  and  new  concrete,  rose  up  in  the  pothole,  and 
was  forced  out  the  vent  pipe  No,  2.  This  insured  a 
tight  joint  on  the  top  of  the  cutoff  wall.  This  method 
of  taking  down  the  rock  overhead,  filling  with  concrete 
ond  grouting  the  joint  in  sections  was  followed  until 
the  tunnel  was  filled. 

When  the  rock  was  taken  down  at  the  intersection 
of  the  upper  miter  sill  and  the  north  wall,  the  cross 
sectional  area  of  what  had  been  the  channel  of  the  main 
leak  and  had  been  filled  with  grout  was  clearly  shown. 
It  was  an  area  shaped  like  the  segment  of  a  large  circle 
with  a  cord  length  of  11  ft,  and  middle  ordinate  of  27 


AIR  LOCK  WAS  KEPT  ABOVE  UPPER  POOL  LEVEL  AND 
AMPLE  COMPRESSOR  CAPACITY  PROVIDED 

in.  The  grout  which  filled  the  opening  was  solid  and 
free  of  anything  foreign,  showing  that  the  leak  had  a 
clear  channel  of  12  sq.ft.  cross-sectional  area. 

Both  for  excavation  and  concreting  the  material  was 
handled  in  dump  cars  specially  built  for  this  tunnel. 
Trucks  of  24-in.  gage  flat  cars  were  surmounted  by 
wooden  bodies  of  1  cu.yd.  capacity  hinged  under  the 
middle  for  dumping.  There  was  a  24-in.  gage  track  laid 
the  full  length  of  the  tunnel  with  a  turntable  at  the 
intersection  of  the  entrance  tunnel  with  the  main  tun- 
nel under  the  south  wall.  The  bottom  of  the  shaft  being 
6  ft.  lower  than  the  bottom  of  tunnel  permitted  dump- 
ing the  cars  of  muck  directly  into  the  caisson  bucket 
handlod  by  a  derrick  at  top  of  shaft.  When  concreting, 
an  inclined  platform  was  set  up  in  the  shaft  about  5  ft. 
above  the  bottom  of  tunnel.  Concrete  was  dumped  from 
the  bucket,  handled  by  derrick  on  the  platform,  and 
thence  moved  by  gravity  into  the  car. 

The  contracting  firm  was  well  equipped  with  plant  for 
this  piece  of  work.  There  being  but  one  shaft,  only 
one  derrick  was  required  for  handling  labor  and  mate- 
rial in  and  out  of  the  tunnel.  Another  derrick  was  set 
for  unloading  coal  and  handling  sand  and  gravel  direct 
from  barges  to  mixer.  Temporary  buildings  consisted 
of  boiler  house,  compressor  house,  sandhog  house,  store- 
room, cement  house,  blacksmith  shop,  pipe  fitters'  shanty 
and  office. 

The  power  plant  was  uncommonly  good.  Three  loco- 
motive boilers  totalling  300  hp,  were  set  up  in  battery 
and  one  80-hp,  boiler  laid  outside  in  case  it  should  be 
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needed.  Three  large  low-pressure  air  compressors  and 
one  medium  size  high-pressure  machine  were  set  and 
ready  for  action  on  short  notice.  One  of  these  low- 
pressure  machines  furnished  air  for  the  tunnel  during 
almost  the  entire  job.  Occasionally  a  leak  was  encoun- 
tered that  required  two  compressors  for  short  periods. 

The  box  for  the  shaft  caisson  was  ditched  about  8  ft. 
in  the  open  before  the  air  lock  was  placed.  Air  was 
turned  on  Aug.  2,  1917.  The  shaft  was  built  up  and 
sunk  26  ft.  through  broken  shale  and  19  ft.  through 
rock,  a  tunnel  6  ft.  x  8  ft.  was  driven  26  ft.  The  main 
tunnel,  5  ft.  wide  with  average  height  of  14  ft.,  was 
driven  436  ft.  in  shape  of  a  horseshoe.  Leaks  were 
grouted  and  stopped,  tunnels  were  filled  with  concrete, 
and  air  was  taken  off  Dec.  18,  1917.  Eight  days  of  this 
time  was  chargeable  to  work  on  an  additional  spur  tun- 
nel not  included  in  the  original  contract.  Counting  out 
these  eight  days,  air  should  have  been  taken  off  Dec. 
10,  1917. 

The  work  was  done  by  the  Foundation  Company, 
under  the  direction  of  W.  B.  Taylor,  district  manager 
for  the  company  in  that  territory.  The  writer  was 
superintendent  in  charge  of  the  work.  The  State  of 
New  York  was  represented  by  H.  C.  Smith  as  resident 
engineer  and  C.  H.  Swick  and  L.  W.  Bently  as  inspectors 
on  the  work. 

Bonus  for  Laborers  Increases  Yardage 
and  Lowers  Cost  of  Paving 

In  Face  of  Severe  Labor  Shortage,  Flint,  Mich.,  Con- 
tractor Speeds  Up  Work  By  Paying  Premium 
to  Every  Man  in  Gang 

By  Clarence  E.  Ridley 

Engineer   in   Charge   of    Pavement   Construction,    Flint,    Mich. 

COSTS  per  square  yard  of  paving  were  reduced  from 
21  cents  to  12  cents,  yardage  was  increased  from 
3390  to  5485  sq.yd.  in  a  two-weeks  period,  and  labor 
turnover  was  reduced  by  the  City  of  Flint,  Mich.,  which 
is  constructing  by  day  labor  approximately  ten  miles  of 
pavements  and  thirty  miles  of  sewers  this  season.  The 
city  had  experienced  a  great  deal  of  labor  difficulty. 
The  chief  industry  of  Flint  is  the  manufacturing  of 
automobiles,  which  has  made  heavy  inroads  on  the  sup- 
ply of  skilled  labor.  Extensive  building  contracts  under 
way  have  further  increased  the  labor  shortage. 

This  article  will  endeavor  to  explain  how  produc- 
tion was  increased  and  cost  decreased  on  one  con- 
crete foundation  job  in  spite  of  these  severe  labor  con- 
ditions. 

The  particular  crew  in  question  had  been  a  problem 
all  season.     Foremen  had  been  changed  four  times,  and 

I   the  entire  personnel  of  the  crew  at  least  as  many  times. 

I  Changing  foremen  and  laborers  and  giving  a  bonus  only 
to  foremen  were  all  to   no   avail,  the  cost  remaining 

•  above  the  estimate  and  the  quantity  of  work  done  fast 
falling  below  the  schedule. 

This  contingency  led  the  writer  to  figure  out  a  bonus 

'  system,  whereby  every  man  on  the  job  would  share  ac- 
cording to  the  amount  of  work  done.  The  proposi- 
tion was  made  to  the  men  that  each  man  on  the  job 

!   should  receive  a  bonus  of  one  cent  per  square  yard  in 

'    excess  of  his  regular  wages  for  all  over  500  sq.yd.  of 


6-in.  foundation  placed  in  a  10-hr.  day.  The  gang  was 
limited  to  twelve  men,  exclusive  of  the  foreman.  Pre- 
vious to  this  as  many  as  sixteen  men  were  allowed.  The 
gang  was  composed  of  a  foreman  at  $4.17  per  day,  an 
engineer  at  $4,  a  fireman  at  $3.33,  a  cement  carrier  at 
$3.75,  three  concrete  men  at  $3.50  and  six  shovelers  and 
wheelers  at  $3.50  each. 

At  the  above  wages  and  allowing  to  each  man  the 
one  cent  bonus  per  square  yard  for  all  over  500  yd.,  the 
unit  costs  would  vary  as  follows:  300  yd.,  15.6;  400  yd., 
11.7;  500  yd.,  9.4;  600  yd.,  10.0;  700  yd.,  10.4;  800  yd., 
10.7;  900  yd.,  11.0;  1000  yd.,  11.2. 

As  seen  in  the  foregoing,  approximately  500  sq.yd. 
per  day  would  give  the  minimum  cost,  but  where  the 
overhead  expense  is  considered,  to  say  nothing  of  the 
desirability  of  getting  through  a  job  with  as  little  in- 
convenience as  possible  to  traffic  is  taken  into  account, 
almost  everybody  would  be  unanimous  for  the  1000 
sq.yd.  per  day,  with  only  a  difference  of  1.8  cent  per 
square  yard. 

Now  as  to  the  practical  side  of  the  method.  The  pay- 
roll of  this  particular  gang  referred  to,  previous  to 
the  time  of  trying  the  bonus  method,  amounted  to 
$708.68  for  a  two-weeks  period,  during  which  time  they 
placed  3390  sq.yd.  of  6-in.  1 :  6  concrete  foundation  on 
pavements  varying  from  21  to  24  feet  in  width.  The 
average  for  the  twelve  days  was  283  sq.yd.  per  day  at  a 
cost  of  nearly  21  cents  per  square  yard. 

The  next  payroll  of  the  gang  on  the  same  kind  of 
work,  including  the  bonus,  amounted  to  $646.45.  In  the 
same  period  of  time  they  deposited  5485  sq.yd.  at  an 
avearge  cost  of  less  than  12  cents  per  square  yard.  Dur- 
ing the  first  period  the  weather  was  such  that  no  delay 
was  necessary,  while  during  the  second  period  rain  in- 
terfered with  the  work  on  six  different  days  and  on  two 
days  they  were  unable  to  operate  at  all.  In  spite  of  this 
handicap  the  gang  averaged  548i  sq.yd.  a  day.  One 
day  with  weather  permitting  them  to  run  only  9  hr. 
they  placed  882  sq.yd.  The  r-sult  was  an  increase  of 
62%  in  yardage  and  a  decrease  in  cost  of  43 "^c,  com- 
pared with  the  previous  two-weeks  period. 

The  fact  that  the  aim  of  the  ordinary  laborer  is 
realized  with  the  end  of  the  day's  work  and  not  in  the 
amount  accomplished,  has  convinced  the  writer  that  the 
above  instance  is  doubtless  the  only  solution  of  a  diffi- 
cult situation  in  a  city  where  men  can  quiv  one  job  and 
get  four  others  in  as  many  hours  if  they  desire.  The 
time  is  past  when  ordinary  laborers  can  be  driven  to 
work,  and  so  it  should  be,  but  if  the  above  method  and 
good  treatment  of  the  men  will  solve  some  of  our  labor 
problems,  with  mutual  benefit  to  all  concerned,  why  can- 
not similar  methods  be  worked  out  in  other  construc- 
tion work  of  a  like  nature? 


To  Increase  City  Efficiency 

In  the  hope  of  securing  increased  efficiency  in  city 
administration  at  Cleveland,  Mayor  Davis  announced 
at  the  recent  annual  banquet  at  the  City  Service  Club 
that  he  was  going  to  request  that  organization  to  ar- 
range for  stated  meetings  for  the  discussion,  by  city  de- 
partment and  division  heads  and  secretaries,  of  prob- 
lems arising  in  connection  with  their  daily  work  for 
the  city. 
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Great  Concrete  Reservoir  Built  with  Portable  Mixers 

Structure  Above  Ground  Has  Counterfort  Walls  With  Unusual  Expansion  Joints— Holds  45,000,000  Gallons- 
Materials  Delivered  by  Industrial  Track 

By  E.  J.  LiEBER 

Construction    Engineer,    Department    of    Public    Works.    Highland 
Park,    Mich. 


PORTABLE  mixing  plants  to  v^^hich  materials  were 
hauled  on  industrial  track  by  gasoline  locomotives 
were  used  entirely  in  constructing  the  big  reinforced- 
concrete  reservoir  completed  recently  at  Highland  Park, 
Mich.  One  of  the  largest  structures  of  its  class,  this 
basin,  entirely  above  ground,  has  a  capacity  of  45,- 
000,000  gal.  and  contains  13,000  cu.yd.  of  concrete.  Its 
counterfort  walls  have  specially-designed  water-proof 
expansion  joints,  while  the  floor  is  underdrained  and 
provided  with  a  hydrant  system  for  cleaning  the 
reservoir.  Built  directly  by  the  city,  the  construction 
plans  were  carefully  worked  out  to  secure  the  structure 
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SLIP    PLATES    USED    IN    EXPANSION    JOINTS    AT 
COUNTERFORTS 

desired  with  economy.  A  number  of  new  features,  in- 
cluding an  inlet  system  arranged  to  prevent  currents 
within  the  reservoir,  mark  the  design. 

Due  to  the  rapid  growth  of  the  population  of  High- 
■  land  Park  from  27,000  in  1912  to  38,000  at  the  present 
time,  accompanied  by  an  increased  demand  from  fac- 
tories and  automobile  works,  it  was  found  necessary 
to  increase  the  old  water-supply.  The  new  reservoir, 
which  forms  a  part  of  the  enlarged  system,  is  located  in 
the  northeast  comer  of  the  city  and  is  57,000  ft.  from 
the  intake  at  Lake  St.  Clair.  A  pumping  station  at 
the  lake  supplies  the  new  reservoir.  At  the  reservoir 
itself  a  second  pumping  station  delivers  the  water  after 
it  passes  through  the  filter  beds  into  the  clear  water 
well. 

The  reservoir  as  constructed  is  1373  ft.  long  by  294 
ft.  wide,  outside  dimensions,  and  14  ft.  deep.  The 
structure  is  reinforced-concrete  throughout.  The  floor, 
except   in   gutters   and   adjacent  to   the   main   wall,   is 


4  in.  thick,  reinforced  with  wire  mesh.  The  footings 
on  which  the  main  wall  and  piers  rest  were  sunk  to  blue 
clay.  These  footings  are  18  in.  thick  where  the  blue  clay 
was  encountered  at  the  average  elevation,  and  were 
reinforced  with  upper  and  lower  layers  of  rods.  Counter- 
forts and  abutments  supporting  the  main  walls  were 
placed  at  intervals  of  12  ft.  c.  to  c.  The  mats  for  foot- 
ings supporting  the  counterforts  are  13  ft.  long  and 
7  ft.  deep. 

At  intervals  of  52  ft.  along  the  main  wall  the  pier 
formed  by  the  counterfort  and  abutment  was  made  into 
an  expansion  joint.  These  expansion  joints  were  built 
in  advance  of  the  main  structure  and  are  66  in  number. 
At  each  expansion  joint  a  pedestal  block  is  built  on 
which  an  ornamental  lamp  post  is  erected.  A  3-in. 
conduit  pipe  is  placed  in  the  main  wall  with  cast- 
iron  handhole  boxes  at  the  base  of  these  lamp  posts  for 
the  lighting  system.  The  expansion  joints  were  formed 
in  the  manner  shown  in  detail  on  the  drawing.  The 
wrought-iron  slip  plates  were  set  in  the  steel  forms  and 
held  accurately  in  position  by  them  while  the  concrete 
was  poured.  Before  the  adjoining  section  of  the  wall 
was  poured,  a  strip  of  tin  bent  into  the  shape  of  a  U 
was  fastened  over  the  projecting  edge  of  the  slip  plate 
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by  sewing  wire  back  and  forth  through  the  holes  in 
it.  This  U  shaped  tin  strip  was  fastened  back  on  the 
slip  plate  to  only  half  of  its  depth,  providing  a  space 
in  the  concrete  of  the  wall  into  which  the  plate  may  be 
pushed  when  the  wall  expands. 

Waterproofing  trowel  mastic  was  spread  over  the  out- 
side of  the  slip  plate  and  tin.  Also  a  layer  of  felt  1 
in.  thick  was  fastened  against  the  face  of  the  counter- 
fort in  the  space  just  back  of  the  slip  plate.  The  felt 
extended  from  the  top  of  the  footing  to  the  bottom  of 
the  coping.  Before  this  felt  was  placed  the  concrete 
back  of  it  and  the  face  of  the  projecting  buttress 
alongside  were   given   a   brush   coat   of   asphalt,   at   a 


trapped  in  it.  The  object  of  this  inlet  and  outlet  system 
is  to  prevent  currents  in  the  reservoir  as  far  as  pos- 
sible, as  the  water  will  have  ample  time  for  settling 
in  coming  back  across  the  reservoir. 

The  gate  chamber  has  two  compartments,  the  inlet 
end  outlet  chamber.  These  are  connected  with  a  42- 
in.  sluice  gate  so  that  the  water  may  flow  from  one 
chamber  to  the  other  without  entering  the  reservoir. 
Another  42-in.  sluice  gate  is  provided  in  the  outlet 
chamber  at  the  floor  elevation  in  case  it  should  be 
necessary  to  draw  the  water  that  low.  Provision  is 
made  for  a  48-in.  future  supply  main.  An  underdrain 
system  is  provided  for  cleaning  the  reservoir.     Twelve- 


MATERIAL  FOR  PAVING  CARRIED  TO  PORTABLE  MIXERS  BY  INDUSTRIAL  TRAINS 


penetration  of  70,  as  a  primer.  The  felt  was  pressed 
into  this  while  it  was  still  hot  and  another  coat  of  the 
waterproofing  material  spread  over  the  exposed  surface 
of  the  felt  before  the  concrete  was  poured. 

The  joint  space  in  the  coping  and  immediately  above 
the  upper  end  of  the  felt  strip,  and  the  joint  space 
in  front  of  the  plate,  were  formed  by  using  board 
strips  3  in,  thick.  These  boards  were  pulled  out  after 
the  concrete  of  the  wall  set  and  the  space  left  was  filled 
with  a  waterproofing  compound  specially  prepared  on 
the  ground  from  the  proper  proportions  of  trowel 
mastic,  asphalt  and  tar  primer. 

The  main  inlet  conduit  is  a  line  of  54-in.  reinforced- 
concrete  pipe.  This  enters  the  reservoir  from  the  gate 
chamber,  which  is  located  at  the  center  of  the  south 
wall  of  the  reservoir.  The  main  inlet  extends  the  entire 
length  of  the  reservoir  along  its  center  line.  At  the 
northern  end  this,  conduit  divides  into  two  branch 
inlet  conduits  which  extend  from  the  center  of  the 
reservoir  to  the  sides  along  the  north  wall.  At  intervals 
of  13  ft.,  12-in.  circular  openings  are  provided  in  the 
pipe  which  delivers  the  water  into  the  reservoir.  These 
branch  conduits  are  made  up  of  equal  lengths  of  36- 
in.,  30-in.  and  24-in.  reinforced  concrete  pipe  with 
reducers  between.  At  the  south  end,  resting  on  a  cradle 
beam  6  ft.  above  the  floor,  is  a  similarly  arranged  con- 
duit. This  is  the  outlet  system  and  delivers  directly 
into  the  gate  chamber. 

In  addition  to  the  12-in.  openings  at  every  third  joint 
between  sections  of  pipe,  a  1-in.  hole  was  left  for 
the  escape  of  aii  from  the  conduit  should  any  be  en- 


inch  cast-iron  cross  drains  placed  32  ft.  c.  to  c.  divide 
the  reservoir  into  four  parts.  Perpendicular  to  these 
cross  drains  are  the  floor  gutters  which  carry  the  wash 
water  into  them.  These  gutters  are  placed  52  ft.  c.  to 
c.  thus  requiring  the  water  from  any  point  on  the  floor 
to  travel  but  25  ft.  to  reach  a  gutter.  On  the  line  of 
each  cross  drain  are  6-in.  hydrants  which  project  12 
in.  above  the  floor.  A  6-in.  vitrified  clay  pipe  embedded 
in  gravel  is  also  placed  in  the  trench  with  each  cross 
drain  to  prevent  seepage  from  saturating  the  ground 
under  the  floor  of  the  reservoir.  These  pipes  a^e  con- 
nected to  risers  which  are  connected  in  turn  to  tile 
drains  laid  parallel  to  the  cross  drains  just  beneath  the 
floor  and  covered  with  gravel  Three  steam  shovels 
were  used  in  the  excavation  and  the  material  disposed 
of  in  the  immediate  vicinity.  Sixty-five  thous-ind  cubic 
yards  were  removed  at  a  cost  of  28  cents  per  yard. 
All  the  material  was  handled  with  a  1-yd.  clamshell. 
The  material  storage  yard  consisted  of  a  main  lead 
with  four  spurs  capable  of  storing  26  cars,  and  was 
located  near  the  reservoir.  Two  gasoline  industrial  en- 
gines and  twenty  industrial  cars  carried  the  concrete 
materials  from  a  bin  which  was  filled  by  a  clamshell. 
Two  thousand  five  hundred  feet  of  industrial  track  was 
used.  This  was  placed  on  the  concrete  floor  of  the 
reservoir  and  moved  about  to  suit  the  demands  of  the 
mixer.  Two  i-yd.  mixers  were  used  to  pour  the  footings 
and  the  floor.  Two  hundred  yards  of  concrete  formed 
an  average  day's  run  on  the  footing  for  each  mixer, 
while  an  avei'age  of  10,000  sq.  ft.  of  floor  was  poured 
per  day  by  each  mixer.     Ten  hours  constituted  a  day's 
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work.  Two  mixers  with  inclined  track  delivery  were 
used  to  pour  the  main  wall,  104  ft.  of  which  was  poured 
each  day.  During  the  time  these  mixers  were  not  used 
for  the  wall  they  were  engaged  in  concreting  the  ex- 
pansion joints  and  cradle  beams,  since  they  could  be 
easily  disconnected  from  the  inclined  track  and  moved 
around.  The  incline  track  for  each  was  also  placed  on 
wheels,  which  made  it  easy  to  move  from  place  to  place. 
Pressed  steel  forms  were  used  for  the  walls  and  ex- 
pansion joints.    These  forms  were  satisfactory  in  every 


PIPE  CARRIED  ON  REINFORCED-CONCRETE  CRADLES 

respect,  and  the  speed  of  the  work  was  greatly  increased 
by  their  use.  They  are  also  thought  to  have  proved 
much  cheaper  than  wood  forms,  and  gave  a  wall  that  was 
straight  and  true. 

The  back  ribs  were  first  put  in  place,  thus  forming 
a  frame  to  support  the  steel.  The  front  ribs  were  put 
in  position  and  while  the  concrete  was  being  poured 
in  the  wall  the  plates  on  the  incline  were  placed.  To 
erect  and  wreck  1  lin.  ft.  of  wall  forms  cost  about  $2.10 
Two  expansion  joints  were  erected  per  day.  These 
steel  forms  were  wrecked  and  erected  at  a  cost  of  about 
$17  each. 

The  entire  cost  of  the  reservoir  will  be  about  $296,- 
000.  In  connection  with  the  reservoir  there  is  being 
constructed  a  rapid  sand  filter  of  about  10,000,000 
gal.  capacity,  which  wil^  be  completed  during  this  sum- 
mer. The  reservoir  and  filtration  plant  combined  will 
cost  about  $592,000. 

The  approximate  quantity  of  concrete  placed  in  the 
reservoir  was  13,000  cu.yd.  and  152  tons  of  reinforcing 


steel  was  used.     Approximately  2A  tons  of  wire  mesh 
reinforcing  was  placed  in  the  floors. 

The  department  of  public  works  of  the  City  of  High- 
land Park  is  carrying  out  the  work.  Lawrence  Whitsit 
is  city  engineer  and  Mr.  Hulbert  is  superintendent  of 
public  works.  Professor  W.  C.  Hoad  and  A.  J.  Decker. 
Ann  Aibor,  Mich.,  are  consulting  engineers,  and  the 
writer  had  entire  charge  of  reservoir  construction. 


Two  Large  Earth  Dam  Failures 
Have  Remarkable  Similarity 

Slips    in     the    Highest     Hydraulic    Fill    Dams    at 

Necaxa  and  Calaveras  Almost  Identical 

in  Dimension 

A  MOST  remarkable  coincidence  in  structural  be- 
havior seems  to  have  occurred  in  the  failure  of 
the  Calaveras  dam  near  San  Francisco,  described  in  this 
journal  last  week,  and  that  of  Necaxa  dam  No.  2,  about 
100  miles  from  the  city  of  Mexico,  a  large  section  of 
which  slipped  into  its  reservoir  on  May  20,  1909.  The 
Necaxa  dam  is  the  highest  earth  fill  in  the  world,  but 
will  be  surpassed  by  the  Calaveras  dam  when  that  is 
completed.  The  Mexican  dam  was  one  of  the  last  works 
of  the  late  James  D.  Schuyler,  a  pioneer  and  great  advo- 
cate of  the  hydraulic  fill  method  of  building  earth  dams. 
Description  of  its  design  and  construction  appeared  a 
dozen  years  ago  in  a  number  of  technical  journals,  but 
so  far  as  can  now  be  discovered  the  only  record  of  its 
failure  is  an  article  in  Engineering  News  of  July  15, 
1909,  written  by  Mr.  Schuyler  a  month  after  visiting 
the  slide.  From  the  data  given  in  these  articles  and 
from  data  now  available  on  the  design  and  partial  col- 
lapse of  the  Calaveras  dam,  the  following  figures  and  the 
accompanying  sketches  have  been  prepared. 

As  shown  in  the  drawing,  the  sections  are  similar  in 
shape,  the  only  difference  being  that  the  Calaveras  has  a 
1 :2i  slope  with  a  20-ft.  berm  on  the  downstream  side  as 
compared  with  a  1 :2  slope  without  berm  in  the  case  of 
Necaxa.  Calaveras  is  240  ft.  from  the  crest  to  the  bed- 
rock bottom  of  the  central  ore  trough  and  210  ft.  from 
crest  to  creek  bottom,  Necaxa  is  190  ft.  for  the  corre- 
sponding dimensions.  Calaveras  will  contain  slightly 
over  3,000,000  cu.yd.  of  material;  Necaxa  has  somewhat 
over  2,000,000,  the  difference  being  due  mainly  to  a  long- 
er valley  in  the  case  of  the  California  structure.  Both 
dams  were  built  by  the  hydraulic  fill  method  and  both 
were  of  such  nature  as  to  guarantee  a  pure  clay  core 
section  with  stone  gradually  increasing  in  size  up  to 
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a  fairly  large  rock  in  the  face.  Necaxa  was  placed  al- 
most entirely  by  the  hydraulic  method.  On  the  other 
hand,  the  Calaveras  upstream  dike  was  placed  bv  me- 
chanical means  for  a  considerable  height.  Both  dams 
had  a  large  plastic  clay  core  at  the  time  of  failure,  the 
penetration  by  the  pipe  method  being  about  the  same 
in  both  cases.  The  reservoir  at  Necaxa  was  quite  dry 
at  the  time  of  the  dam's  collapse.  At  Calaveras  there 
was  55  ft.  of  water  in  the  lake  above  the  dam. 

Note,  then,  the  similarity  of  conditions  at  the  time  of 
collapse.  When  a  third  of  the  upstream  face  slipped  out 
at  Necaxa,  the  dike  had  reached  an  elevation  of  172  ft. 
above  stream  bed.  On  the  similar  occasion  at  Calaveras 
an  approximate  height  of  170  ft.  was  reached,  accord- 
ing to  the  best  interpretation  of  the  figures  now  in  hand. 
Necaxa  had  placed  at  that  time  1,926,000  cu.yd.,  Cala- 
veras 2,800,000 — a  practically  identical  percentage  of 
90  in  both  cases;  720,000  cu.yd.  of  earth  was  in  the  slip 


at  Necaxa,  800,000  at  Calaveras,  though  the  gap  at  the 
former  was  much  less  in  extent  becau.se  the  55-ft.  head 
in  the  reservoir  stopped  slippage  below  that  elevation. 
In  both  cases  toppling  or  slippage  of  the  upstream  dike 
first  took  place  and  through  the  opening  thus  left  the 
mobile  clay  core  readily  slipped  forward  into  the  reser- 
voir. 

TWO  KARTH   DAM  SLIPS 

N'pcaxa  Calaveras 

VarclaKf  of  fomplttfid  dam          2,130,000  3,085.000 

Varfla^f  ill  placf    1,926.000  2,800.000 

I'crrcntaKc  coinplptc  at  slip 99  4  90   7 

Yardage  displaced  by  slip 720,000  800.000 

I.eriKth  of  (tap,  ft 390  700 

LenRth  of  dam,  ft ^ 975  1.300 

Approximate  height  at  failure,  ft        172  17 

There  is  no  intention  in  this  comparison  to  draw  con- 
clusions. It  is  given  merely  as  an  interesting  coinci- 
dence. It  may  prove  more  than  a  coincidence  in  the 
complete  investigation  of  the  Calaveras  accident  which 
is  bound  to  come. 


Industrial  City  Meets  War  Demands  in  Modern  Manner 

Rochester,  N.  Y.,  Practically  Pools  Its  Labor  To  Enable  It  To  Perforin  the  Services 
the  Government  Is  Asking  of  City's  Manufacturers 

Reprinted  From  a  Report  of  the  Committee  on  Industrial  Relations,  Chamber  of  Commerce  of  the  United  States 


ROCHESTER,  N.  Y.,  is  typical  of  many  communities 
upon  which  the  Government  has  now  made  special 
demands  for  war  production.  In  1914  Rochester  had 
a  population  of  245,000,  and  it  had  about  1300  manu- 
facturing establishments  engaged  in  making  a  variety 
of  articles.  Capital  of  about  $130,000,000  was  invested 
and  44,000  wage  earners  were  employed. 

Between  1914  and  1917  there  had  been  expansion. 
Just  how  much  development  there  had  been  cannot  be 
stated  with  statistical  accuracy,  perhaps,  but  it  included 
some  growth  in  connection  with  contracts  for  European 
governments.  The  requirements  placed  upon  Rochester 
by  our  Government  since  the  United  States  entered  the 
war  have  been  roughly  estimated  at  35  per  cent,  addi- 
tional to  the  normal  production. 

How  to  afford  to  the  Government  this  increase  in  pro- 
duction, and  to  maintain  the  increase  without  inter- 
ruption through  discontent  and  unrest  among  workers, 
was  the  problem.  It  was  a  question  of  assistance  to  the 
Federal  Government  during  a  time  of  war.  The  answer 
was  found  in  a  cooperative  undertaking  among  the  prin- 
cipal employers  that  each  would  do  his  part  in  common 
with  the  rest  to  render  the  aid  necessary  to  enable  the 
community  to  perform  effectively  the  work  the  Gov- 
ernment had  given  it  to  do.  When  this  undertaking  had 
been  elaborated  all  employers  in  the  community  were 
asked  to  join,  and  support  from  the  labor  organizations, 
too,  was  obtained. 

As  an  agency  for  carrying  out  the  general  purpose  a 
central  bureau  was  set  up,  and  placed  in  charge  of  a 
man  who  had  successful  experience  with  important 
questions  of  employment.  This  bureau  operates  under 
the  supervision  of  an  executive  committee.  Its  expenses, 
together  with  all  other  costs  incident  to  the  plan,  are 
met  from  a  fund  into  which  each  employer  paid  $3  for 
each  skilled  man  in  his  plant  and  75c.  for  each  unskilled 


worker.  The  central  bureau  does  not  displace  any  other 
agencies,  such  as  state  and  federal  labor  exchanges;  it 
supplements  such  agencies. 

The  bureau  is  the  center  of  information.  Each  man- 
ufacturer began  by  reporting  tlie  number  of  skilled  and 
unskilled  workers  he  employed,  the  additional  employees 
he  would  need  at  a  future  date,  or  the  number  he  would 
release.  These  reports  have  now  been  developed  until 
the  requirements  of  the  community  for  workers  over  a 
period  of  five  months  in  the  future  have  been  accurately 
ascertained,  and  uniform  labo:  specifications  for  about 
forty  different  operations  in  industrial  plants  have  been 
elaborated ;  there  is  no  chance  of  an  employer  who  needs 
a  machinist  capable  of  highly  accurate  steel  manipula- 
tion getting  a  machine-hand  who  can  do  only  rough 
work,  or  of  a  man  who  is  expert  at  mending  shoe-making 
machinery  being  assigned  to  an  employer  who  wants 
an  instrument  maker. 

Sacrifice  to  the  Common  Need 

Each  manufacturer  looks  to  the  bureau  for  -vorkers 
in  accordance  with  the  requirements  of  which  he  has 
riven  notice  in  advai.ce.  If  he  has  unexpected  needs,  he 
telephones  at  once.  If  the  bureau's  records  do  not  show 
available  workers,  and  the  need  is  urgent  and  immedi- 
ate, other  manufacturers  unite  in  releasing  sufficient 
men  to  meet  the  emergency.  In  other  words,  there  is 
common  sacrifice,  if  necessary,  to  enable  the  community 
to  perform  its  war  work. 

The  result  of  this  cooperation  is  to  utilize  continu- 
ously, and  without  loss  through  temporary  unemploy- 
ment, the  workers  already  in  the  community.  These 
were  not  suflicient,  however;  accordingly,  surveys  were 
made  of  neighboring  communities  to  ascertain  if  they 
had  workers  whom  they  could  not  employ.  One  town 
proved  to  have  two  hundred  trained  men  whom  it  did 
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not  need.  Upon  such  reserves  of  skill  the  bureau  pro- 
ceeded to  draw. 

As  a  result  of  the  plan,  it  is  said  that  no  facilities  for 
producing  materials  for  the  Government  have  been  idle 
through  lack  of  workers,  and  that  disorganization  in  the 
working  forces  of  other  plants  has  been  avoided.  The 
labor  turnover  during  the  past  six  months  is  said  to 
have  been  as  low  as  any  other  community  ever  had,  even 
in  times  of  peace.  Instead  of  bidding  for  one  another's 
employees,  and  producing  general  confusion  and  loss 
of  production,  all  industries  were  meeting  their  require- 
ments and  operating  in  a  high  state  of  efficiency. 

Such  results  required  more  than  prevention  of  the  bid- 
ding up  of  wages  by  one  employer  as  a  means  of  meeting 
his  requirements  at  the  expense  of  other  employers  in 
the  community.  It  was  necessary,  for  example,  that 
wages  be  kept  right.  To  this  end  a  series  of  confiden- 
tial reports  from  each  manufacturer  is  used.  These  re- 
ports, made  weekly  to  a  member  of  the  executive  com- 
mittee in  charge  of  the  central  bureau,  give  hourly 
rates  being  paid  by  each  plant  for  each  class  of  labor, 
and  average  earnings  of  workers.  The  figures  are 
placed  in  a  comparative  tabulation,  with  plants  indi- 
cated by  numbers,  and  each  employer  is  informed  only 
of  his  own  number.  From  this  tabulation  each  employer 
ascertains  if  he  is  paying  a  fair  wage  for  work  in 
the  community,  and  he  is  expected  to  make  any  neces- 
sary correction  in  his  rates;  the  point  of  view  is  that 
the  community  cannot  afford  to  have  any  employer  en- 
danger the  industrial  situation  by  a  course  which  will 
produce  justifiable  dissatisfaction. 

Relation  of  Wages  to  Cost  of  Living 
At  the  samk^  time,  there  are  collected  all  possible  data 
showing  increases  in  cost  of  living,  the  relation  of  cost 
of  living  to  wages  in  other  communities,  and  similar 
statistics.  This  material  is  kept  current  and  is  used 
as  a  basis  in  a  sincere  endeavor  to  have  the  local  wage 
standards  adjusted  to  the  actual  cost  of  living. 

Housing,  too,  has  had  to  have  attention,  in  the  sense 
that  accommodations  for  workers  had  to  be  provided. 
The  first  effort  has  been  to  obtain  complete  utiliza- 
tion of  existing  accommodations.  This  has  meant  that 
many  families  have  begun  to  take  boarders,  and  fre- 
quently two  families  have  found  sufficient  for  both, 
without  overcrowding,  quarters  which  were  used  before 
by  only  one.  At  any  time  when  more  accommodations 
may  be  needed  an  advertising  campaign  may  be  started 
to  persuade  every  householder  to  make  available  any 
spare  room  he  has.  In  order  that  there  might  be  imme- 
diate use  of  any  house  that  became  vacant,  real  estate 
men  were  asked  to  keep  the  central  bureau  advised. 

Proper  arrangement  for  local  transportation  reduces 
need  for  additional  housing.  In  Rochester  the  manager 
of  the  street  railways  was  asked  to  consider  the  number 
of  employees  who  would  have  to  be  carried  daily  to  each 
plant  along  the  lines,  to  take  into  account  the  cars  his 
company  had  at  its  disposal,  and  to  arrange  a  "stag- 
gered" schedule  of  starting  and  closing  hours  for  the 
plants  so  that  the  heaviest  traffic  could  be  "spread." 
Under  such  a  plan  one  plant  opens  at  seven  a.m.  and 
another  on  the  same  street  railway  begins  work  at  half 
past  seven.  When  the  schedules  had  been  arranged  they 
we.e  placed  by  the  executive  committee  of  the  central 


bureau  before  each  plant,  with  a  direct  request  that  it 
follow  the  hours  assigned  to  it,  as  part  of  its  assistance 
to  the  community  in  meeting  the  special  demands  of 
war.  The  schedules  eventually  arranged  took  into  con- 
sideration the  plants  along  different  lines,  and  permitted 
the  street  railways  to  use  the  greater  part  of  their  cars 
first  in  one  direction  and  then  in  another. 

A  central  bureau  of  the  kind  described  can  serve  many 
other  useful  purposes.  For  example,  it  can  have  a  mem- 
ber of  its  staff  assigned  to  encourage  each  plant  to  un- 
dertake to  train  workers  for  new  tasks,  on  a  new  scale, 
that  are  assigned  by  the  Government.  A  maker  of  in- 
struments may  find  the  Government  needs  instruments 
beyond  the  former  capacity  of  his  works  and  his  em- 
ployees. The  material  plant  he  can  enlarge  with  com- 
parative ease  More  men  ready  to  perform  some  oper- 
ations in  the  making  of  instruments  may  not  be  obtain- 
able anywhere.  It  is  clearly  a  case  for  training  men  al- 
ready skilled  with  their  hands  to  undertake  the  special 
work  that  is  required.  Courses  for  giving  such  train- 
ing must  not  only  be  organized,  but  they  must  be  main- 
tained at  high  efficiency. 

Employment  Managers  in  Most  Plants 

In  attaining  success  employers  in  a  community  co- 
operating to  promote  and  maintain  the  industrial  effi- 
ciency which  the  Government's  demands  require  will 
find  numerous  other  means  adapted  to  their  common 
purpose.  For  example,  the  chairman  of  the  executive 
committee  in  charge  of  a  central  bureau  may  find  very 
useful  an  assistant  who  can  devote  all  of  his  time  in- 
vestigating independently  of  the  bureau,  complaints 
of  employees  about  wages,  conditions,  or  any  other 
factor.  At  Rochester  each  plant  is  expected  to  have 
an  employment  manager  to  deal  with  all  questions  of 
employment  and  discharge,  to  see  that  so  far  as  pos- 
sible a  worker  is  assigned  to  the  job  where  he  can 
be  most  efficient,  and  to  supervise  working  conditions. 
If  a  plant  does  not  have  an  employment  manager,  it  is 
asked  to  designate  an  official  with  whom  the  central  bu- 
reau can  take  up  any  question  by  telephone. 

Whatever  the  concrete  forms  such  activities  may  take 
in  Rochester,  they  center  around  the  common  purpose  of 
enabling  the  community  to  maintain  industrial  condi- 
tions that  wil!  permit  it  to  perform  the  service  the 
Government  asks  of  its  industries  in  a  time  of  war.  The 
point  of  view  is  not  that  the  Government  places  war  de- 
mands upon  a  particular  manufacturer,  but  that  it 
calls  upon  the  whole  community  through  the  individual 
manufacturer,  and  that  the  whole  community  should 
respond  in  support  of  the  war.  The  endeavor  is  to 
solve  industrial  problems  before  they  become  grave 
enough  to  interrupt  essential  production,  and  thus  to 
lighten  the  burden  upon  the  Government's  own  arrange- 
ments to  deal  with  industrial  disputes.  The  problems 
with  which  it  is  attempted  to  deal  are  those  of  the  pres- 
ent and  the  period  of  the  war. 

Strawberry   Reinforced-Concrete   Flumes 

The  article  entitled  "Reinforced-Concrete  Flumes 
Poured  in  100-ft.  Lengths,"  printed  in  Engineering 
News-Record  of  Mar.  21,  p.  567,  should  have  been 
credited  to  J.  L.  Lytel,  manager  of  the  Strawberry 
project,  U.  S.  Reclamation  Service,  Provo,  Utah. 
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Railway  Regiment  Handles  Jobs  of  All 

Kinds  in  France 


Organized   Primarily  For   Track   Construction,   Operation  and    Maintenance,   the 
Engineers  Have,  as  a  Side  Line,  Built  Dams,  Hospitals,  and  Even 
Installed  Plumbing  Fixtures  and  Baking  Ovens 


'Steenth" 


By  ROBERT  K.  TOMLIN,  JR. 

Paris  Representative  of  Engineering-  News-Record 


TO  KNOW  that  the  "Steenth"  Engineers  are  with 
the  American  Expeditionary  Forces,  and  that  they 
are  engaged  on  railway  construction  somewhere  in 
France,  is  of  course  a  starting  point  for  the  corre- 
spondent of  a  technical  journal  who  wants  to  send  back 
to  his  paper  a  story  on  the  work  that  these  troops  are 
doing,  but  it  is  like  one  of  those  town  constable  "clues" 
of  the  "ten-twenty-thirty"  melodrama — a  mighty 
elusive  thing  when  you  attempt  to  crystallize  it  into 
something  specific.  It's  a  "clue" — and  that  is  about  all 
you  can  say  of  it.  For  our  people  over  here  are  not 
advertising  their  whereabouts  or  the  details  of  the 
work  they  are  doing.  On  the  contrary,  pretty  definite 
instructions  have  gone  out  to  our  forces  to  do  no 
promiscuous  talking;  so  any  civilian,  even  with  the  best 
of  credentials,  is  apt  to  chase  around  in  circles  if  he 
approaches  an  officer  through  irregular  channels  with 
such  words  as  "where,"  "what,"  "who,"  "why,"  or  any 
other  members  of  the  great  family  of  interrogatives. 
And  all  this,  of  course,  is  as  it  should  be,  for  enemy 
agents  may  be  anywhere  and  any  sort  of  information 
may  be  useful  to  them. 

Still  I  had  my  "clue" — the  "Steenth"  Engineers  were 
in  France  and  were  doing  railway  work — and  by  piec- 
ing together  bits  of  information  from  here  and  there, 
I  finally  reached  a  decision  as  to  where  I  thought  they 
might  be,  and  made  plans  to  pay  a  visit  to  their  head- 


COXCRETE   HAND-MIXED    FOR    NEW    TRACK    LAYOUT    AT 
DOCKING    BASIN 


quarters.  Now  to  begin  with,  this  matter  of  making 
a  railroad  trip  in  France  is  not  so  simple  as  it  sounds. 
It  is  by  no  means  a  case  of  merely  choosing  your  desti- 
nation, buying  a  ticket  and  getting  aboard.  You  can't 
travel  anywhere  these  days  without  a  permit,  and  you 
must  have  mighty  good  reasons  before  any  such  permit 
is  forthcoming.  After  being  over  here  a  while  you  get 
the  impression  that  a  very  large  percentage  of  French 
police  and  railway  officialdom  has  been  delegated  to  the 
job  of  asking  the  question  "why?"  But  the  reasons 
for  my  trip  apparently  were  sufficient  and  I  managed 
to  secure  my  "laissez  passer." 

The  selection  of  a  train  is  the  easiest  part  of  the 
whole  procedure — there  is  generally  only  one  train  a 
day  to  anywhere.  The  purchase  of  a  railroad  ticket, 
however,  is  possible  only  after  submitting  your  pass  to 
the  gendarme,  one  of  whom  guards  the  approach  to 
each  ticket  office.  When  this  formality  is  completed  you 
pass  by  armed  guards  at  the  gateway  to  the  train^ 
wondering  if  they  too  will  hold  you  up  again  at  the 
last  minute — and  finally  you  get  aboard. 

And  so  it  was  that  I  started  on  my  quest  of  the 
"Steenth"  Engineers.  It  was  an  all-day  trip  across 
flat  country,  and  the  chief  item  of  interest  en  route  was 
our  passage  under  a  veritable  flock  of  airplanes  in  the 
vicinity  of  an  aviation  school.  As  cur  train  went 
puffing  along,  planes  were  above  us  and  on  both  sides, 
racing  along  beside  our  car,  and  cutting  across  the 
tracks  ahead  and  behind  like  a  school  of  porpoises  play- 
ing alongside  a  ship.  We  reached  our  destination,  a 
little  town  on  the  French  coast,  at  dusk,  and  after 
again  going  through  the  formalities  of  showing  passes 
and  telling  why  I  thought  I  should  be  so  far  away  from 
Paris,  I  was  allowed  to  leave  the  dingy  railroad  station 
and  put  in  for  the  night  at  a  ramshackle  hotel,  where 
every  board  on  the  uncarpeted  floor  creaked  with  the 
weight  of  passersby,  where  the  electric  light  was  just 
a  dull,  depressing  glow  away  up  in  one  corner  of  the 
high  ceiling,  and  where  the  wind  moaned  down  the 
bleak,  bare  corridors  and  through  chinks  in  the  door 
in  fitful  gusts.  But  in  the  morning  things  looked  more 
cheerful.  The  sun,  which  has  been  a  missing  quantity 
in  Paris  for  almost  a  month,  broke  out  like  an  omen 
of  good  luck,  and  after  a  hurried  "petit  dejeuner"  of 
chocolate  and  brown  war  bread  I  set  forth  in  search 
of  my  engineer  regiment.  I  first  made  inquiry  of  the 
American  military  police,  who  are  stationed  along  all 
the  principal  streets  of  the  little  seacoast  town,  and 
ended  by  going  for  more  detailed  information  to  the 
local  office  of  the  American  Provost  Marshal.  Here, 
after  some  delay  in  looking  up  records,  I  was  informed 


NEW  AUTOMATIC  ASSEMBLING  PLANT  IS   STEEL,  FRAME   STRUCTURE  WITH   GLASS  SIDES  AND  MONITOR 


that  my  goal  was  "Camp  No.  1,  about  two  and  a  half 
miles  out  of  town." 

My  "clue"  apparently  was  developing  nicely.  The 
"Steenth"  Engineers  were  actually  within  striking  dis- 
tance, and  in  buoyant  spirits  I  left  the  Provost  Mar- 
shal's office  in  search  of  some  conveyance  which  would 
take  me  to  camp.  In  these  war  times  transportation 
throughout  France  is  badly  crippled.  The  automobile 
is  practically  extinct,  even  in  Paris,  and  the  only  thing 
available  there  is  the  taxi  or  fiacre.  In  the  little  sea- 
port where  I  had  landed  the  previous  night  I  had  a  very 
clear  premonition  that  taxis  were  an  unknown  luxury, 
But  I  went  scouting  about  the  streets  until  I  finally 
located  a  "seagoing"  hack,  a  brokendown  affair  with  a 
cripple  of  a  horse  sagging  between  its  shafts.  It  seemed 
like  a  forlorn  hope,  but  these  are  not  times  for  fastidious 
tastes,  so  I  hailed  the  driver  and  managed  to  convey 
the  idea  that  I  wanted  to  be  taken  to  Camp  No.  1.  The 
driver  "got  me"  finally,  and  after  belaboring  his  poor 
nag,  which  was  in  a  sort  of  semi-comatose  state,  we 
got  under  vray.  It  was  rough  going  and  slow.  The 
road  we  took  evidently  had  been  used  for  heavy  motor 
truck  haulage  and  was  pretty  well  broken  up  and  rutted. 
However,  my  skipper  appeared  to  know  the  channels  and 
at  last  a  sign  with  "Camp  No.  1"  painted  on  it  in  big 
black  letters  loomed  up  off  our  starboard  bow.  After 
making  a  turn  to  the  right  we  were  hauled  up  sharp 
by  a  sentry.  I  had  my  papers  out  of  my  breast 
pocket  in  a  jiffy — it  is  surprising  how  practice  makes 
this  business  of  flashing  credentials  almost  automatic; 
with  me  now  it  comes  as  easy  as  the  hip-pocket  motion 
of  the  Western  "gunman"  who  is  always  getting  the 
"drop"  on  some  one. 

"What  do  you  want  here?"  said  the  man  in  uniform, 
after  scanning  the  documents  which  I  handed  him. 

"I  have  come  to  see  Colonel  S ,  of  the  'Steenth' 

Engineers,"  I  replied.  He  looked  puzzled  for  a  moment. 
"The  'Steenth'  Engineers,"  he  repeated ;  "why,  they  ain't 
here  any  more!" 

In  my  early  days  in  France  this  information,  de- 
livered at  the  end  of  many  weary  hours  of  travel,  might 
have  had  the  effect  of  a  knockout  blow,  but  one  thin^ 


I  have  learned  since  I  have  been  over  here  is  that 
"no"  sometimes  means  "no,"  and  then  again  it  may  mean 
something  else.  Things  are  shifting  rapidly.  Units 
come  and  go.  A  man  or  a  regiment  may  be  here  one 
week  and  hundreds  of  miles  distant  the  next,  so  there  is 
every  reason  for  a  poor  sentry  to  become  muddled  in 
his  knowledge  of  the  location  of  troops  even  in  his 
ovim  camp.  At  any  rate,  I  did  not  intend  to  give  up 
my  "clue"  without  a  fight. 

"You  must  be  mistaken,"  I  said  to  the  man  who 
barred  my  road,  although  the  conviction  I  tried  to 
throw  into  the  words  had  very  little  solid  foundation 
to  rest  upon.  "I  know  that  the  'Steenth'  Engineers  are 
Iiere  and  I  have  an  important  message  to  deliver  to 
the  Colonel." 

"Wait  a  minute,"  said  the  sentry,  and  he  marched 
off  to  confer  with  a  non-commissioned  officer  of  the 
guard.     While  this  parley  was  in  progress  a  captain 
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walked  by  and  to  my  delight  I  saw  the  castle  insignia 
of  the  engineers  on  his  collar  band. 

"Captain,"  I  shouted,  "can  you  tell  me  how  to  reach 
Colonel  S of  the  'Steenth'  Engineers?" 

"Certainly,"  replied  the  officer,  "his  headquarters  are 
right  over  there.  I'm  going  there  myself;  come  along." 
Never  did  more  heartening  words  pass  the  lips  of  any 
man  than  those  which  I  had  just  heard.  With  a  wave 
to  my  sentry,  who  came  to  the  present  arms  as  I  passed 
him  with  my  Heaven-sent  convoy,  and  a  signal  to  my 
cabby    to    let    go    anchor — an    unnecessary    detail,    as 


has  included  pretty  nearly  everything  from  the  actual 
laying  of  railroad  track  to  the  installation  of  a  baking 
oven  and  shower-baths  in  one  of  the  base  hospitals. 

The  immediate  big  task  of  the  "Steenth"  Engineers, 
however,  is  the  development  of  ocean  and  railway  ter- 
minal facilities  at  the  French  seaport  near  its  main 
camp.  This  problem  was  outlined  briefly  in  a  former 
article  (see  Engineering  Neivs-Record,  p.  348,  Feb. 
21,  1918).  The  job  consists  essentially  in  rearranging 
the  track  system  which  serves  the  docking  basins  and 
in  providing  an  immense  new  freight  classification  and 


THIRTY-THOUSAND    YARD   EARTH    DAM    AT   FRENCH    SEAPORT  BUILT  WITH  PICK  AND  SHOVEL 


both  he  and  his  horse  had  passed  away  by  this  time — 
I  climbed  up  a  steep  bank  from  the  roadside,  and 
there,  about  a  hundred  yards  away  was  a  long  low 
wooden  shack  with  a  sign  bearing  the  magic  words 
'Headquarters,  'Steenth'  Engineers."  I  had  reached 
port  at  last! 

Headquarters  was  a  busy  place.  Typewriters  were 
clicking  away  noisily.  Uniformed  men  were  bent  over 
drafting  boards.  Others  were  engaged,  apparently,  in 
computing  work.  A  group  of  surveying  instruments 
A-as  stacked  in  one  corner  of  the  room,  and  a  first 
sergeant,  coatless,  with  sleeves  rolled  up  elbow  high, 
,vas  busy  with  a  batch  of  reports  which  he  was  filling 
)ut  on  a  sort  of  combination  desk  and  military  trunk. 
To  him  I  presented  my  card  and  was  soon  escorted  to 
he  Colonel's  private  room.     The  Colonel  had  left  town, 

'  was  informed,  but  Major  A ,  in  command  of  the 

mit  during  his  absence,  gave  me  a  hearty  greeting. 

Now  the  "Steenth"  Engineers  is  one  of  the  so  called 
'Railway  Regiments"  which  were  recruited  with  volun- 
eers  early  in  the  war,  and  were  among  the  first  Ameri- 
:an  troops  to  arrive  in  France.  This  particular  unit 
s  made  up  very  largely,  although  not  exclusively,  of 
men  from  the  South.  About  1200  strong  when  it  left  the 
;tates,  it  has  grown  in  numbers,  principally  by  the  ad- 
lition  of  labor  battalions,  until  its  quota  is  now  sev- 
eral thousand  men.  Its  operations  cover  a  territory 
ibout  210  miles  long  and  150  miles  wide,  and  its  work 


storage  yard  on  the  flat  lands  which  flank  the  water- 
front. There  are  projected  also  four  new  steamship 
piers,  each  1000  ft.  long,  with  the  necessary  unloading 
equipment  and  trackage  to  hook  them  up  to  the  freight 
classification  yard  and  storehouses.  These  new  piers, 
which  will  have  a  30  ft.  depth  of  water,  will  have  a 
docking  capacity  sufficient  for  16  ships  at  one  time. 

Work  on  the  big  railway  yard  is  now  in  progress. 
The  job  is  essentially  one  of  track  laying  and  very 
light  grading  as  the  ground  is  practically  flat.  Steam 
shovels  are  at  work  in  a  borrow  pit  delivering  sand 
for  track  ballast,  as  this  material,  it  has  been  found, 
will  answer  the  purpose  well  enough;  crushed  rock  is 
a  very  difficult  commodity  to  secure.  At  the  time  of  my 
visit  on  Marion  steam  shovel  was  in  operation  and 
t\  o  large  Bucyrus  and  one  Marion  machine  were  being 
set  up.  Other  equipment  included  half  a  dozen  loco- 
motive cranes  of  from  5  to  10  tons  capacity.  The  in- 
stallation of  the  trackage  in  the  railway  yards  is  calling 
for  a  sand  fill  of  about  a  foot  or  so  over  the  entire 
area.  But  the  tracks  are,  of  course,  only  part  of  the 
project.  There  will  be  4,000,000  sq.ft.  of  covered 
freight  storage  structures  and  about  9,000,00  sq.ft. 
of  uncovered  storage  area.  Steel  for  some  of  the  these 
buildings  is  on  the  ground  and  I  saw  a  few  of  the  bents 
in  course  of  erection.  All  connections  are  bolted,  as 
there  are  no  facilities  here  for  riveting. 

At    the    existing    docks    American    labor    units    and 
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gangs  of  German  prisoners  were  rearranging  the  track- 
age system  and  replacing  the  French  turntables,  which 
are  too  short  for  American  rolling  stock,  with  curved 
track  and  switches.  A  small  amount  of  concrete  was 
being  placed  between  the  rails,  but  all  of  this  was  hard 
work,  the  mixing  being  done  in  small  batches  on  wooden 
platforms  which  were  moved  about  from  place  to  place 
as  occasion  demanded.  Lack  of  construction  plant  is, 
of  course,  responsible  for  so  large  a  use  of  hand  labor 
methods.  The  engineers,  however,  are  on  the  lookout 
for  mechanical  equipment,  and  have  scouts  in  various 
parts  of  Europe  whose  job  is  to  corral  anything  that 
can  be  shipped  quickly  to  the  work.  One  of  the  officers 
of  the  "Steenth"  Engineers  who  has  had  wide  exper- 
ience in  the  purchase  of  supplies  got  news  of  a  big 
steam  shovel  in  Spain  which  had  been  used  on  some 
hydro-electric  construction  work  in  that  country. 
Agents  were  dispatched  to  round  up  this  excavator 
and  through  their  quick  action  it  was  purchased,  de- 
livered, and  set  to  work  digging  sand  for  track  ballast. 
In  like  manner  quite  a  sizable  consignment  of  railroad 
ties  from  Portugal  was  secured.  Anything  of  this  sort 
that  can  be  done  to  reduce  the  demands  on  trans- 
atlantic shipping  is  considered  good  business. 

While  the  railway  yards  and  docks  are  engaging  a 
portion  of  the  strength  of  the  "Steenth"  Engineers  there 
are  scores  of  other  jobs  which  the  organization  has  been 
called  upon  to  do.  "Although  we  are,  in  name,  a  'rail- 
way   regiment',"    Major    A explained,    "we    have 

tackled  about  every  sort  of  job  which  you  can  imagine 
since  we  landed  in  France.  Let  me  give  you  an  idea 
of  the  variety  of  our  program.  At  two  nearby  towns 
we  are  building  hospitals,  sewerage  systems  and  dams 
for  water-supply,  and  are  assisting  in  the  double  track- 
ing of  one  of  the  French  main  line  routes  through  an- 
other town.  At  another  place  we  will  soon  begin  con- 
struction on  a  division  engine  terminal,  an  overhead 
railroad  crossing,  and  a  yard  for  car  erection.  Addi- 
tions to  hospitals  in  the  form  of  one-story  timber  struc- 
tures have  taken  up  a  large  part  of  our  time.  At  one 
large  base  hospital  we  are  putting  in  a  new  water- 
supply  system  which  involves  the  construction  of  a 
curved  concrete  dam  about  40  ft.  high.  For  supplying 
water  to  the  tovsoi  near  our  camp  we  have  almost  fin- 
ished an  earth  dam  containing  about  30,000  cu.yd.  of 
material.  The  laying  of  15  miles  of  16  in.  pipe,  the 
reconstruction  of  a  water-filtration  plant  and  the  pro- 
vision of  Imhoff  tanks  for  sewage  disposal  are  other 
details  of  our  work." 

"How  about  the  German  royalties  on  the  Imhoff 
tank  patents,  Major?"  I  interrupted. 

"Let  them  come  over  and  collect  them,"  was  the 
Major's  reply. 

I  spent  the  afternoon  in  an  automobile  trip,  inspect- 
ing features  of  the  regiment's  varied  work.  The  earth 
dam  was  well  along  toward  completion,  but  it,  like 
most  of  the  other  jobs,  had  been  a  hand  labor  proposi- 
tion. Shovels,  wheelbarrows,  and  a  line  of  narrow-gage 
industrial  track  and  cars  constituted  the  main  items 
of  plant  equipment.  At  the  concrete  dam  the  work 
was  in  its  initial  stages  and  the  main  operation  at  the 
time  of  my  visit  was  rook  excavation  for  the  cutoff  wall. 
This  job  has  been  let  by  the  Army  to  a  Mexican  con- 
tractor. Rock  drilling  was  as  usual  being  done  with 
hand  tools,  although  on  this  job  I   saw  two  concrete 
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HAND  DRILLING  IN  CUTOFF  TRENCH  FOR  CONCRETE 
DAM 

mixers,  the  first  machines  of  their  kind  which  have  come 
under  my  observation  since  I  have  been  in  France. 
Another  job  we  passed  by  was  a  steel  frame  structure 
which  was  being  built  for  the  assembly  and  repair  of 
motor  trucks  and  automobiles. 

This,  then,  is  a  sketch  of  the  work  which  a  "rail- 
way regiment"  has  done  and  is  planning  to  do.  But 
the  important  thing  about  it  all  is  this  fact:  No  mat- 
ter how  diversified  have  been  the  demands  upon  them, 
the  "Steenth"  Engineers  have  been  able  to  produce 
from  their  organization  men  qualified  to  handle  every 
one  of  the  scores  of  different  jobs  assigned  to  them. 


To  Avoid  Brittleness  in  Plated  Springs 

In  two  papers,  by  John  Coulson  and  G.  S.  Fuller,  pre- 
sented at  the  recent  meeting  of  the  American  Electro- 
chemical Society,  the  effect  of  absorbed  hydrogen  on 
the  brittleness  of  steel  and  iron  products  was  discussed. 
Mr.  Coulson  paid  particular  attention  to  the  embrittling 
action  of  electrolytic  pickling,  and  Mr.  Fuller  gave  the 
results  of  his  investigations  of  methods  of  preventing 
brittleness  in  springs  which  were  to  be  electroplated. 
Both  papers  proved  fully  that  nascent  hydrogen, 
evolved  in  the  process  of  pickling  or  in  electroplating, 
produced  brittleness  which  in  some  cases  resulted  in  a 
virtually  worthless  article.  Mr.  Fuller  found  that  if 
springs  were  tinned  the  coating  thus  produced  was  im- 
pervious to  the  hydrogen  iron  and  that  the  resulting 
springs  retained  all  the  physical  qualities  of  the  original 
sample. 
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**Plant  Department"  Can  Make  Large 
Savings  on  Construction  Equipment 

Modern  Methods  of   Assembling  and   Recording   the 
Movements  of  Plant     Standardization 
an  Important  Factor 

By  Thomas  A.  Brady 

Plant   Department,    the   Snare   &    Triest   Co.,    Newark,    X.    .1. 

FIFTEEN  years'  experience  in  charge  of  contractors' 
plant  has  convinced  the  writer  of  the  general  need 
for  systematizing  the  purchase,  storage,  repair  and  ship- 
ment of  all  construction  equipment  and  supplies.  While 
some  of  the  principles  outlined  may  be  familiar  to  big 
contractors'  organizations,  the  writer  believes  that  only 
the  detailed  working  out  of  the  methods  will  give  best 
results  in  economy  of  time  and  money.  Briefly  outlined 
the  plan  involves  the  centralizing  in  a  "plant  depart- 
ment" the  control  of  selection,  repair  and  movements 
of  all  plant,  tools  and  parts.  The  selection  of  standard- 
ized equipment  is  recommended.  Complete  listing  of  all 
plant  permits  the  speedy  dispatch  of  equipment  and 
tools  from  job  to  job  and  a  reduction  in  the  number  of 
idle  machines.  Let  us  see  how  these  principles  work 
out  in  practice. 

As  soon  as  the  contract  has  been  awarded,  the  ques- 
tion comes  as  to  when  the  work  will  be  started  and 
what  plant  is  available.  A  superintendent  is  employed 
who,  so  far  as  the  contractor  can  ascertain,  is  the  best 
man  he  can-  get  for  the  class  of  work  to  be  performed. 
This  man  generally  has  his  own  idea  as  to  how  the  work 
is  to  be  accomplished  and  he  selects  his  own  plant.  When 
you  take  his  selection  and  the  selection  of  ten  other 
superintendents  on  similar  work  you  will  seldom  find 
two  of  them  alike.  As  a  result  the  contractor  has  an 
enormous  supply  of  plant  on  his  hands,  most  of  which 
eventually  is  sold  as  scrap. 

To  avoid  this  the  contractor  should  employ  an  ex- 
perienced plant  man  to  handle  this  end  of  the  work, 
who  will  be  capable  of  selecting  the  tools  and  machinery 
required.  In  order  to  avoid  any  misunderstandings  the 
plant  man  should  cooperate  with  the  chief  engineer  and 
superintendent  in  charge  of  the  job  and  all  three  should 
work  with  the  one  object  in  view — that  of  completing 
the  work  at  the  least  possible  expense  to  the  contractor. 

Planning  the  Plant 

When  the  contract  is  awarded  these  three  men  should 
go  over  the  site  of  the  work  and  plan,  so  far  as  possi- 
ble, each  step  of  the  proposed  job.  After  they  have  de- 
cided on  the  most  economical  method  of  doing  the  work, 
a  plan  should  be  drawn  showing  the  location  of  the 
various  machines,  derricks,  storeroom,  office,  and  work- 
men's quarters.  Give  the  possible  date  as  to  when  each 
separate  step  of  the  work  is  to  be  completed.  This  will 
enable  the  plant  department  to  get  the  items  on  the 
job  when  they  are  required  and  will  save  considerable 
expense  for  moving  surplus  plant.  Equipment  not  re- 
quired by  the  job  can  be  used  on  other  work. 

As  soon  as  each  large  section  of  the  work  is  completed 
the  equipment  not  needed  on  any  other  part  of  the  job 
should  be  returned  to  the  plant  department  for  use  else- 
where. The  shipping  of  plant  between  contracts  should 
be  under  the  supervision  of  the  plant  man. 


The  large  plant  in  use  on  the  vvork  such  as  engines, 
compressors,  motors,  concrete  mixers,  derricks,  etc., 
should  all  be  .standardized.  By  this  method  the  saving 
will  be  cons-derable  in  all  branches  of  the  work.  If 
there  is  a  breakdown  caused  by  some  of  the  parts  of 
machines  wearing  out,  the  superintendent  can  imme- 
diately telegraph  or  telephone  the  plant  department, 
giving  the  code  number  of  machine  and  name  of  part 
broken.  He  is  sure  of  getting  the  needed  part  right  out 
of  stock,  as  it  is  easy  and  inexpensive  to  carry  a  supply 
of  all  the  wearing  parts  of  the  various  machines,  as 
long  as  they  are  of  the  same  make. 

If  the  job  is  too  far  away  from  plant  department 
headquarters  to  permit  quick  shipment  of  parts,  a  sup- 
ply of  wearing  parts  should  be  kept  on  the  job.  If  the 
contractor  does  not  want  to  carry  these  parts,  any  maker 
of  machines,  knowing  that  the  contractor  is  using  his 
make  of  equipment  as  the  standard,  would  gladly  carry 
a  supDly  of  parts  in  his  nearest  warehouse  to  be  shipped 
on  the  contractor's  order  at  a  moment's  notice. 

Economy  in  Standardizing 

All  steel  derricks  of  capacities  above  5-ton  should  be 
built  in  three  sizes,  in  10,  20  and  30-ton  capacities,  made 
to  the  contractor's  own  specifications.  All  parts  except 
the  boom  of  each  size  derrick  should  be  interchangeable, 
the  boom  to  be  made  to  suit  standard  derricks  in  sec- 
tional form  for  adding  or  lessening  the  length. 

The  savings  in  plant  repair  by  using  standardized 
equipment  are  considerable,  as  the  mechanics  familiarize 
themselves  with  the  machines  and  turn  out  their  work 
in  half  the  time  required  on  other  jobs  where  they  en- 
counter every  make  and  type  of  equipment. 

The  chief  engineer  should  check  carefully  the  kind 
of  power  to  be  used  on  the  work,  whether  steam,  elec- 
tric or  gasoline.  He  should  also  check  the  best  methods 
of  getting  material  to  the  site,  such  as  trucking,  boat 
hire  or  railroad.  Railroad  is  the  cheapest  in  most  cases ; 
the  only  handicap  is  the  delay  in  getting  material  on 
time.  This  can  be  avoided  hv  giving  the  plant  depart- 
ment ample  time  to  ship. 

Listing  Tools  and  Supplies 

The  next  question  that  arises  is  the  subject  of  small 
tools  and  supplies.  When  making  up  this  list  for  the 
work,  items  generally  are  jotted  down  as  they  come  to 
the  minds  of  the  superintendent  and  p'ant  man.  No 
matter  how  well  they  are  acquainted  with  small  tool 
requirements  it  is  impossible  to  remember  all  tools 
needed  for  the  work.  This  means  that  after  the  work 
is  started  the  superintendent  suddenly  discovers  that 
something  is  missing  and  sends  in  a  hurry  call  to  plant 
department  or  buys  the  tools  locally  at  high  expense 
and  considerable  loss  of  time  on  the  work.  When  these 
omissions  happen  a  dozen  or  moi'e  times  the  contractor 
is  paying  the  price  of  inefficient  methods. 

The  best  method  of  helping  the  superintendent  on 
this  question  is  to  make  up  a  printed  list  in  alphabetical 
form,  showing  the  name  and  size  of  any  article  or  tool 
that  possibly  can  be  used  for  the  class  of  work  that  the 
contractor  performs.  This  list  should  be  in  loose-leaf 
form,  letter  size.  It  should  show  for  the  superintend- 
ent's information  the  maximum  and  minimum  amount 
of  each  item  carried  in  plant  stock.  Columns  should  be 
provided  to  show  the  quantity  required  and  quantity  re- 
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turned  after  completion  of  the  work.  Small  tool  losses 
on  the  job  are  thus  shown  at  a  glance,  and  if  there  is 
any  great  discrepancy  the  question  of  losses  can  be  ad- 
justed at  once.  If  the  losses  are  within  reason,  it  will 
help  the  estimator  on  similar  work  to  calculate  his  small 
tool  costs.  The  plant  department  should  report  the 
repair  costs  of  tools  returned,  this  to  be  added  to  losses. 
This  checking  also  will  enable  the  contractor  to  guard 
against  these  losses  on  the  next  job. 

Makers  of  construction  equipment  and  tools  should 
be  asked  to  submit  a  duplicate-part  sheet  showing  num- 
bers and  names  of  parts,  with  pictures  of  machines 
showing  these  mai-kings  at  the  top  of  the  sheet.  These 
sheets  may  be  reprinted  by  the  contractor  and  made  to 
conform  to  the  loose-leaf  letter  size  for  posting  with 
his  small  tool  list.  The  contractor's  own  make  of  ma- 
chines and  derricks  may  be  made  up  in  the  same  form. 
This  information  will  be  of  great  help  on  the  job  when 
ordering  parts. 

In  addition  to  the  tool  list  a  workman's  "kit  list" 
should  be  made  up  in  loose-leaf  form.  Each  workman's 
kit  should  be  listed  complete,  with  a  notation  showing 
what  the  employer  furnishes  and  what  the  workman 
furnishes.  These  kit  lists  should  cover  all  complete 
outfits  for  a  given  number  of  men  for  various  classes 
of  the  work,  such  as:  blacksmith's  kit,  camp  kit,  com- 
missary kit,  erection  kit,  pile-driving  kit,  engineers'  kit 
and  all  others  according  to  the  nature  of  the  contractor's 
work. 

All  of  the  tools  and  supplies  in  these  kits  will  show 
in  the  small  and  large  tool  list  and  are  only  used  to 
check  up  quickly  the  kits  for  each  class  of  work.  When 
this  is  determined  the  total  number  required  of  each  tool 
or  machine  is  placed  in  the  "quantity-required"  column. 

The  plant  department  will  make  up  a  list  in  triplicate, 
one  copy  to  be  kept  on  file  at  the  plant  department,  one 
for  use  on  the  job  and  one  for  the  manager's  use  when 
planning  other  work.  These  lists  will  show  him  what 
plant  he  has  available  on  the  different  jobs  and  at  the 
plant  department. 

The  storekeepers  at  the  plant  department  and  on  the 
job  may  lay  out  their  storerooms,  each  using  a  copy  of 
the  plant  list  as  an  index  for  his  supplies.  Sections  and 
bins  in  each  part  of  the  storeroom  are  numbered  and 
these  numbers  are  indicated  in  the  list  opposite  each 
item.  A  plan  of  the  layout  is  drawn  on  a  loose-leaf 
sheet  and  posted  in  the  binder.  In  case  the  storekeeper 
is  absent,  it  is  then  easy  for  anyone  to  locate  material 
in  the  storeroom. 

The  purchasing  agent  will  find  this  list  useful  for 
keeping  prices  of  machines,  machine  parts  and  tools 
in  an  up-to-date  manner  without  much  additional  labor. 
One  set  of  sheets  would  answer  for  one  year's  prices 
arranged  monthly.  He  can  also  index  the  firms  with 
whom  he  does  business  by  a  number  code  and  use  this 
list  for  placing  of  orders. 

The  bookkeeping  department,  by  having  a  copy  of 
purchasing  agent's  prices,  can  check  invoices  readily 
and  the  annual  inventory  of  tools  and  machinery  can  be 
quickly  made. 

The  contractor  who  has  not  standardized  on  plant 
and  who  has  a  large  stock  of  equipment  on  hand  may 
object  to  this  plan  as  impracticable.     It  will  pay  him  to 


check  up  his  plant  and  list  the  old  equipment,  establish- 
ing a  "detention  pen"  for  the  storage  of  old  machines 
that  are  near  the  graveyard  stage  of  their  career.  These 
machines  may  be  sold,  by  auction  if  necessary. 

The  small  tool  question  should  be  adjusted  in  the 
same  way,  only  if  there  is  a  quantity  of  tools  of  the 
old  style  that  can  be  altered  to  suit  the  new  standard, 
at  a  cost  lower  than  that  of  new  tools,  this  should 
be  done. 

The  initial  cost  of  the  printing  of  these  lists  and  the 
time  spent  in  making  them  up  should  not  stop  the 
contractor  from  taking  this  step,  as  they  certainly  will 
repay  him  if  the  method  described  is  followed  out  to  the 
letter. 


Irrigate  Roads  To  Make  Them  Hard 

ON  THE  silty  bottom  areas  of  the  Colorado  River 
near  Yuma,  Ariz.,  moist  earth  packs  readily  and 
makes  a  dustless  road  for  several  weeks.  To  effect 
this  result  the  irrigating  ditches  along  the  roads  are 
tapped  and  the  roads  flooded.     This  is  not  done,  how- 


.SCRAPRR    LEVELS    DUST    BEFORE    IRRIGATION   OP    ROAD 

ever,  until  the  dust  has  been  smoothed  down  by  a 
mouldboard  scraper.  As  it  is  essential  that  the  traffic 
be  kept  off  until  the  excess  water  has  disappeared  and 
the  silt  has  begun  to  bake,  it  is  customary  to  flood  half 
of  the  width  of  the  road  at  a  time.  The  unusual  in- 
dustry of  the  Indian  leveling  off  the  dust  in  the  hazy 
photograph  was  no  doubt  due  to  his  unwillingness  to 
face  the  camera  of  the  representative  of  Engineering 
Neivs-Record. 


DOUBLE-TRACK  ROADS  BANKED  TO  RETAIN  WATER 
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How  Freight-Handling  Machinery  Is  Being  Used  Abroad 

For  Trans-shipment  at  Ports  and  for  Warehouse  Movem.^nts  the  Lack  of  Labor  in  the  War  Zone 

Leads  to  the  Application  of  Mechanical  Aids 

By  Harry  Varndfxl 

Rown.son,    Drew   &   Clydesdale.    Ltd.,    New   York   City. 


L'^BOR  in  Europe  is  scarce — not  merely  high  priced 
as  it  is  today  in  this  country,  but  difficult  to  get  at 
any  price.  Every  labor  saving  device  possible  must 
therefore  be  put  into  service  in  every  line  of  activity, 
and  freight  handling  is  no  exception  to  the  rule.  For 
the  loading  and  unloading  of  ships,  and  for  the  many 
movements  of  material  in  and  around  factories,  the 
war  has  brought  a  great  increase  in  the  use  of  machin- 
ery. Many  of  the  machines  now  in  use  there  are  not 
new,  many,  in  fact,  are  in  infrequent  service  in  the 
United  States,  but  the  growing  use  under  the  war  con- 
ditions in  Europe  and  particularly  in  England  should 
be  known  to  American  engineers. 

Next  to  the  building  of  ships  the  most  vital  factor  in 
conserving  tonnage  is  to  use  the  available  ships  to  their 
utmost  capacity.  Delays  due  to  poor  loading  and  un- 
loading facilities  considerably  reduce  the  number  of 
sailings  of  each  boat.  It  is  estimated  that  in  the  or- 
dinary course  a  boat  averages  about  200  days  at  sea, 
about  150  days  in  dock  loading  and  unloading  cargo  and 
about  15  days  undergvnng  repairs.  From  these  figures 
it  is  readily  seen  that,  with  the  limited  ship  space  avail- 
able, together  with  the  exorbitant  demands  thereon, 
any  method  or  methods  whereby  each  boat  can  materi- 
ally lessen  its  days  in  port  and  thus  increase  its  days  in 
serviceable  use  is  an  extremely  valuable  asset  in  reliev- 
ing the  shipping  situation. 

Many  ways  and  means  of  hastening  the  process  are 
available,  but  the  necessity  now  arises  for  methods 
which  accomplish  this  end  and  simultaneously  reduce 
to  a  minimum  the  amount  of  human  labor  employed. 
Throughout  ports  of  England  and  of  France  is  now  to 
be  seen  a  very  perfect  method  of  handling  ships'  cargoes. 
Between  the  French  ports  and  the  firing  line  miles  of 
gravity  and  other  conveyors  are  in  constant  use,  and 
are  indeed  serving  their  purpose  to  an  extent  far  beyond 
the  dreams  of  their  makers. 

A  recent  successful  machine  for  handling  general 
ships'  cargo,  i.e.,  cases  of  tea,  bully  beef,  biscuits,  fruit, 
boxes,  bales,  bags,  etc.,  is  the  portable  elevator  shown  in 
the  views.  As  its  name  implies,  this  elevator  is  of  true 
portability.  The  ability  to  use  an  elevator  capable  of 
unloading  tons  of  material  an  hour,  in  one  place  today 
and  in  a  totally  different  place  tomorrow,  cannot  be  over- 
estimated from  a  utility  and  economic  point  of  view. 
Its  construction  consists  of  a  steel  frame  of  a  width 
and  length  determined  respectively  by  dimensions  of 
cargo  and  beam  of  ship.  Along  both  sides  at  the  top 
of  the  frame  are  chains  which  run  over  sprocket  wheels 
at  each  end  and  which  drop  to  the  depth  required.  At 
regular  intervals  along  each  chain  and  opposite  each 
other  are  special  links  to  which  are  attached  crossbars. 
From  each  of  these  crossbars  is  hung  a  heavy  canvas 
sling  which  is  fastened  at  the  bottom  to  the  next  cross- 
bar, allowance  being  made  for  the  canvas  to  hang  in 


the  position  of  a  pocket  or  sling.  These  slings  serve  as 
the  carriers.  The  whole  contrivance  is  thus  represented 
by  two  parallel  strands  of  chain  which  when  revolving 
on  the  sprocket  wheels  present  an  unending  vista  of 
canvas  slings. 

When  in  use  on  the  boat  the  machine  takes  up  small 
space  in  the  hatchway  and  does  not  interfere  with  the 
working  of  the  ship  derricks  hoisting  or  lowering  the 
very  heavy  and  bulky  cargo.    It  is  hoisted  onto  the  boat 


.STACKER  USED  IN   ENGLiAND  TO    U)AD  WAGONS 

in  a  collapsed  state.  The  elevator  is  then  placed  in  posi- 
tion with  one  of  the  terminals  immediately  in  position 
to  drop  into  the  hold,  while  the  other  extends  over  the 
ship's  side  onto  the  quay,  or  to  the  barge  which  may  be 
delivering  the  cargo.  The  receiving  terminal  is  low- 
ered into  position  on  the  quay  or  barge  with  balance 
weight  attached,  and  the  delivery  terminal  is  lowered 
at  the  desired  spot  of  discharge  in  the  ship's  hold. 

The  speed  at  which  this  elevator  works  is  about  60 
ft.  per  min.  The  pitch  of  the  slings  or  receptacles  vary 
from  2  ft.  6  in.  to  4  ft.  according  to  the  variety  of  cargo 
to  be  handled.  Fluctuation  of  tide  and  the  dffferent 
depths  of  boat  holds  are  obviated  by  a  take-up,  the 
action  of  which  is  to  take  in  or  pay  out  to  the  required 
depth  the  chains  to  which  the  slings  are  attached  by 
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CASES    ARE    AUTOMATICALLY    DISCHARGED    ONTO 
ROLLERS   IN   HOLD   OF   VESSEL 


crossbars.  Thus  when  the  terminals  are  in  use  at  shal- 
low depth  the  unrequired  chain  and  slings  are  taken  up 
in  the  entire  length  of  the  top  frame. 

In  one  of  the  views  herewith  is  shown  the  receiving 
terminal  in  position.  This  is  maintained  by  the  balance 
weight  holding  the  chains  taut.  The  cargo  is  here 
pushed  into  the  slings,  one  article,  crate,  bag,  or  what- 
ever is  being  handled,  to  each  sling.  On  arriving  at 
discharge  point  the  bottom  of  each  sling  encounters  a 
small  arm,  or  tripper,  which,  combined  with  the  descend- 
ing movement  of  the  sling,  has  the  effect  of  pushing  the 
sling's  contents  outward  onto  the  discharge  table,  where 
they  are  dealt  with  according  to  requirements.  In 
many  cases  the  goods  are  discharged  immediately  onto 
a  belt  conveyor  or  to  gravity  carriers. 
~"  In  the  wartime  factories  and  warehouses  of  Europe 
mechanical  handling  devices  are  being  multiplied.  Two 
widely  used  types  will  be  described. 

One  of  the  views  shows  a  sketch  of  a  gravity  roller 
carrier  in  use.  Simplicity  is  evident  in  its  construc- 
tion, which  consists  of  frame  of  angle  iron  with  parallel 
sides,  with  rollers  fitted  across  on  spindles  at  regular 
intervals.  Boxes,  cases,  etc.,  are  merely  placed  on  the 
carrier  and  allowed  to  move  forward  by  gravity,  the 
conveyor  being  set  at  sufficient  gradient  according  to 
speed  at  which  the  goods  are  to  travel.  The  rollers  are 
hollow  steel  tubes  of  No.  16  gage  and  2  in.  diametei^  and 
are  fitted  with  steel  ends  which  contain  the  bearings. 
Either  ball  bearings  or  roller  bearings  are  used.  Roller 
bearings  undoubtedly  will  stand  harder  use  and  have 
longer  life,  as  the  weight  of  the  freight  in  transit  is 
taken  evenly  along  the  surface  of  the  rollers.  In  the 
case  of  ball  bearings  there  is  a  very  small  surface  to 
take  the  strain,  and  consequently  these  give  way  earlier. 

The  conveyor  is  made  in  standard  lengths  with  join- 
ing links,  and  bends  or  curves  to  enable  the  material 
to  turn  corners.  To  permit  of  true  portability  and  gen- 
eral utility  each  length  of  conveyor  should  be  8  ft.,  this 
length  having  now  been  standardized.  All  that  is  neces- 
sary when  the  conveyor  is  required  for  use  is  to  connect 
up  the  links  until  the  conveyor  is  suitably  long,  resting 
it  on  any  old  boxes  available,  or  if  for  a  permanency,  on 
trestles.    After  use  it  is  only  the  work  of  a  few  minutes 


WHARF  END  OF  CARRIER  TAKES  CASES 


to  disconnect  the  lengths  and  stand  them  up  in  an  odd 
corner. 

At  the  point  where  the  gradient  brings  the  gravity 
carrier  down  to  ground  level  it  is  necessary,  when  the 
goods  are  required  to  travel  further,  to  regain  elevation 
to  permit  of  further  movement.  This  is  obtained  by  a 
small  low-powered  machine  called  a  booster.  This  can 
either  be  on  the  principle  of  a  belt  conveyor  or  of  travel- 
ing chains  with  suitable  attachments  to  pick  up  the 
material  and  raise  it  to  the  head  of  the  next  stretch  of 
gravity  conveyor,  upon  which  it  smoothly  pushes  its 
burden,  which  now  again  moves  forward  by  gravity. 
This  process  can  be  repeated  almost  indefinitely. 

In  cases  where  only  the  stacking  or  tiering  of  bags, 
boxes  or  bales  is  required,  stacking  machines  after  the 
principle  of  that  illustrated  in  one  of  the  views  are 
being  used.  The  material  is  either  automatically  dis- 
charged from  gravity  or  other  carriers  onto  a  small  plat- 
form at  the  foot  of  the  stacker  or  placed  there  by  hand 
and  is  engaged  by  a  slat  or  other  attachment  on  the  end- 
less belt  or  chain.  The  stacker  illustrated  in  this  view 
is  of  the  endless  belt  pattern,  with  wooden  bars  or  slats 
riveted  across  at  intervals  to  prevent  the  material  from 
slipping  down  the  belt.  With  a  machine  of  this  descrip- 
tion it  is  unwise  to  attempt  to  stack  material  at  a  steeper 
angle  than  45°,  beyond  which  the  force  of  gravity 
causes  the  goods  to  topple  backward.  Where  material 
is  required  to  be  tiered  at  a  steeper  angle  other  patterns 
of  stackers,  depending  on  the  type  of  material,  are  em- 
ployed. Variation  of  elevation  of  the  stacker  is  ob- 
tained by  means  of  a  small  winch  on  the  stacker  car- 
riage. 

These  machines  are  electrically  operated  and  require 
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about  i  to  3  hp.  motor,  depending  again  of  course  upon 
the  weight  to  be  handled  and  the  speed  required. 


Stacking  machines  such  as  this  are  used  for  a  wide 
variety  of  goods,  and  are  especially  useful  in  a  modified 
form  for  handling  barrels  and  crates.  When  used  be- 
yond the  angle  of  45°  the  proposition  really  assumes 
more  of  the  nature  of  an  elevator.  In  such  cases  where 
the  elevator  is  used  for  barrels  it  is  merely  an  upright 
steel  structure  with  sprocket  wheels  at  top  and  bottom 
and  around  which  pass  the  chains,  to  which  are  attached 
the  arms  for  holding  the  barrels.  It  can  either  be  elec- 
trically operated  or  connected  by  pulley  to  existing 
shafting.  Power  is  brought  direct  to  the  top  sprocket, 
and  is  thus  concentrated  on  the  upward  motion  of  the 
chain.  Approximately  only  half  of  the  chain  is  subject 
to  power  at  any  one  time  and  it  is  this  part  of  the  chain 
that  really  does  the  work.  The  arms  of  the  elevator  may 
be  straight  and  at  right  angles  to  the  chain  or  convex- 
shaped  and  pivoted  at  the  points  of  support  on  the  chain, 
This  latter  type  is  necessary  where  the  discharge  of  the 
barrels  is  to  take  place  on  more  than  one  floor. 

The  point  or  points  at  which  the  arms  receive  the  bar- 
rels is  prepared  by  merely  cutting  slits  in  the  floor  or 
platform  to  permit  passage  of  the  arms.  Barrels  are 
rolled  up  close  to  the  chains  and  are  taken  up  as  the 
arms  rise  through  the  floor  or  platform.  By  this  method 
the  loading  and  unloading  can  be  accomplished  at  any 
floor. 


Contractor  Analyzes  Overhead  from 
Five- Year  Records 

OVERHEAD  is  the  deceptive  part  of  a  contractor's 
costs  on  a  sewer  contract.  So  stated  Stanley  D. 
Moore,  president  of  the  Moore-Seig  Construction  Co., 
Waterloo,  la.,  at  the  recent  meeting  of  the  Iowa  Engi- 
neering Society.  Less  than  10%  of  the  contractors  of 
the  country  are  successful  or  even  solvent,  in  his  opin- 
ion. Further  notes  from  his  paper  follow:  "In  this 
age  of  production  we  have  kept  our  eyes  only  on  the 
lessened  cost  of  the  actual  operation  and  have  forgotten 
that  much  of  this  saving  is  taken  up  in  overhead 
charges  that  did  not  exist  formerly.  The  unit  basis  for 
moving  earth  by  hand  may  be  25  cents  per  yard.  The 
same  operation  by  machine  may  be  performed  for  10 
cents  per  yard,  but  the  overhead  charges  on  the  ma- 
chine may  equal,  if  not  exceed  the  15  cents  saved.  The 
only  advantage  of  the  machine  is  a  gain  in  time  and 
escape  from  labor  shortage." 

An  analysis  of  overhead  charges,  taken  from  records 
of  Mr.  Moore's  company  over  a  period  of  five  years, 
represent  $500,000  worth  of  sewer  work.  It  was  done 
in  better  than  average  soil,  at  better  than  average 
price,  handled  with  better  than  average  efficiency  by  a 
well-equipped,  well-financed  and  well-organized  concern. 
Figures  for  1917  were  omitted  purposely  because  of  the 
unusual  conditions  under  which  the  firm  sustained  a 
loss. 

Contract  prices  in  this  analysis  were  distributed  as 
I  follows:  profit,  1.6%;  overhead,  18.4%;  material, 
B     18.0%;  and  labor,  62.0%. 

m  In  the  table,  job  expense  includes  freight  on  tools, 
I  drayage,  transportation,  straight  time  men,  bunk 
I  houses  and  storage.  In  the  consumed  material  item  are 
1  such  things  as  lumber,  jute,  dynamite,  coal,  gasoline, 
■     kerosene,  cement  bags  and  boots. 

k 


Figured  on  the  basis  of  net  instead  of  gross  cost  the 
24%  becomes  31.7%  and  to  yield  10  ^o  on  one's  money 
the  total  bid  should  be  146.4%  of  the  net  cost  made  up 
of  net  cost  100%,  overhead  31. 7^^  ;  and  profit  14.7%. 
To  yield  15%  the  overhead  is  the  same,  31.7%  ;  but 
profit  is  raised  to  22,8%,  making  the  total  bid  154.5%. 


SEGRECJATED  OVERHEAD  CHARGES 


Five-Yr. 

Average  Estimate 

Item              I9II-I6  for  1918 

Job  expense 1.4%  1.7% 

Maintenance.   .            0.6  0  6 

Plant  repairs 15  18 

Small  tools 11  1.3 

Depreciation 1.0  2.0 

Consumed  material.    2  4  2  4 

Bonds 0.7  17 

Insurance 1.6  19 

Interest II  13 

Discount 1.0  20 


Five-Yr. 
Average 
Item  1911-16 

Dues      contractors' 

association 1 .  8% 

Office  expense 0.6 

Salaries 2.3 

Traveling 1.3 

War  tax 

Interest   on   invest- 
ment  

18.4% 


Estimatt 
for  1 911 

18% 
0  7 
2.3 
15 
0   5 

0.5 

24  0<~-c 


The  items  of  cost  for  which  money  was  actually  paid 
out  compared  with  those  for  which  the  engineer  usually 
allows  are  listed  as  follows:  Engineer's  costs  usually 
cover  only  sewer  pipe,  bonds,  insurance,  labor,  dis- 
count and  association  dues,  but  he  forgets,  said  Mr. 
Moore,  jute,  cit:  councils'  special  requests,  cement,  tools, 
inefficiency,  depreciation,  interest,  errors,  salaries,  bad 
work,  attorney's  fees,  taxes,  transportion,  engineer's 
errors,  engineer's  delays,  engineer's  estimate,  main- 
tenance, bad  weather,  freight  on  tools,  straight  time; 
storage,  lumber,  repairs,  shipping  delays,  office  expense, 
manholes,  drayage,  bad  luck,  traveling  expense,  water 
pipe  and  gas  mains. 

Finally,  said  Mr.  Moore,  there  has  been  too  muck 
secrecy  on  the  part  of  the  contractor,  too  little  informa- 
tion given  by  the  engineer  and  too  much  suspicion  oi 
the  part  of  the  communities,  also  a  regrettable  lack  of 
consideration  of  the  rights  of  the  contractor  by  engi- 
neers.    Both  engineers  and  contractors  guess  too  much. 
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Timber  Derrick  Gantry  Crane 
For  Ship  Erection 

Gantry  Straddling  Track  Between  Shipways  Car- 
ries Single  Derrick — Timber  Gives  Weight 
for  Stability  at  Low  Cost 

By  Max  J.  Welch 

Hollingsworth  T?iiiU1ingr.  Los  Ang-eles.  Calif. 

PRESENT  time  high-speed  ship  construction  calls  for 
erection  cranes  of  special  design.  One  form  of  these, 
which  has  been  doing  successful  work,  is  the  timber 
derrick  gantry  used  at  one  of  the  prominent  wooden-ship 
plants.  This  crane  is  particularly  worth  note,  in  spite 
of  its  simplicity,  because  it  was  so  worked  out  as  to 
permit  of  rapid  construction  from  standard  materials 
that  could  be  procured  readily. 

The  high-speed  shipyards  all  have  a  number  of  ship- 
ways  side  by  side,  on  which  the  ships  are  erected. 
Commonly,  the  ways  are  built  by  driving  wood  or  con- 
crete piling  into  the  ground  and  capping  and  planking 
the  top  of  the  piling  to  make  a  platform  sloping  toward 
the  bay,  on  which  the  shell  of  the  ship  is  built,  stern 
toward  the  water,  and  from  which  it  is  launched.  The 
ways  may  have  a  slope  of  i  in.  to  1  in,  per  foot;  some 
shipbuilders  prefer  more  slope  than  others. 

The  spacing  of  adjacent  ways  set  in  the  center  is 
fixed  to  suit  the  size  of  ships  to  be  constructed.  At 
the  particular  shipyard  in  question  the  spacing  ranges 
from  77  to  95  ft.  This  leaves  a  narrow  space  between 
the  ships  that  are  being  erected  that  is  not  adequate 
for  storing  and  handling  the  material  that  is  to  go 
into  the  ship.     It  is  the  duty  of  the  gantry  crane  to 


pick  up  this  material  from  a  point  back  of  the  ways, 
and  carry  it  down  between  the  ways  to  a  proper  location, 
then  swing  the  material  around  to  one  side  and  over 
the  ship. 

In  the  new  type  of  wooden  ships  brought  into  prom- 
inence by  the  war  the  chief  assembling  item  is  the 
crossframe.  Such  a  frame  is  built  up  of  a  number  of 
pieces  of  wood,  each  sawed  to  shape,  pinned  together 
by  treenails.  One  assembled  crossframe  may  weigh 
as  much  as  ten  tons.  The  crane  shown  has  a  safe 
margin  over  this  maximum. 

While  the  derrick  gantry  is  not  a  new  type,  its  adapta- 
tion to  shipbuilding  is  a  novelty.  Under  the  old  method 
of  ship  construction,  with  housed-in  ways,  there  was 
provided  a  row  of  high  columns  between  the  ways,  on 
which  bridge  cranes  traveled  back  and  forth  over  the 
sTiip,  handling  material  to  its  place.  The  derrick  gantry 
as  used  here  is  an  excellent  type  of  machine  where  the 
climatic  conditions  permit  much  work  in  the  open.  No 
high  buildings  are  required,  and  the  space  between  ways 
is  kept  clear  at  all  times  for  handling  bulky  material. 
A  railway  track  may  be  built  between  the  ways,  the 
crane  saddling  it.  Finally,  the  crane  is  one  that  can  be 
built  quickly  and  is  of  minimum  cost. 

The  selection  of  wood  as  material  for  the  main  part 
of  the  cranes  was  dictated  primarily  by  the  desire  for 
quick  construction.  In  addition  there  was  a  gain  in 
stability  against  overturning,  as  compared  with  steel. 
We  look  upon  wood  as  being  a  light  material,  but 
when  cost  is  taken  into  consideration  the  argument 
is  in  favor  of  the  wood.  The  wood  in  this  crane  costs 
lie.  per  lb.,  framed   in  place. 

The  greatest  load  which  the  gantry  crane  will  lift, 
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when  the  boom  is  swung  at  right  angles  to  the  track, 
and  the  crane  hook  is  40  ft.  from  the  center  of  the 
mast,  is  a  little  over  14  tons.  Its  working  capacity, 
fixed  at  10  tons,  leaves  a  margin  of  about  4  tons. 

The  approximate  total  weight  of  the  entire  gantry 
crane  is  as  follows: 

PoundH 

Operator's  house 8,500 

S  iffloR  dtrrifk,  complete ...  16,600 

HoistiiiK  cnKine   1 4.000 

PropelliiiK  online 3,400 

Whppls.  Kcars,  shafting 7.200 

Bolts,  tic-rods,  nuts      1,600 

Woodwork  (cxoppt  drrrick  and  water  tank) .  .  57,050 

Wator  tank,  half  filled 5,392 

Totil  113.74? 

The  bracing  of  the  gantry  was  designed  with  regard 
to  all  the  various  conditions  of  working  of  the  crane. 
The  heavy  plank  floor  not  only  provides  a  foundation 
for  the  machinery  but  acts  as  horizontal  bracing  to 
take  up  the  twisting  strains  which  exist  when  the  load 
Is  swung  from  side  to  side,  and  distributes  them  to 
the  entire  supporting  structure  of  the  gantry.  The 
diagonal  cross-bracing  must  be  heavy  enough  so  that 
when  the  crane  load  is  applied  at  one  end  of  the  struc- 
ture the  overturning  effect  will  be  transmitted  to  the 
whole  length  of  the  gantry  and  utilize  the  weight  of 
the  hoisting  engine  to  prevent  the  gantry  from  tipping 
over. 

The  strains  which  develop  in  the  stifflegs  of  the  der- 
rick are  much  greater  when  the  stifflegs  are  set  at  an 
acute  angle  than  when  set  at  90°.  As  designed  they 
are  adequate  for  the  service  required.  They  are  sup- 
plemented, however,  by  two  stay  cables  fitted  with 
turnbuckles,  which  pass  from  the  masthead  to  the  side 
of  the  platform  at  about  mid-length. 

The  water  tank,  placed  under  the  deck  and  to  one 
side,  is  of  such  size  and  distance  from  the  center  that 
it  just  counterbalances  the  propelling  engine.  The  effect 
is  that  the  gantry  has  exactly  the  same  resistance  to 
overturning  to  right  or  left,  and  therefore  has  equal 
lifting  capacity  and  equal  safety. 

Steam  power  was  decided  on  for  several  reasons. 
Steam  is  reliable,  is  independent  of  live  wires  between 
shipways,  and  is  elastic  in  starting  and  stopping  heavy 
loads  with  minimum  shock  to  the  transmission  ma- 
chinery; and,  what  is  more  important  than  anything 
else,  the  necessary  equipment  could  be  purchased  in  the 
shortest  possible  time. 

The  main  hoisting  engine  is  a  7J  x  10-in.  reversing 
type,  with  three  shafts.  One  drum  handles  the  load 
line,  another  the  boom  falls,  and  a  pair  of  drums  on 
the  forward  shaft  swing  the  boom.  The  propelling 
engine,  which  drives  the  crane  up  and  down  between 
the  ways  is  7  x  10-in.  two-cylinder  reversing,  the  crank- 
shaft being  geared  direct  to  the  upper  transmissio.i 
shafting.  The  arrangement  of  the  engines  is  such  that 
the  operator  can  reach  any  lever  from  one  position, 
and  all  machinery  is  in  view  and  readily  accessible. 

The  propelling  transmission  system  consists  of  a  top 
horizontal  shaft,  two  vertical  shafts  and  two  lower  longi- 
tudinal shafts,  with  the  necessary  bevel  gears,  journal 
boxes,  etc.,  to  make  a  complete  working  unit.  Four  of 
the  eight  wheels  are  driven.  At  200  r.p.m.  engine 
speed  the  gantry  travels  100  ft.  per  min.  Detail  sketches 
show  some  of  the  most  important  items  in  the  trans- 
mission. The  transmission  shafting  is  fastened  to  the 
frame  timbers  in  a  particularly  simple  manner.     Rigid 


boxe.s  are  used  throughout.     Great  care  was  taken   in 
construction  to  align  the  shafting  perfectly. 

This  type  of  gantr>'  crane  is  not  limited  to  the  con- 
struction of  wooden  ships.  It  can  be  used  equally  well 
for  steel  s.iip  work.  Other  arrangements  of  crane  are 
possible.  Similar  machines  have  been  built  with  two 
derricks,  one  serving  one  ship,  and  the  other  serving 
the  opposite.  The  one  shown  herewith  probably  repre- 
sents the  maximum  combination  of  simplicity,  universal 
adaptability,  low  cost  and  quick  construction. 


Engineer  Gives  Views  on  Increasing  Food 
Production 

MUCH  meritorious  effort  is  being  exerted  toward 
getting  settlers  on  the  reclamation  projects  in  the 
arid  west  for  which  water  is  now  available.  For  quick 
action  and  early  results,  however,  intensive  work  to 
stimulate  food  production  in  the  Middle  West  will  prob- 
ably give  a  far  larger  return  from  a  given  investment. 

That  this  is  a  subject  with  which  the  engineer  must 
concern  himself  was  recently  set  forth  most  clearly  by 
Harrison  B.  Riley,  president  of  the  Chicago  Title  & 
Trust  Co.  He  quotes  a  prominent  consulting  engineer, 
who  has  constructed  and  operated  successful  drainage 
projects  in  the  Mississippi  Valley,  as  follows:  "It 
would  seem  that  in  view  of  the  urgent  demands  for 
the  production  of  more  foodstuffs  in  the  United  States, 
the  most  effective  results  would  be  obtained  by  making 
available  to  farmers  in  the  central  West  or  upper  Miss- 
issippi Valley  the  funds  and  labor  needful  to  plant  and 
cultivate  in  a  thorough  manner  the  largest  possible 
acreage.  This  applies  also  to  large  areas  of  rich  al- 
luvial lands  in  the  central  Southern  States — Arkansas, 
Mississippi,  Louisiana  and  eastern  Texas. 

"There  are  great  areas  of  land  in  both  these  sections 
which  are  now  only  partially  productive  for  lack  of  cap- 
ital and  labor.  There  are  plenty  of  men  who  are  thor- 
oughly familiar  with  the  agricultural  methods  of  this 
great  region  who,  if  they  were  aided  with  capital,  would 
gladly  give  their  attenti(n  to  agriculture  instead  of 
working  in  the  cities  in  shops  and  factories,  because  the 
cities  have  been  largely  recruited  in  recent  years  with 
men  and  women  from  the  farms.  Many,  probably  a 
majority,  of  these  men  and  women  who  have  gone  from 
the  farms  to  the  cities  are  earning  only  a  bare  living 
and  have  not  enough  savings  to  enable  them  to  take 
up  farming  on  their  own  account. 

"This  is  a  far  different  problem  from  that  of  te^iching 
to  large  numbers  of  colonized  settlers  the  methods  of 
successful  farming  in  the  irrigated  and  dry  farming 
areas  of  the  arid  West.  Probably  few  realize  that  the 
great  Mississippi  Valley  would  produce  at  least  50 ''o 
greater  average  crop  yield  if  the  methods  and  labor  of 
cultivation  were  brought  to  such  a  standard  as  would 
be  possible  with  proper  financing  and  intelligent  su- 
pervision, such  as  has  been  ably  and  successfully  started 
by  the  Federal  Government  in  the  County  farm  adviser 
system.  Further,  there  are  large  tracts  recently  re- 
claimed by  drainage  and  protection  from  overflow  that 
are  not  now  producing  crops  owing  to  lack  of  capital 
and  immediately  available  labor.  If  the  land  in  these 
drainage  reclamation  projects  were  made  productive  it 
is  probable  that  the  output  from  these  areas  could  im- 
mediately be  doubled. 
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Uniform  Methods  of  Road  Construction 
Accounting  Desirable 

Variety  of  Systems  Now  in  Use  Makes  Comparisons  of  Cost  Practically  Impossible — Items  Should  Be 
Separated  According  to  the  Nature  of  the  Operation     Equipment  and  Perishable  Tools  Account 

By  Edward  N.  Hines 

Chairman.    Roard   of   Road    Commissioners.    Wayne    County,   Michigan 


THE  remarkably  rapid  development  in  road  build- 
ing in  this  country  in  the  last  decade  has  resulted 
in  one  phase  of  the  work  not  being  given  the  atten- 
tion its  importance  really  warrants.  This  reference  is 
to  the  feature  of  cost  accounting  as  applied  to  both  con- 
struction and  maintenance  in  road  construction.  The 
crying  need  for  a  simple  yet  comprehensive  plan  of  cost 
determination  suitable  for  standard  use  among  road 
builders  has  not  been  fully  appreciated  and  no  united 
effort  has  been  made  to  bring  about  the  adoption  of  a 
uniform  method.  A  survey  of  some  of  the  cost  methods 
now  in  use,  and  of  some  of  the  advantages  to  be  gained 
by  the  adoption  of  a  uniform  plan  of  procedure,  should 
readily  demonstrate  the  value  of  encouraging  a  move- 
ment in  this  direction. 

The  average  report  of  road  construction  costs  which 
is  submitted  at  highway  conventions  is  generally  of 
little  value  for  comparative  purposes  until  the  unit 
costs  as  given  have  been  translated,  as  far  as  this  is 
possible,  to  agree  with  the  various  other  units  upon 
which  costs  of  similar  projects  happen  to  be  based. 
A  report  of  costs  of  concrete  roads  built  in  the  United 
States  in  1914  compiled  by  the  Association  of  Portland 
Cement  Manufacturers  gives  separately  the  total  cost, 
on  a  square-yard  basis,  for  labor,  teaming,  mechanical 
equipment,  materials  and  miscellaneous  expenditure.  A 
similar  report  covering  roads  built  in  Wisconsin  is 
made  up  to  give  costs  per  cubic  yard  of  excavation,  per 
cubic  yard  of  concrete  for  culverts,  per  square  yard  of 
concrete  pavement,  and  per  linear  foot  of  bridges  con- 
structed. A  report  submitted  recently  on  the  costs  of  an 
Illinois  highway  in  Lawrence  County  gives  the  follow- 
ing subdivisions  on  a  square-yard  basis: 

(1)  Engineering  and  general  supervision.  (2)  Su- 
perintendence and  inspection.  (3)  Excavation.  (4) 
Loading  and  unloading  material.  (5)  Hauling  stone. 
(6)  Hauling  cement.  (7)  Hauling  sand.  (8)  Haul- 
ing incidentals.  (9)  Hauling  and  placing  shoulders. 
(10)  Shaping  and  rolling  subgrade.  (11)  Mixing  and 
placing  concrete.  (12)  Covering,  seasoning  and  clean- 
ing concrete.  (13)  Culverts  and  bridges.  (14)  Freight, 
depreciation  or  rental  equipment.  (15)  Insurance 
printing  and  supplies. 

A  road  cost  form  as  proposed  by  a  committee  at  the 
National  Conference  on  Concrete  Road  Building  makes 
the  cubic  yard  the  basis  of  unit  costs  for  labor,  con- 
crete materials,  water,  plant  and  forms,  reinforcement 
and  joints. 

In  considering  the  above  methods  for  dividing  the 
costs  of  roads  as  built,  it  will  be  readily  seen  that  any 
attempt  to  obtain  comparative  figures  for  all  cases  on 
any  one  feature  of  the  work  would  be  extremely  diffi- 
cult    To  compare,  for  instance,  the  cost  of  mixing  and 


placing  concrete  per  cubic  yard  would  necessitate  in 
three  of  the  above  instances  additional  data  regarding 
depth  of  concrete  and  the  separation  in  two  instances 
of  that  portion  of  the  labor  item  referring  to  the  mixer 
operations.  The  method  used  in  distributing  the  items 
of  adm|inistration,  engineering  and  other  overhead  ex- 
penses is  apparently  different  in  each  instance  noted 
and  would,  of  course,  have  to  be  considered  and  recon- 
ciled in  arriving  at  comparative  figures.  The  above 
condition  which  clearly  indicates  a  lack  of  any  real 
standards  on  which  road  construction  costs  may  be 
based  is  unquestionably  a  disadvantage,  as  it  greatly 
lessens  the  value  to  be  gained  from  the  publishing  of 
such  data  as  that  already  noted. 

Twofold  Advantage  of  Uniformity 

The  advantages  to  be  gained  from  the  general  use 
among  road  builders  of  a  uniform  method  of  road 
construction  accounting  will  be  twofold  in  operation. 
First  it  will  provide  highway  engineers  with  authentic 
data  of  average  unit  costs  for  each  different  feature  of 
highway  construction  as  obtained  in  best  average  prac- 
tice. At  the  same  time  the  individual  road  builder  who 
takes  advantage  of  such  a  method  has  provided  himself 
with  an  effective  instrument  for  determining  the  weak 
points  in  his  owti  building  operations.  Under  present 
conditions  the  road  contractor  who  may  be  interested 
in  knowing  his  costs  on  the  various  operations  is  pre- 
vented from  realizing  the  full  advantage  to  be  gained 
from  his  own  figures  because  of  varying  standards  ?,nd 
the  limited  data  available  for  comparison. 

In  advancing  a  plan  for  obtaining  costs  on  highway 
construction  and  maintenance  there  are  certain  features 
which  miust  be  noted  as  essential  in  order  to  arrive  at 
dependable  costs. 

First  in  importance  is  the  adoption  and  use  of  a  sat- 
isfactory means  of  controlling  the  items  of  labor  and 
materials  as  they  enter  into  the  construction  of  the 
road. 

Second  in  order  is  the  division  of  the  work  into  such 
groups  as  will  agree  most  naturally  with  the  character 
of  operations  performed  and  at  the  same  time  readily 
admit  of  a  classification  which  will  apply  to  road  work 
in  general. 

Details  o^  Actual  Plan 

Finally,  it  is  necessai'y  to  pi-ovide  means  for  checking 
the  results  on  the  various  operations  during  the  prog- 
ress of  the  work — in  other  words,  to  obtain  cost  figures 
on  the  different  portions  of  the  work  in  time  to  cut  off 
waste  and  speed  up  efforts  where  necessary  on  the  bal- 
ance of  the  work  still  remaining. 
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In  the  following  paragraphs  the  details  of  a  plan  now 
in  operation  on  concrete-road  construction  are  noted  to 
point  out  how  the  above-mentioned  conditions  are  pro- 
vided for  in  actual  practice. 

As  a  means  of  controlling  the  labor  item  the  first  de- 
tail to  be  considered  is  the  use  of  the  workman's  time 
card.  The  timekeeper  on  the  job  is  made  responsible 
for  the  issuing  of  one  of  these  cards  every  payroll  pe- 
riod for  each  man  on  the  payroll.  On  this  card  he  must 
record  daily  the  nature  of  the  labor  performed  and  the 
number  of  hours  in  each  case,  and  at  the  end  of  the 
week  summarize  in  the  proper  space  the  total  hours 
spent  by  the  man  on  each  class  of  work.  After  being 
approved  by  the  foreman  all  the  cards  thus  made  up  are 
sent  ifito  the  main  office,  where  the  rates  are  verified, 
the  extensions  proved  and  the  amounts  due  each  man  en- 
tered on  the  payroll  distribution  sheet.  From  this  pay- 
roll sheet  the  total  labor  is  distributed  to  the  construc- 
tion, maintenance  and  indirect  labor  items  through  the 
construction-cost  ledger  and  maintenance  and  indirect- 
expense  accounts. 

In  controlling  the^  stock  used  in  connection  with 
road  construction,  provision  is  made  for  charging  each 
item  of  material  as  it  is  used.  All  material,  which 
on  its  receipt  is  used  directly  on  the  road  without 
any  attempt  at  storage,  is  charged  directly  from  the 
voucher  record  through  the  distribution  ledger  to  the 
road  in  question.  To  take  care  of  materials,  supplies 
and  repair  parts  which  are  carried  in  stock,  a  series 
of  stores  accounts  are  set  up.  These  stores  accounts 
cover  separately  the  different  types  of  materials  used 
in  road  construction  and  are  made  up  a.>  follows:  til- 
ing, brick,  cement,  pebbles,  sand,  limestone,  granite, 
trap  rock,  tar,  gravel,  road  oil,  armor  plate,  expansion 
felt,  piling,  lumber,  coal  and  general  stores.  As  a 
means  of  controlling  the  issuing  of  stock  from  these 
stores  a  suitable  formi  of  stores  requisition  is  used. 
This  requisition  is  issued  in  triplicate,  one  copy  being 
retained  by  the  foreman  having  authority  for  its  is- 
suance, the  second  is  kept  by  the  storekeeper  having 
charge  of  the  stores,  while  the  third  is  sent  to  the  main 
office.  This  third  or  office  copy  is  authority  for  charg- 
ing the  material  in  question  to  the  proper  account 
through  the  transfer  journal.  The  operation  of  such 
a  plan  of  stores  control  naturally  requires  the  super- 
vision of  this  stock  by  a  competent  storekeeper  with 
adequate  space  and  suitable  conditions  for  proper  stor- 
age. 

Separation  According  to  Nature  of  Operations 

In  considering  the  division  of  the  work  into  conve- 
nient groups  for  statistical  purposes,  the  following  sepa- 
ration has  been  made  to  agree  with  the  variety  in  the 
nature  of  operations  performed  in  the  construction  of 
roads : 

Hauling — Under  this  heading  ai'e  two  divisions 
of  Hauling  (teams)  and  Hauling  (men).  Hauling 
(teams)  will  include  all  labor  done  by  teams  in  trans- 
porting material  from  stock  yard  or  piles  direct  to  work 
of  construction  or  to  subgrade  prepared  for  such  con- 
struction. Hauling  (men)  will  cover  all  work  done  by 
men  engaged  in  loading  teams  at  stock  piles  and  in 
operating  and  loading  and  unloading  of  industrial  cars 
used  in  material  transportation. 


Yard  Labrrr — When  operations  are  exten.sive  enough 
to  warrant  equipping  a  special  ard  with  railroad  sid- 
ing for  the  handling  and  storing  of  material  in  stock 
piles,  yard  labor  (teams;  and  yard  labor  (men)  ac- 
counts are  set  up.  All  work  by  teams  in  trucking  in- 
side the  yard  is  covered  by  the  first  account,  while  the 
work  of  men  engaged  in  unloading  material  from 
freight  cars  and  loading  teams  ana  industrial  cars  for 
transportation  to  scene  of  operations  is  covered  by  the 
second. 

Subgrade — Tile  Drain — Open  Ditch — These  three 
accounts  cover  the  work  of  preparing  subgrade  with 
proper  drainage  facilities,  and  are  each  divided  between 
labor  by  teams  and  labor  by  men.  The  work  of  grub- 
bing, excavating,  filling,  rolling  and  leveling  of  sub- 
grade,  and  digging  of  ditches  and  laying  of  tile  will  be 
covered  by  these  accounts. 

Culverts — This  account  divided  between  labor  by 
teams  and  by  men  covers  all  work  of  digging,  construc- 
tion and  preparation  of  forms,  operation  of  concrete 
mixer  and  placing  of  concrete  reouired  in  the  comple- 
tion of  any  culverts  found  necessary  in  the  construction 
of  the  road. 

Concrete  Mixer — All  labor  necessary  in  the  operation 
of  the  mixer  and  the  actual  construction  of  the  road 
surface  is  to  be  included  in  this  account.  This  will 
cover  transferring  materials  to  mixer,  mixer  operation, 
placing  concrete,  floating,  finishing,  covering,  curing 
and  cleaning. 

The  indirect  items  of  indirect  labor,  superintendent 
and  foremen,  timekeeper,  engineering  services  and  blue- 
prints and  drawings  are  charged  direct  to  the  cost 
of  the  road  through  separate  accounts  which  are  set 
up  for  each. 

The  administration  and  general  expenses — consist- 
ing of  engineers'  and  office  salaries  and  expenses,  in- 
surance, automobile  expense  and  items  of  a  similar 
character — are  kept  in  suitable  separate  accounts  and 
at  the  end  of  the  season's  operations  are  spread  over 
all  the  jobs  finished  and  unfinished  on  the  basis  of  the 
productive  payrolls  disbursed  in  each  case. 

Daily  Reports  Also  Used 

In  reference  to  that  feature  of  the  plan  covering  a 
check  on  the  actual  construction,  a  series  of  daily  oper- 
ating reports  is  put  into  use.  These  reports  tre  made 
up  in  a  form  which  will  show  the  number  of  men  en- 
gaged on  each  of  the  different  operations,  the  amount  of 
cement  used,  the  number  of  charges  and  the  actual  oper- 
ating time  of  the  mixer,  and  the  total  linear  feet  of  road 
metal  completed.  In  a  similar  manner  figure^  are  given 
showing,:  time  worked  and  results  accomplished  on  grad- 
ing, ditching  and  shoulder  work.  The  data  thus  fur- 
nished daily  in  these  reports  are  studied  and  the  re- 
sults of  the  analysis  compared  with  a  reasonable  stand- 
ard such  as  might  be  obtained  from  the  results  of  con- 
struction of  similar  roads.  This  comparison,  which  is 
thus  made  possible  daily,  furnishes  a  valuable  index 
on  the  effective  working  of  each  operating  unit  involved 
in  the  construction  of  the  road. 

In  reference  to  the  results  already  accomplished  in 
the  construction  of  such  roads,  we  have  just  completed 
a  statistical  history  embracing  complete  maps,  descrip- 
tive matter,  quantity  and  kinds  of  materials  used,  total 
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cost  of  materials,  labor,  supplies,  expenses  and  over- 
head charges.  This  covers  unit  costs  for  the  same  head- 
ings per  mile,  linear  foot  and  cubic  yard.  A  statement 
is  also  included  show^ing  amounts  and  dates  of  money 
received  as  state  revv^ards  for  each  road. 

As  an  additional  means  of  providing  a  measurement 
of  actual  construction  operations,  the  plan  has  been  in- 
stituted of  making  up  detailed  estimates  for  roads  to 
be  constructed.  These  estimates  are  made  up  to  in- 
clude figures  showing  total  amounts  of  the  various  ma- 
terials required,  amount  of  ditching,  tile  drains  and  cul- 
verts necessary,  cubic  yards  of  earth  to  be  handled  and 
mileage  and  cubic  yards  of  road  surface  to  be  con- 
structed. This  estimate  will  include  the  average  num- 
ber of  linear  feet  to  be  constructed  daily  on  the  basis 
of  the  specifications. 

As  regards  the  cost  of  maintenance  of  the  roads  al- 
ready constructed  and  previously  referred  to,  the  fol- 
lowing details  of  method  in  handling  and  compiling 
these  accounts  should  be  noted. 

The  elements  of  labor  and  material  involved  are  con- 
trolled by  means  of  time  cards  and  requisitions  in  a  sim- 
ilar manner  to  that  already  referred  to  in  connection 
with  road  construction.  The  division  of  the  labor  and 
material  as  distributed  over  the  road  metal,  shoulders 
and  drainage  structure  is  shown  in  the  following  ac- 
counts : 

(1)  Labor  on  road  metal.  (2)  Material  on  road  metal. 
(3)  Labor  on  shoulders  and  drainage  structure.  (4) 
Material  on  shoulders  and  drainage  structure.  (5)  Ex- 
tra expenses,  intended  to  cover  expenses  caused  by  con- 
ditions apart  from  ordinary  road  upkeep,  such  as  re- 
moving snow  and  other  items  of  an  accidental  nature. 

Control  Over  Equipment  Necessary 

An  additional  feature  to  be  considered  in  connection 
with  the  above  is  ihi  proper  control  of  equipment  and 
perishable  tools  when  these  items  involve  any  consider- 
able investment  and  are  distributed  over  considerable 
area.  The  means  of  obtaining  this  control  over  equip- 
ment is  in  the  use  of  a  suitable  plant-  or  equipment- 
ledger  card.  This  card  is  made  up  to  show  the  descrip- 
tive detail  of  each  distinctive  piece  of  equipment  with 
value,  rate  and  amount  of  depreciation  and  an  identify- 
ing series  number.  As  each  piece  of  equipment  is  sent 
out  for  use  on  a  construction  job,  an  entry  is  made  on 
the  reverse  side  of  card  showing  date,  name  and  location 
of  road  and  superintendent  in  charge.  On  the  return  of 
this  equipment,  or  its  transference  to  another  job,  a 
proper  entry  is  made  giving  date  and  other  details  of 
change.  The  above  informjation  is  conveyed  to  the 
main  office,  where  this  record  is  kept,  by  means  of  the 
standard  requisition  slip. 

Perishable  tools  are  controlled  by  the  use  of  a  special 
account  for  each  road  superintendent.  As  these  tools 
are  given  out  by  the  storekeeper  they  are  requisitioned 
on  the  standard  requisition  form,  by  which  means  they 
are  later  charged  through  the  transfer  journal  to  the 
respective  superintendents'  accounts.  In  a  similar  man- 
ner proper  credit  is  given  for  all  tools  returned  so  that 
at  the  end  of  the  season  any  balance  remaining  against 
the  tool  account  of  any  superintendent  represents  the 
value  of  such  perishable  tools  as  were  lost,  strayed  or 
stolen. 


Reference  should  be  made  to  the  fact  that  the  ac 
counting  m,ethod  as  outlined — giving  the  means  of  "cost 
ing"  the  various  elements  of  road  construction — mus 
have  for  its  basis  the  principles  involved  in  corporatt 
accounting.  This,  therefore,  involves  a  complete  de 
parture  from  the  methods  generally  followed  in  mu 
nicipal  procedure. 


Rapid  Transit  Recommendations 
for  Pittsburgh 

Line  From   South   Hills  District  to  East  End  Should 

Be  Built  First— Elevated  Railway  With 

Concrete  Encasement 

DEFINITE  proposals  for  Pittsburgh  rapid  transit 
are  made  in  the  report  of  E.  K.  Morse,  transit  com- 
missioner of  the  city.  Two  lines  extending  through  the 
business  district  out  to  the  east  end  of  the  city,  each 
about  seven  miles  long,  are  found  to  be  financially 
practicable.  Either  of  the  two  would  be  able  to  pay 
its  fixed  charges  within  a  few  years  after  starting 
operation.     The  one  line  is  largely  elevated,  the  other. 
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PROPOSED  CONCRKTE  SUBWAY  FOR  PITTSBURGH 

almost  wholly  subway  and  tunnel ;  the  former  line,  being 
the  cheaper,  is  recommended  for  first  construction. 

The  reinforced-concrete  box  type  of  subway  is  rec- 
ommended. An,  elevated-railway  structure  has  been 
designed  having  steel  frame,  concrete  encasement,  and 
ballasted  roadbed  on  concrete  slab  deck,  to  reduce  noise, 
drip  and  maintenance  expense. 

The  preferred  line,  the  South  Hills-East  End,  starts 
from  the  south  end  of  the  present  Mt.  Washington  tun- 
nel, crossing  under  the  Panhandle  tracks  and  over  Car- 
son St.,  across  the  Monongahela  River  by  way  of  a 
new  bridge  near  Smithfield  St.,  thence  through  Water 
and  Grant  Sts.  to  Penn  Ave.,  near  12th  St.,  and  out 
along  Penn  Ave.  through  East  Liberty  to  Franks- 
town  Ave.,  terminating  at  the  intersection  of  Dallas 
Ave.  Practically  all  this  line  is  elevated,  the  only  sub- 
way portion  being  that  along  Grant  St.  The  total 
length  is  6.51  mi.,  excluding  the  existing  tunnel,  and 
the  cost  is  estimated  at  $7,050,200,  or  $1,080;000  per 
mile.  This  line  would  have  a  revenue  of  about  $134,- 
000  per  day  under  present  conditions,  or  about  $148,- 
000  when  completed  (1922).  Much  of  this  traffic,  how- 
ever, is  taken  from  existing  surface-car  lines,  and  con- 
sidering  the   transit   system   as   a  whole   the   net   loss 
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, J,    STEEL  ELEVATrOD  STRUCTURE  WITH  CONCRETE 

^— '  DESTGNKD    FOR   PITTSBURGH    RAPID 

here  must  be  subtracted  from  the  net  inccme  of  the 
rapid  transit  line.  Computing  on  this  basis,  the  first 
year's  net  income  would  be  $389,000,  representing  a 
deficit  of  $34,000  below  the  sum  of  interest  and  sink- 
ing-fund charges.  The  deficit  would  disappear  after 
a  year  or  two  through  the  normal  increase  of  traffic 
built  up  by  the  line. 

The  second  route  studied,  called  the  North  Side-East 
End  line.  North  Side  (Allegheny),  at  the  corner  of 
North  Diamond  and  West  Diamond  Sts.,  across  the 
Allegheny  River  and  through  various  streets  to  Forbes 
St.,  then  along  Forbes  St.,  Fifth  Ave.,  private  property 
and  Ellsworth  Ave.  to  Frankstown  Ave.,  ending  at 
Dallas  Ave.,  a  distance  of  6.73  mi.,  practically  all  in 
subway  or  tunnel.  On  this  account,  although  the  line 
is  only  a  little  longer  than  the  first,  it  would  co.st  over 
50%  more  ($11,284,100)  or  about  $1,700,000  per  mile. 

If  this  line  is  built  in  conjunction  with  or  subse- 
quent to  the  South  Hills-East  End  line,  it  would  not 
extend  out  Ellsworth  and  Frankstown  Aves.,  but  would 
stop  near  Schenley  Park. 

If  built  as  an  independent  route  its  daily  revenue  in 
1922  would  be  $130,940,  and  its  annual  net  income 
$373,000,  yielding  a  deficit  of  $304,000  below  the  in- 
terest and  sinking-fund  charges  on  the  cost. 

The  subway  sections  reproduced  in  the  adjoined  cut 
are  those  designed  specifically  for  the  Grant  Street 
portion  of  the  South  Hills-East  End  route.  The  ele- 
vated designs,  also  worked  out  for  this  route,  are  typi- 
cal; the  single-post  elevated  is  considered  to  be  adapt- 
able only  to  rather  wide  streets,  such  as  occur  in  the 
East  Liberty  district. 

Concerning  the  relative  value  of  subway  and  ele- 
vated lines  the  report  states: 

"In  the  past  there  has  been  some  prejudice  against 
construction  of  elevated  railways  in  city  streets.  This 
prejudice  has  been  based  on  two  objections — unsightly 
appearance  of  structure,  and  noise  from  operation  of 
cars.  By  adopting  proper  designs  and  methods  of  con- 
struction, both  of  these  objections  may  be  overcome. 
Encasing  the  structure  in  concrete  in  such  a  way  as  to 
make  it  architecturally  attractive  will  remove  the  first 
objection.  By  laying  the  tracks  in  ballast  supported 
on  a  reinforced-concrete  floor,  the  noise  will  be  re- 
duced to  less  thr.n   that  of  a  surface  car  on   a   paved 
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street.  Even  such  a  fine 
structure  a.s  thi.s  will  cost 
less  than  half  as  much  a.s 
subway.  It  is  now  recog- 
nized by  transit  authori- 
ties that  few  localities  have 
sufficient  den.sity  of  popu- 
lation to  support  a  rapid- 
transit  syjjteni  built  a.H 
8ub\s'ay.'' 

After  a  study  of  various 
operating  methods,  Mr. 
Morse  recommends  that  aU 
rapid-transit  lines  be  muni- 
cipally owned,  but  operated 
by  the  same  company  as 
that  operating  the  surface- 
car  system.  Future  e.xten- 
sions  of  the  initial  rapid- 
transit  system  were  projected  in  such  a  way  as  to  tap 
most  of  the  residential  centers  as  Tar  as  McKees  Rocks 
and  Homestead.  Stated  in  the  order  in  which  Mr.  Morse 
recommends  their  construction,  they  are: 

Extension  of  the  South  Hills  line  from  the  southerly 
end  of  the  Mt.  Washington  tunnel  eastward  to  Knox- 
ville  and  Mt.  Oliver. 

Extension  of  the  opposite  end  of  the  same  route  east- 
ward on  Frankstown  Ave.  to  Wilkinsburg  and  southerly 
to  Swissvale. 

Further  extension  of  this  route  to  form  a  complete 
circuit,  from  Mt.  Oliver  through  Carrick  to  Homestead 
and  across  the  Monongahela  River  to  Swissvale. 

Extension  of  the  North  Side  line  westerly  to  Mc- 
Kees Rocks,  crossing  the  Ohio  by  way  of  a  county 
bridge  (not  yet  built). 

Branch  from   South   Hills  line  to  Brookline. 
Branch    from    North    Side   line   along    East    St.    and 
Evergreen  Road, 

Extension  of  North  Side  line  from  Schenley  Park 
through  Squirrel  Hill  to  Edc:ewood. 

The  total  cost  of  the  extensions  and  branches  would 
be  about  $20,000,000.  or  roughly  50^  more  than  the 
cost  of  the  two  original  lines.  None  of  the  figures  in- 
clude power  stations,  cars  or  yards. 


Bulletin  Gives  Road  Construction  Data 

The  "Official  Bulletin"  for  1917,  recently  issued  by 
the  New  York  State  Commission  of  Highways,  contains 
a  complete  list  of  all  county  and  state  roads,  so  arranged 
that  the  full  details  and  costs  of  construction  may  easily 
be  learned  by  any  one  who  will  take  the  trouble  to  note 
the  number  of  ihe  highway,  which  is  given  on 
the  signs  at  the  beginning  and  end  of  each  route.  The 
various  state  and  county  highways  are  arranged  in 
numerical  order  in  a  table.  By  means  of  a  well-con- 
ceived system  of  abbreviations  and  key  numbers,  and 
by  occasional  reference  to  the  explanator>-  notes,  the 
following  data  may  be  obtained:  Length  in  miles; 
width  of  pavement  and  roadway;  character  and  thick- 
ness of  materials  entering  into  the  original  construc- 
tion; number  of  square  yards;  cost  of  construction; 
percentage  completed;  type  and  date  of  resurfacing, 
and  the  countv  in  which  the  route  is  located. 
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Electric  Operation  Permits 
Economical  Gravel  Plant  Layout 

One  Man  Handles  Excavation  by  Dragline  Cableway — 

Gravity   Used    to   Advantage   in 

Screening  Plant 

By  E.  Earl  Glass 

Monrovia,   Calif. 

ELECTRIC  operation  and  automatic  control  simplify 
the  labor  problem  at  a  gravel  plant  recently  com- 
pleted in  southern  California.  The  entire  plant,  in- 
cluding the  excavating  cableway,  is  equipped  with  elec- 
tric motor  drive.  One  man  controls  every  digging  oper- 
ation, even  including  the  shift  of  the  free  end  of  the 
1200-ft.  cableway  by  a  motor  located  on  the  far  side  of 
the  river.  Full  advantage  is  taken  of  gravity  in  the 
layout  of  the  screening  plant,  for  after  the  initial  lift 
on  the  inclined  railway  from  crusher  to  screens  there 
is  only  a  single  20-ft.  elevator  requii'ed  to  complete 
screening  operation. 

The  San  Gabriel  River,  near  Los  Angeles,  on  which 
this  new  crusher  plant  of  the  Southern  California 
Rock  and  Gravel  Co.  is  located,  is  a  torrential  stream, 
and  though  it  is  dry  at  this  point  the  greater  part 
of  the  year,  it  has  carried  down  debris  with  the  spring 
floods  until  it  has  built  up  a  great  delta  of  granite 
cobbles,  gravel  and  sand  extending  far  into  the  valley 
from  the  mouth  of  this  mountainous  canyon.  These  ma- 
terials are  excellent  for  building,  concrete  and  road 
work  and  there  is  a  good  market  for  the  gravel  and 
broken  stone.  Most  of  the  local  crusher  output  goes 
into  the  construction  of  roads. 

The  plant  is  on  the  west  bank  of  the  river,  two 
miles  below  the  mouth  of  the  canyon  and  between  two 
bridges.  A  4  cu.yd.  dragline  bucket  is  operated  from  a 
high-line  of  two  2-in.  cables  1200  ft.  long,  pivoted  over 
sheaves  on  top  of  the  crusher  tower,  to  swing  the  length 
of  the  opposite  bank  between  the  two  bridges.  This 
gives  a  sector  of  about  600  ft.  arc  and  1200  ft.  radius 
as  the  first  pit  area.  As  the  gravel  extends  to  a  great 
depth,  it  is  expected  that  this  area  will  maintain  the 
plant,  with  the  annual  renewal  by  the  spring  floods 
washing  the  pit  full  of  stone  from  up  stream.  As  the 
heavy  floods  last  only  a  week  or  two,  the  water  will 
hardly  interfere  with  operation  of  the  plant. 

If  this  area  should  not  prove  sufficient,  the  east  end 
of  the  cable  may  be  swung  south  and  west  to  excavate 
the  full  radius  south  of  the  screening  plant. 


The  hoist  room  is  25  ft.  square  with  a  reinforced  con- 
crete floor  slab  on  a  bridge  turntable.  By  an  eccen- 
tric puH  with  a  hoist  cable,  the  entire  building  is  swung 
to  maintain  a  position  normal  to  the  main  cables.  In 
this  room  is  a  300-hp.  motor-driven  hoisting  drum 
with  pneumatically-operated  clutch  and  brakes,  and  on 
this  is  the  I'-in.  drag-line  cable.  Beside  it  is  a  100-hp. 
motor  and  winding  drum  for  elevating  the  high  line 
cables  by  the  tackle  west  of  the  tower.  These  motors 
are  operated  through  automatic  switchboards  by  con- 
trollers on  the  operator's  deck  above  them.  There  is 
also  a  controller  for  the  motor  housed  across  the  river 
for  swinging  the  free  end  of  the  high  line  up  or  down 
stream.  This  gives  a  one-man  control  for  all  the  ex- 
cavating operations. 

The  bucket  dumps  upon  a  grizzly  of  railroad  rails, 
into  a  1000-ton  ore  bin  with  a  bottom  discharge  closed 
by  balanced  knee  frames.  This  chute  has  a  grating  of 
2-in.  bars  spaced  9  in.  apart,  the  oversize  going  into  a 
No.  12  Gates  gyratory  crusher  and  the  undersize  go- 
ing with  the  crushed  stone  to  a  concrete  slab  on  the 
ground.  This  is  the  roof  of  a  concrete  tunnel  which  is 
the  loading  room  for  the  cars  at  the  foot  of  the  inclined 
tramway.     The  car  loading  gate  is  air-controlled. 

The  large  crusher  is  operated  by  a  175-hp.  motor 
housed  beside  it.  On  the  same  level  of  this  tower  is  the 
compressor  room  with  a  75-hp.  motor  driving  a  com- 
pound 10  x  12-in.  compressor.  A  75-hp.  motor-driven 
hoist  at  the  head  of  the  screening  plant  tower  lifts 
the  two  5-yd.  dump  cars  on  the  inclined  trestle  to  the 
hopper  of  a  5-in.  and  2-in.  concentric  revolving  screen. 
The  oversize  from  the  screen  drops  to  a  No.  5  Gates 
gyratory  crusher  driven  by  a  40-hp.  motor;  the  5-in. 
to  2-in.  material  passing  into  a  48-in.  disk  crusher,  the 
two  screenings  being  chuted  to  the  discharge  of  this 
disk  crusher.  A  75-hp.  motor  drives  the  disk  crusher 
and  revolving  screen.  The  gyratory  crushers  have  been 
fitted  with  2-in.  pipe  to  the  gear  and  pinion  from  an 
elevated  barrel  of  lubricating  oil.  The  drip  is  caught 
and  used  again.  This  gives  a  simple  sight  feed  sys- 
tem which  dispenses  with  the  daily  lubricating  with 
grease  and  is  much  more  effective.  The  opposed  pulleys 
of  the  disk  crushers  are  driven  by  back  gearing  from  the 
countershaft,  which  is  an  improvement  on  the  twisted 
belts  commonly  used. 

On  the  deck  below  this  crushing  floor  are  two  shaking 
screens,  one  wet  and  one  dry.  The  stone  from  the  No. 
5  gyratory  crusher  drops  to  the  dry  screen,  which  is 
made  up  of  four  screens  3  ft.  wide  by  20  ft.  long  with 
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3-in.,  li-in.  and  s-in.  perforated  sheets  over  a  4-mesh 
wire  screen.  The  wet  screen  is  similar  to  this  but  the 
sizes  are  2-in.,  1-in.  and  I -in.  perforated  sheets  and 
8-mesh  wire  screens.  A  3-in.  pipe  branches  to  two 
2-in.  parallel  pipes  17-ft.  long  over  the  washing  screen. 
Each  of  these  pipes  has  two  rows  of  Uin.  holes  drilled 
6-in.  apart  on  the  under  side. 

The  sized  stone  drops  through  chutes  to  the  proper 
bin  and  the  oversize  from  the  screens  can  be  lifted  by 
an  elevator  to  a  36-in.  disk  crusher,  from  which  it  re- 
turns to  the  dry  screen.  Both  this  crusher  and  the 
elevator  are  driven  by  a  50-hp.  motor.    It  may  be  noted 

■    that  this  20-ft.   lift   is   the   only   elevator  on   the  job. 

[j    The  fines  from  the  wet  screen  fall  in  a  settling  tank 

I  with  a  sloping  bottom,  up  which  they  are  carried  and 
drained  by  a  screw  conveyor  and  are  dropped  into  their 
bin.     A  30-hp.  motor  drives  the  two  screen   sets  and 

,    the  screw  conveyor. 

The  2000-ton  track  bins  have  12  compartments  over 
two  tracks  and  the  ground  north  of  the  plant  is  to  be 
used  for  storage,  the  chutes  discharging  over  the  track 
bins  to  a  pile  beside  the  plant  and  a  40-ft.  electric  crane 
swinging  the  stone  to  stock  piles.     The  yards  are  well 


supplied  with  track  for  switching  and  car  storage  and 
the  plant  is  on  both  the  Southern  Pacific  and  Pacific 
Electric  railroads. 

A  16-in.  cased  well  was  drilled,  getting  water  at  a 
depth  of  125  ft.  It  is  fitted  with  an  8-in.  pump  and 
25-hp.  motor,  lifting  to  a  25,000-gal.  concrete  reservoir. 
A  25-hp.  motor  direct  connected  to  a  6-in.  centrifugal 
pump  boo.sts  675  gal.  per  min.  Crated  capacity;  to  a 
2000-gal.  tank  above  the  washing  screen. 

The  towers  are  each  125  ft.  high  and  are  1200  ft, 
apart,  making  the  plant  half  a  mile  long  over  all.  This 
was  partly  to  remove  the  screening  plant  from  the  low 
river  bank,  and  where  there  was  possibility  of  washout, 
and  to  obtain  a  generous  switching  yard. 

The  builders  rate  the  capacity  of  the  plant  at  2000 
tons  per  10-hour  day.  As  part  of  the  equipment  was 
transferred  from  a  former  property  of  the  same  com- 
pany at  Acton,  Calif.,  no  definite  cost  can  be  given; 
but  the  complete  plant  represents  an  investment  of 
about  $500,000. 

H.  G.  Feraud  is  president  of  the  Southern  California 
Rock  and  Gravel  Co.,  and  the  Fulton  Engine  Works  of 
Los  Angeles  built  the  plant  described. 


Organization  of  Government  Railroad  Administration 

Committee  of  National  Chamber  of  Commerce  Shows  by  Chart  the  Branches  of  Regional,  Central 
and  Advisory  Sections,  and  Explains  Their  Functions 


A  COMPREHENSIVE  organization  chart  of  the  Gov- 
ernment railroad  administration  has  been  prepared 
by  the  railroad  committee  of  the  Chamber  of  Commerce 
of  the  United  States,  in  connection  with  the  committee 
report  at  the  convention  of  the  Chamber  of  Commerce 
in  Chicago  this  week.  The  report  is  mainly  an  explana- 
tion of  the  chart,  and  the  following,  together  with  the 
chart  itself,  is  taken  from  the  report: 

In  a  proclamation  issued  Dec.  26,  1917,  the  President 
"took  possession  and  assumed  control  of  each  and  every 
system  of  transportation  and  the  appurtenances  thereof 
located  wholly  or  in  part  within  the  boundaries  of  the 
continental  United  States  and  consisting  of  railroad,  and 
owned  or  controlled  systems  of  coastwise  and  inland 
transportation,  engaged  in  general  transportation, 
whether  operated  by  steam  or  by  electric  power,  includ- 
ing also  terminal  companies  and  terminal  associations, 
sleeping  and  parlor  cars,  private  cars  and  private  lines, 
elevators,  warehouses,  telegraph  and  telephone  lines  and 
all  other  equipment  and  appurtenances  commonly  used 
upon  or  operated  as  a  part  of  such  rail  or  combined  rail 
and  water  systems  of  transportation — to  the  end  that 
such  systems  of  transportation  be  utilized  for  the  trans- 
fer and  transportation  of  troops,  war  material  and  equip- 
ment to  the  exclusion,  so  far  as  may  be  necessary,  of  all 
other  traffic  thereon;  and  that  so  far  as  such  exclusive 
use  be  not  necessary  or  desirable  such  systems  of  trans- 
portation be  operated  and  utilized  in  the  performance 
of  such  other  services  as  the  national  interest  may  re- 
quire and  of  the  usual  and  ordinary  business  and  duties 
of  common  carriers." 

At  the  same  time  the  President  directed  "that  the  pos- 
session, control,  operation  and  utilization  of  such  trans- 


portation systems  shall  be  exercised  by  and  through  W. 
G.  McAdoo,  who  was  appointed  and  designated  Director 
General  of  Railroads. 

The  immediate  staff  of  the  Director  General  includes 
an  assistant  who  resigned  as  chairman  of  the  board  of 
one  of  our  greatest  railroad  systems  to  accept  this  posi- 
tion; a  general  counsel  assisted  by  an  able  legal  staff,  a 
regional  administration  including  three  regional  direct- 
ors in  charge  of  the  Eastern,  the  Southern  and  the  West- 
ern Districts;  a  Central  administration  including  six 
administrative  divisions;  and  a  number  of  advisory 
committees  composed  of  men  selected  because  of  their 
special  fitness  for  the  tasks  entrusted  to  them. 

The  interstate  Commerce  Commission  retains  itf  pow- 
ers under  the  Act  to  Regulate  Commerce,  subject  to 
such  modifications  as  are  obviously  necessary  in  time  of 
war;  and  under  the  recently  enacted  railroad  bill  acts 
as  the  adviser  of  the  Director  General  in  all  matters  that 
come  within  its  province. 

Regional  Administration 

For  purposes  of  opei'ation  the  railroads  of  the 
United  States  classified  as  Eastern  railroads.  Southern 
railroads  and  Western  railroads,  defined  as  follows: 

Eastern  Railroads — The  railroads  in  that  portion  of 
the  United  States  north  of  the  Ohio  and  Potomac  Rivers 
and  east  of  Lake  Michigan  and  the  Indiana-Illinois  State 
line;  also  those  railroads  in  Illinois  extending  into  that 
state  from  points  east  of  the  Indiana-Illinois  State  line; 
also  the  Chesapeake  &  Ohio,  the  Norfolk  &  Western  and 
the  Virginian  railways. 

Southern  Railroads — All  railroads  in  that  portion  of 
the  United  States  south  of  the  Ohio  and  Potomac  Rivers 
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and  east  of  the  Mississippi  River,  except  the  Chesapeake 
&  Ohio.  Norfolk  &  Western  and  the  Virginian  railways; 
and  also  those  railroads  in  Illinois  and  Indiana  extend- 
ing into  those  states  from  points  south  of  the  Ohio 
River. 

Western  Railroads — All  railroads  not  included  in  the 
above  definitions  and,  broadly  speaking,  all  railroads  in 
the  territory  west  of  Lake  Michigan  and  of  the  Indiana- 
Ilhnois  state  line  to  the  Ohio  River  and  west  of  the  Mis- 
sissippi River  from  the  Ohio  River  to  the  Gulf  of 
Mexico,  except  those  railroads  in  Illinois  included  in 
Eastern  territory,  and  those  railroads  in  Illinois  and 
Indiana  included  in  Southern  territory,  as  above  stated. 

A  regional  director  is  appointed  for  each  of  the  three 
districts  and  orders  issued  by  him  are  issued  by  the 
authority  of  the  Director  General.  Each  regional  di- 
rector has  appointed  an  operating  assistant  and  a  traffic 
assistant.  In  the  Eastern  district  there  is  also  a  Na- 
tional ports  freight  traffic  committee  which  reports  to 
the  regional  director;  and  in  the  Southern  district  a 
Southern  ports  freight  traffic  committee  which  reports 
to  the  regional  director. 

In  each  district  the  president  of  each  railroad  is  in 
charge  of  his  own  road  and  reports  to  the  regional  di- 
rector; and  the  director  keeps  in  constant  touch  with  a 
conference  committee  of  presidents  in  his  district  which 
acts  as  a  clearing  house  of  mutual  assistance  and  in- 
formation. 

Central  Administration 

The  Central  administration  with  officer  in  Washing- 
ton includes  six  important  divisions,  each  in  charge  of 
a  director. 

The  director  of  the  Division  of  Capital  Expenditures 
receives  and  passes  upon  the  reports  made  by  the  rail- 
roads as  to  their  budgets  of  necessary  expenditures  for 
improvements ;  and  in  general  has  supervision  over  cap- 
ital expenditures. 

The  director  of  the  Division  of  Public  Service  and  Ac- 
counts has  charge  of  questions  raised  by  any  portion  of 
the  public  as  to  the  adequacy  of  the  service  rendered 
shippers  and  consignees.  He  supervises  the  inventories 
of  the  railroad  properties  of  which  the  Government  has 
possession  and  control,  together  with  receipts  and  ex- 
penditures in  connection  with  their  operation.  He  there- 
fore represents  the  interests  of  the  farmers,  manufac- 
turers, producers  and  consumers  generally. 

The  director  of  the  Division  of  Labor  deals  with  rail- 
road labor  problems — not  only  the  problems  of  wages 
and  conditions,  but  also  the  problem  of  aiding  the  rail- 
roads in  obtaining  sufficient  labor  and  of  bringing  about 
a  better  understanding  between  officers  and  employees. 

The  director  of  the  Division  of  Transportation  has 
general  supervision  of  all  matters  affecting  railroad 
operation.  This  division  includes  seven  sections  as 
follows : 

Fuel  Section — The  manager  of  the  Fuel  Section  deals 
with  problems  involved  in  securing  fuel  for  all  the  rail- 
roads of  the  country. 

Safety  Section — The  manager  of  the  Safety  Section 
has  direct  supervision  over  tne  safety  work  on  all  roads, 
utilizing  such  safety  organizations  as  are  already  avail- 
able and  suggesting  such  others  as  are  desirable,  in  addi- 


tion to  his  present  duties  for  the  Interstate  Commerce 
Commission  as  chief  of  the  Bureau  of  Safety. 

Car  Service  Section — The  manager  of  the  Car  Service 
Section  (which  replaces  the  Commission  on  Car  Service 
of  the  American  Railway  Association)  is  in  charge  of 
all  matters  relating  to  car  service,  including  (a)  the  re- 
location of  freight  cars;  (b)  provision  through  the 
regional  director  on  application  of  proper  governmental 
authorities  for  preference  in  car  supply  and  movement 
where  more  than  ten  cars  are  involved;  and  (c)  the 
recommendation  of  embargo  policies  and  exemptions  as 
the  needs  of  the  Government,  seasonable  requirements 
or  other  circumstances  may  demand. 

Marine  Section — The  manager  of  the  Marine  Section 
supervises  the  operation  of  the  shipping  that  is  under 
the  control  of  the  Director  General;  and  also  gives  spe- 
cial attention  to  coordinating  the  relation  between  all 
other  shipping  (including  that  on  the  Great  Lakes)  and 
the  railroads. 

Locomotive  Section — The  manager  of  the  Locomotive 
Section  supervises  the  condition  of  and  repairs  to  loco- 
motives at  all  railways  shops  and  round  houses  and  at 
outside  shops,  in  addition  to  his  present  duties  as  chief 
inspector  of  locomotives  for  the  Interstate  Commerce 
Commission.  The  consulting  board  of  the  Locomotive 
Section  considers  matters  relative  to  the  maintenance  of 
locomotives,  the  distribution  of  locomotives  to  various 
shops  for  repairs,  shop  production  and  practices  and 
other  activities  of  a  similar  character. 

Car  Repair  Section — The  manager  of  the  Car  Repair 
Section  supervises  the  condition  of  and  repairs  to  freight 
and  passenger  cars  in  all  existing  railway  shops  and  at 
outside  shops. 

Inspection  and  Test  Section — The  manager  of  the  In- 
spection and  Test  Section  has  charge  of  the  test  and  in- 
spection of  materials  and  work  in  connection  with  the 
construction  of  standard  locomotives  and  cars. 

The  director  of  the  Division  of  Traffic  deals  with  mat- 
ters involving  traffic  relations  between  carriers  and  rela- 
tions between  carriers  and  their  patrons  including  the 
classification  of  traffic,  the  determination  of  charges  and 
the  settlement  of  claims  made  by  passengers  and  ship- 
pers. His  staff  includes  an  assistant  director  for  freight 
matters,  an  assistant  director  for  passenger  matters, 
and  an  assistant  for  preferential  service. 

The  Inter-Regional  Traffic  Committee  is  making  a 
study  of  the  larger  traffic  movements  with  a  view  to  see- 
ing what  steps  can  be  taken  advantageously  in  order  to 
shift  traffic  from  the  more  seriously  congested  gateways 
to  the  less  congested  gateways  and  from  the  more  con- 
gested ports  to  the  less  congested  ports,  as  well  as  the 
more  advantageous  distribution  of  such  traffic.  The 
committee  deals  principally  with  the  questions  affecting 
movements  of  traffic  between  the  three  regions  and  its 
work  will  not  interfere  with  similar  studies  which  are 
being  conducted  under  each  of  the  three  regional  direct- 
ors with  reference  to  matters  within  their  respective 
jurisdictions. 

The  Board  of  Traffic  Managers  representing  the  Di- 
rector General  in  their  departments  includes  the  traffic 
executive  of  the  Shipping  Board,  the  traffic  executive  of 
the  War  Department,  the  traffic  executive  of  the  Navy 
Department,  the  traffic  executive  of  the  fuel  and  oil  ad- 
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ministrations,  the  manager  of  the  traffic  department  of 
the  food  administration  and  a  representative  appointed 
by  the  railroad  administration  to  cooperate  with  the  fuel 
administration,  which  also  has  a  representative  on  the 
board. 

The  director  of  the  Division  of  Finance  and  Pur- 
chases is  responsible  for  (a)  the  coordination  and  super- 
vision of  railroad  purchases  of  materials  and  supplies; 
and  (b)  the  development  of  plans  for  meeting  the  finan- 
cial requirements  of  the  railroads  whether  their 
needs  relate  to  the  taking  up  and  renewal  of  maturing 
obligations  and  the  issuance  of  new  securities,  or  to 
financial  provision  for  betterments  and  additions. 

Finance  Section — The  director  is  assisted  in  the  finan- 
cial work  of  the  division  by  an  advisory  committee  of 
three  men  experienced  in  finance,  selected  one  from  the 
North,  one  from  the  West  and  one  from  the  South. 

Purchasing  Section — He  is  assisted  in  the  matter  of 
purchases  for  the  railroads  by  a  central  advisory  com- 
mittee composed  of  three  men  drawn  from  the  purchas- 
ing departments  of  leading  railroad  systems;  and  by 
three  regional  purchasing  committees  with  headquarters 
at  New  York,  Chicago  and  Atlanta  in  close  touch  vdth 
the  three  regional  directors.  The  regional  committees 
are  instructed  (a)  to  consider  as  soon  as  possible  the 
opportunities  for  standardizing  and  consolidating  pur- 
chases of  every  kind  that  may  admit  of  such  treatment; 
and  (b)  to  submit  to  one  another  and  to  Washington  as 
information  and  for  criticism  full  statistics  as  to  cost 
prices  of  materials  used  in  railroad  operation  so  that 
these  prices  can  be  carefully  compared  and  checked. 

Advisory 

The  Engineering  Committee  is  making  a  special  study 
of  the  plans  for  the  additions  and  betterments  (includ- 
ing equipment)  and  road  extensions  that  were  recom- 
mended by  railroads  in  the  Eastern  District  in  reply 
to  the  questionnaire  sent  to  the  railroads  by  he  Director 
General  Feb.  2,  and  will  submit  a  report  on  additional 
facilities  needed  in  that  district. 

The  Wage  Comanission  is  charged  with  responsibility 
for  making  a  general  investigation  of  the  compensation 
of  persons  in  railroad  service,  the  relation  of  railroad 
wages  to  wages  in  other  industries,  the  conditions  re- 
specting wages  in  other  parts  of  the  country,  the  spe- 
cial emergency  respecting  wages  which  exists  at  this 
time  owing  to  war  conditions  and  the  high  cost  of  liv- 
ing as  well  as  the  relation  between  different  classes  of 
railroad  labor. 

The  Inland  and  Coastwise  Waterways  Committee  is 
instructed  to  make  a  prompt  investigation  and  to  report 
as  soon  as  possible  a  definite  plan  describing  the  extent 
to  which  and  the  manner  in  which  additional  use  may  be 
made  of  internal  waterways  for  the  economical  and  ex- 
peditious movement  of  the  traffic  of  the  country  so  ?s  to 
relieve  or  supplement  the  railways  under  existing  war 
conditions.  While  the  entire  waterway  and  transporta- 
tion situation  is  to  be  scrutinized,  only  those  waterways 
that  will  effectively  afford  national  relief  will  be  included 
in  the  plans  presented. 

The  Joint  Fuel  2one  Committee  has  prepared  a  report 
consumer.  Under  the  zone  system  coal  will  be  distrib- 
tion  of  bituminous  coal  during  the  coal  year  beginning 
Apr.  1,  1918.    Heretofore  coal  has  been  distributed  prac- 


tically without  regard  to  the  distance  between  mine  and 
consumer.  Under  the  zone  system  coal  will  be  distri- 
uted  to  consuming  territory  under  restrictions  that  will 
avoid  as  far  as  possible  waste  of  transportation  facili- 
ties but  will  nevertheless  V^e  consistent  with  the  main- 
tenance of  the  greatest  possible  production  and  a  proper 
coal  supply  to  all  coal  dealers.  Every  effort  has  been 
made,  however,  to  preserve  long  established  trade  rela- 
tions. 


War  Prices  on  Pending  Contracts 

Contractors   Need   National  Organization  to  Present 
Case — Modifications  Favored  by  Decisions 

By  William  B.  King 

Of  the  Bar  of  the  Court  of  Claims,  Washington.   D  .C. 

MUCH  has  been  said  in  the  newspapers  about  the 
heavy  profits  of  contractors  with  the  United  States 
under  the  "cost  plus"  plan  in  erecting  buildings  for  the 
Army,  Navy  and  Shipping  Board.  Little  has  been  heard 
of  the  great  hardships  of  other  contractors  who  had 
made  contracts  with  the  Government  for  engineering 
and  construction  work  before  the  war  at  prices  then 
suitable,  but  whose  costs  have  gone  far  beyond  their 
expectations  and  have  greatly  exceeded  their  contract 
prices.  Many  contractors  who  have  been  doing  river 
and  harbor  work  under  contracts  containing  fixed  unit 
prices  have  found  themselves  heavy  losers.  This  is  also 
true  of  contractors  for  erecting  public  buildings  under 
the  Treasury  Department. 

Contractors  who  have  visited  Washington  to  try  to 
get  relief  have  generally  been  met  by  the  rigid  state- 
ment that  their  contracts  were  in  force  and  bound  them 
to  do  the  work  for  a  fijced  sum  and  that  no  relief  could 
be  extended  to  them.  A  more  appreciative  spirit  seems 
likely  to  be  shown  by  the  State  of  New  York,  as  a  re- 
sult of  the  annual  report  of  the  State  Engineer  and  Sur- 
veyor, and  the  consequent  legislation  enabling  a  re- 
adjustment of  public  contracts  now  being  considered. 

Can  Government  Give  Relief? 
Is  it  possible  for  the  United  States  authorities  to  take 
action  to  relieve  contractors  of  the  enormous  and  un- 
expected burden  which,  without  their  fault,  they  are 
carrying?  An  interesting  opinion  by  foi-mer  Attorney 
General  Wickersham  would  indicate  thiit  this  is  possible. 
In  the  case  before  him  a  contractor  had  agreed  to  fur- 
nish cotton  gloves  to  the  War  Department,  to  be  made 
abroad.  Shortly  thereafter  the  duty  on  cotton  gloves 
was  increased  120%,  resulting  in  a  heavy  loss  to  him. 
It  had  previously  been  held  by  the  officers  of  the  Treas- 
ury Department  that  the  contract  could  not  be  annulled 
or  modified  except  where  it  was  to  the  pecuniary  inter- 
est of  the  United  States  so  to  do.  The  Attorney  Gen- 
eral said  that  this  was  wrong  and  that  it  was  within 
the  power  of  the  head  of  a  Government  department  to 
act  toward  a  contractor  with  the  same  regard  to  fairness 
and  justice  as  a  private  individual  might  under  like 
circumstances.  He  quoted  a  distinguished  predecessor 
in  saying  thut  "there  is  nothing  in  the  nature  of  our 
institutions  which  requires  officers  of  the  Government 
to  perpetrate  an  act  of  injustice  in  the  name  of  the 
United  States."  The  enforcement  of  the  contract  in  the 
case  before  him,  he  said,  would  be  contrary  to  the  prin- 
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ciples  underlying  our  republican  form  of  government 
and  would  expose  the  Government  to  merited  reproach. 
He  quoted  an  opinion  of  the  Supreme  Court  of  the 
United  States  w^hich  decided  that  a  debt  may  be  due 
from  the  United  States  not  alone  on  principles  of  law 
but  on  the  general  principles  of  right  and  justice,  "based 
upon  considerations  of  a  moral  or  merely  honorary  na- 
ture such  as  are  binding  upon  the  conscience  or  honor 
of  the  individual." 

The  Government  itself,  in  making  demands  upon  the 
labor  supply  of  the  country  for  pressing  war  needs,  has 
necessarily  increased  the  price  of  labor,  in  many  lo- 
calities doubling  it.  The  needs  of  the  Government  have 
not  only  caused  a  great  rise  in  the  price  of  materials 
but  have  made  many  materials  almost  unobtainable  by 
contractors  engaged  in  war  work.  Costly  delays  have 
necessarily  occurred.  These  conditions  have  arisen 
through  a  cause  over  which  the  contractors  had  no  con- 
trol and  under  ciixumstances  which  could  not  have  been 
expected  by  them.  Even  as  late  as  the  November  elec- 
tion of  1916  a  majority  of  the  people  of  this  country  be- 
lieved that  war  could  be  avoided. 

CCNTRACTORS  NEED  NATIONAL  ORGANIZATION 

What  plan  ought  the  contractors  to  adopt  in  order  to 
obtain  relief?  They  should  immediately  follow  the  ad- 
vice given  by  the  director  of  the  Council  of  National 
Defense  to  the  trades  of  the  country  affected  by  the  war, 
to  create  a  national  organization  and  empower  a  com- 
mittee to  represent  them  at  Washington.  This  com- 
mittee should  be  supported  at  the  expense  of  the  con- 
tractors jointly  and  be  assisted  by  every  possible  agency 
for  doing  effective  work.  An  appeal  should  be  made  to 
all  the  officers  of  the  Government  who  are  directly  con- 
cerned with  such  contracts,  including  the  heads  of  de- 
partments, with  the  primary  view  of  securing  relief 
through  the  action  of  the  departments  themselves  in  ac- 
cordance with  the  opinion  of  the  Attorney  General  as 
quoted.  Contracts  should  be  modified  so  as  to  provide 
lump  sum  or  unit  prices  based  upon  war  conditions,  or 
the  contracts  should  be  changed  from  fixed  prices  to 
cost  plus.  Where  that  is  impracticable,  contracts  should 
be  abrogated  upon  terms  which  would  protect  the  con- 
tractor from  loss,  even  if  it  deprived  him  of  profit. 

It  is  impossible  to  expect  that  action  of  this  sort 
can  be  obtained  by  every  contractor  coming  to  Wash- 
ington individually,  hurriedly  presenting  his  case  to 
the  officer  v/ho  may  be  available  on  the  day  of  his  arrival 
and  leaving  the  matter  until  brought  up  by  another 
chance  visitor.  The  amount  involved  to  the  various  con- 
tractors is  enormous  and  vigorous  effort  is  certainly 
worth  while,  even  if  it  should  involve  some  outlay  upon 
a  chance  of  success.    It  has  already  been  left  too  long. 

If  the  heads  of  the  execuUve  departments  are  not  will- 
ing to  give  relief,  then  it  is  highly  probable  that  they 
would  make  a  favorable  recommendation  to  Congress 
for  a  provision  for  relief  in  all  these  cases. 

Any  committee  appointed  by  the  contractors  should 
see  that  one  of  their  number  remains  in  Washington 
to  follow  up  all  the  aspects  of  this  contention  until 
final  success  or  until  it  is  c'early  ascertained  that  noth- 
ing can  be  done. 

Is  it  possible  that  the  courts  will  give  any  relief,  if 
a  proper  case  is  brought  before  them?     The  general 


rule  laid  down  in  the  courts  is  that  only  actual  physical 
impossibility  excuses  a  party  in  law  from,  the  perform- 
ance of  a  contract  once  undertaken.  No  matter  how 
great  the  extent  of  financial  loss,  the  party  is  to  be  held 
to  his  contract,  though  it  may  force  him  into  the  bank- 
ruptcy court.  Yet  there  has  been  some  relief  from  the 
strictness  of  this  harsh  rule  by  the  courts  holding  in 
some  instances  that  a  contract  may  be  void  because 
conditions  have  arisen  which  could  not  have  been  in  the 
contemplation  of  either  party  when  the  contract  was 
made.    The  U.  S.  Supreme  Court  said  in  one  case: 

"But  where  the  event  is  of  such  a  character  that  it 
cannot  be  reasonably  supposed  to  have  been  in  the  con- 
templation of  the  contracting  parties  when  the  con- 
tract was  made,  they  will  not  be  held  bound  by  general 
words,  which,  though  large  enough  to  include,  were  not 
used  with  reference  to  the  possibility  of  the  particular 
contingency  which  afterward  happens." 

A  case  in  line  with  this  principle  was  decided  by  the 
Supreme  Court  of  the  United  States  since  the  beginning 
of  the  European  war.  The  German  steamship  "Kron- 
prinzessin  Cecilie"  started  from  New  York  for  Germany 
on  July  28,  1914,  and  turned  back  when  about  half  way 
over,  fearing  a  declaration  of  war  and  possible  capture. 
She  had  a  large  amount  of  gold  on  board  destined  for 
England.  The  owners  of  the  gold  libelled  the  vessel  for 
breach  of  contract  in  turning  back  and  asked  dam- 
ages for  its  failure  to  transport  the  gold  to  its  destina- 
tion. The  Supreme  Court  declared  that  it  could  not 
fin4  in  the  terms  of  the  contract  any  words  which  ex- 
pressly permitted  the  vessel  to  turn  back  or  relieved  it 
from  liability  for  not  delivering  the  gold,  but  said: 

"Business  contracts  must  be  construed  with  business 
sense  as  they  naturally  would  be  understood  by  intelli- 
gent men  of  affairs." 

It  was  held  that,  even  though  the  vessel  might  have 
delivered  the  gold  before  the  outbreak  of  war,  the 
master  acted  as  a  prudent  man  having  due  regard  to  the 
interests  of  all  concerned.  It  was  said  that  he  was  "not 
to  be  put  in  the  wrong  by  nice  calculations  that  if  all 
went  well  he  might  have  delivered  the  gold  and  escaped 
capture  by  the  m.argin  of  a  few  hours."  This  is  the 
recognition  of  a  principle  which  might  very  well  be  set 
up  in  the  cases  of  these  Government  contractors,  that 
they  undertook  their  contracts  upon  the  basis  of  ordi- 
nary existing  conditions  and  could  not  have  contem- 
plated so  overwhelming  a  change  in  conditions  as  was 
caused  by  the  war.  It  cannot  be  said  that  an  attempt 
to  gain  redress  by  action  in  court  could  be  expected  with 
any  degree  of  confidence  to  result  in  success,  but  it  can 
be  said  that  the  matter  is  arguable  and  that  the  amount 
involved,  if  all  contractors  were  united  in  a  test  case, 
is  great  enough  to  make  the  burden  upon  each  con- 
tractor small  in  proportion  to  his  interest.  At  any  rate, 
contractors  may  very  properly  protect  themselves  by 
written  protests. 

It  seems  strange  that  Government  contractors  for 
engineering  work  have  not  united  in  an  association  to 
guard  their  common  interests  and  to  secure  better  con- 
ditions. The  forces  separating  them  have  always 
seemed  stronger  than  those  uniting  them.  This  is  one 
of  many  instances  where  such  an  organization  might  be 
of  great  use  to  them. 
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Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Kutter's  n.  Draftsmen  and  Folding  Beds 

Sir — Oppressed  this  gray  morning  with  the  mani- 
fold sorrows  of  life,  I  mingled  my  drink  (breakfast 
coffee)  with  tears  and  on  reaching  the  office  took  up 
one  of  your  recent  issues,  hoping  only  for  solace.  On 
reaching  the  notice  of  another  table  for  solving  Kut- 
ter's never-to-be-sufficiently-anathematized  formula,  my 
cup  of  bitterness  overflowed.    Et  hinc  illae  lacrimae. 

An  eminent  jurist  has  proposed  as  a  principle  of  penal 
law  that  "the  punishment  fit  the  crime."  Were  this 
adopted  in  our  country,  do  you  think  it  wouM  be  enough 
to  compel  all  authors  of  new  tables  or  curves  illustrating 
the  complexities  of  that  grave  of  the  progress  of  the 
noble  science  of  hydraulics  to  compute  from  the  begin- 
ning a  seven-place  log  table?  Would  not  this  awful 
fate  prove  a  most  humane  warning  to  those  enthu- 
siasts who  publish  curves  for  designing  structural 
columns,  flange  angles  of  plate  girders,  reinforced  con- 
crete, etc.  ?  Does  anybody  ever  clip  them  from  the  pages 
of  technical  journals  and  really  use  them?  And,  by 
the  way,  is  there  any  need  (except  vanity)  for  the 
constant  stream  of  elementary  text-books  on  statics, 
hydraulics,  surveying? 

And,  sir,  why  do  you  publish  so  many  articles  bewail- 
ing the  public's  lack  of  flnancial  appreciation  of  en- 
gineers* work?  For  example,  is  it  credible  that  large 
corporations  employing  lawyers,  physicians  and  many 
other  classes  of  business  men  should  actually  discrimi- 
nate against  their  engineers?  We  get  just  about  what 
we  deserve,  and  while  I  wish  it  were  more,  I  fear  we 
don't  get  it  because  we  aren't  worth  more  to  the  world 
under  its  present  social  organization.  Many  business 
men  enjoy  very  large  incomes  which  the  philosopher 
may  believe  they  do  not  earn  but  which  they  certainly 
are  worth  in  the  prevailing  scheme  of  capitalistic 
control  of  industry.  Were  society  reorganized  on  an- 
other basis  we  might  be  worth  more  and  they  less,  but 
even  this  is  a  debatable  point. 

I  have  always  believed  that  structural  draftsmen 
are  underpaid  for  the  responsibility  that  rests  upon 
them,  but  that  belief  has  been  shaken  somewhat  by  the 
testimonials  which  the  correspondence  schools  are  fond 
of  printing — "I  was  formerly  a  machinist,  but  thanks 
to  your  course  in  drafting  I  am  now  draftsman  for 

the  company  and  draw  better  pay  for  shorter 

hours  and  easier  work."  Nobody  takes  up  drafting 
without  knowing  exactly  the  remuneration  he  may  ex- 
pect, but  nevertheless  there  are  always  plenty  of  men 
whom  it  attracts. 

Some  of  your  correspondents  are  quite  worked  up 
because  good  construction  foremen  command  larger 
wages  than  recent  technical  graduates.  I  fail  to  see 
why  a  man  whose  character  enables  him  to  manage 
other  men -and  who  has  acquired  a  mastery  of  some  of 
the  exacting  requirements  of  modern  construction  work 
may  not  be  more  useful  to  society  than  a  young  man. 


with  a  year's  experience  as  instrumeitman  or  inspector, 
who  was  fortunate  enough  to  have  been  given  a  col- 
lege education.  Do  chemists,  bacteriologists,  investi- 
gators in  pure  science,  clergymen — all  of  whom  are 
college  men — grow  wealthy  on  their  salaries? 

Surely  no  one  will  claim  that  it  requires  any  special 
degree  of  intelligence  to  graduate  from  the  average 
technical  school.  It  seems  to  me  the  professors  would 
somehow  have  failed  in  their  work  if  almost  any  grad- 
uate of  a  good  high  school  who  had  a  liking  for  en- 
gineering, should  not  take  his  degree,  provided,  of 
course,  that  he  applied  himself  seriously. 

It  is  said  that  in  many  cases  a  college  education 
educates  all  the  common  sense  out  of  a  man.  I  am  h 
college  graduate — and  an  "honor"  one  at  that — and  I 
can  ratify  that  statement.  Not  long  ago  we  bought 
a  folding  bed,  of  a  type  used  in  South  America.  It 
took  the  man  who  brought  it  and  me  a  half  hour  to 
get  it  through  a  narrow  crooked  passage  and  set  it  up 
in  a  very  small  room,  in  plan  a  trapezium.  Yesterday 
morning  while  I  was  away  my  wife  and  her  maid  took  it 
down,  moved  it  to  another  room  and  set  it  up  again  in 
about  flve  minutes.  Engineers  are  not  in  high  stand- 
ing at  our  house. 

Cyrus  Townsend  Brady,  Jr., 

Buenos  Aires.          United  States  Steel  Products  Co. 

How  Pittsburgh's  New  Building  Code 
Is  Being  Made 

Sir — In  connection  with  your  news  item  of  Feb.  28. 
1918  (p.  434)  about  the  Pittsburgh  Building  Code 
Committee,  it  is  believed  that  the  engineering  and  con- 
tracting profession  would  be  interested  in  the  method 
of  organization  and  plan  under  which  this  committee 
is  working. 

The  committee  is  made  up  of  representatives  ap- 
pointed by  various  public  organizations.  The  mem- 
bers of  the  organizations  are  directly  interested  in  the 
results,  and  their  business  interests  are  more  or  less 
affected  thereby. 

Realizing  so  large  a  body  is  unwieldy  and  works 
slowly,  sub-committees  were  appointed  having  charge 
of  portions  of  the  work.  The  chairmen  of  these  sub- 
committees are  grouped  into  an  executive  committee. 
The  following  are  the  members  of  the  executive  com- 
mittee, together  with,  the  organizations  they  repre- 
sent: S.  F.  Heckert,  chairman,  Chamber  of  Com- 
merce; Charles  Bickel,  Pittsburgh  Chapter,  American 
Institute  of  Architects;  George  H.  Danforth,  Engineers 
Society  of  Western  Pennsylvania;  J.  Charles  Wilson, 
Builders'  Exchange  League;  F.  S.  Guthrie,  Civic  Club 
of  Allegheny  County;  R.  J.  Trimble,  Board  of  Fire 
Underwriters;  George  H.  Schwan,  Housing  Conference, 
and  Wayland  Rupert,  Real  Estate  Board. 

Since  the  Pittsburgh  committee  is  taken  from  among 
the  most  capable  men  of  each  organization,  it  is  ex- 
pected that  the  interests  of  the  members  of  each  will 
be  properly  conserved,  especially  when  each  I'epresen- 
tative  has  his  organization  to  draw  from  in  the  mat- 
ter of  the  desired  information.  Reference  is  also  had 
to  the  standards  of  the  various  architectural,  engineer- 
ing and  testing  societies.  Conferences  are  had  with 
material  men,  contractors  and  public  spirited  citizens 
during  the  preparation  of  the  work 
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The  projrram  under  which  the  committee  is  work- 
ing is  comprehensive  and  is  so  divided  up  that  the  ordi- 
nances will  appear  in  a  logical  and  usable  order.  Each 
ordinance  is  subdivided  by  sections  and  headings  in 
the  same  manner.  It  is  expected  that  the  code  when 
finished  will  contain  all  the  necessary  information  ar- 
ranged in  such  an  orderly  manner  that  any  architect, 
engineer  or  contractor  can  prepare  and  execute  his 
work  without  much  further  reference. 

The  executive  committee  named  above  reviews  and 
checks  all  proposed  ordinances,  holds  meetings  with 
those  whose  interests  are  directly  affected  and  decides 
upon  the  final  form,  arrangement  and  contents  of  the 
ordinances  before  they  are  passed  on  to  the  commit- 
tee as  a  whole,  and  thence  to  council. 

The  ordinances  are  prepared  one  at  a  time  by  the 
secretary-engineer  according  to  a  comprehensive  pro- 
gram w^hich  was  first  submitted  to  and  adopted  by  the 
committee.  The  plans  are  strictly  adhered  to.  and  the 
results  show  this  plan  to  have  eliminated  oolitical 
jocki^ving,  which  insures  the  passage  of  ordinances 
such  as  a  modern  architect,  engineer  or  contractor 
would  prepare.  John  A.   Ferguson, 

Secretary-Engineer,    Building   Code   Committee. 

Pittsburgh. 


Relining  Railroad  Curves 

Sir — I  have  been  interested  in  the  several  solutions 
of  the  problem  of  how  to  deterine  the  external  dis- 
tance of  a  railroad  curve  when  the  point  of  intersection 
is  inaccessible,  which  have  appeared  in  recent  issues 
of  Engineering  Netus-  Record. 

In  view  of  the  quality  of  men  who  are  daily  applying 
to  this  office  for  jobs  as  instrumentmen,  I  consider  that 
it  would  be  a  serious  proposition  to  ask  one  of  them  to 
solve  two  or  three  blique  triangles  in  the  field  every 
time  he  came  to  a  curve  with  an  inaccessible  P.I.  and 
expect  him  to  make  any  progress.  So  why  worry  the 
poor  man  with  oblique  triangles  when  the  same  result 


can  be  accomplished  by  a  practical  method  which  only 
requires  the  solving  of  one  right  triangle? 

Following  is  the  mthod  evolved  in  this  office  for  use 
in  its  valuation  survey,  which  is  so  simple  that  we  refuse 
to  believe  that  it  is  original,  or  to  accept  any  credit  if 
it  is: 

Produce  tangents  to  points  D  and  E.  Measure  angles 
CDE  and  CED.     The  sum  of  these  angles  is   A,  the 


central  angle,  and  one  of  the  required  elements  of  every 
railroad  curve.  With  the  transit  at  D,  turn  off  the 
angle  CDF,  equal  to  i  (CDE  +  CED),  forming  the 
isosceles  triangle  DCF.  Measure  the  distance  DF  and 
set  the  middle  point  H.  Solve  the  right  triangle  CHD 
for  CH.  Measure  the  distance  HM,  and  add  it  to  CH, 
which  gives  the  external  distance. 

In  application  this  method  is  very  flexible.  For  in- 
stance, if  the  line  DF  is  inaccessible  the  transit  may  be 
moved  along  the  tangent  in  either  direction  until  a  point 
is  found  where  a  line  parallel  to  DF  can  be  measured. 

As  to  the  comment  of  T.  H.  Gordon  that  the  method 
would  be  necessarily  approximate,  I  can  say  that  our 
measurements  of  externals,  which  are  always  made  as 
a  check,  even  if  we  have  original  curve  data,  are  remark- 
ably close  to  the  theoretical  distance. 

M.  N.  DUSTIN, 
Chief  Draftsman,  Valuation  Department,  Chicago,  St. 

Paul,  Minneapolis  &  Omaha  Ry. 
St.  Paul. 


The  Proper  Aim  of  Licensing  Laws 

The  perennial  question  of  licensing  engineers  was  the 
subject  of  some  discerning  and  entertaining  remarks 
by  Prof.  Adolph  Meyer,  University  of  Minnesota,  in 
his  presidential  address  before  the  Civil  Engineers' 
Society  of  St.  Paul.    Professor  Meyer  said : 

"Among  the  public  questions  now  before  committees 
of  this  society  are  the  licensing  of  engineers  and  sched- 
ules of  minimum  fees  for  engineering  work.  Much  may 
be  said  on  these  subjects  both  pro  and  con.  Yet,  if  all 
men  who  call  themselves  engineers  were  properly 
trained,  thoroughly  experienced,  pledged  to  cooperation 
with  each  other,  and  were  actuated  only  by  unquestion- 
able motives,  neither  license  laws  nor  schedules  of  mini- 
mum fees,  nor  codes  of  ethics  would  be  necessary  in 
Minnesota,  or  in  any  other  state  of  the  Union,  for  the 
protection  of  the  public  on  the  one  hand  and  representa- 
tive members  of  the  profession  on  the  other. 

"A  license  law,  of  course,  cannot  be  made  retroactive, 
except  in  so  far  as  it  may  require  a  certain  number  of 
years  of  practical  experience  prior  to  the  passage  of  the 
act  to  secure  exemption  from  its  provisions.  But 
whether  we  secure  a  license  law  or  not  we  shall  have  a 
small  group  of  incompetent  men  practicing  the  pro- 
fession in  every  state  in  the  Union  for  a  good  many 
years  to  come.  If  then,  a  law  can  be  so  framed  as  to 
prevent  additions  to  this  group  without  discriminating 
against  capable  and  responsible  men  in  the  profession, 
it  will  serve  a  real  purpose,  even  though  such  a  law  can- 
not weed  out  present  incompetents.  Incidentally,  a  license 
law  ma.y  at  least  impress  some  misinformed  people  with 
the  fact  that  an  engineer  must  at  least  possess  sufficient 
qualifications  of  some  kind  to  make  their  enumeration — 
or  specification — in  a  statute  possible.  The  aim  of  a 
license  law  should  be  to  protect  the  public — and  of  course 
it  cannot  be  so  framed  as  to  avowedly  protect  engineers 
as  a  class,  although  it  will  operate  to  this  end  also — it 
should  protect  the  public  alike  from  the  inexperienced 
graduate  student  and  from  the  rule-of-thumb  prac- 
titioner whose  conclusions  have  no  scientific  basis  ac- 
quired either  by  college  training  or  by  private  study  and 
experience  in  the  school  of  hard  knocks 


Hints  for  the  Contractor 


DETAILS     WHICH     SAVE     TIME     AND     LABOR     ON     CONSTRUCTION     WORK 


Model  of   Complicated    Form   Makes   Con- 
siderable Saving  in  Cost 

WHERE  new  form  construction  is  required,  it  is 
often  found  that  the  first  part  of  the  work  is 
more  or  less  experimental,  and  the  best  methods  are 
only  developed  with  the  last  bent.  At  least  T.  M. 
Lauridsen,  who  designed  the  unusual  forms  employed  on 
the  Garfield  Smelter  by  Villadsen  Brothers  of  Salt  Lake 
City,  so  considered,  and  made  a  model  of  the  form  work 


whole  form  structure,  but  also  for  use  in  setting  steel 
sash,  pouring  end  wall,  stripping  and  painting.  The 
best  position  for  the  scaffold  may  be  determined  from 
the  model  so  it  is  available  for  all  the  different  kinds 
of  work  and  will  not  have  to  be  reconstructed  for  each. 
By  the  experience  gained  in  putting  the  parts  to- 
gether in  the  form  of  a  model,  almost  as  much  efficiency 
can  be  attained  on  the  first  bent  of  a  building  as  is  usu- 
ally the  case  on  the  last  bent.     For  instance,  before  this 


MODEL  OF  GREAT  USE.  NOT  ONLY  IN  DESION.  BUT  IN    CxETTTNO  IDEA  ACROSS  TO  FOREMEN 


with  which  to  determine  the  most  economical  design. 
Mr.  Lauridsen  described  the  use  of  the  model,  which 
may  easily  have  saved  10%  on  from  work  costing 
$11,000,  in  a  recent  Journal  of  the  Utah  Society  of  En- 
gineers. According  to  his  discussion,  forms  where  both 
drawings  and  models  are  advisable  comprise  work  of 
exceptionally  large  dimensions,  or  work  in  which  un- 
tried methods  are  necessary,  especially  if  the  forms 
represent  a  considerable  investment,  as  in  the  case  of  the 
Garfield  foundry  shown  in  the  photograph,  which  has 
fourteen  bents  the  same  as  the  two  shown  in  the  model. 
They  have  a  span  of  69  feet  and  a  height  of  44  feet. 
The  form  is  designed  for  use  three  times.  The  end 
scaffold  is  not  only  to  provide  a  solid  backbone  for  the 


model  was  constructed  it  was  thought  that  it  would  be 
advisable  to  erect  the  outside  scaffolding  first.  A  study 
of  the  model  developed  the  fact  that  a  savin tr  of  possibly 
lO'^'r  in  the  erection  of  the  first  bent  might  be  made  by 
erecting  the  scaffolding  under  the  bent  first  and  follow- 
ing that  with  the  end  scaffold,  thus  allowing  a  clean 
sweep  for  the  erection  of  the  arch  supports,  which  are 
exceptionally  heavy 

Another  point  which  was  very  easy  to  observe  from 
the  model,  but  was  not  by  any  means  so  evident  from 
the  set  of  drawings,  was  the  necessity  of  eliminating  all 
the  diagonal  sway  bracing  on  one  side  of  the  arch  scaf- 
fold so  that  the  column  forms  would  go  into  place  more 
readily. 
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It  should  be  noted  that  the  model  is  supplemented  by 
a  most  complete  and  detailed  set  of  form  drawings. 
This  method  of  representing  the  building  in  its  whole 
three  dimensions  at  one  glance  serves  as  an  excellent 
check  on  the  form  drawings. 

The  handling  of  these  little  pieces  with  the  crane  has 
all  the  advantages  of  a  moving  picture,  showing  every 
operation  in  the  construction  of  the  building.  It  is 
possible  to  demonstrate  the  method  of  stripping  of  the 
forms  by  actually  making  all  the  moves  necessary  for 
each  unit  to  be  extricated  from  the  maze  of  scaffolding. 
The  erection  of  the  model  showed  that  it  was  advisable 
to  determine  approximately  the  center  of  gravity  of 
each  unit  so  that  the  requirements  for  straps  and  slings 
used  in  hoisting  would  be  known  in  advance. 

The  best  method  of  piling  the  form  units  and  other 
materials  is  easily  found  by  a  little  experimenting  with 
the  small  derrick. 

Possibly  the  greatest  value  of  having  the  complete 
building  represented  in  this  manner  is  that  it  gives 
something  tangible  to  assist  in  discussions  among  the 
various  parties  interested  in  the  design  and  erection. 
It  is  very  convenient  for  purposes  of  instruction  to 
foremen,  sub-contractors,  cost  keepers,  and  possibly 
other  workmen  who  may  not  be  familiar  with  plan 
reading. 

The  model  represented  in  the  photograph  required  30 
carpenter  hours,  a  negligible  amount  of  labor  on  a  form 
worth  $11,000,  which  cost  might  easily  be  latered  10% 
by  the  slightest  variation  in  the  method  of  handling. 


Slide  Axles  in  Slots  to  Change  Direction  in 
Moving  Inclined  Elevators 

THE  small  mixers  with  inclined  elevators  used  in 
building  the  Highland  Park  reservoir  described  on 
p.  (?)  of  this  issue  were  moved  on  transverse  axles 
v/ith  a  cast  wheel  at  each  end.  This  provided  motion 
in  the  direction  of  the  long  axis  of  the  elevator,  but  it 
was  desired  on  this  particular  work  to  move  the  ele- 
vators sidewise.     The  difficulty  was  overcome  by  slot- 


WHBELS  SET  TO  MOVE  ELEVATOR  TO  LEFT 

ting  the  hardwood  bearings  of  the  axles  so  that  the 
axles  could  be  set  at  a  considerable  angle  with  the  ele- 
vator. With  all  of  the  wheels  so  set,  when  the  elevator 
was  moved  forward  it  would  also  slide  over  sidewise. 
The  wedges  would  then  be  reversed  and  the  elevator 
rolled  back,  moving  it  still  further  sidewise.  One  of  the 
photographs  shows  one  of  the  slots  with  the  axle  pushed 
to  the  extreme  forward  end  and  a  wedge  inserted  in  the 
slot  behind.  When  the  photograph  showing  the  entire 
elevator  was  taken  all  of  the  axles  were  shoved  over 
so  as  to  move  the  elevator  to  the  left  if  it  should  be 
rolled  forward. 

As  the  chutes  at  the  head  of  each  elevator  covered  a 
considerable  range,  it  was  possible  to  move  the  elevators 
during  times  when  they  would  normally  have  been  idle 
anyhow  without  difficulty.  Moving  required  only  a  few 
men,  and  was  fairly  rapid. 


WEDGE  SET  IN  SLOT  FOR  AXl^E  UNDER  ELEVATOR 


Use  Concrete  Bases  and  Cantilever  Side 
Forms  in  Casting  House  Slabs 

CONCRETE  bases  coated  with  puraffin  and  oiled 
after  each  use  materially  assist  accurate  work  in 
casting  the  slabs  for  the  concrete  workmen's  houses 
described  on  page  695,  which  are  being  built  by  the 
Unit  Construction  Co.  for  the  Youngstown  Sheet  & 
Tube  Co.  The  slabs,  of  which  150  are  used  in  making 
sections  for  two  of  the  three  types  of  houses,  are  em- 
ployed for  casting  the  larger  sections.  They  are  poured 
directly  on  the  ground.  Each  is  made  the  exact  size 
of  the  sections  to  be  cast  on  it,  is  carefully  floated 
level  and  finished  smooth  by  troweling.  In  the  sides 
of  each  a  short  distance  from  the  top  are  embedded 
ij-in.  bolts  and  registering  with  the  center  of  each  stub 
bolt  there  is  a  slot  in  the  wood  side  forms.  Once 
slipped  over  these  bolts,  adjusted  so  their  tops  are 
level  with  the  top  of  the  slab  to  be  cast,  and  clamped, 
these  side  forms  are  rigidly  held  by  the  bolts,  no  other 
bracing  being  required.  The  concrete  beds,  which 
cannot  wai-p  out  of  shape  or  change  in  size  with  the 
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BOLTS  SET  IN  CONCRETE  CASTING  PLATFORM  HOLD  CANTILEVER  SIDE  FORMS  RIGID 


weather,  make  it  possible  to  cast  a  large  number  of 
slabs  which  are  exact  duplicates,  which  renders  close 
fitting  and  rapid  erection  easy. 

Only  a  few  of  the  slabs  show  a  tendency  to  stick 
to  the  concrete  beds,  but  as  all  are  raised  by  one  edge 
with  a  crane  there  is  no  delay  on  this  account.  None 
of  these  slabs  has  shown  an  injured  surface  as  a  result 
of  sticking.  The  tendency  has  been  overcome  in  each 
case  of  oiling  the  bed  a  little  more  carefully  next  time. 
The  paraffin  coat  applied  to  each  bed  at  the  start  has 
prevented  any  absorption  of  water  from  the  concrete. 

The  work  is  being  done  by  the  Unit  Construction  Co. 
for  the  Youngstown  Sheet  &  Tube  Co. 


Flap  of  Belting  Better  Than  Automatic  Stop 
on  Concrete  Tower 

By  John  T.  Sullivan 

Roos  Bros.,  Engineers  and  Concrete  Contractors,  Cincinnati,  Ohio. 

A  FLAP  of  leather  belting  nailed  on  the  end  of  a 
wood  chute  to  extend  it  over  the  edge  of  the  con- 
crete bucket  in  the  hoisting  tower  has  been  found  in 


the  writer's  experience  to  work  better  than  the  aut;^- 
matic  section  of  chute  generally  used,  which  moves  i  • 
such  a  way  as  to  clear  the  bucket  when  being  hoistc  ". 
or  lowered.  Occasionally  the  automatic  stop  fails  t^ 
work  properly  and  the  bucket  strikes  its  projecting  end 
when  being  lowered  and  wrecks  it,  causing  delay. 

The  flap  device  is  made  by  placing  a  stationary  wood 
chute  from  the  mixer  to  within  a  couple  of  inches  of 
the  bucket.  At  the  end  of  this  spout  a  piece  of  *  x  12- 
in.  leather  belting  is  nailed  to  the  under  side  of  the  wood 
so  as  to  project  about  5  in.  beyond  its  end.  The  belting 
is  sufl!iciently  stiff  to  discharge  the  concrete  into  the 
bucket  and  at  the  same  time  is  flexible  enough  to  allow 
the  bucket  to  move  up  and  down  without  difficulty. 


BELTING  ALLOWS  FREE  PASSAGE  OF  BUCKET 


Big  Fire  Loss  on   National   Forests 

Forest  fires  burned  over  962,000  acres  of  national 
forest  lands  in  1917  and  caused  a  loss  of  $1,358,600  to 
the  Government  in  timber,  forage,  and  young  growth, 
according  to  figures  compiled  by  the  Fore^-t  Service. 
While  <:he  loss  was  larger  than  for  several  years  past, 
officials  say  that,  considering  the  unusually  dangerous 
conditions,  it  was  remarkably  light.  Protracted  drought 
and  periods  of  high  winds  made  the  conditions,  they 
declare,  virtually  the  same  as  in  1910,  when  many  per- 
sons were  burned  to  death  and  $25,000,000  worth  of 
timber  on  the  national  forests  was  destroyed.  In  ad- 
dition to  the  actual  loss,  the  fires  of  last  year  entailed 
extra  expenditures  by  the  Government  of  $1,121,451. 
This,  it  is  pointed  out,  means  that  to  hold  the  fires  down 
large  numbers  of  men  have  to  be  withdrawn  from  pro- 
ductive work  and  much  money  spent  for  supplies.  The 
Forest  Service  officials  are  emphasizing  the  criminal 
wastefulness  of  forest  fires  that  can  be  prevented  and 
are  urging  greater  care. 


News  of  the  Week 


CURRENT     EVENTS     IN     THE    CIVIL      ENGINEERING     AND     CONTRACTING    FIELDS 


Plans  Made  for  Water-Works 
Convention  at  St.  Louis 

Plans  for  the  38th  annual  convention 
of  the  American  Water-Works  Assn., 
to  be  held  at  the  Planters  Hotel  in  St. 
Louis,  May  13-17,  include  the  exhibi- 
tion of  drawings,  catalogs  and  photo- 
graphs, but  no  exhibits  of  heavy  mate- 
rials will  be  made,  owing  to  freight 
conditions.  The  publication  committee 
is  preparing  a  program  which  will  be 
issued  soon. 

On  "Superintendents'  Day"  the  prin- 
cipal topics  will  be  cold  weather  trou- 
bles; increased  consumption  of  water, 
thawing  frozen  services  and  protection 
of  fire  hydrants;  and  office  records.  A 
questionnaire  on  these  subjects  will  be 
prepared  soon  by  the  subcommittee 
in  charge  of  "Superintendents'  Day." 

Important  committee  reports  are  ex- 
pected, especially  from  the  committee 
on  depreciation  and  the  committee  on 
revision  of  standard  specifications  for 
cast-iron  pipe  and  specials.  The  special 
advisory  committee  on  revisions  to  the 
constitution  has  reported  to  the  execu- 
tive committee  and  the  amendments 
suggested  will  be  submitted  for  final 
action  by  the  convention. 

Kansas  City  Votes  $1,250,000 
Water  Bonds 

Bonds  to  the  amount  of  $1,250,000 
for  a  new  water-works  pumping  station 
and  22,000  ft.  of  gravity  flow  conduit 
leading  to  it  were  approved  Apr.  2  by 
the  electors  of  Kansas  City,  Mo.  The 
vote  stood  33,583  to  2,858.  It  is  re- 
ported that  the  water  bond  issue  will 
be  supplemented  by  funds  taken  from 
the  revenue  of  the  water  department. 
Detailed  plans  for  the  improvements 
have  not  yet  been  completed.  Burton 
Lowther  is  chief  engineer  of  the  water 
department. 

May;  Extend  Hudson  Tube  Line 
to  Meadows  Shipyard 

Plans  have  been  prepared  to  extend 
the  facilities  of  the  Hudson  &  Man- 
hattan R.  R.,  which  now  connects  New 
York  City  under  the  Hudson  River  and 
across  the  Hackensack  Meadows  with 
Newark,  N.  J.,  to  the  shipyard  district 
which  has  grown  up  in  the  past  year 
on  the  meadows.  The  plan  at  present 
contemplates  the  extension  of  the  line 
of  the  Pennsylvania  R.R.  from  near 
its  Meadows  shops  to  the  entrance  of 
the  Federal  Shipbuilding  Co.  on  the 
Lincoln  Highway  at  the  Hackensack 
River.  Over  this  extension  the  trains 
of  the  Hudson  &  Manhattan  R.R., 
which  use  the  Pennsylvania  tracks  in 
that  section,  will  run  from  New  York  to 
the  new  terminal,  alternating  with 
trains  to  Newark. 

This  extension  will  serve  the  Federal 
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yard,  the  Foundation  Co.  shipyard,  the 
engineer  depot  and  the  contemplated 
Ford  shipyard.  It  should  remove  the 
housing  difficulty  of  this  section,  as  it 
will  put  the  whole  of  Jersey  City, 
Hoboken  and  Greater  New  York  within 
a  half  hour's  ride  of  the  yards.  Further 
street-car  connection  must  be  built  from 
Newark  to  tie  up  the  Submarine  Boat 
Corporation  shipyard  at  Fort  Newark, 
which  will  not  be  served  by  the  Hud- 
son tube  extension. 

At  present  the  scheme  is  in  confer- 
ence at  Washington  and  no  definite  de- 
cision has  been  made  by  the  interested 
government  bureaus,  that  is,  the  Rail- 
road Administration  and  the  Shipping 
Board. 


Small    Activated-Sludge    Plant 
Proposed   at   Chicago 

Plans  for  an  intercepting  sewer  are 
being  made  and  plans  for  an  activated- 
sludge  plant  are  proposed  by  the  Sani- 
tary District  of  Chicago  to  treat  the 
sewage  from  Melrose  Park,  Maywood, 
River  Forest  and  other  villages  having 
a  total  population  of  30,000,  which  is 
now  polluting  the  water  of  the  Des 
Plaines  River. 

The  sewer  would  be  about  three  miles 
Hong,  2  to  5  ft.  in  diameter,  with  a 
capacity  sufficient  for  the  dry-weather 
flow  from  a  population  of  150,000. 
Electrically  operated  pumps  would  de- 
liver the  sewage  to  an  activated- 
sludge  plant  with  capacity  for  a  popu- 
lation of  30,000.  The  effluent  would 
be  discharged  into  the  river.  .The  cost 
of  the  project  is  estimated  at  $750,000, 
but  permission  for  this  expenditure  has 
not  yet  been  obtained.  The  work  is 
under  the  direction  of  George  M.  Wis- 
ner,  chief  engineer  of  the  Sanitary  Dis- 
trict of  Chicago. 


Building  Construction  Tied  Up 
by  Kansas  City  Strike 

The  building  and  street  railway  in- 
dustries of  Kansas  City,  Mo.,  and  every 
other  industry  dependent  on  union  labor 
was  tied  up  by  a  strike  which  began 
about  Mar.  28  with  laundry  wagon 
drivers  who  demanded  increased  pay. 
Construction  work  was  stopped  in- 
definitely, including  work  on  the  $2,- 
000,000  power  house  of  the  Kansas  City 
Light  and  Power  Company. 


No  Bridge  Across  Hudson  River 
with  Intermediate  Pier 

Governor  Whitman  of  New  York  on 
Apr.  9  signed  the  Sage- Welsh  bill  to 
prevent  the  erection  by  the  New  York 
Central  R.R.  of  a  bridge  with  an  inter- 
mediate pier  in  the  Hudson  River  near 
Castleton. 


Inland  Waterways  Regiment 
Being  Recruited 

Men    Familiar    with    Canal    Operation 
Wanted   for    Service   in   France 

as  Engineer  Troops  • 

Engineer  troops  are  wanted  in  France 
to  help  to  operate  the  canal  systems 
there  being  used  in  the  war  transporta- 
tion service.  To  this  end  a  nev.'  regi- 
ment, known  as  the  57th  Engineers 
(Inland  Waterways  Regiment)  is  being 
recruited  under  Col.  James  F.  Bell,  of 
the  Corps  of  Engineers,  U.  S.  A.,  who 
has  his  headquarters  at  Laurel,  Mary- 
land. 

The  official  call  for  recruits  is  as  fol- 
lows : 

"This  opportunity  not  only  to  see  and 
travel  on  the  rivers  and  canals  of 
France  but  to  gain  first  hand  experi- 
ence in  operating  a  system  that  is  a 
model  is  one  that  will  appeal  to  many 
young  Americans,  as  well  as  to  those 
who  have  had  years  of  experience  on 
our  own  waterways.  They  will  see  here 
not  only  an  opportunity  to  serve  their 
country  but  an  opportunity  to  serve  her 
in  the  line  in  which  their  experience 
v/ill  make  their  work  most  valuable. 
Bargemen,  teamsters,  saddlers,  sail- 
rriakers,  riggers,  blacksmiths,  ship  car- 
penters, steersmen,  hoisting  engineers, 
marine  gasoline  engineers  and  a  few 
clerks  will  be  needed. 

Requirements  for  Enlistment 
"The  requirements  for  enlistment  are 
the  same  as  for  recruits  in  general  with 
the  added  requirement  that  men  must 
have  experience  as  outlined  above.  An 
applicant  should  apply  for  the  57th 
Engineers  (Inland  Waterways  Regi- 
ment) at  the  nearest  recruiting  station 
and  give  his  age,  address,  trade  and 
years  of  experience  with  name  of  pres- 
ent and  of  a  previous  employer.  Men 
who  are  not  within  the  prescribed  age 
limits  or  who  cannot  pass  ttie  usual 
physical  examination  for  recruits  need 
not  apply.  Drafted  men  may  have  an 
opportunity  later  to  transfer  to  this 
regiment  but  they  cannot  enlist  for  it 
now  and  they  are  requested  not  to 
write  about  it  as  no  exceptions  can  be 
made  and  no  places  held  open.  Enlist- 
ments must  be  made  in  the  grade  of 
private,  but  as  there  are  thirty  men  in 
each  company  of  the  grade  of  ser- 
geant or  above  and  twenty-nine  in  the 
grade  of  corporal  the  opportunity  for 
promotion  will  be  excellent  for  good 
men  of  experience. 

"Recruiting  officers  have  authority  to 
enlist  qualified  men  for  this  regiment 
without  approval  by  the  colonel  of  the 
regiment.  Further  information  can  be 
obtained,  however,  by  application  to 
Col.  James  F.  Bell,  Engineers,  N.A., 
Laurel,  Md." 
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Labor  Department  Housing  Bill 
Passes  House 

The  second  Government  housing  bill 
passed  the  House  of  Representatives 
Apr.  2  and  is  now  before  the  Senate. 
This  bill,  as  amended,  provides  for  an 
appropriation  of  $60,000,000  "for  the 
purpose  of  providing  housing,  local 
transportation  and  other  community 
facilities  for  such  industrial  workers  as 
are  engaged  in  industries  connected 
with  and  essential  to  national  defense." 
The  money  is  to  be  spent  under  the  di- 
rection of  the  Secretary  of  Labor,  who 
has  already  formed  a  special  housing 
division  under  Otto  M.  Eidlitz,  to  carry 
on  the  work.  As  originally  introduced 
the  bill  carried  an  appropriation  of 
only  $50,000,000,  but  was  amended  as 
noted  with  the  provision  that  $10,000,- 
000  shall  be  spent  on  homes  for  war 
workers  in  the  District  of  Columbia. 

After  the  bill  passed  the  House  it 
was  found  that  it  did  not  appropriate 
the  allotted  sum  but  only  provided  for 
its  future  appropriation.  It  is  an- 
nounced that  a  revised  bill  will  be  im- 
mediately introduced. 

The  sum  provided  in  this  bill  is  in 
addition  to  the  $50,000,000  appropriated 
for  housing  shipyard  workers  under 
direction  of  the  Shipping  Board. 

B.  M.  Baruch,  of  the  War  Industries 
Board,  testifying  before  a  House  com- 
mittee on  Apr.  8,  asked  for  an  addi- 
tional appropriation  of  $10,000,000  for 
housing  ordnance  workors.  It  had  been 
heretofore  understood  that  the  bill  now 
before  Congress  covered  that  field. 

Government    Wants    Assistant 
Sanitary  Engineers 

The  U.  S.  Civil  Service  Commission 
announces  for  May  7  an  examination 
fcr  assistant  sanitary  engineer  for  men. 
Vacancies  in  the  Public  Health  Serv- 
ice at  $1600  a  year  will  be  filled  from 
this  examination.  The  duties  will  be  to 
make  studies  of  public  health  matters 
involving  engineering  problems,  includ- 
ing stream-pollution  and  sanitary  sur- 
veys, the  treatment  of  water,  sewage, 
and  industrial  wastes,  and  other  simi- 
lar subjects.  Competitors  will  not  be 
required  to  report  for  examination  at 
any  place,  but  will  be  rated  on  physical 
ability,  10;  education,  training,  and  ex- 
perience, 90.  Applicants  must  have 
been  graduated  from  a  college  or  uni- 
versity of  recognized  standing,  with  in- 
struction including  full  courses  in  sani- 
tary engineering,  and  have  had  at  least 
one  postgraduate  year  of  laboratory  or 
field  experience  in  some  branch  of  sani- 
tary engineering;  or  have  had  at  least 
two  years'  competent  experience  in 
sanitary  engineering;  or  a  combination 
of  education  and  experience  as  outlined 
above  aggregating  three  years.  Special 
credit  will  be  given  for  training  in  anti- 
malarial measures  or  supervisory  ex- 
perience in  ditching  or  drainage.  Ap- 
plicants must  not  have  reached  their 
forty-fifth  birthday  on  the  date  of  the 
examination.  Further  information  may 
be  obtained  from  the  commission,  Wash- 
ington, D.  C. 


Government  Makes  Progress 
in  Concrete  Boats 

Big  Ship  Program  Put  Up  to  Congress 

by  Shipping  Board — Nav/  to  Build 

500-ton  Barges 

(Washington  Correspondence) 
Concrete  ship  and  barge  plans  in 
Washington  are  progressing.  The 
Shipping  Board,  through  the  medium 
of  the  Official  Bulletin  and  newspaper 
interviews,  the  latter  not  necessarily 
authentic,  announced  progress  toward 
large  ship  construction  and  the  expe- 
diting of  plans  for  the  operation  of 
Government  yards.  In  the  matter  of 
smaller  vessels  the  Navy  Department 
received  bids  for  twelve  500-ton  con- 
crete barges  for  use  in  several  navy 
yards. 

The  original  plans  of  the  Shipping 
Board  contemplated  the  letting  of  three 
and  possibly  four  contracts  for  the 
construction  of  3500-ton  concrete  ships 
to  private  parties  who  would  submit 
their  own  designs,  to  be  checked  by  the 
Shipping  Board,  and  who  would  build 
the  ships  under  the  Board's  direction. 
In  addition,  the  Board  designed  a  ship 
of  its  own,  the  construction  of  which 
was  to  be  let  to  some  contractor.  With 
these  several  experimental  vessels  to 
judge  from,  the  Board  would  then 
proceed  to  develop  a  standard  ship 
which  would  be  built  in  large  numbers, 
provided  the  experiments  proved  suc- 
cessful. 

On  this  program  three  contracts  were 
let  for  3500-ton  ships,  as  noted  in  these 
columns  at  the  time.  Work  has  been 
started  on  the  ways  of  one  of  these 
ships,  but  the  two  others  have  not  got 
beyond  the  design  stage.  On  account 
of  the  delays  incident  to  checking  over 
the  designs  of  the  vessels  submitted, 
the  Board  is  now  disposed  to  discard 
this  method  of  construction  and  to  pro- 
ceed more  strongly  than  contemplated 
to  build  ships  of  its  own  design. 

Accordingly,  the  Board  will  locate 
three  and  probably  five  yards  for  build- 
ing concrete  ships,  these  yards  to  be 
owned  by  the  Government  and  to  be 
used  for  the  construction,  by  contract, 
of  Government  designed  ships.  While 
the  first  ships  will  undoubtedly  be  the 
3500-ton  freighters  already  designed  by 
the  Board,  design  of  a  7500-ton  boat 
will  be  immediately  started.  Contracts 
are  also  about  to  be  completed  with 
the  San  Francisco  Shipbuilding  Co.  for 
7500-ton  ships  in  its  yard,  where  the 
5000-ton  "Faith"  was  launched  re- 
cently. Engines  for  the  3500-ton  boat 
— designed  and  built  for  the  Govern- 
ment's 3500-ton  wooden  boat — will  soon 
be  available.  Equipment  for  a  7500- 
ton  boat  must  be  designed  and  built 
and  could  hardly  be  ready  for  some 
time,  so  that  starting  a  7500-ton  ship 
now  would  not  avail  much. 

In  pursuance  of  the  Board's  scheme, 
on  Apr.  8  Chairman  Hurley  announced 
that  the  Shipping  Board  would  request 
a  special  appropriation  of  Congress  of 
$50,000,000  for  the  new  program.  It 
is  believed  no  opposition  will  develop 
and  the  money  will  soon  be  granted. 


The  Navy  Department  barges  are  to 
be  used  at  the  navy  yards  at  Boston, 
Brooklyn,  Philadelphia,  Norfolk  and 
Charleston.  Specifications  were  sent 
to  35  firms  and  10  submitted  bids, 
which  will  be  opened  about  Apr.  17. 
The  advertisement  asked  bids  on  twelve 
500-ton  (dead-weight  cargo)  rein- 
forced-concrete  harbor  barges,  to  carry 
coal  on  deck  within  flashboards  and 
oil  in  compartments  below  deck  within 
the  hull.  Bidders  were  requested  to 
submit  their  own  designs,  there  being 
certain  restrictions  as  to  freeboard,  unit 
stresses,  strength,   etc. 


To  Safeguard  Labor  Interests  in 
Limiting  Capital  Issues 

To  reduce  the  possibility  of  local 
unemployment  arising  from  limitations 
on  building  and  capital  expenditures, 
the  Federal  Reserve  Board's  Capital 
Issues  Committee  has  arranged  to  con- 
sult with  officials  of  the  American 
Federation  of  Labor  and  the  United 
States  Employment  Service  before  dis- 
approving or  approving  issues  of  se- 
curities which  would  seriously  affect 
labor  conditions.  Where  it  appears  de- 
sirable to  curtail  or  prevent  construc- 
tion, even  at  the  expense  of  throwing 
men  out  of  work,  special  effort  will  be 
made  to  transfer  unemployed  laborers 
to  other  work. 

Frank  Morrison,  secretary  of  the 
Federation  of  Labor,  and  John  B 
Densmore,  director  of  the  Government 
Employment  Service,  will  act  as  un- 
official advisers  to  the  Capital  Issues 
Committee. 


War  Labor  Board  Appointed 

Creation  of  a  National  War  Labor 
Board  to  adjust  all  labor  disputes  dur- 
ing the  war  was  proclaimed  Apr.  9  by 
President  Wilson,  with  its  members  the 
same  men  who  recently  framed  the 
labor  policy  of  the  Government  for  the 
war  period. 

The  board  is  headed  by  ex-President 
Taft,  selected  by  employers,  and  Frank 
P.  Walsh,  selected  by  employees,  repre- 
senting the  public. 

Emergency  Fltet  Corporation 
Needs  Chief  Clerks 

Need  of  men  to  fill  positions  as  chief 
clerks  is  announced  by  the  United 
States  Shipping  Board,  Emergency 
Fleet  Corporation,  through  John  M. 
Goodell,  employment  manager.  The 
corporation  needs  about  half  a  dozen 
men  of  considerable  executive  capacity 
of  a  ceitein  kind,  who  will  go  into  the 
general  offices  of  the  Emergency  Fleet 
Corporation  at  $1500  a  year,  and  be 
trained  to  become  chief  clerks  of  di- 
visions. The  promotion  for  the  good 
men  is  generally  very  rapid,  rising  first 
to  $1800  when  they  are  tried  out  a? 
chief  clerks,  then  rising  to  $2000,  $2200 
and  $2400  as  they  show  capability  and 
the  positions  become  vacant. 

These  men  in  their  offices  of  chief 
clerk  generally  begin  work  at  half  past 
eight  in  the  morning  and  work  to  about 
half  past  six  every  day,  with  the  proba- 
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bility  that  they  will  be  called  on  for 
Sunday  work  from  time  to  time,  and 
the  further  probability  that  in  some  of 
the  divisions  they  will  have  to  work 
Rbout  half  of  their  evenings  to  ten 
o'clock  or  to  midnight.  The  corpora- 
tion announces  that  the  work  to  be 
done  by  these  Picn,  who  are  needed 
badly  by  the  government,  is  very  im- 
portant in  a  certain  sense. 

Ontario  Dam  Fails  and  Puts 
Burden  on  Niagara  Power 

On  March  9  a  section  125  ft.  long 
slid  out  of  the  Springbank  concrete 
dam,  on  the  Thames  River  about  five 
miles  below  London,  Ont.,  putting  out 
of  sei'vice  the  500-hp.  electric  station 
there  and  throwing  that  much  more 
burden  on  the  Niagara  Falls  hydro- 
electric plants  which  are  already  loaded 
far  beyond  their  capacity. 

The  London  dam  was  built  about  19 
years  ago  to  provide  for  a  power  sta- 
tion supplying  the  water-works  with 
electricity.  Since  early  spring  the 
river  has  been  in  flood  and  some  time 
ago  a  breach  developed  under  the  dam 
which  gradually  widened  and  culmi- 
nated in  the  failure.  An  investigation 
is  in  progress. 

May  Change  Office  Hours  to  Cure 
Washington  Street  Congestion 

The  ever-increasing  number  of  gov- 
ernment employees  in  downtown  Wash- 
ington some  time  ago  taxed  the  street 
car  system  beyond  its  capacity.  This 
will  lead  to  a  radical  readjustment  of 
governmental  business  hours  if  a 
recommendation  of  John  F.  Beeler, 
traffic  expert  for  the  Public  Utilities 
Commission  of  the  District  of  Colum- 
bia, is  adopted.  Mr.  Beeler's  sugges- 
tion proposes  advancing  the  hour  of 
opening  a  number  of  the  government 
departments  from  30  min.  to  one  hour, 
and  changing  the  closing  hour  simi- 
larly. That  is,  some  of  the  departments 
will  open  at  8,  others  at  8:30,  others 
at  9  and  others  at  9:30,  ending  their 
officials  day  IVz  hours  after  their  open- 
ing in  each  case,  with  a  half-hour  lunch 
period.  In  this  way  it  is  hoped  to  dis- 
tribute the  peak  load  not  only  on  the 
street  cars  but  also  in  the  streets, 
which  are  today  in  downtown  Washing- 
ton crowded  to  an  unheard  of  condi- 
tion in  that  hitherto  roomy  city. 

Goethals  and  Company  to  Super- 
vise Works  in  Louisiana 

George  W.  Goethals  &  Co.,  Inc.,  New 
York,  have  been  retained  as  consulting 
engineers  by  the  Dock  Commission  of 
the  Port  of  New  Orleans  to  locate,  de- 
sign, aod  supervise  the  construction  of 
an  industrial  canal  and  locks  connecting 
lake  Pontchartrain  with  the  Mississippi. 

The  Capital  Issues  Committee  of  the 
Government  has  approved  the  bond  is- 
sue of  $3,500,000  to  begin  preliminary 
work. 

George  M.  Wells,  a  membei  of  the 
firm  and  one  of  the  principal  assistants 
to  General  Goethals  on  the  Panama 
Canal,  will  be  in  charge  of  the  work. 


Lower  Costs,  Higher  Wages 
and  Shorter  Hours 

Discussion  at  Chicago  Conference  Deals 

With   Present   and    Future   War 

Labor    Conditions 

At  a  conference  held  in  Chicago 
Mar.  27-29,  under  the  management  of 
the  Society  of  Industrial  Engineers 
and  the  Western  Efficiency  Society,  the 
proceedings  and  discussion  related  al- 
most entirely  to  war  labor  conditions 
from  the  point  of  view  of  conserving 
the  available  supply  of  labor  and  of 
securing  a  maximum  production. 
Emphasis  was  laid  on  the  after-war 
condition  which,  it  was  asserted  by 
Harrington  Emerson,  consulting  engi- 
neer, would  involve  lower  costs  with 
higher  wages  and  shorter  working 
hours.  Readjustment  after  the  war  to 
take  care  of  men  returning  to  civil  em- 
ployment, and  especially  to  take  care 
of  those  who  are  crippled  and  dis- 
abled, was  the  subject  of  a  series  of 
papers. 

Higher  Wages  and  Shorter  Hours 

Mr.  Emerson  took  the  position  that 
the  universal  aim  must  be  to  reduce 
costs;  that  as  costs  go  down,  wages  will 
rise,  and  as  men  become  more  prosper- 
ous and  attain  a  high  standard  of  liv- 
ing, they  will  demand  shorter  working 
periods.  It  was  said  by  Mr.  Emerson 
that  the  employer  should  recognize  this 
coming  change  and  adapt  himself  to  it 
for  his  own  interest  as  well  as  that  of 
his  employees. 

The  position  of  women  in  industry, 
particularly  in  replacing  men  under 
present  and  future  conditions  of  labor, 
was  dealt  with  in  another  series  of 
papers  and  addresses.  Some  of  these 
discussed  the  varied  kinds  of  labor — - 
light  and  rough — which  are  now  being 
undertaken  by  women.  C.  E.  Knoeppel, 
New  York,  presented  a  report  based  on 
the  replies  to  a  questionnaire  sent  to 
100  employers,  mainly  manufacturers. 
He  considers  that  women  are  needed  in 
industry,  and  that  their  employment 
will  not  be  detrimental  to  organized 
labor.  Employers  in  general  agree  that 
women  taking  the  place  of  men  should 
receive  the  same  pay  as  the  latter,  so 
that  there  would  be  little  inducement  to 
discharge  men  for  the  sake  of  employ- 
ing cheaper  labor.  In  the  heav'ier  in- 
dustries Mr.  Knoeppel  considered  that 
man-power  should  be  utilized  as  much 
as   possible  before   introducing  women. 

Wasteful  Labor  Shifting 
It  was  pointed  out  that  much  time 
and  energy  are  lost  through  men  mov- 
ing from  place  to  place,  owing  to  em- 
ployers competing  with  one  another  for 
the  men  required.  In  Mr.  Knoeppel's 
o^iinion  manufacturers  and  labor  unions 
should  cooperate  to  stabilize  wages  and 
prevent  this  wasteful  shifting  of  labor. 
Other  speakers  referred  to  methods  of 
training  men  in  their  work,  providing 
comfortable  working  and  living  condi- 
tions and  encouraging  permanent  em- 
ployment. At  Rochester,  N.  Y.,  when  a 
large  supply  of  labor  was  needed  for 


new  war  industries,  it  was  considered 
highly  undesirable  to  take  men  away 
from  established  plants.  The  local 
labor  agency  advertised  and  circular- 
ized in  towns  and  villages  within  a  150- 
mile  radius,  pointing  out  the  offers  of 
employment  and  the  advantages  of  the 
city  as  a  place  of  residence.  This 
worked  well,  since  it  attracted  many 
men  who  probably  had  often  thought 
of  such  a  move,  and  who  were  stimu- 
lated to  take  this  step  by  the  direct  offer 
of  employment. 

Col.  A.  D.  Kniskern,  U.  S.  A.,  de- 
scribed the  great  development  of  the  U. 
S.  quarter-master  depot  at  Chicago  to 
meet  war  conditions.  The  force  has  in- 
creased from  3  officers  and  40  civilian 
employees  to  96  officers  and  2500  em- 
ployees, besides  300  inspectors.  The 
office  and  warehouse  space  has  increased 
from  35,000  sq.ft  to  2,500,000  sq.ft. 
The  purchases  amount  to  $25,000,000 
per  month.  The  methods  employed  in 
the  ordering,  acceptance  and  payment 
for  goods  was  explained,  and  Col. 
Kniskern  pointed  out  the  reasons  for 
these  methods. 


Changes  in  Engineering  Person- 
nel at  Hog  Island 

A  number  of  changes  in  the  directing 
engineering  personnel  of  the  American 
International  Shipbuilding  Corporation 
which  is  building  and  operating  the 
Government  agency  shipyard  at  Hog  Is- 
land, Philadelphia,  have  recently  been 
announced.  Frederick  Holbrook  has 
been  elected  vice-chairman  and  manag- 
ing director  of  the  corporation  and 
will  act  as  the  chief  executive  officer, 
though  Dwight  P.  Robinson  remains  as 
president.  Mr.  Holbrook  is  a  member  of 
the  Boston  contracting  firm  of  Holbrook, 
Cabot  &  Rollins  and  is  a  vice-president 
of  the  American  International  Corpora- 
tion. Ira  W.  McConnell,  chief  engineer 
of  Stone  &  Webster,  has  been  made 
works  manager  of  the  shipyard,  suc- 
ceeding Thomas  A.  Carr,  and  O.  G.  Dale 
has  been  made  chief  engineer  succeed- 
ing G.  H.  Manning.  E.  C.  Macy  is  the 
new  transportation  manager,  in  place 
of  H.  G.  Oviatt,  and  will  continue  in 
charge  of  the  materials  distribution  de- 
partment. 

In  the  ship  construction  work  the  en- 
gineering heads  are  L.  D.  Lovekind, 
fabricating  manager;  G.  L.  Gillette, 
manager  of  hull  fabrication;  C.  C. 
Thomas,  manager  machinery  fabrica- 
tion and  H.  L.  Lowe,  fabricating  engi- 
neer. The  manager  of  ship  construc- 
tion is  J.  T.  Martin. 


Chicago  Engineers  Want  Techni- 
cal Man  to  Head  City  Shops 

Chicago  Engineers  on  Apr.  4  pro- 
tested to  the  Civil  Service  Commission 
against  placing  the  municipal  shops  in 
charge  of  a  layman  instead  of  a 
mechanical  engineer.  If  the  commis- 
sion places  the  position  under  "super- 
vising service,"  it  is  feared  that  it  may 
be  filled  by  a  politician.  An  emergency 
committee,  consisting  of  W.  H.  Finley, 
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James  N.  Hatch,  Isham  Randolph,  T. 
B  Lambert  and  Harold  Almert,  was 
appointed  by  the  American  Association 
of  Engineers  to  appear  before  the  com- 
mission, which,  contrary  to  the  desires 
of  the  Department  of  Public  Works, 
has  placed  the  position  in  "supervising 
service"  rather  than  "engineering  serv- 
ice." 

In  the  opinion  of  John  E.  Ericson, 
city  engineer,  no  person  except  an  en- 
gineer can  fill  this  position  properly. 
He  holds  that  classifying  it  outside  of 
the  engineering  service  is  not  for  the 
best  interests  of  the  city,  and  certainly 
is  a  direct  blow  to  the  city's  engineering 
service.  If  the  engineers  in  the  lower 
grades  are  not  given  the  opportunity 
to  compete  in  examination  for  the  bet- 
ter positions  considerable  incentive  to 
good  work  is  removed. 


partment  heads,  Washington,  D.  C: 
Dr.  George  Otis  Smith,  Director,  Geo- 
logical Survey,  Department  of  the  In- 
terior; A.  P.  Davis,  Director,  Reclama- 
tion Service,  Eighth  and  E  Sts. ;  Dr. 
W.  S.  Stratton,  Director,  Bureau  of 
Standards. 


Pas    de     Tabac,     Pas    de     Cigarettes; 
Inutile  d'insister!" 

"No  good  to  send  cigs.  from  states, 
as  they  pinch  all  of  them.  Am  puffing 
on  a  rank  French  weed  now  and  even 
my  stock  of  these  is  about  exhausted." 


Technical  Students  Wanted  for 
Summer  Work 

Opportunities  for  valuable  service  to 
the  Government  during  the  summer 
vacation  are  open  to  undergraduates  in 
technical  schools,  according  to  a  bul- 
letin just  issued  by  the  Federal  Board 
for  Vocational  Education.  The  state- 
ment is  as  follows: 

"Most  of  the  younger  technical  men 
from  three  branches  of  Government  ser- 
vice— the  Reclamation  Service,  the  Bu- 
reau of  Standards,  and  the  Geological 
Survey  (topographical  branch) — have 
been  detailed  for  special  war  service 
either  here  or  abroad.  The  draft  has 
cut  off  from  these  branches  their  usual 
supply  of  new  men.  This  leaves  the 
personnel  of  these  departments  so  de- 
pleted that  it  is  almost  impossible -for 
them  to  do  their  regular  work;  only 
with  difficulty  can  they  supply  men 
needed  for  the  Army. 

"In  this  emergency  the  Government 
calls  upon  the  technical  students  of  the 
country.  From  May  1  to  Oct.  1  there 
is  much  work  in  these  departments  that 
can  be  performed  by  undergraduates 
with  technical  training.  Those  par- 
ticularly desired  are  young  men  of  good 
physique  who  are  below  the  draft  age, 
and  those  members  of  the  enlisted  re- 
serve who  will  not  complete  their  col- 
lege work  before  October,  1918. 

"For  the  Bureau  of  Standards. — Not 
less  than  one  year  of  work  of  college 
gi-ade  in  physics  and  mathematics. 
(Special  mechanical  and  testing  skill  is 
desirable.) 

'  "For  the  Reclamation  Service. — Not 
less  than  one  year  of  work  of  college 
grade  in  civil  engineering  and  survey- 
ing. 

"For  the  Geological  Survey. —  (Topo- 
graphical branch) — Not  less  than  one 
year  of  work  of  college  grade  in  civil 
engineering.  (Special  work  in  map 
making  is  desirable.) 

"Men  with  drafting  ability  and  ex- 
perience are  also  particularly  desired. 
These  indicate  the  minimum  require- 
ments; additional  qualifications  will 
lead  to  better  paid  positions." 

Further  information  may  be  obtained 
by  wi'itiiig  to  one  of  the  following  de- 


Light  Railways  Replacing 
Motor  Trucks 

War  Correspondent  Writes  of  Observa- 
tions Back  of  the  British  Lines 

Recent  letters  received  from  R.  K. 
Tomlin,  Jr.,  war  correspondent  of  En- 
gineering Neivs-Record,  written  (as  a 
report  to  the  editor)  after  a  visit  to 
the  British  front,  will  be  of  interest  to 
readers : 

"Am  too  busy  to  write  more.  Will 
give  you  full  details  of  British  front 
trip  when  I  can  find  time.  A  Bouche 
plane  shot  down  almost  over  my  head. 
Fell  in  a  sheet  of  flames.  "Tin  hat"  and 
gas  mask  no  novelty  to  me  now.  Off 
for  Lyons  next  week — seems  tame  after 
what  I've  been  through, 

"Was  very  interested  in  your  hint  at 
an  English  trip.  This  looked  pretty 
good  to  me — but  not  right  away. 
There's  more  stuff  to  be  picked  up  h^re. 
The  chief  difficulty  thus  far  has  been 
this:  The  U.  S.  Army's  work  until 
very  recently  has  been  almost  entirely 
on  paper — organizing,  planning,  etc. 
Naturally  this  stuff  doesn't  make  a 
hair-raising  story.  But  the  real  field 
work  is  beginning  to  come  along  by  de- 
grees now. 

Don't  Stay  Long  in  Paris 
"Your  letter  was  most  encouraging 
and  helpful  and  has  given  me  a  new 
stimulus  in  my  work.  Have  just  re- 
ceived copy  of  Engineering  News- 
Record  containing  my  road  story  and 
am  glad  to  know  you  liked  it.  All  these 
little  souvenirs  from  home  are  most 
cheering,  for  a  fellow  gets  the  blues 
every  now  and  then  over  here.  It's  a 
rather  lonely  life,  for  the  friends  I 
make  at  the  University  Union  are  prac- 
tically all  officers  who  come  there,  stay 
a  few  days  and  then  depart  for  their 
stations  in  the  field,  after  which  I 
never  hear  of  them  again.  The  Army 
is  moving  all  of  its  departments  out 
of  Paris,  but  I  think  it  best  for  me  to 
continue  my  headquarters  there,  for  the 
present  at  least,  as  it  is  the  most  central 
point  from  which  to  travel. 

"Had  a  wonderful  week  on  the  British 
front  and  as  soon  as  this  Lyons  Fair 
business  is  over  I  will  send  you  a  real 
story  on  light  railways  (with  pictures) 
which  have  practically  superseded  high- 
ways for  the  delivery  of  everything  to 
the  front.  Scores  of  idle  lorries  parked 
along  the  sides  of  the  roads  told  an 
eloquent  story  of  what  the  light  rail- 
ways are  doing  in  taking  traffic  off  the 
roads.  The  British  are  splendid  fellows 
and  I  never  received  such  hospitality 
anywhere  before.  They  couldn't  do 
enough  for  me. 

"Tell  H this  town  is  smokeless. 

In  every  tobacco  shop  this  sign:     "Rien 
a    Fumer;"    or    this,    "Mille    Regrets! 


E.  Longstreth  Medal  Awarded  to 
Levi  Talbot  Edwards 

The  Franklin  Institute  has  recently 
awarded  its  Edward  Longstreth  Medal 
of  Merit  to  Levi  Talbot  Edwards,  Phil- 
adelphia. This  award  was  made  in 
recognition  of  Mr.  Edwards'  work  in 
df  vising  the  Talbot  compound  air-lift 
system  and  developing  it  to  such  an 
extent  that  it  has  become  an  effective 
method  of  raising  water. 


Milwaukee  Water  Purification 

An  appropriation  of  $30,000  for  ex- 
perimental work  in  filtration  and  other 
means  of  purification  of  water  has  been 
made  by  the  Common  Council  of  Mil- 
waukee. An  engineer  is  to  be  appointed 
to  direct  the  work,  which  will  probably 
extend  through  a  year.  H.  P.  Bohmann 
is    superintendent   of   water-works. 


Water-Purification      Chemicals 
Freed  From  Embargo 

Liquid  chlorine,  alum,  sulphate  of 
iron  and  similar  chemicals,  when  they 
are  to  be  used  in  purifying  public 
water-supplies  and  are  consigned  to 
municipalities,  have  been  freed  from 
embargo  by  the  priorities  section  of 
the  office  of  the  Director-General  of 
Railways.  An  order  has  also  been  is- 
sued which  exempts  from  embargo 
empty  metal,  glass  or  jacketed  oil, 
acid,  gas  or  ammonia  containers.  These 
orders  will  relieve  the  conditions  de- 
tailed on  pp.  685  and  688  of  Engineer- 
ing News-Record,  April  4.  The  re- 
sults of  a  canvass  of  priority  orders  in 
relation  to  general  supplies  for  water- 
works construction  and  operation  is 
given  on  p.  743  of  this  issue. 


Engineering  Societies 


At  the  meeting  tonight  of  The  Mon- 
treal Branch  of  the  Canadian  Society 
of  Civil  Engineers,  W.  Chase  Thom- 
son will  present  a  paper  on  "The  Ket- 
tle Rapids  Bridge,"  giving  the  rea- 
sons for  his  adoption  of  the  unusual 
design  (1000  feet  continuous  girder  in 
three  spans)  and  describing  the  inter- 
esting construction  methods  used  and 
the  difficulties  successfully  overcome  in 
the  erection  of  this  far  northern  bridge. 
Norman  Holland  will  speak  on  "My 
Views  (illustrated  ones)  on  Varnish 
Manufacture."  Mr.  Holland  is  a  chem- 
ist as  well  as  a  manufacturer. 

The  Brooklyn,  N.  Y.,  Engineers  Cluo 
will  meet  this  evening  to  hear  a  paper 
on  "Safety  of  Life  and  Property  at 
Sea,"  by  William  T.  Donnelley,  past 
president  of  the  club.  On  Apr.  16.- 
George  C.  Whipple,  also  a  past  presi- 
dent of  the  club,  who  returned  recently 
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Calendar 


Annual  Meetings 


I 


AMERICAN  WATER-WORKS  AS- 
SOCIATION ;  47  State  St.,  Troy, 
N.  Y.  ;  May  13-18,  St.  Louis.  Mo. 

AMERICAN  ASSOCIATION  OF  EN- 
GINEERS; 29  South  La  Salle  St., 
Chicagro  ;  May  14,  Chicago. 

AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS:  29  West  39th 
St.,  New  York  ;  Spring  meeting,  June 
4-7,   Worcester,    Mass. 

AMERICAN  INSTITUTE  OF  CHEMI- 
CAL ENGINEERS;  129  York  St., 
Brooklyn,  N.  Y.  ;  June  19-22,  Ber- 
lin,   N.    H. 

AMERICAN  CONCRETE  INSTI- 
TUTE; 27  School  St.,  Boston;  June 
24-26,  Atlantic  City,  N.  J. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS  ;  University  of 
Pennsylvania,  Philadelphia ;  June 
25-28,  Atlantic  City,  N.  J. 

AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS ;  29  West 
39th  St..  New  York ;  Atlantic  City, 
June  26-28. 


fi-om  Russia,  will  speak  on  "Russia  and 
Roumania  in  War  time";  on  Apr.  25 
Frank  C.  Hurd  will  address  the  club 
on  "Concrete  Ships,"  and  on  May  2 
John  C.  Knox,  assistant  U.  S.  district 
attorney,  will  describe  how  the  govern- 
ment deals  with  enemy  aliens. 

"The  Technical  Mind  and  the  City 
Plan"  was  the  subject  of  the  address 
delivered  Apr.  8  before  the  Louisiana 
Engineering  Society,  New  Orleans,  by 
C.  A.  Favrot. 

At  the  meeting  of  the  Engineers' 
Society  of  Milwaukee,  Milwaukee  sec- 
tion of  all  National  Engineering  So- 
cieties, held  under  the  auspices  of  the 
Milwaukee  section  of  the  American  So- 
ciety of  Refrigerating  Engineers,  April 
10,  Charles  L.  Fortier,  chief  engineer 
of  the  Johnson  Service  Co.,  gave  an 
illustrated  talk  on  "Automatic  Control 
Apparatus  for  Temperature  Control  in 
General,  and  Also  as  Applied  to  The 
Refrigerating  Industry." 

On  Saturday  afternoon,  Apr.  27,  the 
Harvard  Engineering  Society  of  New 
York  will  visit  the  shipyards  at  New- 
ark, N.  J.,  to  observe  the  progress  of 
the  Government's  shipbuilding  pro- 
gram. The  shipways,  the  shops  and 
the  Port  Newark  Terminal  yards  will 
be  inspected.  The  annual  meeting  of 
the  society  will  be  held  the  same  eve- 
ning at  the  Harvard  Club,  New  York. 

At  the  regular  meeting  of  the  Engi- 
neers' Club  of  Philadelphia  to  be  held 
Apr.  16,  the  address  of  the  evening  will 
be  made  by  Dr.  Morris  Jastrow,  Jr., 
librarian  of  the  University  of  Pennsyl- 
H  vania  and  professor  of  Semitic  lan- 
m  guages,  on  "The  War  and  the  Eastern 
MJ  Question."  The  paper  will  be  illus- 
^m     trated  with  lantern  slides. 

James  R.  Rumsey  was  elected  presi- 
dent of  the  Grand  Rapids,  Mich.,  Engi- 
neering Society,  Mar.  27.  H.  H.  Turner, 
director  of  the  society,  has  collected  for 
the  Red  Cross  350  yards  of  washed  trac- 
ing cloth  to  be  used  for  medicinal  pur- 
poses. Byron  F.  Parks  spoke  on  "Is  a 
Membership  in  the  Engineering  Society 


Worth  While?"  and  Lee  H.  Bierce  told 
of  the  relationship  the  Engineering  So- 
ciety held  with  commercial  bodies. 

Forty  civil  engineers  of  Wyoming 
met  in  Cheyenne,  Mar.  19  to  perfect  a 
state  organization.  They  represented 
all  sections  of  the  state.  G.  J.  Schenck, 
of  Basin,  acted  as  temporary  chairman 
and  C.  W.  Skinnor,  Cheyenne,  served 
as  temporary  chairman.  Among  the 
features  of  the  meeting  was  a  visit  to 
the  filter  system  and  other  parts  of 
the  Cheyenne  water-works. 

The  Detroit  Engineering  Society  met 
Apr.  5  at  the  Detroit  Board  of  Com- 
merce and  listened  to  an  address  by 
Bamlet  Kent,  a  member  of  the  society, 
on  "Dredging  Work  and  Straightening 
of  the  River  Rouge,"  and  also  on  "Cop- 
per Mining."  The  annual  meeting  of 
the  society  will  be  held  Apr.  27.  The  re- 
sults of  the  election,  by  mail  ballot,  of 
officers  of  the  society  will  be  announced. 
The  speakers  of  the  evening  will  be 
Maj.  Gen.  Charles  M.  Clement,  Col. 
W.  C.  Capels,  310th  Engineers,  and 
Capt.  Robert  Lausell,  Engineers*  Re- 
serve, French  army. 

The  nominating  committee  of  The 
Engineers'  Society  of  Pennsylvania  has 

made  the  following  nominations  for  the 
term  beginning  June  17:  President, 
C.  A.  Emerson,  Jr.;  secretary,  Howard 
E.  Moses;  treasurer,  W.  Grant  Ranch. 
C.  A.  Emerson,  Jr.,  is  a  graduate  of 
the  Massachusetts  Institute  of  Technol- 
ogy in  the  sanitary  engineering  course, 
and  was  employed  by  the  City  of  Balti- 
more for  a  number  of  years  on  the  new 
water-works  improvement.  Mr.  Emer- 
son succeeded  F.  Herbert  Snow,  now 
chief  engineer  of  the  Public  Service 
Commission  of  Pennsylvania,  as  chief 
engineer  of  the  Pennsylvania  State  De- 
partment of  Health,  two  years  ago. 
The  ballot  is  now  being  canvassed  and 
the  results  will  be  made  known  at  the 
meeting  of  May  13. 

Sergeant  B.  A.  Andrews,  of  the 
Argyll  and  Southern  Highlanders,  who 
has  been  two  and  a  half  years  at  the 
front,  addressed  the  members  of  The 
Chicago  Engineers'  Club  at  a  luncheon 
Apr.  3. 


Personal  Notes 


John  N.  Ma'^kall,  formerly 
engineer  of  surveys  for  the  State  Roads 
Commission,  Baltimore,  Md.,  and  at 
present  office  engineer  of  the  Pennsyl- 
vania State  Highway  Department,  has 
been  appointed  chief  engineer  of  the 
Maryland  State  Roads  Commission, 
succeeding  Henry  G.  Shirley.  Mr. 
Mackall  has  been  engaged  in  highway 
engineering  work  since  1905,  following 
his  graduation  from  Maryland  State 
College.  He  was  born  at  Mackall,  Md., 
32  yeai's  ago.  His  first  engagement 
was  with  the  highway  division,  Mary- 
land   Geological     Survey,    and    he    re- 


mained in  the  service  of  his  native 
state  until  February,  1917,  when  he 
became  connected  with  the  Pennsylva- 
nia department,  in  charge  of  surveys, 
plans,  estimates  and  bridges. 

Maj.  Warren  R.  Roberts, 
Quartermaster  R.  C,  has  been  promoted 
to  lieutenant  -  colonel.  Quartermaster 
Corps,  N.  A.  Lieut.-Col.  Roberts  was 
formerly  president  of  the  Roberts  & 
Schaefer  Co.,  consulting  engineers  and 
contractors,  Chicago.  He  is  at  present 
executive  officer  for  the  constructing 
branch  of  the  construction  division  of 
the  U.  S.  Army. 

George  T.  Slade,  vice  presi- 
dent in  charge  of  operation.  Northern 
Pacific  Ry.  Co.,  having  accepted  a  com- 
mission as  major  in  the  railway  trans- 
portation corps,  U.  S.  A.,  has  received 
an  indefinite  leave  of  absence.  John 
M.  Rapelje  is  appointed  acting  vice- 
president  in  charge  of  operation.  A.  M. 
Burt,  formerly  chief  engineer  mainte- 
nance of  way,  is  appointed  acting  gen- 
eral manager,  lines  east  of  Paradise, 
vice  Mr.  Rapelje.  The  office  of  chief 
engineer  and  chief  engineer  mainte- 
nance of  way  will  for  the  present  be 
consolidated,  in  charge  of  H.  E.  Ste- 
vens, chief  engineer. 

Albert  A.  Ort,  assistant  en- 
gineer for  the  Miami  Conservancy  Dis- 
trict, Dayton,  Ohio,  has  become  a  civil 
engineer  in  the  navj'  with  the  rank  of 
ensign. 

George  M.  Zimmerman  has 
been  elected  city  manager  of  Sandusky, 
Ohio,  to  succeed  George  T.  Lehner,  who 
resigned  after  serving  a  year.  Mr. 
Zimmerman  has  been  city  treasurer  of 
Sandusky  for  about  a  year. 

F  .  A  .  S  E  E  T  E  ,  conservator  of  for- 
ests of  the  Imperial  Forest  Service  of 
India,  hab  been  detailed  to  study  lum- 
bering and  forest  engineering  in  the 
United  States.  The  main  object  of  his 
visit  is  to  secure  first  hand  knowledge 
of  the  logging  and  milling  methods  used 
in  the  larger  logging  operations  of  the 
United  States,  in  order  that  such  meth- 
ods may  be  installed  in  the  National 
Forests  of  India,  thus  securing  in- 
creased production  to  meet  increased 
needs.  The  Forest  Service,  at  the  re- 
quest of  the  British  Government,  is  co- 
operating with  Mr.  Seete,  a;,d  has  ar- 
ranged with  the  lumbermen  of  the  Paci- 
fic Coast  for  an  inspection  of  logging 
and  milling  operations  in  California, 
Oregon  and  Washington.  Mr.  Seete, 
who  is  now  in  New  Orleans,  expects  to 
reach  San  Francisco  about  April  30. 

Richard  B.  Chillas,  for  the 
past  nine  years  chemical  engineer  with 
the  United  Carbon  Co.,  Cleveland,  Ohio, 
has  become  chemical  engineer  in  the 
research  laboratory  of  the  Frankfort 
plant  of  the  Barrett  Co.,  Pniladelphia. 

William  S.  Moore,  former 
city  engineer  of  Grand  Rapids,  Mich., 
now  state  highway  engineer  of  Indiana, 
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has  been  made  secretary  of  the  Indiana 
state  highway  commission. 

E.  M.  ROHRBOUGH,  Omaha, 
has  been  engaged  to  make  a  complete 
survey  of  Ord,  Neb.,  and  a  map  and 
plan  for  proper  grading  of  the  city. 

Capt.  Harry  B.  Douglas, 
Quartermaster  Corps,  U.  S.  A.,  has  been 
assigned  to  special  duty  with  Maj.  Wil- 
liam B.  Gray,  in  charge  of  the  construc- 
tion of  government  storage  depots  near 
Harrisburg,  Penn.  Mr.  Douglas  was 
formerly  associated  with  Major  Gray 
when  the  latter  was  general  construc- 
tion engineer  for  Kerbaugh  &  Co.,  rail- 
road contractors  and  bridge  builders. 
Since  1905  he  has  been  with  the  Penn- 
sylvania State  Highway  Department 
and  was  granted  leave  of  absence  to 
accept  a  commission  in  the  Quarter- 
master Corps. 

J.  E.  McDaniel,  city  manager, 
Montrose,  Col.,  has  resigned  and  will 
devote  his  time  to  farming. 

R.  A.  Steinhagen,  county 
surveyor  and  city  engineer  of  Cudahy, 
Wis.,  has  resigned  to  join  the  Twenty- 
ninth  Engineers  at  Camp  Devens,  Mas- 
sachusetts. 

Watson  G.  Harmon,  special 
sanitary  engineer.  Department  of  Pub- 
lic Service,  Toledo,  Ohio,  has  been  com- 
missioned as  captain  in  the  sanitary 
corps,  National  Army,  and  ordered  to 
report  at  Fort  Oglethorpe,  Georgia. 

W.  L.  Stevenson,  assistant 
engineer  in  charge  of  the  sewage  dis- 
posal division,  department  of  public 
works,  Philadelphia,  has  received  a 
leave  of  absence  from  the  city,  to  take 
up  war  work  with  the  U.  S.  Shipping 
Board  at  Washington,  under  the  direc- 
tion of  Maj.  Philip  S.  Doane,  director 
of  health  and  sanitation.  Mr.  Steven- 
son has  been  in  the  Philadelphia  Bureau 
of  Surveys  for  twenty  years  and  has 
been  in  charge  of  the  sewage  disposal 
division  ever  since  its  inception  more 
than  ten  years  ago.  His  new  position 
is  that  of  sanitary  engineer,  depart- 
ment of  health  and  sanitation,  United 
States  Shipping  Board. 

Dr.  B.  Franklin  Royer, 
who  has  been  chief  medical  inspector 
in  the  Pennsylvania  State  Department 
of  Health,  has  been  appointed  by  Gov- 
ernor Brumbaugh  as  acting  commis- 
sioner of  health,  succeeding  Dr.  S.  G. 
Dixon,  deceased. 

R  M.Mark,  formerly  of  Spencer- 
port,  N.  Y.,  is  now  connected  with  the 
Miami  Conservancy  District,  Dayton, 
Ohio. 

J.  H.  H  o  s  K  I  N  s  has  been  ap- 
pointed county  surveyor  of  Stanislaus 
county,  California,  to  succeed  Edgar 
H.  Annear,  who  is  now  a  captain  in  the 
Twentieth  Engineers,  U.  S.  A.  Mr. 
Hoskins'  staff  consists  of  Lloyd  Aldrich, 
assistant  highway  engineer;  Travis  B. 
Townsend,  chief  deputy,  and  Joseph 
Maguire,  chief  draftsman. 

J.  W.  Lowell,  assistant  division 
engineer  of  the  Universal  Portland 
Cement  Co.  for  the  past  two  years, 
and  connected  with  the  company  since 


1912,  has  been  appointed  to  succeed  K. 
H.  Talbot  as  division  engineer  at  the 
Pittsbui-gh  office.  Mr.  Talbot  has  been 
in  charge  of  Pittsburgh  activities  of  the 
promotion  bureau  since  1914.  G.  S. 
Eaton  succeeds  Mr.  Lowell  at  Chicago 
with  title  of  assistant  division  eng:i- 
neer,  and  G.  E.  Warren  has  been  made 
division  engineer  at  Chicago. 

H.  G.  Shirley,  state  highway 
engineer  of  Maryland,  has  been  selected 
as  seci'etary  of  the  Highway  Industries 
Association. 

James  W.  Morris,  former  city 
engineer  of  Portland,  Ore.,  who  has 
been  in  the  Engineer  Reserve  officers' 
training  camp  at  Camp  Lee,  Virginia, 
has  been  assigned  as  captain  to  the 
317th  engineers  (pioneers)  in  Chilli- 
cothe,  Ohio. 

J.  Waldo  Smith,  New  York, 
chief  engineer,  Board  of  Water  Sup- 
ply, City  of  New  York,  received  the 
honorary  degree  of  doctor  of  engineer- 
ing at  the  commencement  exercises  of 
Stevens  Institute  of  Technology  Apr.  2. 

Robert  S.  Parsons,  of  Nut- 
ley,  N.  J.,  assistant  to  President  Under- 
wood of  the  Erie  RR.,  has  been  ap- 
pointed by  Governor  Edge  of  New  Jer- 
sey to  succeed  the  late  Col.  Edwin  A. 
Stevens  as  a  member  of  the  State  High- 
way Commission.  Mr.  Parsons  is  a 
graduate  of  Rutgers  College  and  an 
engineer.  He  will  fill  one  of  the  two 
positions  on  the  highway  commission 
that  under  the  new  law  must  be  held 
by  engineers. 

Brig.  Gen.  Isaac  W.  Lit- 
tell,  Quartermaster  Corps,  U.  S.  A., 
who  was  head  of  the  cantonment  di- 
vision up  to  a  month  ago,  has  been 
detailed  as  a  member  of  the  army  re- 
tiring board. 

A.  G.  H  I  L  L  B  E  r  G,  consulting  hy- 
draulic engineer,  and  formerly  asso- 
ciate editor  of  the  Engineering  Record, 
left  last  week  for  Manila,  P.  I.,  to  be- 
come chief  engineer  and  manager  of  the 
engineering  and  contracting  department 
of  the  Pacific  Commercial  Company. 

Carl  F.  Meyer,  formerly  chief 
engineer  for  Morell  &  Nichols,  Minne- 
apolis, and  in  charge  of  the  industrial 
housing  project  at  Morgan  Park, 
Duluth,  Minn.,  has  resigned  his  posi- 
tion with  Morell  &  Nichols  to  accept 
that  of  construction  engineer  for  the 
Morgan  Park  Co.  at  the  same  place. 

Hugh  L.  Cooper  has  been  pro- 
moted from  lieutenant-colonel  to  jol- 
onel,  Engineer  Reserve  Corps,  National 
Army.  Colonel  Cooper  is  now  in  charge 
of  the  construction  of  the  Muscle 
Shoals  Dam  in  Alabama. 

Chester  A.  Smith,  Burns  & 
McDonnell,  consulting  engineers  of 
Kansas  City,  Mo.,  has  accepted  an  ap- 
pointment as  captain  in  the  sanitary 
corps  of  the  National  Army,  and  has 
reported  for  service  at  Fort  Oglethorpe, 
Ga.  Captain  Smith  is  36  years  of  age 
and  a  graduate  of  Kansas  State  Uni- 
versity. He  has  been  with  the  firm 
of  Burns  &  McDonnell  nine  years. 

Raymond  G.  Upton,  assistant 
sanitary   engineer,   Texas   State  Board 


of  Health,  has  received  a  commission  as 
first  lieutenant  in  the  sanitary  corps 
of  the  medical  department.  National 
Army.  He  is  stationed  at  Fort  Leav- 
enworth. 

H.  L.  Phelps,  engineer  of  Cedar 
County,  la.,  has  resigned  his  position 
to  become  district  engineer  with  the 
Iowa  State  Highway  Commission,  lo- 
cated in  Cedar  Rapids. 

L.  M.  Martin,  district  engineer 
for  the  Iowa  State  Highway  Commis- 
sion, located  at  Atlantic,  was  granted 
leave  of  absence  to  go  into  training 
for  a  captaincy  in  the  engineering 
corps.  By  reason  of  an  accident  he  has 
been  honorably  discharged  and  has  re- 
turned to  take  up  his  former  work. 

George  E.  Tebbetts,  bridge 
engineer  of  the  Kansas  City  Terminal 
Ry.  Co.,  has  received  a  leave  of  ab- 
scence  and  has  accepted  a  civilian  posi- 
tion with  the  Emergency  Fleet  Cor- 
poration, Washington.  Mr.  Tebbetts 
had  charge  of  the  design  of  the  high- 
line  viaduct  from  the  new  station  ta 
Kansas  City,  Kan.,  described  in  Engi- 
neering  News-Record  of  Mar.  7,  p.  466» 
This  structure  is  now  being  completed 
rapidly. 

R.  K.  Brown,  engineer  of  main- 
tenance of  way  of  the  Los  Angeles  & 
Salt  Lake  Ry.,  has  been  appointed  di- 
vision engineer  at  Salt  Lake  City,  Utah. 


Obituary 


Col.  William  L.  Guthrie, 
Engineers,  National  Army,  and  major. 
Corps  of  Engineers,  U.  S.  A.,  died  Apr. 
8  at  Camp  Zachary  Taylor,  Kentucky, 
where  he  had  been  in  command  of  the 
309th  Engineers.  Col.  Guthrie  was 
graduated  from  West  Point  in  1901  and 
had  served  up  to  the  beginning  of  the 
war  in  the  Corps  of  Engineers,  his  last 
post  being  in  charge  of  the  Mobile  dis- 
trict. 

Rear  Admiral  John  D. 
Ford,  U.  S.  N.,  retired,  died  in  Bal- 
timore Apr.  8.  Rear  Admiral  Ford 
was  born  in  Baltimore,  May  9,  1840, 
and  was  graduated  from  the  Maryland 
Institute  and  School  of  Design  and 
later  from  the  Potts  School  of  Me- 
chanical Engineering.  He  entered  the 
United  States  Navy  as  a  third  assist- 
ant engineer  in  1862,  serving  through- 
out the  Civil  War.  In  1864  he  was  a 
first  assistant  engineer,  and  was  pro- 
moted in  1890  to  chief  engineer.  Dur- 
ing the  Civil  War  he  took  part  in  the 
recapture  of  Baton  Rouge  and  the  bat- 
tle of  Mobile  Bay.  In  1898  Rear  Ad- 
miral Ford  took  part  in  the  actions  of 
May  1  and  Aug.  31  in  the  destruction 
of  the  Spanish  fleet  off  Cavite.  He 
retired  May  2,  1902,  with  the  rank  of 
rear  admiral. 

George  Tice,  Jr.,  assistant 
engineer,  Bureau  of  Public  Buildings 
and  Offices,  Brooklyn,  N.  Y.,  died  Mar. 
20.  He  was  43  years  old  and  had  been 
in  the  municipal  service  thirty  years. 


News  of  Engineering  Industries 


FOR     MANUFACTURERS     WHO     SERVE     ENGINEERS     AND     CONTRACTORS 


I  Loading  Machine  Replaces  Hand 
Labor  at   Concrete   Mixer 

Power  loading,  screening  and  auto- 
matic measuring  of  aggregate  are  per- 
formed by  a  machine  designed  for  use 
with  a  concrete  mixer  as  either  a 
portable   or   a    stationary    plant.      The 


veyor  cannot  then  be  lowered  until  the 
machine  is  at  rest. 

On  road  or  street  work,  sand  and 
stone  may  be  deposited  in  two  parallel 
piles  on  opposite  sides  of  the  machine, 
or  they  may  be  all  on  the  same  side, 
as  the  screening  and  proportioning  of 
the    batch    by    the    measuring    hopper 
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LOADER    DELIVERS     SCREENED     AND   MEASURED    AGGREGATE    TO    MIXER 


machine  is  operated  by  one  man  and 
hand  labor  required  where  charging  is 
is  said  to  save  from  66  to  75%  of  the 
done  by  wheelbarrows. 

Both  sand  and  stone  are  shoveled 
upon  a  single  horizontal  conveyor  which 
feeds  an  elevating  conveyor  discharg- 
ing into  a  rotary  screen,  where  the  ma- 
terials are  separated  and  delivered  to 
their  respective  bins.  A  measuring 
hopper  beneath  the  bins  takes  a  charge 
of  aggregate,  and  swings  outward  to 
dump  into  the  skip  of  the  mixer,  as 
shown  in  the  accompanying  view. 
Then  it  returns  into  position  beneath 
the  bins  and  is  reloaded  automatically. 
The  hopper  has  two  compartments 
which  can  be  adjusted  for  any  desired 
proportions  of  sand  and  stone.  For 
bank-run  g^ravel  a  larger  screen  and 
one-compartment  hopper  may  be  used. 
Cement  is  charged  into  the  skip  by  hand 
in  the  usual  way. 

Shoveling  is  facilitated  by  the  use 
of  the  lower  run  or  strand  of  the  con- 
veyor for  delivery.  As  this  is  only 
about  7  in.  from  the  ground  the  work  is 
facilitated,  and  some  of  the  shovelers, 
as  well  as  all  of  the  wheelers,  may  be 
dispensed  with.  The  conveyor  is  22  in. 
wide  and  50  ft.  long,  made  in  10-ft.  re- 
movable sections,  with  its  outer  end 
supported  on  wheels.  It  can  be  swung 
laterally  through  an  angle  of  180  deg. 
for  contact  with  the  piles  of  material. 
When  the  machine  is  to  move  for- 
I  ward,  the  conveyor  is  raised  at  the 
!  middle  by  the  cables  and  a  power 
hoist,  thus  reducing  its  length.  This 
can  be  done  and  the  machine  advanced 
10  or  15  ft.  in  about  30  sec.  To  pre- 
vent accidents,  the  hoist  is  so  inter- 
locked with  the  propelling  mechanism 
i  that  the  machine  cannot  be  moved  un- 
til the  conveyor  is  raised,  and  the  con- 


make  it  unnecessary  to  keep  the  ma- 
terials separate.  This  plan  leaves  one 
side  of  the  road  clear  for  bringing  up 
extra  material  if  required.  The  auto- 
matic measuring  in  combination  with 
the  screening  just  before  use  is  con- 
sidered of  special   advantage. 

The  machine  has  a  total  length  of  67 
ft  6  in.;  width,  6  ft.  10  in.;  height,  12 
ft.  7  in. ;  wheel  gage,  5  ft.  8  in. ;  weight, 
about  5%  tons,  including  the  gasoline 
engine.  It  is  built  by  the  Stamp  Load- 
ing Machine  Co.,  Milwaukee. 


Promoting  Faster  Car  Unloading 
in  New  England  Mill 

New  England  has  been  a  leader 
among  the  great  industrial  centers  in 
conserving  its  resources  in  man-power 


— in  aiding  its  men  to  deliver  increased 
output  to  the  nation  by  the  means  of 
modern  machinery.  Coal  shortage  and 
car  shortage  have  hampered  the  work 
of  New  England  mills.  Men  have  been 
scarce.  High  demurrage  charges  have 
spurred    the    rapid    unloading    of   cars. 

The  illustration  shows  the  way  in 
which  the  Lafayette  Worsted  Co., 
Woonsocket,  R.  I.,  handles  its  coal 
cars.  With  a  Thew  electric  crane,  re- 
cently developed  by  the  Thew  Auto- 
matic Shovel  Co.,  Lorain,  Ohio, 
equipped  with  a  %-yd.  clamshell 
bucket,  two  men  unload  a  50-ton  car  of 
coal  in  55  minutes.  Formerly  8  or  10 
men  had  to  be  called  from  other  work 
about  the  plant  to  unload  coal,  and  a 
single  car  sometimes  took  a  full  day. 

The  crane  is  operated  by  a  single  20 
hp.  motor,  which  drives  the  drums  and 
swinging  mechanism  by  a  system  of 
planetary  gears.  Ordinarily  only  10  to 
12  hp.  are  required  for  operation  and 
the  cost  of  power  amounts  to  about 
$1.50  for  a  10-hour  day.  One  man 
works  the  crane  and  one  trims  the  coal. 


Replacing   the    Wheelbarrow    for 
Handling  Coal  and  Ashes 

While  the  modern  industrial  plant 
usually  has  full  equipment  for  han- 
dling coal  and  ashes,  many  small  boiler 
rooms  built  some  years  ago  still  use 
wheelbarrows  and  hand  labor.  The 
shortage  of  men  has  made  itself  felt  in 
boiler  rooms  now,  and  the  Link  Belt  Co., 
Philadelphia,  was  called  upon  recently 
to  build  as>-handling  equipment  for  one 
of  these  older  plants. 

A  mono-rail  electric  hoist  was  se- 
lected for  this  installation.  This  ma- 
chine runs  on  the  lower  flange  of  an 
I-beam  track.  It  is  operated  by  a  man 
traveling   in   a   trailer   cage,   who   con- 
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trols  the  raising  or  lowering  of  th3 
bucket,  as  well  as  the  travel  of  the 
hoist.  The  mono-rail  ti-ack  continues 
out  over  a  railroad  siding,  where  the 
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The  illustration  shows  the  machine 
in  action,  spreading  a  width  of  about 
20  ft.,  and  represents  the  first  model, 
which  was  built  of  wood.  The  latest 
model  of  the  machine,  which  is  now  on 
the  market,  is  made  of  steel  through- 
out. It  eliminates  an  entire  spreading 
gang. 


COXVEYIXO   A.SHK.S   TO    iWLlS 

ashes  are  dumped  into  gondola  cars. 
The  laborers  who  clean  the  fires  fill 
the  bucket  with  ashes. 

About  30  tons  of  ashes  are  handled 
daily.  They  are  pulled  out  every  six 
hours.  Two  men  do  the  work  of  shov- 
eling the  ashes  into  the  bucket,  and 
then  often  one  of  them  gets  into  the 
cage  and  runs  it  out  over  the  car  on 
the  siding.  At  other  times,  to  hurry 
the  work,  an  additional  man  operates 
the  hoist,  remaining  in  the  cage.  The 
bucket  has  a  capacity  of  IV^  cu.yd., 
and  is  handled  by  a  two-ton  electric 
hoist. 


Electric  Dragline  Digs  Hard 
Material  for  4|  Cents  a  Yard 

A    Year's    Big    Stripping    Job    Affords 
Interesting  Data  on  Costs 

One  year's  record  in  digging  256,710 
cu.yd.  of  earth  and  rock  with  an  elec- 
tric dragline  excavator  at  the  Locust 
Mountain  Coal  Co.,  Shenandoah,  Penn., 
showed  a  labor  cost 
of  2.19c.  per  cu.yd. 
The  power  and  ma- 
terial costs  were  only 
making  the  total 
2.04c.  per  cu.yd., 
yardage  cost  4.23c. 
Electric  operation  is 
credited  with  the 
low  unit  costs  de- 
veloped. 

The  stripping  job 
resembles  excavation 
on  general  construc- 
tion work  closely 
enough  to  make  the 
data  of  interest  in 
the  contracting  and 
industrial  fields.  Ex- 
cavation ranged  from  14  to  30  ft.  deep, 
rock  being  drilled  and  shot  wherever 
it  was  uncovered.    The  cut  had  a  maxi- 


A  3^/^ -cu.yd.  dragline  bucket  was 
used,  suspended  from  the  boom  by  a 
3-part  hoist  line.  The  machine  has  a 
24-ft.  diameter  turntable  operated  by  a 
75-hp.  motor.  The  hoist  motor  is  150 
hp.  They  operate  on  440  volt  3-phase, 
60-cycle  curi'ent. 

By  a  magnetic  control  panel  digging 
characteristics  are  obtained  similar  to 
those  of  a  steam-operated  machine. 
"When  hard  digging  is  encountered  and 
the  hoisting  motor  stalls,  power  is  still 
applied  to  the  motor  to  enable  the 
bucket  to  continue  digging  through  the 
hard  material,  instead  of  causing  cir- 
cuit breakers  to  open  and  depriving  the 
operator  of  control  as  in  the  earlier 
types  of  electrical  drive.  The  main 
motor  controller  is  equipped  with  jam- 


DRAGLINB  EXCAVATES  WIDTH  OF  150  FT. 


ming  relays  which  automatically  cut 
the  resistance  into  the  rotor  circuit 
when    the    motor    is    stalled.      Similar 


A  New  Man-Saver  for  the  Road 
Maintenance  Job 

To  meet  the  pressing  need  for  high- 
way maintenance  in  spite  of  reduced 
labor  forces,  the  Burch  Plow  Works  Co., 
Crestline,  Ohio,  has  brought  out  an  im- 
proved model  of  its  stone  spreader  and 
distributor. 

This  rig  consists  of  a  box  7  ft.  4  in. 
wide,  built  of  10  gage  steel  plate,  with 
adjustable  end  gate.     It  is  attached  to 


Classification  Amount 

Shovel  crew $1,463.50 


Labor 


Pitmen 

Blasters _ 

Repairs  and  maintenance 

Electric  repairs  and  maintenance. 

Transmission  lines 

Power 

Foremen,  etc 

Clerk 

iiaiiling 

Misi^Uaneous 


1,697  80 

107  02 

317  08 

318.64 

74.56 


339. 16 

40.50 

36.73 

1,236.88 


Total $5,631.87       $0  02]i 


3r 

Per  Yard 

. Material — 

Amount       Per  Yard 

Total  Cost 
Ptr  Yard 

$0.0057 

$C2  26 

$0.0003 

$0.0J60 

.0066 

5.16 

.0066 

.0004 

1,804  22 

.0070 

.0074 

0012 

1,274  89 

.0050 

.0062 

.0012 

16  24 

.0001 

.0013 

.0003 

7.60 

.0003 

2,038  26 

.0079 

.0079 

.0013 

2.25 

.0013 

.0002 

■■■.obci 

0002 

.0001 

.0001 

.0048 

13  00 
$5,243.88 

.0049 

$0  0210 

$0.0204 

$0.0423 

mum  v/idth  of  150  ft.  Spoil  was  side- 
cast  clear  of  the  coal  vein.  In  addition 
to  several  laborers  in  the  pit,  the  only 


equipment  protects  the  swinging  motor 
and  permits  the  operator  to  advance 
the  controller  quickly  and  to  reverse  at 
full  speed. 

The  detailed  costs  of  excavating  and 
sidecasting  256,710  cu.yd.  of  earth  and 
rock  on  this  job  are  shown  in  the  ac- 
companying table. 

The  data  on  this  excavating  oper- 
tion  were  furnished  by  the  Cutler- 
Hammer  Mfg.  Co.  of  Milwaukee,  mak- 
ers of  the  electrical  control  apparatus 
used  on  the  dragline  excavator. 


WINGS    SPHl'iAlJ    IMATKKIAL     KULl.  VV  1 1  )T1 1    Ub'    UOADWAY 

the  rear  of  a  back  dumping  truck  and  men  required  for  operating  the  entire 
spreads  and  distributes  the  rock,  sand  plant  were  the  dragline  operator  and 
or  gravel,  the  full  width  of  a  roadway,    an  oiler. 


Truck  Beats  Freight  Schedule 

In  making  a  533-mile  trip  overland 
from  New  York  to  Akron,  Ohio,  in  60 
hours  total  time,  and  in  49  hours  actual 
running  time,  a  loaded  3  ¥2 -ton  Mack 
truck  recently  beat  the  fastest  freight 
delivery  by  48  hours.  This  was  one  of 
the  truck  fleet  of  the  Goodyear  Tire 
and  Rubber  Co.,  which  maintains  a 
through  truck  service  between  Akron 
and  Boston.     Tlie  rubber  company  now 
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has  eight  trucks  running  on  regular 
schedule.  The  trucks  were  operated 
through  the  deep  snows  during  the 
entire  winter. 


Special  Liberty  Loan  Committee 
for  Machine  Trades 

A  special  Liberty  Loan  committee  has 
been  organized  for  the  machinery  and 
machine-tool  trades.  The  officers  of  the 
committee  are:  Chairman,  J.  W.  Lane, 
president,  E.  W.  Bliss  Co.;  director  of 
speakers,  Norman  Dodge,  vice  presi- 
dent, Mergenthaler  Linotype  Co.;  vice 
chairman,  R.  L.  Patterson,  president, 
American  Machine  &  Foundry  Co.; 
publicity  director,  Charles  A.  Hirsch- 
berg,  publicity  manager,  Ingersoll- 
Rand  Co.;  secretary,  Charles  B.  Hous- 
ton, of  the  E.  W.  Bliss  Company. 


Government  Warns  Against  Man- 
ufactured Anti-Freezing 
Compounds 

Warning  against  the  indiscriminate 
use  of  prepared  anti-freezing  com- 
pounds for  automobile  and  motortruck 
radiators  has  been  issued  by  the  U.  S. 
Department  of  Commerce.  The  Gov- 
ernment bulletin  cautions  against  the 
use  of  calcium  chloride  compounds  on 
account  of  their  corrosive  action  on 
soldered  joints  and  the  tendency  to 
deposit  large  crystals  in  the  radiator. 
Kerosene  or  similar  oils  should  not  be 
used  on  account  of  their  inflammability 
and  high  boiling  point.  Mixtures  of 
glycerine  and  alcohol  are  not  com- 
mended because  of  the  need  for  glycer- 
ine in  the  manufacture  of  explosives. 
Solutions  of  denatured  alcohol  are  pre- 
ferred to  wood  alcohol  because  of  the 
occasional  occurrence  of  free  acetic 
acid  in  wood  alcohol.  The  denatured 
alcohol  mixture  retains  its  anti-freez- 
ing properties  after  long  use,  is  free 
from  corrosive  action,  and  does  not 
materially  change  the  boiling  point  of 
water. 


Census    Shows    Expansion    of 
Canadian  Industries 

The  industrial  census  of  Canada  for 
the  year  1915,  which  has  just  been  is- 
sued, shows  a  general  expansion  in  the 
manufacturing  business  of  the  Domin- 
ion. The  number  of  establishments  in 
operation  is  given  as  21,306,  represent- 
ing an  invested  capital  of  $1,995,103,- 
272,  employing  52,683  persons  on  sal- 
aries and  462,200  on  wages,  and  pro- 
ducing goods  to  the  value  of  $1,407,- 
137,140  from  raw  materials  valued  at 
$802,135,862. 

During  the  period  from  1905  to  1915 
the  number  of  manufacturing  estab- 
lishments in  Canada  increased  by  ap- 
proximately 34%;  capital,  by  135%; 
employees  on  salaries,  by  44"^'  em- 
■ployees  on  wages,  by  29%;  salaries,  by 
,96%;  wages,  by  70%,  and  the  value  of 
the  products  by  95%;  the  value  of  the 
total  industrial  products  in  the  year 
1905  was  $718,352,803,  as  against 
;$1,407,137,140  in  1915. 


Water- Works  Manufacturers  Tell  of  Difficulties 

Experiences  With   Priority   Orders    and    Moving    Supplies — 
Suggestions  Made  For  Relief 


Continuing  along  broader  lines  the 
investigation  of  difficulties  in  getting 
shipments  of  liquid  chlorine  for  water- 
purification  works,  report,ed  in  Engi- 
neering News-Record,  April  4,  p.  688, 
on  inquiry  was  addressed  to  some  250 
concerns,  mostly  members  of  the  Water- 
Works  Manufacturers'  Association, 
asking  for  their  experiences  in  obtain- 
ing shipments  of  water-works  supplies 
by  means  of  priority  orders  or  other- 
wise. Although  the  first  installment  of 
replies,  printed  herewith,  shows  some 
discouragement  and  many  delayed  ship- 
ments, a  fair  percentage  of  the  returns 
indicate  either  no  or  little  serious  diffi- 
culty and  for  the  most  part  a  hearty 
spirit  of  cooperation  with  the  federal 
authorities  in  meeting  the  burdens  of 
war  conditions  is  manifested.  Some 
constructive  criticism  is  presented.  The 
replies  follow: 

E.  B.  Badger  &  Sons  Co.,  Boston, 
Mass. — As  the  majority  of  the  work 
we  are  now  doing  is  government  work, 
we  have  experienced  very  little  trouble 
in  getting  priority  certificates  on  car 
movements. 

Harold  L.  Bond  Co.,  Boston,  Mass., 
U.  S.  A. — We  had  difficulty  in  getting 
car  priority  orders  in  one  instance  which 
we  think  deserves  public  attention.  We 
were  in  urgent  need  of  a  carload  of 
hickory  dowels,  to  be  used  in  manu- 
facturing sewer  rods.  We  had  several 
government  orders  awaiting  the  ar- 
rival of  these  dowels  and  quite  a  large 
number  of  orders  from  different  cities. 
In  fact,  the  urgency  was  such  that  we 
were  able  to  obtain  a  Class  A  priority 
from  the  U.  S.  Priorities  Committee. 
Upon  receipt  cf  this  priority,  the  manu- 
facturer completed  the  dowels  and  had 
them  ready  for  shipment,  fully  a  month 
ago.  We  have  not  yet  been  able  to  get 
permission  from  the  Director  of  In- 
land Transportation  to  have  shipment 
made.  It  certainly  does  seem  incon- 
sistent to  be  unable  to  obtain  permis- 
sion to  make  shipment  in  a  case  where 
the  urgency  was  such  that  we  were 
granted  Class  A  priority. 

B.  F.  Sturtevant  Co.,  Boston,  Mass. 
— We  have  not  experienced  trouble  in 
getting  our  car  supply. 

Norwood  Engineering  Co.,  Florence, 
Mass. — We  are  experiencing  some  dif- 
ficulty but  we  realize  the  unsettled  con- 
dition of  the  railroads  and  the  great 
demand  upon  them  for  moving  war 
material,  and  presume  that  this  con- 
dition will  exist  as  long  as  the  war 
lasts. 

A  Wyckoff  &  Son  Co.,  Elmira,  N. 
Y. — We  have  been  on  government  work 
for  practically  a  year  and  have  not  had 
any  trouble  in  getting  the  railroads  to 
accept  or  deliver  government  shipments. 
It  is  another  story  on  other  shipments. 
Our  priority  orders  assist  us  greatly 
in  getting  materials  shipped  in  to  us. 

Coldwell-Wilcox  Co.,  Newburgh,  N. 
Y. — We   have    not   as   yet   experienced 


any  difiiculty  in  obtaining  sufficient  car 
supply. 

Pacific  Flush-Tank  Co.,  New  York^— 
Anything  that  can  be  done  to  relieve 
the  present  situation,  which  relates  not 
only  to  the  prompt  delivery  of  equip- 
ment, rendered  almost  impossible  by 
the  embargoes  that  are  being  placed, 
but  also  to  the  difficulty  of  securing 
basic  materials,  would  be  gratefully  re- 
ceived by  any  corporation  which  de- 
sires to  do  business  at  this  time. 
Authoritative  "stickers"  should  be  fur- 
nished by  the  government  to  credited 
purchasers,  whether  government  em- 
ployees direct,  or  contracting  or  engi- 
neering concerns  authorized  to  pur- 
chase for  the  government.  We  have 
had  considerable  trouble  in  the  past 
and  see  no  relief  in  sight. 

Worthington  Pump  and  Machinery 
Corporation,  New  York — We  do  not 
feel  that  we  have  been  discriminated 
against  to  any  appreciable  extent,  and 
have  probably  b?en  as  much  incon- 
venienced as  anybody,  but  we  have  no 
thought,  nor  have  we  ever  had  the 
thought  of  protesting,  in  view  of  our 
decided  opinion  that  it  behooves  every 
concern  to  support  the  government  to 
its  fullest  extent. 

Ross  Valve  Mfg.  Co.,   Troy,  N.   Y. 

We  have  had  material  for  a  North 
Carolina  water-works  held  up  for  three 
weeks  or  more,  no  freight  or  express 
being  accepted  for  points  South.  Our 
customer  will  have  to  grin  and  bear  it, 
as  we  cannot  split  up  the  valve  and  send 
it  parcel  post. 

Eddy  Valve  Co.,  Waterford,  N.  Y.-~ 
We  have  r.>  special  complaint  to  make 
except  that  we  were  very  much  delayed 
during  the  past  season  in  receiving  cer- 
tain shipments  of  fuel,  and  from  time 
to  time  are  embargoed  from  making 
shipment  of  material  over  different 
railroads. 

The  A.  P.  Smith  Mfg.  Co.,  East 
Orange,  N.  J. — Our  «.:perience  has 
been  that  for  general  water-works 
goods  unless  same  were  for  immediate 
use  on  cantonment  construction — or 
other  work  covered  by  the  government 
— priority  certificates  would  not  be 
issued.  As  a  result,  we  have  had  dif- 
ficulty at  various  periods  within  the 
past  six  months,  where  we  were  not 
able  to  ship  water-works  goods  to  vari- 
ous parts  of  the  country  due  to  em- 
bargoes by  the  railroads.  Our  further 
experience  has  been  that  when  we  were 
able  to  make  shipment  after  em- 
bargoes were  lifted  for  a  short  period  it 
meant,  in  a  great  many  instances, 
weeks  before  goods  reached  destina- 
tion; and,  in  addition  to  this,  after 
goods  had  arrived  at  destination  it  was 
found  that  some  part  of  the  shipment 
was  invariably  lost,  in  transit  so  that 
within  the  past  six  to  eight  months  our 
bills  against  carriers  have  been  greater 
than  in  our  whole  experience  of  manu- 
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facturing,  such  bills  being  made  to 
cover  duplicate  shipments  which  we 
were  obliged  to  make  in  order  to  help 
our  customers  out. 

The  Leadite  Co.,  Philadelphia,  Pa. — 
We  have  experienced  considerable  dif- 
ficulty in  getting  the  carriers  to  ac- 
cept shipments  owing  to  embargoes. 
We  also  learn  that  other  manufactur- 
ers ci  water-works  supplies  are  having 
the  same  trouble.  If  the  Embargo 
Bureau  could  be  made  to  realize  the 
importance  of  a  town's  or  city's  water- 
supply  in  relation  to  the  health  of  the 
citizens,  we  believe  that  water-works 
supplies  would  be  put  on  the  same 
basis  as  food  and  fuel,  or  at  least  only 
secondary  thereto. 

Siviplex  Valve  and  Meter  Co.,  Phila- 
delphia, Pa. — We  have  encountered 
serious  delays  due  to  embargoes  cov- 
ering the  shipment  of  rate  controllers, 
filter  gages  and  meters.  We  have  not 
had  occasion  to  apply  for  car  priority 
orders,  since  in  almost  every  case  the 
material  has  been  furnished  to  the 
order  of  a  filter  contractor,  city  depart- 
ment, or  water-works  corporation.  We 
do  not  know  how  much  difficulty  these 
folks  have  had  in  connection  with  get- 
ting priority  orders.  The  only  priority 
orders  which  have  been  issued  to  us 
have  been  for  material  consigned  to 
water-works  extensions  essential  to  the 
maintenance  of  cantonments,  or  for 
government  extensions  to  arsenals, 
powder  plants,  and  the  like. 

Epping -Carpenter  Pump  Co.,  Pitts- 
burgh, Pa. — We  are  of  the  opinion  that 
if  priority  order  numbers  were  fur- 
nished with  orders  for  water-works 
equipment  they  would  help  in  making 
early  deliveries.  All  materials  for  coal 
mines  have  priority  numbers  and  in 
these  times,  when  most  manufacturers 
are  engaged  mostly  on  government 
work,  material  ordered  having  priority 
numbers  is  always  given  preference. 
The  railroads  always  give  preference 
to  shipments  with  priority  numbers. 

Struthers-Wells  Co.,  Warren,  Pa. — 
We  are  not  having  much  trouble  at  this 
time  in  securing  all  of  the  cars  which 
we  require  for  our  shipments.  We  have 
experienced  short  delays  on  some  of 
our  orders,  but  generally  speaking  have 
no  complaint  to  make  along  this  line. 

York  Manufacturing  Co.,  York,  Pa. 
—  Most  of  our  applications  for  shipping 
permits  have  been  allowed,  but  these 
permits  were  obtained  from  the  railroad 
companies  and  not  from  Washington. 
U.  S.  Sanitary  Septic  Tank  Co., 
Memphis,  Tenn. — We  have  experienced 
very  little  trouble.  However,  in  buy- 
ing we  usually  know  anywhere  from 
three  to  four  months  ahead  of  time 
exactly  what  will  be  necessary,  and 
we  close  for  this  material,  which  gives 
about  sixty  days  for  delivery. 

The  John  H.  McGowan  Co.,  Cincin- 
nati, Ohio — We  doubt  the  advisability 
of  dealing  with  the  difficulty  being  en- 
countered in  securing  car  priority  order 
in  the  movement  of  material,  even 
though  there  appeared  to  be  a  clear 
demand  for  haste  in  the  interests  of 
public  health,  for  the  reason  that  the 
U.     S.     Shipping     Board,     Emergency 


Fleet  Corporation,  have  not  been  able 
to  overcome  the  difficulty  themselves. 
We  are  operating  our  plant  up  to  about 
90 '^^  of  our  capacity  for  this  depart- 
ment of  the  government,  and  in  a  num- 
ber of  cases  the  railroads  have  refused 
to  accept  shipments  according  to  in- 
structions given  us.  They  have  also  ex- 
perienced considerable  delays  in  having 
embargoes  lifted  on  the  shipment  of  ma- 
terial from  various  points  that  was  re- 
quired in  the  shipbuilding  pi'Ogramme 
which  you,  of  course  know,  ranks  as 
Class  A  priority. 

Glauber  Brass  Mfg.  Co.,  Cleveland, 
Ohio — We  have  been  up  against  it  for 
some  time  and  it  did  not  make  any 
difference  to  whom  the  material  was 
consigned.  When  the  embargoes  were 
on  certain  points  the  railroads  would 
not  receive  shipments.  We  even  had 
them  refuse  material  consigned  to  the 
Emergency  Fleet  Corporation  that  was 
actually  needed  in  the  construction  of 
ships,  and  we  had  to  resort  to  notify- 
ing the  government  inspector,  who 
found  a  way  of  getting  the  material 
through.  Among  the  shipments  held 
here  for  some  time  against  embargoes 
there  were  no  doubt  quite  a  few  water- 
works orders.  We  believe  that  if  the 
embargoes  are  in  any  way  affecting 
the  public  health  it  would  be  a 
good  thing  for  the  Water-Works  Manu- 
facturers' Association  and  the  Ameri- 
can Water-Works  Association  to  use 
their  efforts  to  secure  priority  orders 
covering  such   shipments. 

The  Toledo  Pipe  Threading  Machine 
Co.,  Toledo,  Ohio — Although  we  have 
made  numerous  efforts  to  secure  priority 
orders,  thinking  they  might  be  of  use 
to  us  in  our  own  efforts  to  secure  raw 
material,  we  have  never  been  able  to 
secure  a  single  such  document. 

Many  orders  have  come  to  us  from, 
our  jobbing  connections  for  tools  and 
supplies  needed  by  the  government, 
either  directly  or  indirectly,  in  the 
prosecution  of  its  war  program.  With 
our  desire  to  supply  this  need  as 
promptly  as  possible,  we  have  filled 
these  orders  without  waiting  for  the 
priority  certificates  which  we  have  de- 
manded but  finally  have  despaired  of 
ever  getting. 

We  are  at  this  writing  approximately 
three  months  behind  in  production. 
Despite  this  fact,  we  are  taking  care 
of  government  requirements,  either 
direct  or  indirect,  practically  on  re- 
ceipt of  orders.  In  doing  this,  we  are 
all  the  time  sapping  our  supply  of  raw 
material,  and  assurance  that  we  will 
be  able  to  secure  further  supplies  at 
all  promptly  is  grovang  more  remote, 
owing  to  the  fact  tnat  the  government 
is  apparently  commandeering  a  very 
large  part  of  the  productive  capacity 
of  the  mills  from  which  the  raw  mate- 
rial required  by  us  must  be  secured. 

In  our  case,  at  least,  many  of  the 
needs  of  the  various  governmental 
activities  can  be  best  supplied  through 
jobbing  houses,  and  most  of  our  orders 
for  government  requirements  come  to 
us  from  jobbers. 

Anything  that  will  enable  these  job- 
bers   of    mill    and    plumbing    supplies 


throughout  the  country,  or  at  least  in 
the  localities  where  government  work  is 
being  done,  to  secure  official  priority 
certificates  with  proper  safeguards  to 
insure  these  certificates  not  being  issued 
promiscuously,  would,  it  seems  to  us, 
be  helpful  to  manufacturers,  many  of 
whom  must  be  up  against  the  same  con- 
ditions we  are. 

Indiana  Air  Pump  Company,  Indi- 
anapolis, Ind. — Cars  have  been  fur- 
nished fairly  promptly,  but  that  is 
where  the  performance  ends.  This  ap- 
plies with  double  force  to  less  than  car- 
load shipments,  whether  by  freight  or 
express. 

C.  D.  Butchart  Co.,  Denver,  Colo. — 
We  have  not  had  difficulty  in  getting 
cars  of  some  kind  for  the  shipment  of 
our  products,  and  the  shipments  have 
gone  through,  generally,  in  but  little 
longer  than  the  usual  time.  We  have 
had  difficulty  and  delay  in  getting  cer- 
tain necessary  supplies,  and  if  a  local 
priority  board  could  be  established  here 
in  Denver  to  pass  upon  and  classify  a 
manufacturer's  products,  so  that  incom- 
ing, as  well  as  outgoing,  shipments 
could  be  marked  with  the  governing 
classification,  this  classification  to  in- 
sure handling  accordingly,  with  the 
misuse  of  the  classification  penalized, 
we  believe  some  delay  might  be 
eliminated. 


Business  Notes 


Walter  N.  Crafts  has  resigned  as 
president  and  treasurer  of  the  Crucible 
Steel  Forge  Co.,  Cleveland,  Ohio,  and 
has  become  assistant  general  superin- 
tendent of  the  British  Forgings,  Limit- 
ed, Toronto,  Canada.  He  is  in  special 
charge  of  the  electric  steel  furnace 
plant. 

The  United  States  Steel  Co.  vdll  start 
work  immediately  on  a  four-unit  plant 
at  Everett,  Wash.,  south  of  the  Sumner 
Iron  Works.  The  plant  will  include  a 
gaspipe  factory,  a  unit  for  the  manu- 
facture of  nuts  and  bolts,  one  for  mak- 
ing railroad  spikes  and  one  for  making 
commercial  steel  bars. 

Harry  C.  Stalley  has  recently  be- 
come manager  of  the  Advance  Engi- 
neering Co.,  Cleveland,  bucket  manu- 
facturers. Mr.  Stalley  has  been  con- 
nected for  the  past  two  years  with  the 
West  Steel  Casting  Co.  as  engineer, 
and  prior  to  that  was  in  inspection 
work  with  the  City  of  Cleveland  bridge 
department. 

The  Pittsburgh  Testing  Laboratories 
have  turned  over  their  building  and 
equipment  at  Seventh  and  Bedford 
Avenues,  Pittsburgh,  to  the  Govern- 
ment for  the  duration  of  the  war. 
From  Apr.  1  to  about  June  15,  the 
offices  of  the  Pittsburgh  Testing  Lab- 
oratories will  be  in  the  B.  F.  Jones 
Building,  Fourth  Ave.  and  Ross  St.,  and 
after  that  time  will  remove  to  620 
Grant  St.,  the  building  being  remodeled 
for  the  purpose. 


A  Consolidation  of  Engineering  News  and   Kngineeiing  Kecord  McGraw-Hill    Company,    Inf;. — Jamf:s    H.    .McGraw,    President 


Engineering  News-Record 


I 


E.  J.   Mehren 
Editor 


A    WEEKLY    JOURNAL 

DEVOTED     TO     CIVIL     ENGINEERING 

AND     CONTRACTING 


Charles  Whiting  Baker 

CoiL.sultiaa  Editor 


Volume  80 


NEW  YORK,  THURSDAY,  APRIL  18,  1918 


X umber   UJ 


Chamber  of  Commerce 
of  the  United  States 

THOUGH  the  annual  meeting  at  Chicago  last  week 
was  only  its  sixth,  the  Chamber  of  Commerce  of  the 
United  States  has  won  for  itself  a  place  as  the  fore- 
most agency  for  expressing  the  voice  of  American 
business.  Its  management  has  been  so  excellent  that 
the  Government  cooperates  with  it  freely,  calling  upon 
it  for  many  services  that  would  be  onerous  were  they 
not  for  the  public  welfare.  Good  citizens  everywhere 
have  reason  to  feel  gratified  at  the  position  it  has  won 
in  these  six  short  years. 

Business  and 
the  War 

NO  ONE  needs  to  be  told  that  the  business  men  of 
this  country  are  in  this  w^ar  wholeheartedly.  Even 
so,  the  meeting  of  the  Chamber  of  Commerce  of  the 
United  States  at  Chicago  last  week  was  an  inspiration. 
It  showed  the  length  and  the  breadth  and  the  depth  of 
the  cooperation  which  industry  is  affording  the  Govern- 
ment. It  gave  a  birdseye  view  of  unnumbered  activi- 
ties; it  put  one  in  possession  of  such  a  wealth  of  detail 
regarding  the  agencies  at  work  that  one  felt  that  more 
could  not  be  done.  As  one  man  said  in  discussing  Gov- 
L^rnment  contracts,  though  he  believed  that  the  allow- 
ance of  a  reasonable  profit  was  for  the  best  interest 
of  all,  he  was  ready  to  deliver  his  product  on  any  con- 
tract at  any  price  the  Government  named,  at  cost  if 
need  be,  or  even  at  less  than  cost.  That  is  the  feeling 
one  brought  away  from  the  meeting — that  the  Govern- 
ment has  but  to  ask,  business  will  respond. 

Production  the 

Engineer's  Work 

AMERICA'S  spirit  is  beginning  to  show  itself.  Read 
the  determination  shown  in  these  headlines,  from 
a  New  York  paper  of  recent  date — characteristic  of 
headlines  all  over  the  country: 

"Prepare  to  Call  1,500,000  More  Under  New  Draft- 
Army  Ofiicials  Expect  to  Have  3,000,000  Under  Arms 
Within  a  Year — New  Tonnage  Obtained.  President  Is 
Resolved  That  Reinforcements  Shall  Be  Poured  Into 
France.  Camps  to  Be  Kept  Full.  Men  to  Be  Sent  to 
Them  for  Training  as  Fast  as  Quarters  Are  Ready." 

We  are  not  sparing  our  manhood.  We  are  in  this 
fight  to  win,  and  no  stone  will  be  left  unturned  to  do  it. 
Shall  we  back  those  men  ?  What  an  answer  comes  from 
every  American  heart!  The  way  to  back  them  is  by 
money,  first,  but  fundamentally  by  tool  power — by  engi- 
neering. Tremendous  production,  that  is  the  slogan; 
tremendous  production  oi  ships  and  transportation,  of 


farm  and  factory  products.  And  production  is  the 
engineer's  job — our  job.  Those  boys  in  front  are, 
above  all,  the  consumers  of  the  material  which  our  engi- 
neers will  furnish. 

*  Shall  we,  the  ingineers,  be  found  wanting?  Shall 
civilization  fail  because  we  have  gone  down  to  defeat? 
Again  the  answer — this  time  from  the  engineers  of  the 
nation — is  equally  clear  and  carries  a  note  of  defiance. 

Three-Hundred-and- 
Sixty-Five-Day  Roads 

AGAIN  we  are  witnessing  the  spring  breakup — not 
of  the  ice  in  our  rivers,  but  of  the  roads.  The  stream 
quickly  resumes  the  normal,  the  ice  is  swept  out,  no 
damage  has  been  done.  The  highway,  on  the  contrary,  is 
ruined.  The  surface  has  been  broken  through;  that 
which  was  a  road  is  now  a  plague  of  ruts.  If  this  applied 
to  the  byways  it  would  be  bad  enough.  But  it  is  true 
of  trunk  highways  too.  Commerce  is  stopped  and  the 
war  congestion  on  the  railways  becomes  worse.  Year 
after  year  we  have  endured  this  condition,  but  tlu- 
war  has  given  us  a  new  point  of  view.  In  normal 
times  we  stopped  road  transportation;  we  endured  the 
condition  because  we  did  not  realize  that  it  increased 
the  cost  of  living.  Now  war  sternly  forbids  the  inter- 
ruption of  road  traffic — and  there  is  developing  with 
tremendous  strength  a  demand  for  "365-day  roads." 
They  must  come.  They  are  an  essential  of  the  trunk- 
road  policy  of  the  future — yes,  and  of  these  war  times. 

Earth  Fill  Pressures 
Can  Be  Measured 

HOW  inadequate  were  the  provisions  in  both  the 
Necaxa  and  Calaveras  dams  for  tho  measurement 
of  the  degree  of  solidity  in  the  clay  cores  of  hydraulic- 
fill  earth  dams  was  remarked  in  last  week's  issue,  al- 
though it  is  evident  that  upon  this  solidity — which  is  in 
turn  tied  up  with  the  speed  of  the  clay  deposition — de- 
pends the  safety  of  the  dam  during  construction.  In 
this  issue  is  published  a  suggested  method  not  only  for 
the  determination  of  the  drying  out  of  the  core  but 
of  the  more  important  pressure  conditions  inside  the 
dam.  The  tests  conducted  by  the  Office  of  Public  Roads 
lack  something  of  practicality  in  resemblance  to  dam 
construction  in  that  there  is  no  simulation  of  the  drjung 
out  by  drainage  through  the  rock  fill  of  the  dike.  Thus 
they  offer  little  indication  in  themselves  of  the  proper 
speed  of  construction  or  of  the  effect,  observed  at 
Necaxa,  of  a  surface  drying  alongside  the  rock  fill  with 
consequent  slowing  down  of  the  evaporation  and  drain- 
age inside  the  fill.  The  main  importance  of  the  tests  as 
thus  far  reported  is  in  their  indication  ot  the  possibility 
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of  measuring  the  pressures  inside  the  dam  with  con- 
siderable accuracy.  With  this  assured  there  is  no  doubt 
that  the  Miami  conservancy  dams  for  which  the  tests 
were  initiated  may  be  so  closely  observed  during  con- 
struction as  to  make  remote  the  possibility  of  the  fatal 
slippage  of  the  protecting  dike. 

Building  Code 

Progress  in  Sight 

WITH  a  modern  building  code  under  consideration 
in  Hartford,  there  is  renewed  prospect  that  in 
measurable  time  all  cities  and  towns  of  importance  will 
have  come  into  line.  It  is  surprising  that  a  city  of 
more  than  a  hundred  thousand  population  exists  today 
with  a  building  law  suited  to  only  village  requirements 
— but  it  is  true  of  Hartford.  And,  as  an  indication  that 
the  conditions  demand  a  code  of  highest  grade, 
an  office  structure  of  some  five  hundred  feet  height  is 
being  erected  there  at  present.  Modernization  lags  sur- 
prisingly, at  times,  in  some  one  department  of  a  com- 
munity. Baltimore  until  a  few  years  ago  managed  to 
exist  without  a  sewer  system,  though  since  then  it  has 
built  a  remarkable  network  of  sewers  and  a  great  sew- 
age disposal  plant.  The  opportunity  is  now  at  hand  for 
Hartford  to  retrieve  its  reputation  in  a  similar  way. 

Engineers  and 
Civic  Affairs 

IF  MORE  engineering  societies  would  follow  the  plan 
of  looking  into  every  vital  subject  on  which  they  are 
competent  to  pass  an  opinion  legislative  and  executive 
bodies  would  soon  begin  to  take  heed  of  them.  As  it  is 
they  come  so  infrequently  before  these  bodies  that  not 
much  weight  is  given  to  their  recommendations.  The 
societies  must  learn  that  it  is  necessary  to  be  constantly 
on  the  lookout  for  new  propositions  and  get  a  word  in  on 
them  early.  Once  known  as  the  watchdog  of  actions  on 
engineering  subjects  their  chances  for  success  are 
doubled.  The  Engineers'  Society  of  Western  Penn- 
sylvania has  chosen  an  opportune  time  to  launch  its 
work  on  civic  affairs,  as  noted  in  the  Society  Service 
column  in  this  issue.  Engineers  in  Chicago  last  week 
let  the  Civil  Service  Commission  know  they  were  watch- 
ing its  actions  when  a  committee  of  influential  engineers 
waited  on  it  to  protest  against  placing  an  engineering 
position  outside  of  the  "Engineering  Service."  In  the 
latter  case  not  much  satisfaction  was  obtained,  as  the 
commissioner,  so  one  of  the  committee  relates,  did  most 
of  the  talking.  The  answer  is  to  keep  at  it,  and  to  make 
early  failures  serve  as  aids  to  future  endeavors. 

Mayor  Hungers  for 
Health  Bureau  Heads 

DISORGANIZATION  of  the  health  department  of 
New  York  City  by  the  abolition  of  seven  of  nine 
bureaus  and  the  placing  of  the  work  of  these  seven 
bureaus  in  charge  of  the  five  borough  sanitary  superin- 
tendents'is  threatened.  Such  action,  affecting  directly 
the  health  of  6,000,000  people  and  indirectly  the  health 
of  many  millions  more,  would  be  a  national  calamity. 
It  would  also  be  a  blow  to  good  municipal  government 
and  a  gross  injustice  to  the  heads  of  the  seven  bureaus, 
including  workers  of  such  world-wide  reputation  as 
Dr.  William  H.  Park,  chief  of  the  bureau  of  laboratories, 


and  Dr.  S.  Josephine  Baker,  chief  of  the  bureau  of 
child  hygiene.  The  ostensible  object  of  the  abolition 
of  these  bureaus  is  that  they  are  not  authorized  by 
the  city  charter.  If  this  is  the  real  question  at  issue 
why  refuse  the  medical  and  civic  organizations  admis- 
sion to  the  "private  hearings"  on  this  matter  being 
conducted  by  the  civil  service  commission  and  the  com- 
missioner of  accounts?  The  belief  of  these  organiza- 
tions and  the  public  press  is  that  the  move  is  prompted 
solely  by  politics.  The  secret  hearings  give  added  rea- 
son for  that  belief.  The  new  health  commissioner.  Dr. 
J.  Lewis  Amster,  has  a  fine  chance  to  stand  up  for  the 
public  health,  and  to  render  valuable  professional  serv- 
ice, even  though  he  risks  his  position  to  do  it. 


Labor,  and  Again  Labor 

No  SUBJECT  recurred  so  frequently  at  last  week's 
meeting  of  the  national  Chamber  of  Commerce  as 
labor.  One  heard  it  in  the  presidential  address,  in 
the  great  speeches  by  Secretary  Lane,  Secretary  Daniels, 
and  the  Earl  of  Reading,  in  a  number  of  committee 
reports,  in  sessions  devoted  to  the  industrial  situation 
and  in  those  given  over  primarily  to  quite  foreign  sub- 
jects. There  were  progressive  views,  and  some  that 
were  radical;  conservative  views  and  some  wherein  the 
old  antagonism  was  struggling  to  the  surface.  The 
speakers  divided  easily  into  two  classes:  those  with 
courage  who  faced  the  facts  and  were  willing  to  strike 
out  and  against  the  opposition  of  their  own  friends  ad- 
vocate with  hope  and  confidence  a  forward-looking 
policy;  and  those  who  reluctantly  admitted  that  some 
steps  had  to  be  taken  to  meet  a  serious  situation,  but 
grudingly  fought  concessions  every  inch  of  the  way. 
While  both  classes  were  heard — the  extreme  conserva- 
tives trying  to  camouflage  their  toryism  by  sounding 
occasionally  a  progressive  note — we  believe  that  the 
sentiment  of  the  gathering,  so  far  as  it  was  given  ex- 
pression, was  decidedly  progressive.  Possibly  Dr.  Mar- 
shall's repeated  thought  that  labor  must  be  regarded 
and  studied  as  a  factor  in  production — a  truly  engineer- 
ing conception — would  have  received  the  approval  of  a 
very  large  majority  had  there  been  opportunity  to  reg- 
ister the  sentiment.  The  outlook,  therefore,  for  an 
intelligent  consideration  of  the  labor  problem  would  be 
most  encouraging  if  those  in  attendance  at  Chicago 
were  truly  representative.  As  a  matter  of  fact,  though, 
we  believe  them  to  be  the  progressive  element  in  the 
industrip.l  world.  The  conservative  element  is  not  so 
ready  to  enlist  through  chambers  of  commerce  in  com- 
munity service.  Nevertheless,  the  fact  that  so  large  an 
element  in  the  business  world  is  forward-looking  is 
significant  of  the  changing  sentiment. 

Highway   Industries   Association 

HENRY  G.  SHIRLEY'S  selection  as  secretary  of  the 
Highway  Industries  Association  is  evidence  of  the 
high  purpose  which  animates  that  new  but  already  in- 
fluential body.  Mr.  Shirley  comes  to  the  new  position 
with  a  reputation  as  one  of  the  ablest  highway  engineers 
of  the  country.  His  work  has  shown  a  remarkable 
grasp  of  the  highway  as  an  instrumentality  of  trans- 
portation, not  a  mere  dead  structure  consisting  of  sub- 
base   and    foundation   and   surface.      Maryland's    road 
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system,  under  his  jurisdiction,  justly  acquired  a  national 
reputation.  The  trucking  system  there  developed  and 
the  road  legislation  have  also  set  excellent  standards. 

As  its  executive  officer  Mr.  Shirley  will  now  bring 
the  talents  so  well  exercised  as  state  highway  engineer 
of  Maryland  to  the  problems  of  the  Highway  Industries 
Association.  That  body,  bringing  together  for  the 
first  time  all  the  agencies  interested  commercially  in  the 
construction  and  use  of  highways,  can,  if  operating 
under  a  high  purpose,  contribute  much  to  the  develop- 
ment of  a  sound  public  opinion  on  highway  matters, 
while  its  resources  will  permit  the  gathering  of  data 
on  road  work  not  hitherto  brought  together  and  di- 
gested. Moreover,  such  a  body  mobilizes  the  highway 
industries  of  the  country  and  makes  their  combined 
resources  available  immediately  and  effectively  for  any 
service  the  country  may  require.  That,  in  fact,  was 
the  reason  for  its  formation — to  mobilize  for  war 
service. 

War-time  cooperation  at  once  showed  the  wfder  pos- 
sibilities, and  the  inevitably  permanent  character  of  the 
organization  was  at  once  seen.  Mr.  Shirley's  selection 
is  the  surest  evidence  that  the  association  could  give 
to  engineers,  contractors  and  the  public  of  its  high  pur- 
pose, of  the  standards  which  will  control  its  work. 
With  his  guidance,  the  pledges  of  support  already  re- 
ceived and  the  heartiness  with  which  government 
agencies  have  accepted  the  association's  offer  of  assist- 
ance, its  success  is  assured. 


Integrating  the  Profession 

THOUGH  passed  at  the  January  meeting  of  the 
board  of  direction,  it  was  not  until  the  March 
Proceedings  of  the  American  Society  of  Civil  Engineers 
was  published  that  it  became  known  publicly  that  the 
board  had  taken  a  stand  against  the  organization  of 
an  "Academy  of  Engineers"  as  proposed  in  a  bill  now 
pending  before  Congress.  The  resolution  declares  it 
the  opinion  of  the  board  that  such  an  academy  "if  there 
is  a  field  for  its  activities"  should  be  organized  under 
the  initiative  of  the  national  engineering  societies  and 
that  it  "should  not  be  made  up  by  self-appointment." 
In  the  second  contention  the  action  of  the  board  will 
have  the  support  not  only  of  engineers  but  of  the 
country  at  large.  These  certainly  are  not  the  days  for 
the  perpetuation  of  undemocratic  and  aristocratic  ideas. 
With  the  world  fighting  for  democracy,  the  engineers 
surely  are  not  of  tune  with  the  world  movement  in 
asking  Congress  to  authorize  a  self-perpetuating 
aristocracy.  We  cannot  conceive  that  the  man  who  has 
penned  those  wonderful  messages  to  the  world,  asking 
that  America  spend  its  last  dollar  and  the  last  drop 
of  blood  to  make  the  world  safe  for  democracj%  should 
sign  a  bill  of  such  autocratic  character.  The  other 
thought  put  forth  by  the  board,  that  such  an  academy, 
"if  there  is  a  field  for  its  activities,"  should  be  a  part 
of  the  super-organization  now  being  developed  by  the 
national  engineering  societies,  also  deserves  full  and 
hearty  support.  The  Engineering  Council  represents 
a  movement  that  should  result  in  integrating  the  pro- 
fession. Part  of  that  integration  certainly  consists  in 
arranging  for  the  recognition  of  those  who  have 
achieved  eminence  in  the  profession.    But  with  no  less 


certainty,  and  this  the  board  needs  equally  to  recognize, 
it  demands  recognition  of  the  needs  of  those  who  are 
just  entering  the  profession  and  even  of  men  who 
can  hardly  be  dignified  by  the  name  of  engineer  but  who 
are  associated  with  engineers  and  who  regard  themselves 
as  engineers.  While  the  board  protests,  therefore, 
against  the  establishment  of  a  body  of  super-engineers 
independent  of  the  national  engineering  societies,  it 
needs  to  consider  why  the  rate  of  increase  of  juniors  in 
the  society  has  diminished  since  the  year  1907  and 
why  the  total  membership  of  juniors  has  grown  less 
for  each  of  the  last  three  years.  It  needs  to  revise, 
too,  the  conclusions  of  its  recent  committee  suggesting 
the  postponement  of  the  establishment  of  a  student 
membership.  The  profession  needs  integration.  It  will 
not  be  integrated  so  long  as  the  struggling  young  men 
at  the  bottom  are  neglected. 


"For  God's  Sake,  Hurry  Up!" 

IN  AN  address,  to  the  national  Chamber  of  Com- 
merce at  Chicago,  which  showed  more  plainly  than 
any  other  recent  public  utterance  the  extreme  gravity  of 
the  shipping  situation,  the  Hon.  Crawford  Vaughn, 
until  recently  premier  of  South  Australia,  used  these 
last  words  of  Joseph  H.  Choate  to  impress  his  hearers 
with  the  seriousness  of  the  case.  His  figures  show  that, 
counting  on  America  to  send  abroad  and  maintain  only 
1,500,000  men  and  on  the  cutting  in  half  of  submarine 
sinkings,  the  Allies  must  build  not  less  than  10,500,000 
tons  of  ships  this  year.  Great  Britain  can  build  420,- 
000  tons  a  month.  The  production  of  neutrals  will  be 
negligible.  We  can  build  750,000  tons  a  month  after 
we  get  started — but,  as  the  speaker  pointed  out,  it  does 
not  appear  likely  that  we  will  get  started  till  very  late 
in  the  year.  America  will  do  well,  Mr.  Vaughn  stated, 
if  she  builds  3,000,000  tons  this  year. 

This  does  not  mean  that  America  will  do  well.  It 
means  that  unless  something  happens  to  increase  our 
production,  we  shall  have  done  exceeding  ill.  We  may 
have  lost  the  chance  to  bring  the  war  to  an  early  end. 

In  the  face  of  these  facts  it  was  brought  out  at  the 
convention  that  existing  shipyards  are  realizing  only 
50%  efficiency.  If  their  production  could  be  doubled, 
the  tonnage  might  be  made  up.  SpeuKer  after  speaker 
told  the  convention  that  labor  was  not  to  blame  for  this 
inefficiency.  Partly  it  is  due,  they  stated,  to  training 
new  men.  Partly  it  has  been  due,  one  or  two  of  them 
admitted,  to  bad  management.  Largely  it  is  knowTi  to 
be  due  to  conditions  which  have  surrounded  labor  at 
the  yards  and  which  are  fast  being  remedied.  How 
much  it  is  due  to  lack  of  scheduled  planning  for  the 
prompt  delivery  of  ship  material  as  needed,  no  one 
ventured  to  say.  On  the  other  hand,  no  one  conversant 
with  the  facts  would  deny  that  this  cause  has  been  per- 
haps the  most  serious  single  drawback  to  the  rapid 
building  of  ships.  Is  it  being  remedied?  Do  the  build- 
ers and  the  Shipping  Board  know  yet  whence  and  when 
their  materials  will  arrive?  Have  the  chances  of  de- 
lays and  upsets  been  reduced  to  the  lowest  terms  ? 

As  was  shown  editorially  in  these  pages  last  week, 
this  kind  of  planning  is  the  concern  of  engineers  and 
construction  men.     Developed  by  them,  and  applied  by 
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them  to  the  affairs  of  more  than  one  Government  de- 
partment with  good  results,  it  requires  the  engineering 
type  of  mind  to  utilize  it  to  advantage.  Whether  we 
build  ships  of  steel  or  wood  or  concrete,  such  methods 
would  produce  the  ships.  We  have  the  lumber  mill  and 
fabricating  capacity — every  harbor  on  the  coast  is  a 
potential  concrete  shipyard — labor  skilled  at  building 
trades  and  easy  to  train  at  shipbuilding  is  available  by 
the  hundred  thousand  and  straining  to  get  at  the  task 
— and  yet  a  foreign  statesman  can  come  to  our  country, 
study  our  progress  and  say  with  truth  that  we  "will  do 
well"  if  we  build  only  a  tonnage  which  will  fall  so 
far  short  of  the  needs  as  to  threaten  the  defeat  of 
our  arms. 

How  much  longer  must  we  wait  before  making  full 
use  of  the  kind  of  engineering  planning  that  will  turn 
out  those  ships? 

An  Inspiration  for  Highway  Engineers 

HIGHWAY  engineers  who  can  not  see  a  great  future 
— a  new  future — for  their  specialty  after  reading 
the  papers  in  this  issue  by  Roy  D,  Chapin  and  Henry 
G,  Shirley  had  best  transfer  their  energies  to  other 
lines.  They  are  out  of  their  element.  It  is  apparent, 
though,  from  these  papers,  that  a  new  point  of  view  is 
necessary.  We  have,  of  course,  recognized  that  the 
highway  was  but  a  track  for  vehicles,  that  it  had  no 
value  unless  it  were  used.  At  the  same  time  we  were 
wholly  concerned  with  the  details  of  the  highway  struc- 
ture and  were  jealous  of  its  use  for  fear  our  pretty 
surface  might  be  damaged.  Our  highway  attitude  has 
been  restrictive  rather  than  expansive.  Our  only  con- 
cern was  in  keeping  the  road  in  good  condition;  and 
if  few  vehicles  used  the  road,  so  much  the  better,  the 
surface  was  more  easily  maintained. 

If,  however,  we  had  fancied  ourselves  in  the  transpor- 
tation business — as  we  should  have  done — if  we  were 
selling  transportation,  we  would  have  welcomed  traffic, 
we  would  have  invited  it,  we  would  have  planned  a 
stronger  and  a  wider  and  a  better  track  to  entice  traffic 
to  come  over  our  line.  What  would  we  say  to  a  rail- 
road president  who  rejoiced  in  the  smallness  of  his 
traffic  because  it  saved  the  roadbed?  True,  there  is 
another  side — the  railroad  president  would  not  let  a 
100-ton  locomotive  on  a  50-ton  capacity  bridge.  But 
if  he  thought  he  could  develop  traffic  that  demanded 
100-ton  locomotives,  he  would  be  headed  toward  retire- 
ment if  he  did  not  soon  get  the  heavier  bridge  So,  in 
highway  work. 

The  highway  engineer  of  the  future,  considering  him- 
self in  the  transportation  business,  will  build  the  best 
track  that  the  prospective  traffic  warrants.  In  deter- 
mining the  best  track,  he  will  develop  a  new  science  of 
highway  economics.  He  was  little  concerned  in  the 
past  with  the  cost  of  highway  transportation,  either  to 
the  user  or  to  the  community  which  built  and  main- 
tained the  track.  These  costs  will  be  essential  con- 
siderations to  him  in  the  future,  for  he  will  be  one 
of  the  officers  of  a  transportation  business. 

The  adjustment  to  the  new  point  of  view  can  come 
none  too  soon.  We  need  it  now,  in  these  war  times. 
And  we  shall  need  it  still  laore  after  the  war,  when  we 
shall  see  a  road-building  era  such  as  we  have  never 
dreamed  of  hitherto. 


Our  Military  Camps  Show  Remarkable 
Typhoid-Fever  Record 

REMEMBERING  the  tragic  happenings  in  our  mili- 
tary camps  during  the  Spanish-American  War, 
when  thousands  of  men  succumbed  to  typhoid  fever, 
hearty  commendation  is  due  all  concerned  for  the  re- 
markably small  number  of  cases  of  typhoid  and  related 
diseases  among  the  troops  which  have  been  in  our  can- 
tonments and  camps  since  last  October,  The  record  is 
certainly  one  to  be  proud  of.  It  should  give  rise  to 
thankfulness  as  well — double  thankfulness,  for  it  means 
not  only  that  our  military  forces  are  not  being  thinned 
or  even  measurably  weakened  by  typhoid,  but  also  that 
our  civil  populations  have  been  actually  or  potentially 
almost  freed  from  this  scourge  in  the  last  two  decades. 

Through  the  courtesy  of  Surgeon  General  W.  C.  Gor- 
gas,  U.  S.  A.,  Engineering  Neivs-Record  has  been  in- 
formed by  Col.  D.  C.  Howard,  Medical  Corps,  U.  S.  A., 
that  for  the  22  weeks  from  Sept.  29,  1917,  to  March  1, 
1918,  there  were,  among  all  the  troops  in  the  United 
States,  121  cases  and  6  deaths  from  typhoid  fever,  9 
cases  and  no  deaths  from  paratyphoid,  and  289  cases 
and  2  deaths  from  dysentery.  More  than  half  of  the 
cases  of  dysentery,  about  half  of  the  paratyphoid,  and 
one-fourth  of  the  typhoid  occurred  in  October,  "or 
approximately  the  time  of  the  first  occupancy  of  the 
cantonments,"  Colonel  Howard  states,  "so  that  the  ma- 
jority should  be  charged  to  civil  communities,"  Of  the 
deaths  from  typhoid,  three  occurred  in  October,  pre- 
sumably before  the  men  had  received  the  typhoid 
prophylaxis,  and  "should  therefore  be  chargeable  to 
civil  communities,"  Of  the  other  three  typhoid  deaths, 
two  occurred  "in  soldiers  who  had  received  the  full 
prophylactic  treatment — two  in  November  and  one  in 
January,"  but  "the  immediate  cause"  of  the  January 
death  was  pneumonia. 

Official  figures  of  the  total  number  of  troops  covered 
by  these  statistics  are  not  available.  Unofficial  esti- 
mates place  the  number  at  1,250,000  soldiers  who  have 
been  in  or  passed  through  the  various  camps  and  regu- 
lar army  posts.  This  would  bring  the  typhoid  death 
rate  well  down  toward  1  per  100,000!  Very  few  cities 
can  show  so  good  a  record. 

Although  most  of  the  typhoid  appeared  in  or  about 
the  first  month  in  camp,  and  is  therefore  largely  charge- 
able to  the  civil  communities  from  which  the  men  came, 
the  low  rate  reflects  well  upon  the  communities,  as  has 
already  been  intimated. 

There  is  no  means  of  telling  what  percentage  of  the 
cases  and  deaths  from  the  diseases  mentioned  were  wa- 
ter-borne, but  making  due  allowance  for  infections  be- 
fore reaching  camp  it  would  seem  that  the  water  sup- 
plies there  must  have  been  practically  free  from  typhoid 
infection.  In  fact,  the  record  indicates  as  nearly  per- 
fect camp  sanitation  as  could  be  expected.  However,  a 
further  and  more  severe  test  will  come  next  summer  and 
fall.  It  may  be  added  that  there  were  troops  enough 
scattered  through  the  country  during  the  last  fly  sea- 
son to  indicate,  in  the  relative  absence  of  typhoid,  that 
the  typhoid  fly  was  then  kept  under  control. 

The  engineers,  the  physicians,  all  the  officers  and  all 
the  men  in  these  camps  have  contributed  by  one  means 
or  another  to  the  wonderful  record  outlined — and  thus 
to  the  winning  of  the  war. 


April  18,  1918 
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Tumalo  Irrigation  Storage  Reservior  Leaked  Profusely 

and  Erratically 

Engineering  and  Geological  Investigation  of  Site  Last  Summer  at  Cost  of  Less  than  $5000  Would  Have 
Saved  the  State  of  Oregon  a  Loss  of  Nearly  $200,000  If  Made  Before  Beginning  Reservoir  Construction 

By  J.  P.  Newell 

Civil    Engineer,    Portland,    Oregon 


THE  history  of  the  Tumalo  irrigation  project  con- 
tains valuable  lessons  for  promoter,  legislator  and 
engineer.  Few  enterprises  of  this  nature  have  com- 
bined so  many  varieties  of  failure  with  partial  pres- 
ent and  probable  complete  ultimate  success.  The  under- 
lying fault  was  the  lack  of  essential  preliminary  en- 
gineering and  geological  studies. 

The  lands  of  the  project  lie  in  the  valley  of  the  Des- 
chutes River  at  from  200  to  500  ft.  above  that  stream 
and  about  3500  ft.  above  sea  level.  The  irrigation  of 
27,000  acres  was  undertaken  in  1902  under  the  terms  of 
the  Carey  act,  the  water  to  be  obtained  from  a  small 
stream  known  as  Tumalo  Creek.  The  lien  price  was 
made  very  low,  and  a  large  part  of  the  lands  were  soon 
contracted  for.  Ditches  were  built  and  settlers  began 
making  improvements. 

In  1905,  with  only  1000  acres  irrigated,  it  was  found 
that  there  was  a  shortage  of  water.  That  the  scarcity 
was  exaggerated  is  shown  by  the  fact  that  12  years' 
records  now  show  water  enough  for  5000  acres,  but  it 
was  evident  that  serious  errors  had  been  made  in  the 
calculations  of  water-supply,  and  with  20,000  acres 
under  contract  the  effect  on  the  minds  of  the  settlers 
can  be  imagined.  The  lien  price  was  totally  inadequate 
to  meet  the  cost  of  obtaining  water  from  any  other 
source,  and  the  company  found  itself  hopelessly  bank- 
rupt. 

After  a  long  series  of  quarrels,  complaints  and  law- 
suits the  Desert  Land  Board  finally  consented  to  an  in- 
crease of  the  lien,  under  conditions  protecting  to  some 
extent  those  settlers  who  had  made  improvements  on 
their  lands,  and  the  project  was  reorganized.  The  new 
company  spent  considerable  money  in  investigations, 
and  preparations  were  made  for  completing  the  project 
with  a  storage  reservoir.  But  about  that  time  the  mar- 
ket for  irrigation  securities  collapsed,  and  no  investors 
could  be  found  to  put  the  project  on  its  feet.  Accord- 
ingly in  1911  th:;  company  conveyed  all  its  rights  to  the 
state,  which,  however,  was  unable  to  take  over  the  proj- 


ect, as  the  Desert  Land  Board  possessed  neither  author- 
ity nor  funds  to  maintain,  much  less  complete  it. 

Strong  pressure  was  brought  to  bear  on  the  legis- 
lature, and  in  1913  an  appropriation  of  $450,000  was 
made  for  the  completion  of  the  project  to  the  extent  of 
22,500  acres.  The  price  was  fixed  at  $40  an  acre,  with 
allowances  to  settlers  who  had  made  payments  to  the 
various  companies.  It  was  expected  that  a  profit  would 
result  and  that  the  receipts  from  the  sale  of  lands  would 
constitute  a  fund  for  the  reclamation  of  other  arid 
lands. 

A  feed  canal  seven  miles  long,  carrying  225  sec. -ft., 
was  constructed,  and  a  dam  was  built  for  the  storage  of 
20,000  acre-ft.  The  summer  flow  was  calculated  to  be 
sufficient  for  10,500  acres  and  the  reservoir  was  to  be 
filled  during  the  winter  and  from  the  excess  flow  of  the 
spring  months. 

Grave  doubts  having  been  expressed  as  to  the  water- 
tightness  of  the  reservoir,  a  board  of  consulting  engi- 
neers was  appointed,  who  recommended  that  the  dam 
be  constructed  to  part  of  its  height  and  a  reservoir  test 
made.  When  it  was  found  that  such  a  test  would  delay 
construction  beyond  the  expiration  of  the  two-year  pe- 
riod after  which  the  unexpended  balance  of  the  appro- 
priation must  be  returned  to  the  general  fund,  and  that 
subsequent  legislatures  might  be  unwilling  to  continue 
the  enterprise,  the  board  was  induced  to  recommend  the 
abandonment  of  the  test,  and  the  dam  was  completed 
to  the  full  height.  The  entire  appropriation  was  ex- 
pended by  the  end  of  1914,  and  the  project  finished 
except  a  part  of  the  distributing  system  and  some  minor 
structures. 

Water  was  turned  into  the  reservoir  and  by  April 
10,  1915,  had  risen  about  20  ft.  above  the  level  of  the 
outlet  tunnel.  On  that  date  a  large  hole  opened  up  in 
the  bottom,  about  1000  ft.  from  the  dam,  and  a  stream 
of  over  200  sec. -ft.  escaped  through  it,  speedily  empty- 
ing the  reservoir.  This  hole  was  closed  by  ground- 
sluicing,  but  as  fast  as  the  water  rose  new  breaks  oc- 
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CROSS-SECTION  THROUGH  TUMALO  RESERVOIR  THROWS  LIGHT  ON   ITS  LACK  OF  WATERTIGHTNESS 
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curred,  and  it  was  found  impossible  again  to  bring  the 
water  even  as  high  as  the  first  break. 

These  holes  were  sometimes  30  to  50  ft.  across  and  10 
to  25  ft.  deep.  In  other  cases  wells  20  to  30  ft.  deep  and 
only  3  or  4  ft.  in  diameter  were  formed.  Often  the* 
ground  would  drop  away  with  such  suddenness  that  it 
was  unsafe  to  remain  in  the  vicinity  unless  armed  with 
a  long  pole  or  attached  to  a  rope. 

Since  most  of  the  holes  occurred  within  a  short  dis- 
tance and  in  nearly  a  straight  line  the  constructing  en- 
gineer of  the  project  became  convinced  that  the  trouble 
was  due  to  the  existence  of  a  fault,  and  that  it  would  be 
practicable  to  uncover  the  outlet  and  seal  it. 

The  funds  available  having  been  exhausted  in  repairs, 
nothing  further  was  done  during  1915  and  1916.  In 
February,  1917,  the  legislature  made  an  appropriation 
of  $10,000  for  the  purpose  of  determining  the  cause  of 
the  leakage  and  remedying  it.  A  board  of  engineers, 
consisting  of  Fred  N.  Wallace,  manager  of  the  project, 
Capt.  Henry  M.  Parks,  director  of  the  Oregon  Bureau 
of  Mines  and  Geology,  and  the  writer,  was  appointed  to 
take  charge  of  the  investigation. 

Another  Investigating  Board  Appointed 

As  soon  as  weather  would  permit  observations  were 
begun.  With  the  perversity  characteristic  of  leaky  reser- 
voirs, spoiled  children  and  other  pets,  spectacular  out- 
breaks, such  as  had  been  frequent  in  1915,  refused  to 
occur,  but  seepage  over  a  wide  area  was  found  to  dis- 
pose of  the  water  as  fast  as  it  was  received.  Especial 
notice  was  taken  of  the  effect  of  the  water  when  it 
reached  the  depressions  left  by  former  outbreaks,  but 
the  only  action  to  be  observed  was  that  the  water  seeped 
away  rapidly  from  such  holes  for  a  few  hours  and  then 
the  flow  gradually  ceased.  When  the  water  covered  an 
area  of  30  acres  it  was  found  that  the  loss  amounted  to 
from  6  to  8  in.  per  day,  but  there  was  no  disturbance 
of  the  surface  to  indicate  any  spot  at  which  it  was 
escaping. 

In  order  to  determine  the  character  of  the  substrata 
and  to  find  the  effect  of  previous  puddling  operations 
two  shafts  were  sunk  in  the  field  where  leaks  had  been 
most  frequent,  the  first  reaching  a  depth  of  22  ft.  and 
the  other  66  ft.,  or  50  ft.  below  the  outlet  tunnel.  Each 
revealed  a  broken  and  cavernous  condition  of  the  rocks, 
and  in  the  latter,  surface  soil  and  pieces  of  sagebrush 
were  found  at  various  points  clear  to  the  bottom.  An- 
other shaft  was  sunk  to  a  distance  of  28  ft.  near  the 
west  side  of  the  reservoir,  and  several  sections  were  cut 
through  the  overlying  soil  and  gravels  along  the  east 
side  by  means  of  water  from  a  ditch  carried  around  the 
edge  of  the  basin.  These  were  useful  in  carrying  out 
the  geological  investigations,  which  were  undertaken  by 
Capt.  Parks,  with  the  assistance  of  I.  A.  Williams,  of 
the  Bureau  of  Mines  and  Geology.  They  report  in  part 
as  follows: 

What  the  Board  Reported 

"The  geology  of  a  wide  area  west  of  the  Deschutes 
River  in  the  vicinity  of  the  reservoir  is  simple  and  al- 
most monotonously  uniform.  The  country  is  a  plateau 
in  general,  sloping  gently  to  the  northeastward  and  un- 
derlaid entirely  with  flat-lying  volcanic  tuffs  and  lavas 
in  which  the  tuffs  predominate.  These  beds  have  a  total 
thickness  of  thousands  of  feet  and  are  deeply  dissected 


by  many  stream  cafions  tributary  to  the  Deschutes 
River.  The  volcanic  tuffs  are  made  up  of  the  finer  frag- 
mental  ejecta  from  the  explosive  eruptions  of  volcanoes. 
They  are  sometimes  composed  of  partially  water-sorted 
materials ;  again  they  seem  to  have  accumulated  as  wind 
deposits,  and  still  again  resemble  lava  flows  that  prob- 
ably spread  out  as  a  sort  of  bouldery  or  pebbly  lava 
froth.  In  every  case,  however,  they  are  comparatively 
light  in  wf^ight  and  very  open-textured,  their  porosity 
varying  from  35  to  50%.  In  places  these  tuffs  have 
been  compacted  and  cemented  into  more  or  less  firm 
rock  and  later  have  been  shattered  and  broken  into  joint 
blocks  of  varying  sizes. 

"The  most  important  features  on  which  the  condi- 
tions at  the  reservoir  depend  are,  first,  the  general 
porosity  of  the  rock  underlying  the  reservoir  for  several 
hundred  feet.  This  factor,  together  with  the  deep  in- 
cisions made  by  the  streams  in  the  surrounding  terri- 
tory, have  resulted  in  a  lowering  of  the  permanent 
ground  water  level  to  many  hundred  feet  below  the 
present  land  surface  at  the  reservoir,  with  the  result 
that  the  porous  substrata  greedily  absorb  water  when- 
ever it  can  be  had  and  pass  it  on  successively  to  the  beds 
below.  The  position  of  the  ground  water  is  evidenced 
by  the  fact  that  wells  dug  in  this  vicinity  are  required 
to  go  from  300  to  500  ft.  to  find  water. 

Remarkably  Porous  Reservoir  Bottom 

"Beneath  at  least  a  portion  if  not  all  of  the  reservoir 
bottom  is  comparatively  hard,  blocky  red  tuff,  the  joint 
blocks  of  which  are  separated  from  each  other  in  places 
to  such  distance  that  a  man  can  crawl  among  them, 
much  the  same  as  would  be  possible  in  a  very  coarse 
talus  slope  where  rocks  of  large  size  and  many  tons  in 
weight  have  settled  apart  or  moved  somewhat  upon  each 
other.  This  broken  tuff  bed  is  exposed  at  places  in 
the  bottom  and  at  the  sides  of  the  reservoir,  though  it  is 
usually  covered  or  insulated  from  the  water  of  the  reser- 
voir by  from  a  few  feet  to  an  undetermined  depth  of  a 
light,  only  partially  consolidated  pumiceous  deposit,  and 
this  again  is  covered  in  considerable  sections  of  the 
reservoir  bottom  by  a  later  superficial  deposit  of  sand, 
silt  and  gravels.  These  latter  materials  are  less  per- 
vious than  the  pumiceous  layer  and  where  they  exist 
the  water  escapes  only  by  excessive  seepage.  In  certain 
areas  of  the  reservoir,  however,  the  broken  tuff  is  sepa- 
rated from  the  water  of  the  reservoir  only  by  the  light, 
fluffy  pumiceous  deposit.  One  of  these  areas  extends  in 
a  northwest-southeast  direction  along  the  east  side  of 
the  reserv^oir  in  the  approximate  location  of  what  has 
been  previously  described  as  the  'fault'  line.  When  the 
water  rises  to  this  height,  it  readily  percolates  through 
the  pumice  bed  and  flows  away  rapidly  into  the  large 
holes  between  the  joint  blocks  of  the  broken  tuff  below. 
Experience  has  shown  that  it  gets  away  so  rapidly  that 
it  soon  erodes  the  pumice  deposit,  washing  it  down  into 
the  cavernous  spaces  between  the  joint  blocks  and  mak- 
ing the  large  holes  already  described. 

Sealing  by  Sluicing  in  Soils  and  Silts  Suggested 

"Taking  into  consideration  all  the  conditions,  it  seems 
highly  probable  that  if  it  were  possible  to  raise  the  wa- 
ter in  the  reservoir  to  higher  elevations  than  has  yet 
been  accomplished,  the  difficulties  from  loss  of  water  by 
breaking  through  this  soft  pumice  would  increase.     It 
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has  been  suggested  that  these  breaks  or  leaks  may  be 
sealed  by  sluicing  into  them  the  finer  soils  and  silts  in 
large  quantities  from  the  hillside  above.  It  is  question- 
able whether  this  system  of  puddling  can  be  depended 
upon  to  sufficiently  seal  all  the  leaks  which  may  occur. 
Granting  the  possibility  that  a  measure  of  success  may 
be  attained  by  this  method,  it  is  our  judgment  that  even 
after  a  great  amount  of  sluicing  has  been  done  the  leak- 
age will  still  continue  in  sufficient  quantity  by  slow 
percolation  through  these  imperfectly  sealed  breaks,  as 
well  as  throughout  the  entire  area  of  the  reservoir, 
where  no  'breaks'  have  occurred,  to  greatly  impair  the 
use  of  the  present  site  as  a  storage  reservoir." 

The  board  of  engineers  recommended  that  no  lands 
be  sold  beyond  the  amount  irrigable  without  storage, 
but  that  sluicing  operations  be  carried  on  during  the 
non-irrigating  season  in  the  hope  that  the  reservoir  may 
be  made  ultimately  to  hold  at  least  a  small  amount  of 
water.  The  cost  of  sluicing  will  be  insignificant  com- 
pared with  the  value  of  even  a  very  small  storage. 

They  were  also  of  the  opinion  that  the  project  could 
be  watered  from  the  Deschutes  River  at  such  a  cost  that 
the  state  might  recover  the  loss  sustained  through  the 


failure  of  the  reservoir  and  urged  that  surveys  and  esti- 
mates be  made  for  such  connection. 

This  unfortunate  experience  does  not  con.stitute  a 
valid  argument  against  state  reclamation.  Except  for 
the  failure  of  the  reservoir,  which  would  have  been 
equally  likely  to  occur  under  any  form  of  management, 
the  project  has  been  a  success.  But  it  does  emphasize 
the  necessity  for  thorough  and  complete  investigation, 
in  advance  of  construction,  of  all  the  conditions  attend- 
ant on  an  enterprise  involving  so  many  uncertainties  as 
the  irrigation  of  desert  lands.  No  other  expenditure  is 
so  profitable  as  that  by  which  an  intended  investment 
is  shown  to  be  unwise  or  a  proposed  structure  to  be 
unsuited  for  its  purpose. 

The  writer  has  no  desire  to  criticise  the  management 
of  this  enterprise.  Under  the  same  circumstances  he 
might  have  made  the  same  mistake.  But  it  is  by  the 
mistakes  of  others  as  well  as  our  owti  that  we  learn, 
and  the  fact  remains  that  the  investigation  which  was 
carried  out  last  summer  at  a  cost  of  less  than  $5000 
would  five  years  ago  have  shown  the  Tumalo  reservoir 
site  unsuitable  for  the  storage  of  water  and  have  saved 
the  State  of  Oregon  a  loss  of  nearly  $200,000. 


U.  S.  Chamber  of  Commerce  Discusses  Industrial  Relations 

Many  Speakers  Indicate  Seriousness  of  Labor  Problem  and  Several  Suggest 
That  Solution  Will  Be  Found  in  New  Order 


FROM  Secretary  Lane,  who  sees  the  coming  of  a 
new  democracy  that  is  social  and  economic ;  from  R. 
Goodwin  Rhett,  president  of  the  chamber;  Waddill 
Catchings;  Secretary  Daniels;  Meyer  Bloomfield  and 
Dr.  Charles  A.  Eaton  of  the  Shipping  Board ;  Prof.  Leon 
C.  Marshall  of  the  University  of  Chicago  and  William 
H.  Vandervoort  of  the  National  War  Labor  Board,  the 
convention  of  the  LI.  S.  Chamber  of  Commerce  in  Chi- 
cago last  week  heard  the  seriousness  of  the  labor  situa- 
tion. Utterances  of  these  men  indicate  that  they  look 
for  closer  cooperation  between  employers  and  labor,  and 
realize  the  immediate  necessity  of  it  if  war  production 
is  to  meet  the  demands  of  victory.  Several  of  the 
speakers  paid  glowing  tributes  to  the  shipyard  labor. 
The  extracts  given  below  are  from  two  of  the  most 
significant  addresses. 


New  Democracy  Seen  by  Franklin  K.  Lane 

JJ'T^HE  democracy  for  which  I  stand  and  into  which 
X  we  will  surely  grow  is  a  democracy  which  is 
social  and  economic";  Franklin  K.  Lane,  secretary 
of  the  interior,  told  the  convention.  The  secretary 
called  the  attention  of  business  men  to  industrial 
changes  which  he  said  were  resulting  from  the  war 
and  which  would  greatly  improve  the  economic 
strength  of  America.  He  also  outlined  a  plan  to  solve 
labor  problems  after  the  war  by  employing  returning 
soldiers  on  reclamation  work  and  paying  them  in 
lands  and  houses.  His  address,  quoted  in  part, 
follows: 

"There  are  two  kinds  of  men  and  only  two  kinds  of 
men  in  this  world  at  this  time,  the  small  men  and  the 


big  men.  The  small  men  are  those  who  cannot  see 
because  they  have  a  dollar  right  in  front  of  their  eyes, 
and  the  large  men  are  those  who  can  see  because  they 
have  got  a  dream  in  their  hearts. 

"I  do  not  like  to  say  it,  because  I  think  war  an  awful 
curse,  but  good  things  are  to  come  out  of  this  war,  and 
one  of  them  is  to  be  the  purifying  of  business.  It  is 
to  be  a  noble  thing,  because  for  the  first  time,  gentle- 
men of  dollars,  for  the  first  time  you  have  had  a  real 
opportunity  to  prove  that  business  could  be  purified 
through  patriotism. 

"Our  motto  and  our  slogan  must  be  from  this  time 
on.  Put  every  dollar  to  use,  put  every  hand  to  use,  put 
every  acre  to  use,  put  every  idea  to  use;  because,  gen- 
tlemen, we  have  come  to  the  time  in  the  history  of  the 
world  when  we  understand  that  such  a  thing  as  prop- 
erty exists  only  because  of  use.  That  which  you  have 
belongs  to  me,  in  the  larger  sense.  That  which  you 
have  gained  out  of  the  community  should  be  so  used 
as  to  be  of  service  to  the  community.  The  nation  is 
the  trustee  of  great  ideas  for  the  world.  You  are 
trustees  of  your  property  for  the  world.  Regard  your- 
self as  a  trustee,  and  you  will  not  go  astray  in  the 
handling  of  your  property. 

"We  must  think  of  the  day  when  the  men  come  back, 
and  we  must  think  of  the  making  of  America.  We 
must  think  of  a  new  America,  and  we  must  begin  with 
the  boys  who  come  back  from  the  front.  I  say  that 
everyone  of  those  men  should  have  an  opportunity  to 
acquire  a  piece  of  soil  of  the  United  States.  I  will 
tell  you  a  plan  of  reconstruction  in  this  country  after 
the  war  that  will  make  a  great  part  of  this  western 
county  useful.  We  have  along  the  lines  of  the  Colo- 
rado River  a  million  or  a  million  and  a  half  acres 
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which  can  be  irrigated  if  we  will  dam  that  river  and 
develop  power  and  hoist  that  water  onto  the  mesa.  I 
would  take  enough  men  from  the  returned  army  to 
build  those  dams,  to  put  up  that  power  plant,  and  I 
would  pay  those  boys  in  farms  upon  the  mesa  itself. 
Let  each  man  have  his  forty  acres  of  irrigated  land, 
with  a  house,  with  stock,  and  let  him  pay  Uncle  Sam 
in  labor  for  it  by  constructing  the  works  that  make  it 
possible. 

"I  would  follow  that  course  along  the  other  rivers 
of  the  West  in  the  arid  and  semi-arid  sections.  I  can 
give  to  you  4,000,000  acres  of  irrigible  land  if  you  will 
give  me  the  hands  that  will  build  the  dams  and  dig 
the  ditches.  Then  I  would  come  to  this  Mississippi 
valley.  Away  below  you  have  15,000,000  acres  of 
overflowed  lands.  Build  dikes,  and  save  that  land, 
and  divide  it  among  the  men.  In  the  north  you  have 
the  cut-over  lands  and  the  swamplands.  Take  them 
from  those  who  have  them  at  a  reasonable  figure,  pull 
up  the  stumps,  build  houses  upon  the  land,  and  let  the 
men  have  forty  years  in  which  to  pay. 

"I  do  not  want  to  give  these  men  one  single  thing. 
Charity — I  do  not  like  the  word.  We  want  to  deal  with 
these  men  upon  plain  business  grounds,  only  as  giving 
thein  opportunity,  and  unless  democracy  means  oppor- 
tunity, it  means  little. 

"The  one  distinction  that  you  can  draw  between  the 
kind  of  government  that  we  are  fighting  and  the  kind 
that  we  live  under  is  the  distinction  between  control, 
direction,  authority,  autocracy  and  individual  oppor- 
tunity. We  have  our  chance.  That  is  democracy. 
Heretofore  that  has  been  represented  only  politically, 
but  there  is  another  kind  of  democracy  besides  po- 
litical democracy.  The  democracy  for  which  I  stand 
and  into  which  we  will  surely  grow  is  a  democracy 
which  is  social  and  economic.  I  do  not  believe  in  the 
theory  that  all  enterprise  can  be  carried  on  by  the 
government  wisely  and  well,  because  those  of  you 
who  have  had  administrative  experience  know  that 
managerial  ability  is  rare;  that  governmental  methods 
are  wasteful;  that  there  are  things  which  have  been 
standardized  which  can  safely  be  left  to  the  hands  of 
government,  but  that,  above  all,  we  must  save  per- 
sonal initiative,  the  inventive  power  of  the  human 
mind.  But  where  a  point  of  standardization  has  been 
reached  in  an  industry,  why  should  not  government 
take  that  industry  into  its  own  hand  and  carry  it  on? 
lit  is  only  a  question  of  governmental  efficiency. 

"I  ask  you  this  question:  Even  with  the  govern- 
mental inefficiency,  gentlemen  of  commerce,  are  we 
not  going  to  take  things  into  our  own  hands  unless 
business,  large  business,  and  small  business,  gains  a 
real  social  sense?  And  what  is  a  social  sense?  It  is 
the  relation  between  your  dollars  and  my  need;  be- 
tween your  power  and  my  heart.  We  cannot  have  a 
republic  that  will  be  lasting  unless  you  regard  me  as 
entitled  to  a  portion  of  what  you  undertake  to  make 
with  your  money — a  partner  with  you.  Surely  it  is 
not  so,  that  there  cannot  be  invented  in  this  world 
some  new  kind  of  cooperation,  in  which  the  worker 
himself  can  have  a  part. 

"T  will  live,  I  trust,  to  see  that  day.  Man's  imagi- 
nation has  not  been  exhausted  yet,  and  we  will  come 
to  have  a  great  corporation,  a  profit-sharing  company, 


in  which  the  man  who  wants  and  is  willing  to  work 
can  have  an  identity  of  interest  with  the  managerial 
skill  of  one  man  or  the  capitalistic  power  of  the  other 
man. 

"There  are  great  ramifications  to  this  thought,  and 
it  is  necessary  that  common  sense  should  be  exercised 
in  curbing  the  power,  because  when  a  people  collec- 
tively get  a  lust  for  doing  things,  they  may  go  danger- 
ous lengths.  But  work  is  to  make  us,  as  work  has 
made  us,  and  the  man  who  works  is  the  man  who  is 
to  be  master. 

This  world  is  the  result  of  work.  Our  civilization  is 
the  result  of  work.  Work  all — every  one  must  work, 
and  the  pride  of  America  is  that  we  have  a  smaller 
population  who  do  not  work  than  any  other  nation. 
It  is  because  of  our  work  that  we  are  great.  It  is  to 
be  because  of  our  work  in  the  future  that  we  will  be 
entitled  to  have  anj'thing.  So  we  are  going  through 
a  real  process  of  evolution,  a  process  out  of  which 
will  come  a  new  and  a  better  America." 


Industry  Must  Apply  Itself  to  New  Problems, 
Says  Catchings 

<<npHE  very  existence  of  private  property  after  the 
X  war  hangs  in  the  balance,"  said  Waddill  Catch- 
ings. He  emphasized  the  immediate  necessity  for  con- 
certed action  to  stop  all  profiteering  on  war  work, 
pointed  out  that  we  are  far  behind  England  in  plan- 
ning for  reconstruction,  and  continued  in  part  as  fol- 
lows: 

"The  continuation  of  the  incentives  of  personal  re- 
ward, of  individual  initiative,  hangs  in  the  balance. 

"We  as  business  men  must  apply  ourselves  to  these 
problems,  and  in  doing  that  we  must  apply  ourselves  in 
the  spirit  of  the  times.  Those  great  forces  which  are 
at  work  are  irresistible.  They  cannot  be  stopped,  but 
they  can  be  guided.  If  business  men  bring  their  knowl- 
edge, their  experience  and  their  training  to  bear  on 
these  problems,  if  they  do  it  in  the  manifest  spirit  of 
the  times,  they  can  exercise  a  far-reaching  influence 
upon  what  is  done.  But  if  they  endeavor  to  apply  them- 
selves in  these  times  according  to  preconceived  ideas, 
without  studying  conditions  as  they  are,  they  are  apt 
to  be  thrown  aside  and  to  have  no  part  in  the  industrial 
conditions  which  are  created  for  the  future." 


Mississippi  Has  $3,000,000  for  Roads  in  1918 

The  Mississippi  State  Highway  Department  is  pre- 
paring standard  specifications  for  road  construction,  and 
it  is  estimated  that  $3,000,000  is  available  for  road  work 
this  season.  There  is  no  state-aid  system,  but  the  Fed- 
eral appropriation  is  shared  by  the  several  counties. 
Roads  are  usually  constructed  by  bond  issues  of  the 
counties  and  road  districts.  Inability  to  secure  cars 
and  labor  has  caused  many  counties  to  invest  their  money 
in  bonds  pending  a  change  in  shipping  conditions.  The 
department  does  not  control  maintenance.  Earth  roads 
are  maintained  principally  by  road-graders  and  drags. 
Labor  is  almost  impossible  to  obtain.  The  department 
consists  of  three  commissioners  and  the  state  highway 
engineer,  Xavier  A.  Kramer,  Magnolia,  Miss. 
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Effective  Concrete  Architecture 
in  New  Viaduct 

Designers  Avoided  Horizontal  Lines — Columns  of 
Cross-Shaped  Section — No  Ornate  De- 
tails— Construction  Methods 

SIMPLICITY  of  outline,  and  the  effect  secured  by 
emphasizing  vertical  lines  and  subordinating  hori- 
zontal lines,  distinguish  the  concrete  viaduct  approaches 
of  the  new  Central  Ave.  viaduct  across  the  Kansas 
River  in  Kansas  City,  Kan.  Columns  of  cross-shaped 
section  were  used,  all  breaks  of  the  vertical  lines  of  the 
columns  were  avoided,  and  belt-courses,  copings  and  the 
like  were  suppressed  so  far  as  possible.  Three  views 
herewith  show  the  result.  The  effect  was  obtained 
without  resort  to  ornamentation  and  involved  no  extra 
cost. 

The  engineers  of  the  structure,  Harrington,  Howard 
&  Ash,  of  Kansas  City,  Mo.,  say  the  following  about 
the  design: 

"We  have  tried  to  work  out  a  viaduct  which  would 
be  essentially  a  concrete  structure,  simple  of  design, 
and  not  an  imitation  of  stone  or  brick  structures.  There 
were  no  funds  for  adornment,  and  the  section  of  the 
city  in  which  the  viaduct  is  located  would  not  warrant 
such  ornamentation.  The  structure  is  in  the  vicinity 
of  the  stockyards,  serum  plants,  packing  plant  and  rail- 
road yards.  It  is  intended  to  look  as  if  it  were  built 
of  a  once  plastic  material,  motholithic  and  continuous, 
and  not  made  up  of  separate  units  or  blocks  or  stone. 
The  lines  of  the  longitudinal  girders  and  of  cross-girders 
are  carried  down  the  columns,  so  that  the  columns  might 
appear,  as  they  are,  actual  parts  or  continuations  of 
the  girders  and  beams.  There  is  no  horizontal  line 
breaking  the  column  from  its  base  at  the  ground  sur- 
face clear  up  to  the  top.  Projecting  corners  are 
rounded,  following  the  filleting  usual  in  the  molds  for 
any  poured  material.  The  design  is  an  attempt,  there- 
fore, to  produce  in  a  modest  way  a  structure  pleasing  in 


appearance  and  obviously  suited  in  design  for  the  ma- 
terial of  which  it  is  obviously  con.structed,  without 
slavish  imitation  of  architectural  forms  primarily  de- 
signed for  other  material." 

The  Central  Avenue  bridge  comprises  three  250-ft. 
riveted  truss-deck  spans,  carrying  two  floors.  The 
lower  deck  reaches  the  ground  surface  at  the  ends  of 
the  bridge,  but  the  upper  has  nearly  2000  ft.  of  viaduct 
approach  on  either  bank.  The  east  approach,  now  com- 
plete, extends  east  in  Central  Ave.  and  south  alongside 
James  St.,  both  of  which  are  main  thoroughfares  of 
the  river  bottoms. 

This  right-angle  arrangement  in  ground  plan,  further 
complicated  by  a  branch  approach  turning  northward 
with  sharp  180°  turn  from  the  portion  along  James  St. 
to  give  an  entrance  on  Central  Ave.,  is  due  to  street- 
traffic  conditions,  railway  track  locations,  and  real-estate 
questions. 

The  east  approach  carries  no  street-car  tracks,  as 
cars  run  along  Central  Ave.  on  an  old  steel  elevated 
viaduct.  The  river  bridge  and  the  west  approach,  how- 
ever, accommodate  a  double-track  line.  Partly  because 
the  tracks  east  of  the  river  are  to  one  side  of  the  new 
roadway  approach,  the  street-car  space  west  of  there 
was  placed  at  one  side  of  and  separated  from,  the  road- 
way. The  result  is  that  the  west  approach  has  the 
street-car  space  located  centrally  over  one  of  the  two 
longitudinal  girders,  which  girder  is  used  also  in  place 
of  the  two  inner  track  stringers.  Unsymmetrical  deck 
arrangement  of  another  kind  occurs  on  part  of  the 
east  approach,  where  there  is  a  footwalk  at  one  side 
of  the  roadway,  and  in  consequence  the  loading  on 
main  girders  and  cantilever  brackets  is  different  for 
the  two  sides  of  the  structure. 

In  spite  of  these  and  other  complications  of  arrange- 
ment, symmetry  and  unity  of  external  appearance  are 
preserved  very  successfully.  Unfortunately,  about  half 
of  the  west  approach  was  built  of  steel,  in  the  expecta- 
tion that  the  other  half,  which  was  to  be  paid  for  by  the 
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railways  which  it  crosses,  would  be  built  of  steel,  for 
economy.  But  when,  after  delays  in  calling  for  bids 
on  this  latter  part,  it  was  ready  for  contracting  about 
the  end  of  last  year,  prices  had  shifted  so  greatly  that 
a  concrete  structure  was  cheaper.  On  redesign  the 
contract  was  let  recently  for  completing  the  west  ap- 
proach in  concrete. 

The  spans  of  the  concrete  viaduct  range  from  about 
30  to  50  ft.,  as  local  conditions  required;  the  normal 
span  is  40  ft.  Columns  are  30  x  36  in.  to  36  x  36  in. 
over  all,  measured  at  the  top,  from  which  point  each 
face  batters  outward  I  in.  per  foot.  The  corners  of  the 
cross-section  are  notched  out  about  6  in.,  making  the 
column  cross-shaped,  as  though  made  of  two  overlapped 
rectangles  about  2  x  3  ft.  These  rectangles  have  con- 
stant width  from  top  to  bottom  of  the  column,  produc- 
ing two  vertical  lines  between  the  outer  battered  lines. 

The  main  girders  are  24 
in.  wide  by  5J  ft.  deep.  The 
panel  length  between  floor- 
beams  averages  10  ft.,  which 
distance  is  spanned  by  a  9-in. 
floor  slab. 

Expansion  joints  in  the 
longitudinal  girders,  occur- 
ring three  to  four  spans 
apart,  have  upper  and  lower 
steel  sliding  plates,  each  an- 
chored into  the  concrete,  with 
a  sheet  of  lead  between.  The 
lead  is  intended  as  means  of 
adjustment  when  the  girders 
deflect,  and  also  as  means  of 
preventing  rusting  on  setting 
of  the  joint. 

As  one  of  the  views  shows, 
a  very  simple  railing  is  used. 
While  effective,  it  lacks  all 
effort  at  ornate  effect.  The 
same  avoidance  of  ornament 
is  obvious  throughout  the  de- 
sign. 

Methods  of  forming  and 
concreting  are  specially  worth  notice  because  the  via- 
duct is  of  low  cost  and  because  the  surfaces  of  the  con- 
crete were  left  as  they  came  from  the  forms,  without 
any  artificial  finish.  The  fo'rm  marks  show  in  close-up 
view  only. 

The  pedestals,  supported  on  Raymond  concrete  piles 
driven  about  20  ft.  in  fine  sand  (to  a  penetration  of  1 
in.  in  four  to  six  blows),  were  concreted  by  a  one-bag 
mixer  driven  by  a  gasoline  engine  and  mounted  on 
wheels.  This  mixer  was  shifted  about  200  ft.  at  a 
time;  it  discharged  directly  into  wheelbarrows  in  which 
the  concrete  was  wheeled  to  place.  The  crew  consisted 
of  eight  men  and  handled  about  40  cu.yd.  of  concrete 
per  day.  With  everj'^thing  moving  smoothly  this  con- 
creting crew  could  fill  the  piles  and  pedestals  just 
about  as  fast  as  the  piles  could  be  driven,  and  hence 
worked  continuously  immediately  behind  the  driver. 

After  the  pedestals  were  concreted  the  column  rein- 
forcement was  put  in  place  and  wired  securely  to  the 
dowels  projecting  from  the  pedestal.  This  consists  of 
twelve  vertical  bars — three  in  each  face — and  two  sets 


of  tie  bars,  each  spaced  15  diameters  of  the  bar.  A 
light  movable  scaffold  was  used  for  the  erection  of  the 
column  steel;  in  order  to  allow  adjustment  of  the  re- 
inforcement to  fit  accurately  within  the  forms  the  two 
sets  of  tie  bars  were  wired  to  each  other  only  at  the 
top,  which  could  readily  be  reached  after  the  forms 
were  in  place.  The  column  forms,  set  after  the  steel 
was  in  place,  were  of  2-in.  tongue-and-grove  lumber 
and  were  the  same  as  would  be  used  for  a  square 
column,  with  the  addition  of  a  beveled  box  in  each 
corner  to  make  the  cross  shape.  They  were  built  in 
two  halves  so  that  they  could  readily  be  placed  around 
the  steel,  and  extended  only  up  to  the  beginning  of  the 
knee-bracket  curve.  As  the  viaduct  was  begun  at  the 
lower  end,  it  was  necessary  to  provide  new  forms  for 
each  column,  which  made  the  form  cost  rather  high. 
The  curved  work  of  the  cantilever  beam  bottoms  and 


LOCATION  OF  VIADUCT  DID  NOT  WARRANT  EXPENSIVE  ORNAMENTATION 


girder  knee-brackets  was  carefully  cut  out  and  put  to- 
gether in  the  form  shop,  situated  near  the  end  of  the 
viaduct.  The  other  forms  were  built  in  the  field.  They 
were  supported  on  posts  resting  on  mudsills,  a  post 
being  used  at  the  end  of  each  cantilever  beam  and  o'  hers 
as  required  along  the  cross-girders  and  longitudinal 
girders.  The  plank  centering  of  the  floor  slab  was  sup- 
ported on  longitudinal  joists  which  rested  on  vertical 
studs  on  the  sides  of  the  beams.  These  studs  were 
independent  of  the  verticals  on  the  beam  forms,  so 
that  the  latter  did  not  have  to  be  disturbed  when 
removing  the  beam  forms.  To  prevent  sag  due  to  set- 
tlement, the  girder  forms  were  raised  one-half  inch 
at  the  middle  above  the  required  elevations;  the  results 
were  very  satisfactory. 

To  give  the  rounded  corners  on  columns,  girders  and 
beams,  a  cove  molding  was  placed  in  the  forms.  This 
had  a  radius  of  2  in.  and  was  cut  out  of  1-in.  stuff, 
being  therefore  rather  thin  and  difficult  to  handle. 
To  prevent  bad  warping  it  was  necessary  to  use  an 
unusual  number  of  nails.    Placing  this  molding  properly 


April  18,  1918 


ENGINEERING     NEWS-RECORD 


755 


VERTICAL.  LINES   OP   COLUMNS   A   PROMINENT   FEATURE 

around  the  short  curves  at  the  ends  of  the  cantilever 
beams  and  around  the  curves  at  ends  of  girders  and 
cross-girders  was  a  matter  of  only  a  little  practice. 
By  cutting  the  back  and  side  of  the  molding  every  few 
inches  the  carpenters  soon  became  expert  and  produced 
a  very  satisfactory  job. 

The  reinforcement  generally  was  assembled  in  place. 
The  steel  for  the  first  few  girders  was  also  assembled 
in  place,  but  as  the  gii'ders  were  deep  and  narrow  this 
was  slow  and  difficult,  and  thereafter  the  girder  rein- 
forcement was  assembled  complete  immediately  above 
the  forms  and  then  lowered  into  place.  This  assembling 
was  done  for  three  or  four  spans,  the  distance  between 
expansion  joints  being  supported  on  joists  spanning  the 
girder  form. 

Usually  the  entire  structure  between  successive  ex- 
pansion joints  (three  or  four  spans)  was  concreted  con- 
tinuously. This  does  not  include  the  columns,  which 
were  filled  up  to  the  beginning  of  the  knee-bracket 
curve  on  the  day  preceding  the  general  concreting. 

The  large  view  herewith  shows  the  tower  which  was 
used  for  pouring  all  concrete.  This  tower,  with  mixed 
and  hoisting  equipment,  was  mounted  on  a  large  sled, 
and  was  moved  alongside  the  structure  as  the  work 
progressed.  Switch  tracks  were  adjacent  to  the  via- 
duct for  much  of  its  length,  and  the  sand  and  rock  could 
therefore  be  delivered  verj'  close  to  the  mixer.  The 
material  was  in  general  shoveled  direct  from  the  cars 
onto  shoveling  platforms  composed  of  old  steel  scrap 
plates;  the  mixer  was  charged  with  barrows,  a  short 
timber  incline  being  moved  along  with  the  sled  to  pro- 
vide an  easy  runway.  Cement  was  stored  in  a  ware- 
house at  one  end  of  the  viaduct  and  hauled  by  wagon  to 
the  mixer. 

The  cost  of  the  new  bridge  comprises  the  following 
items:      River!   bridge,    $320,000;    east    approach    and 


alterations  to  old  street-car  viaduct,  $168,000;  steel 
portion  of  west  approach  (700  ftj,  $112,000;  concrete 
portion  of  west  approach,  about  $250,000.  The  total 
cost  thus  will  be  about  $850,000. 

The  east  approach  is  by  far  the  lowest  in  cost  per 
foot,  because  it  carries  only  a  30-ft.  roadway  and  a  6-ft. 
sidewalk.    For  this  part  the  unit  costs  are : 

Concrete,  0.5  cu.yd.  fe  $8.75 $4.38 

Concrete,  2  6  cu.yd.  (a,  $10.80 28  08 

Steel,  470  1b.  fe  $0.04 18.80 

Piles,  8.75  1inft.  (oj  $1.35 11.81 

Handrail,  2  lin.ft.  (g.  $2.25 4.50 

Lighting 1 .  22 

Pavement,  3.  33  sq.yd.  @i  $2.  95 9.  82 

$78  61 

Incidentals 0 .  94 

Engineering,  5% 3.  98 

Cost  per  linear  foot $83 .  53 

The  extreme  westerly  part  of  the  structure,  that  which 
is  now  under  contract,  is  being  paid  for  jointly  by  the 
city  of  Kansas  City,  Kan.,  and  the  railways  whose 
tracks  are  crossed  by  the  viaduct.  All  of  the  approaches 
east  of  this  part,  including  the  river  bridge,  were  paid 
for  by  Wyandotte  County. 


Expansion  Joints  Found  Necessary  in 
Concrete  Revetment 

CONCRETE-SLAB  bank  protection  on  the  Missouri 
River  buckled  because  of  the  absence  of  expansion 
joints  at  right  angles  to  the  shore  line.  In  later  work 
along  the  same  section  of  improvement  J-in.  expansion 
joints  were  provided  every  50  ft.  along  the  paving. 

The  revetment  comprises  a  willow  brush  mattress  86 
ft.  wide,  under  water  and  extending  up  the  bank  to  a 
point  6  ft.  landward  of  the  low-water  line,  a  pavement 
of  2  X  2-ft.  precast  concrete  slabs  4-in.  thick  on  a  10-ft. 
width  at  the  low-water  mark,  and  cast-in-place  pavement 
of  8  X  8-ft.  slabs  4  in.  thick  on  the  upper  part  of  the 
bank.  The  small  slabs  were  molded  with  loop  inserts 
of  i-in.  galvanized  sand,  by  which  the  blocks  were  fast- 
ened together  to  make  a  flexible  mat.  The  8  x  8-ft. 
slabs  were  cast  in  alternate  8-ft.  strips  running  up  the 
bank.  In  concreting  these  strips,  joints  parallel  to  the 
shore  were  made  by  setting  plastering  laths  between  the 
curb  boards  set  along  the  sides  of  the  strip;  as  soon 
as  the  concrete  was  in  place  and  smoothed  off  the  joints 
were  cut  through  down  to  the  laths  with  a  roller  cutter. 
The  second  set  of  strips,  between  thos?  first  concreted, 
required  no  forms,  the  concrete  being  simply  placed 
against  the  finished  pavement,  this  forming  construc- 
tion joints,  but  without  space  for  expansion. 

The  work  described  was  done  in  the  season  of  1912, 
and  during  the  hot  weather  of  1913  the  pavement 
buckled  up  at  about  1000  ft.  intervals.  It  was  necessary 
to  cut  the  joints  at  the  buckles  to  let  the  slabs  settle 
down  to  their  original  positions. 

G.  C.  Haydon,  assistant  engineer,  who  described  the 
work  in  the  March-April  number  of  "Professional 
Memoirs"  of  the  Engineer  Corps,  U.  S.  Army,  gives  the 
cost  of  the  revetment  work  on  three  different  sections, 
7000  to  12,000  ft.  long,  as  $7.58  to  $8.13  per  lineal 
foot.  This  includes  wire-mesh  reinforcement  in  the 
8  X  8-ft.  slabs.  Since  the  1916  season,  however,  this 
reinforcement  has  been  omitted,  as  it  is  believed  to  be 
unnecessary. 
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Cost  Curve  of  Highway  Maintenance  Has 
Well-Defined  Minimum 

Maryland  State  Traffic  Studies  Indicate  That  the  Necessary  Expenditure  Per  Ton  Hauled  Over 
Roads  Depends  Upon  Its  Total  Amount  and  the  Type  of  Tire  Used  on  Vehicles 

By  H.  G.  Shirley 

Chief  Engineer  Maryland  State  Roads  Commission,  Baltimore 


WHILE  the  State  Roads  Commission  of  Maryland 
has  always  been  reluctant  to  state  the  cost  of 
maintaining  roads  per  ton-mile  per  year  for  any  par- 
ticular stretch  of  highway,  the  averages  for  1916,  cover- 
ing the  variegated  types  of  road  throughout  the  state 
as  well  as  varying  traffic  densities,  are  susceptible  to 
analysis  in  such  a  way  that  some  interesting  facts  be- 
come apparent.  For  instance,  irrespective  of  the  type 
of  tire  used  upon  the  vehicle,  the  minimum  cost  per  ton- 
mile  runs  about  $0.001 — although  the  density  of  traffic 
resulting  in  a  maintenance  cost  of  this  amount  varies 
from  250  tons  per  12-hour  day,  if  hauled  on  steel  or 
hard-rubber  tires,  to  as  high  as  900  tons  per  12-hour  day 
if  carried  on  pneumatic  tires.  While  the  exact  indus- 
trial and  economic  significance  of  these  figures  is  some- 
what veiled  because  of  the  fact  that  the  pneumatic  tire 
traffic  is  preponderantly  that  of  passenger  or  pleasure 
automobiles,  the  indications  can  be  safely  used  in  select- 
ing the  type  of  construction  and  predicting  the  probable 
cost  of  m.aintenance  when  building  new  or  improving 
old  highways. 

For  many  years  Maryland  has  been  employing  the 
patrol  system  of  maintenance.  While  experiments  have 
been  made  with  the  gang  system  and  while  even  now  the 
gang  is  used  to  supplement  the  patrol  system,  the  uni- 
versal use  of  this  latter  method  has  given  the  roads  com- 
mission an  ideal  agency  through  which  to  accumulate 
data  of  the  character  necessary  for  road  design  on  a 
thorough  engineering  basis.  For  the  state  patrol  men 
not  only  count  traffic  but  also  make  measurements  of 
road  wear.  At  first  each  patroi'man  made  a  traffic  record 
of  his  own  section — at  one  place  today,  at  another  the 
next.  The  results  of  this  hap- 
hazard arrangement  were  in- 
significant and  led  to  the  es- 
tablishment of  permanent 
places  on  the  sections  where 
traffic  counts  should  be  taken. 
Furnished  with  a  printed 
traffic  sheet;  a  patrolman  with 
only  an  ordinary  amount  of 
intelligence  can  keep  accurate 
records. 

Supplementing  these  re- 
ports, another  employee  of 
the  roads  commission  goes 
about  from  place  to  place 
wherever  the  patrolmen's  re- 
ports indicate  variations 
which  cannot  readily  be  ex- 
plained. In  most  cases  tins 
man  will  find  it  necessary  to 
take    a    day's    count    at    the 


points  where  the  records  of  the  patrolmen  are  in  ques- 
tion. Traffic  records  are  thus  obtained  for  certain  definite 
points  on  the  state  highway  system.  In  the  study  of  the 
wear  suffered  by  the  road  due  to  the  traffic  indicated  by 
the  count,  bench  marks  were  established  at  either  side 
of  the  road  at  these  points.  These  bench  marks  are 
established  and  two  pipes  are  driven  to  the  same  eleva- 
tion, one  at  either  side  of  the  road.  By  stringing  a  light 
line  with  a  weight  at  either  end  across  these  pipes,  meas- 
urements could  be  taken  to  the  road  surface  by  means  of 
a  foot  rule,  and  are  recorded  for  each  2  ft.  across  the 
road's  width. 

When  these  measurements  first  were  taken  no  atten- 
tion was  paid  to  the  air  temperature  or  other  possible 
causes  of  variations  in  elevation.  But  in  some  cases  it 
was  found  that,  after  additional  surfacing  had  been  put 
on,  the  elevation  of  the  road  surface  was  lower  than  was 
indicated  by  previous  reading.  A  study  showed  that 
temperature  and  other  atmospheric  changes  had  a  ma- 
terial effect  on  the  elevation  of  all  types  of  road  surfac- 
ing. So  at  the  present  time  thermometers  are  furnished 
to  each  observer,  and  the  reading  is  noted  on  the  data 
sheet  along  with  a  brief  description  of  the  general  at- 
mospheric conditions.  While  no  conclusive  data  have 
as  yet  been  gathered  and  while  no  definite  conclusions 
can  at  present  be  stated,  it  is  felt  that  there  is  a  chance 
that  this  method  will  result  in  a  usable  basis  of  com- 
parison between  traffic  density  and  road  wear. 

So  far  it  seems  quite  certain  that  bituminous  mats 
suffer  little  wear.  On  the  other  hand  a  good  deal  of  in- 
ternal wear  seems  to  result  from  the  passage  of  traffic 
composed  largely  of  heavy  trucks.    This  type  of  vehicle 
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seems  to  grind  together  the  stones  of  the  macadam 
crust. 

Digressing  for  a  moment  from  the  main  subject  of 
this  paper,  I  would  like  to  mention  that  the  roads  com- 
mission intends  in  the  near  future  to  build  a  macadam 
road  in  the  construction  of  which  each  item  will  be 
weighed.  For  instance,  the  limestone  base  will  be  care- 
fully weighed  and  covered  with  a  layer  of  traprock, 
which  will  be  weighed,  and  bound  together  with  screen- 
ings whose  weight  also  will  be  known.  After  a  year  or 
so  of  use,  the  road  will  be  taken  up  and  the  several  types 
of  material  entering  into  its  construction  will  be 
weighed  again  and  the  loss  or  change  in  weight  deter- 
mined. This  should  give  a  fair  indication  of  the  yearly 
internal  wear. 

Such  in  brief  have  beenr  and  are  the  attempts  to  de- 
termine by  direct  measurements  the  wear  which  results 
from  a  measured  volume  of  traffic.  In  the  analyses 
which  have  been  made  of  the  cost  per  ton-mile  per  year 
the  actual  cost  of  maintenance,  as  shown  by  budget 
and  balance,  has  been  used.  This  has  been  considered, 
of  course,  against  the  indications  of  the  traffic  counts. 

Three  Classifications  Employed   , 

In  studying  the  density  of  traffic,  three  classifications 
have  been  employed:  Horse-drawn  vehicles,  or  those 
with  iron  tires  or  treads ;  pneumatic-tired  vehicles ;  and 
vehicles,  mostly  motor  trucks,  equipped  with  solid-rub- 
ber tires.  Of  course  the  weights  of  the  vehicles  in  the 
several  classes  are  roughly  determined,  mainly  through 
experience  and  observation,  and  these  weights  com- 
bined with  the  classification  according  to  the  nature  of 
the  contact  between  vehicle  and  road  have  resulted  in 
data  which  should  allow  a  fair  prediction  of  what  main- 
tenance should  cost,  and  how  much  material  should  be 
put  upon  the  road  each  year  to  carry  a  certain  volume 
and  classification  of  traffic.  Knowing  this  in  advance,  it 
should  be  possible  some  day  to  so  provide  maintenance 
that  a  road  would  never  be  worn  out,  strictly  speaking, 
but  would  be  brought  back  during  the  year  to  a  condi- 
tion closely  approximate  to  that  in  which  it  was  at  the 
time  of  its  construction.  While  the  matter  of  inter- 
nal wear  figures  in  this  in  a  way  which  cannot  be  defi- 
nitely stated  at  this  time,  it  seems  probable  tliat,  by 
strengthening  weak  spots  and  installing  tile  drains  and 
other  drainage  facilities  where  moisture  conditions 
seem  bad,  at  some  near  date  the  matter  of  road  main- 
tenance will  be  put  on  a  strictly  scientific  basis. 

Although  I  said  at  the  beginning  of  this  article  that 
the  roads  commission  was  loath  to  give  particular  data 
on  a  specified  road  in  terms  of  maintenance  cost  per  ton- 
mile  per  year,  perhaps  a  few  instances  which  have  been 
checked  up  to  eliminate  or  weight  variations  will  be  in- 
dicative of  the  general  character  of  information  re- 
sulting from  this  study. 

The  road  from  Belair  to  Kingsville  carries  a  horse- 
drawn  traffic  of  about  50  tons  per  day,  a  truck  traffic  of 
150  tons  per  day,  while  the  pneumatic-tired  vehicles 
probably  total  about  400  tons  per  day.  As  may  be  seen, 
the  amount  of  traffic  is  small,  yet  because  this  road  is  in 
a  hilly  country  and  the  shoulders  are  hard  to  main- 
tain it  costs  0.6  of  a  cent  per  ton-mile  per  year,  although 
the  roadway  is  only  14  ft.  wide. 


Another  instance  is  a  road  in  St.  Mary's  County,  built 
of  gravel  and  carrying  very  little  traffic.  Yet  several 
heavy  rains  resulting  in  washouts  ran  the  maintenance 
costs  to  the  same  figure  as  that  in  the  road  previously 
mentioned,  that  is,  0.6  of  a  cent  per  ton-mile  per  year. 
Considering  the  use  that  the  people  get  out  of  this 
road,  it  is  a  very  extensive  bit  of  work  in  spite  of  its 
low  first  cost. 

A  road  which  is  subject  to  a  fairly  heavy  traffic  leads 
from  Baltimore  to  Frederick  and  on  into  the  mountains. 
Between  Baltimore  and  Frederick  there  is  heavy  traffic, 
mainly  consisting  of  automobiles  and  heavy  horse-drawn 
vehicles — solid-tire  traffic  being  small.  There  are  two 
motor  trucks  running  over  it  carrying  freight  on  one  of 
the  Public  Service  Commission's  franchises,  but  in  gen- 
eral there  is  not  a  heavy  automobile-truck  traffic  on  this 
section.  In  some  of  the  mountainous  sections  there  is 
scarcely  any  horse-drawn  traffic,  but  traffic  of  other 
types  runs  to  a  fairly  high  figure — the  automobiles  total- 
ing 400  to  500  tons  per  mile  per  12-hour  day.  The  main- 
tenance cost  on  this  road  is  fairly  low,  amounting  to 
only  0.2  of  a  cent  per  ton-mile  per  year. 

The  cost  of  obtaining  data  of  this  nature  may  seem 
high  in  the  aggregate,  but  when  it  is  considered  that  it 
amounts  only  to  about  $3  per  mile  per  year,  the  sum  is 
practically  negligible  in  view  of  the  value  of  the  in- 
formation resulting  from  it.  One  of  the  results  of  this 
accumulation  of  information  is  shown  on  the  accom- 
panying cut.  While  no  detailed  explanation  of  the  curve 
seems  necessary,  it  is  interesting  to  call  attention  to  the 
fact  that  the  pneumatic-tired  traffic  as  it  increases  in 
voi'ume  is  not  a  serious  proposition  as  far  as  main- 
tenance is  concerned.  On  the  other  hand,  the  hard-tire 
traffic  becomes  a  very  serious  matter  after  its  volume 
exceeds  1000  tons  per  mile  per  day.  A  realization  of  the 
significance  of  this  factor  has  caused  restrictions  as  to" 
the  weight  and  width  of  tiies  to  be  incorporated  in  the 
motor-truck  legislation  of  Maryland. 

It  is  interesting  to  note  in  this  connection  that  be- 
cause of  the  reduced  spet-ds  enforced  when  a  motor 
vehicle  is  equipped  with  hard-rubber  tires,  quite  a  num- 
ber of  concerns  and  individuals  have  been  experiment- 
ing with  pneumatic  tires  in  order  that  they  may  be  en- 
abled to  gain  that  increased  use  of  the  truck  which 
would  be  possible  if  the  maximum  speed  of  35  miles 
per  hour,  which  is  allowed  with  pneumatic  tires,  can 
be  maintained  as  a  working  schedule. 


Shorten  Lincoln  Highway   in  Illinois 

A  11-mile  cut-off  on  the  Lincoln  Highway  route  near 
Elmhurst,  111.,  will  save  about  one  mile  in  the  25-mile 
stretch  between  Chicago  and  Wheaton,  and  will  make  a 
30-mile  run  without  a  turn.  This  will  cost  $10,000  for 
grading,  $12,600  for  bridges  and  culverts,  and  $30,000 
for  18-ft.  concrete  paving.  The  principal  structure  will 
be  a  concrete  bridge  with  five  50-ft.  arch  spans.  Work 
on  this  cut-off  has  been  approved  by  the  United  States 
Government  and  it  is  to  be  completed  this  spring.  A 
wooded  tract  of  80  acres  through  which  the  road  passes 
has  been  purchased  by  DuPage  County  for  $16,000  as  a 
forest  reserve.  A.  L.  Webster  is  engineer,  and  E.  L. 
Gates  is  county  superintendent  of  highways. 
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Tests  To  Determine  Pressures  Due 
to  Hydraulic  Fills 

stability  of  Dikes  Against  Thrust  of  Clay  Core  May 

Be  Measured  by  Method  Tried  Out 

Experimentally 

By  a.  W.  Goldbeck 

Engineer  of   Tests,    Office  of  Public   Roads  and    Ru'-al    Engineer- 
ing',  Washington,   D.   C. 

PRESSURES  in  the  interior  of  hydraulic-fill  earth 
dams  have  hitherto  been  indeterminate,  although 
the  partial  failures  of  the  Necaxa  and  Calaveras  dams 
have  shown  the  measurement  of  such  pressure  to  be 
most  necessary.  The  Miami  Conservancy  District, 
which  contemplates  the  construction  of  five  large  hy- 
draulic-fill dams,  recopriized  the  necessity  for  knowledge 
of  this  character  and  the  cooperation  of  the  Department 
of  Agriculture  was  requested,  utilizing  the  soil  pressure 
measuring  apparatus  developed  in  the  Office  of  Public 
Roads  and  Rural  Engineering.  Preliminary  results 
from  the  tests  indicate  that  such  a  method  of  measure- 
ment may  be  developed. 

In  order  to  gain  preliminary  information  on  pres- 
sures due  to  hydraulic  fills,  a  laboratory  test  on  a  large 
scale  was  outlined.  In  brief,  the  scheme  consisted  in 
filling  a  standpipe  with  finely  divided  clay  in  the  same 
way  that  the  core  of  a  hydraulic-fill  dam  is  placed.  The 
horizontal  and  vertical  pressures  were  then  to  be  meas- 
ured at  various  heights  in  the  standpipe,  so  as  to  ob- 
tain an  idea  of  the  pressure  in  the  core  of  a  dam  at 
various  stages  of  the  fill.    Moreover,  it  was  proposed  to 

use  this  test  to  try  out 
the  soil  pressure  appar- 
atus for  its  ability  to 
function  over  long  peri- 
ods under  the  very  wet 
conditions  existing  in  a 
hydraulic  fill. 

A  standpipe  was  erect- 
ed at  Arlington  Experi- 
mental Farm.  It  is  com- 
posed of  four  lengths  of 
flanged  pipe,  30-in.  in  di- 
ameter  and    41.35    ft.    in 


TEST   TOWEK    AND    METHOD    OF    SUSPENDING    CELLS 


height.  On  the  ground  near  the  bottom  of  the  stand- 
pipe  was  placed  a  shallow  galvanized  steel  pan  about  8 
ft.  in  diameter  and  2  ft.  deep.  This  was  used  for  mixing 
the  sand-clay  filling  material  with  water  so  that  it  could 
be  pumped  into  the  standpipe.  For  this  purpose  a  hand- 
driven  double-force  pump  was  used.  The  method  of  pro- 
cedure in  filling  was  to  place  from  30  to  60  shovelfuls  of 
sand-clay  in  the  mixing  pan,  fill  the  pan  with  water,  al- 
low it  to  stand  over  night,  mix  it  thoroughly  on  the  fol- 
lowing day,  then  pump  the  muddy  water  into  the  stand- 
pipe.  At  intervals  of  three  minutes  hydrometer  read- 
ings were  taken  on  samples  of  the  stream  entering  the 
gtandpipe  to  furnish  an  index  of  the  weight  of  solids 
pumped.  The  entering  stream  was  impinged  on  a  baffle 
board,  thus  breaking  it  up  into  a  coarse  spray  and  pre- 
venting the  disturbance  of  the  clay  already  deposited. 
On  the  following  day  the  clear  water  above  the  settled 
clay  was  drawn  off  except  for  about  two  feet,  and  addi- 
tional muddy  water  was  then  pumped  in  and  again  al- 
lowed to  settle  over  night.  This  operation  was  repeated 
day  after  day,  pressure  readings  being  taken  with  the 
buried  pressure  cells.  Holes  in  the  standpipe  were  pro- 
vided at  intervals  of  one  foot,  from  which  samples  of 
the  filling  material  could  be  drawn  when  desired. 

The  device  used  for  measuring  the  pressures  in  the 
pipe  is  that  already  employed  by  the  Office  of  Public 
Roads  and  Rural  Engineering  for  measuring  the  dis- 
tribution of  pressures  through  earth  fills  and  back  of 
retaining  walls,  and  described  in  the  1917  Proceedings 
of  the  American  Society  for  Testing  Materials  in  a 
paper  by  the  writer.  Briefly,  the  scheme  of  pressure 
measurement  with  this  apparatus  consists  of  the  equi- 
libration of  the  earth  pressure  acting  on  a  sensitive  cell 
by  means  of  air  pressure  within  the  cell,  detection  of  the 
instant  of  equilibration  by  the  breaking  of  electrical 
contact  within  the  cell,  and  reading  the  air  pressure 
within  the  cell  at  that  instant  by  means  of  an  accurate 
pressure  gage.  Details  of  the  cell  that  is  buried  in  the 
earth  and  of  the  indicating  instrument  at  the  surface  of 
the  earth  are  shown  in  accompanying  drawings. 

In  this  series  of  tests  a  special  method  was  used  of 
making  the  air  pipe  connections  from,  the  cell  in  the 
fill  to  the  indicating  instrument  at  the  top  of  the  stand- 
pipe.  In  former  pressure  measurements  in  dry  fills  a 
single  line  of  air  pipe  was  used.  If  water  should  col- 
lect in  a  cell  having  a  single  air  connection,  there  is  no 
way  of  detecting  that  fact,  nor  can  a  correction  be  made 
to  the  pressure  reading  to  compensate  for  ils  presence. 
For  thic  reason  a  double  line  of  pipe  was  employed  in  the 
present  experiments.  By  removing  the  screw  plug  at 
the  end  of  one  of  the  pipes  and  pumping  air  from  the  in- 
dicating box  to  the  cell,  the  presence  of  water  in  the 
cell  will  be  shown  immediately  by  the  air  pressure  gage 
in  the  indicating  box,  the  reading  being  equal  to  that 
of  the  water  column  in  the  pipe  connections.  The  air 
pressure  in  the  small  pipe  forces  any  water  that  might 
be  present  up  into  the  outlet  pipe  and  holds  it  there, 
thus  eliminating  its  effect  on  the  pressure  readings.  By 
the  use  of  this  device,  correct  readings  of  pressure  may 
be  obtained  whether  a  small  amount  of  water  is  pres- 
ent in  the  air  line  or  not. 

In  one  of  the  views  is  shown  the  method  of  suspend- 
ing the  pressure  measuring  cells  in  the  standpipe.  It 
was  thought  advisable  to  permit  the  cells  to  sink  gradu- 
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ally  as  the  fill  settled  so  that  interference  with  its  free 
settlement  would  be  as  small  as  possible.  To  accomplish 
this  object,  all  cells  were  hung  over  pulleys  and  counter- 
weighted  sufficiently  to  hold  them  in  suspension.  In  the 
view  is  shown  also  the  indicating  part  of  the  instrument 
with  its  pipe  and  electrical  connections.  The  cells  for 
measuring  lateral  pressure  were  placed  at  intervals  of  5 
ft.,  beginning  one  foot  above  the  bottom  of  the  stand- 
pipe,  while  at  the  6-ft.  and  16-ft.  levels,  cells  for  read- 
ing vertical  pressures  were  installed. 

The  pressure  readings  thus  far  obtained  are  best 
seen  by  a  typical  set  of  curves  given  herewith.  The 
circles  indicate  lateral  pressures,  and  the  crosses  verti- 
cal pressures.  The  curves  show  the  level  of  the  mud  line 
and  water  level  as  determined  from  plugged  holes  in  the 
standpipe  spaced  at  one  foot  intervals.     The  pressures 


of  the  material  at  various  heights  in  the  pipe  on  Aug. 
13  and  Sept.  4,  1917. 

The  material  at  the  bottom  of  the  standpipe  had  not 
reached  a  solid  .state  when  the  above  samples  were 
taken,  and  spurted  out  of  the  opening  readily.  It  is  to 
be  anticipated  that  as  more  clay  is  deposited  in  the  pipe 
and  settles  down  the  material  at  the  bottom  will  be- 
come more  and  more  compacted,  the  water  being  forced 
to  the  top.  Finally  a  solid  mass  of  clay  will  form  at 
the  bottom,  and  the  lateral  pressure  exerted  by  it  should 
be  considerably  decreased.  When  the  clay  reaches  this 
stage,  the  pressure  readings  then  taken  will  be  of  con- 
siderable value  from  the  standpoint  of  the  builder  of 
hydraulic  dams. 

The  results  thus  far  obtained  are  useful  in  indicating 
what  pressures  to  expect  from  hydraulic  fills  of  this 


SUGGESTION  HOW  TO  USB  CELLS  FOR  TESTING  HYDRAULIC  FILL  EARTH   DAMS 
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THESE  CURVES  ARE  TYPICAL  OF  THOSE  MADE   IN  TESTING  CLAY  PRESSURE   IN  THE  TANK 

Curves  Nos.   1  and  2 — Clay  fill  up  to  level  of  shaded  part,  with   clear  water  above.     Curve  No.   3 — Clay  fill  up  to   level  of  shaded 

line,   with  muddy  water  above 


are  indicated  by  the  abscissas,  and  heights  of  fill  by 
ordinates.  Consider,  for  illustration,  the  curves  of  Aug. 
20.  The  first  pressure  readings  taken  on  that  day  are 
shown  in  Curve  1,  there  then  being  about  16  ft.  of  soft 
mud  of  varying  specific  gravity  in  the  bottom  of  the 
tank  with  clear  water  above  up  to  a  total  height  of  about 
27  ft.  After  the  pressure  readings  were  taken  the  clear 
water  level  was  reduced  to  a  height  of  about  17  ft.  9 
in.  or  a  little  less  than  2  ft.  above  the  mud  line  as  shown 
on  Curve  2.  Muddy  water  having  a  specific  gravity 
of  1.065  was  then  pumped  in  the  standpipe  up  to  a 
height  of  not  quite  28  ft.  and  again  readings  were  taken 
as  shown  on  Curve  3.  The  foregoing  procedure  is  typi- 
cal of  the  method  of  filling  and  taking  readings  on  the 
tank  from  day  to  day. 

Readings  and  pumping  have  been  continued  in  this 
way  intermittently  for  a  period  of  more  than  four 
months  and  the  mud  line  has  been  rising  with  a  corre- 
sponding increase  of  pressure  readings.  There  is  a  very 
noticeable  difference  in  the  consistency  of  the  mud  from 
top  to  bottom,  that  at  the  top  being  quite  liquid  and 
that  at  the  bottom  being  more  viscous  as  determined  by 
samples  removed  through  openings  in  the  side  of  the 
standpipe.    The  accompanying  table  shows  the  character 


height,  composed  of  matexial  such  as  used  in  these  ex- 
periments, and  the  results  should  apply  to  all  such  fills 
whether  back  of  walls  or  dams,  on  top  of  culverts  ani 
conduits,  or  in  tanks.  Above  all,  the  results  seem  to 
point  to  the  reliability  of  the  measuring  apparatus  for 
accurately  measuring  the  pressures  in  such  fillb.  In  view 
of  the  fact  that  the  cells  function  just  as  sensitively 
now  as  on  the  day  they  were  buried  in  the  fill,  it  would 
seem  that  they  could  very  well  be  employed  as  a  field 
apparatus  for  controlling  the  rate  of  construction  and 
shape  of  cross-section  of  hydraulic-fill  dams. 

It  has  been  pointed  out  that  hydraulic-fill  dams  are 
subject  to  failuio  during  construction  due  to  the  great 
lateral  pressure  exerted  by  the  more  or  less  liquid  cen- 
tral core  on  the  side  walls.  When  this  pressure  e.xceeds 
the  resistance  of  the  side  walls  against  sliding,  failures 
occur  such  as  befell  the  Neca.xa  and  Calaveras 
dams.  It  would  seem  to  the  writer  that  the  safety  of 
any  hydraulic-fill  dams  may  be  ascertained  during  its 
construction  in  the  following  manner: 

As  the  dam  is  being  constructed,  soil  pressure  indicat- 
ing cells  could  be  buried  in  the  fill  in  cross-section  of  the 
dam,  as  in  one  of  the  drawings  herewith.  Let  it  be  sup- 
posed that  we  wish  to  investigate  the  safety  of  a  cer- 
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DIAPHRAGM    CEl^L   AND    ITS    ARRANGEMENT    IN    MAKING 
THE    PRESSURE    TESTS 

tain  section  of  the  dam,  .4a  Bh.  Assume  that  the  dam 
has  now  reached  a  height  as  shown  by  the  dotted  line. 
The  pressure  acting  on  the  core  side  of  the  section  is 
that  indicated  by  the  curve  B6p.  That  on  the  outer  wall 
:fiide  of  the  section  by  Aao.  The  difference  between  the 
areas  of  these  two  curves  represents  the  total  pressure 
tending  to  slide  the  particular  section  under  investiga- 
tion along  the  plane  A  —  B.  The  force  resisting  the 
sliding  is  the  force  of  friction  acting  on  this  plane  over 
a  width  of  one  inch.  By  taking  samples  of  the  filling 
m^erial  laboratory  tests  can  be  made  very  simply  to  de- 
termine the  coefficient  of  friction.  The  weight  of 
samples  of  the  material  can  be  obtained,  from  which 
the  force  of  friction  is  readily  calculated.  Such  samples 
can  be  procured  with  the  u?e  of  an  augur  from  pipes 
placed  at  the  proper  depth  in  the  dam  during  construc- 
tion and  lengthened  as  the  height  of  the  dam  increases. 

In  the  same  way  the  safety  of  different  sections  in 
the  cross-section  of  the  dam  may  be  investigated,  and 
an  analysis  of  such  pressure  readings  and  friction  tests 
would  indicate  to  the  engineer  how  he  should  proceed 
with  the  filling  material  to  prevent  slippage.  It  is  be- 
lieved that  in  the  building  of  a  hydraulic-fill  dam  of  any 


magnitude  such  an  investigation  is  almost  a  necessity 
for  assuring  safe  yet  economical  construction.  The 
pressure  cells  after  having  served  their  purpose  during 
construction  would  necessarily  remain  buried  in  the 
dam  and  would  be  lost.  Their  cost  per  dam,  however, 
would  probably  not  exceed  $500,  and  this  would  be  neg- 
ligible when  compared  with  the  total  cost  of  the  dam, 
but  the  benefits  of  safety  and  economy  to  be  derived 
from  their  use  would  warrant  a  much  larger  expendi- 
ture. 


HOW  THE  SOIL  PliESSURE  APPARATUS  IS  MOUNTED 


War  Aids  Scotch  Ship  Canal  Plan 

strategic  advantages  made  prominent  by  present  war 
conditions  have  brought  strong  support  to  the  old  proj- 
ect for  a  British  ship  canal  across  the  lower  part  of 
Scotland,  connecting  the  Forth  on  the  east  with  the 
Clyde  on  the  west.  This  would  afford  direct  communi- 
cation between  the  North  Sea  and  the  Atlantic,  avoid- 
ing the  long  passage  around  the  north  of  Scotland. 
When  the  canal  was  proposed  for  commercial  purposes 
there  was  no  general  support  for  the  project,  but  condi- 
tions now  are  very  different. 

Two  general  routes  are  proposed :  One  of  these  is  72 
miles  long,  with  40  miles  of  canal  proper,  the  remainder 
of  the  distance  being  through  Loch  Lomond  and  other 
natural  waterways.  The  other  route  is  only  50  miles  in 
length,  but  is  in  canal  for  nearly  its  entire  length. 
Estimates  of  cost  are  $190,000,000  and  $260,000,000, 
respectively.  It  is  proposed  to  provide  for  a  depth  of 
45  ft.  of  water  and  a  minimum  width  of  150  ft.  at  the 
water  level.  Locks  are  required  at  the  ends  only.  In 
order  to  provide  for  the  largest  warships  these  are  de- 
signed to  be  larger  even  than  those  of  the  Panama  Canal. 
They  will  be  double,  with  a  smaller  comm!ercial  lock 
alongside  the  main  lock.  The  latter,  or  warship  locks, 
will  be  1200  ft.  long  between  inner  gates,  1440  ft.  be- 
tween outer  gates,  130  ft.  wide  and  with  45  ft.  of  water 
on  the  sills,  requiring  gates  75  ft.  high.  The  commercial 
locks  will  be  600  and  740  ft.  long  between  inner  and 
outer  gates,  and  80  ft.  wide,  with  40  ft.  of  water  on 
the  sills. 

The  present  north  basin  will  be  duplicated  by  a  new 
south  basin  connecting  with  the  tidal  or  open  basin. 
This  will  have  four  docks  3300  ft.  long  and  500  to 
656  ft.  wide,  besides  a  pier  3600  ft.  long  and  800  ft. 
wide.  The  south  basin  will  have  three  drydocks  650 
to  1150  ft.  long,  capable  of  taking  the  largest  steam- 
ships. Four  drydocks  330  and  525  ft.  in  length  will  be 
built  at  the  north  basin,  and  all  existing  basins  will  be 
dredged  to  increase  their  depth  about  7  ft.  As  a  whole, 
the  new  works  will  add  about  10  miles  of  dock  frontage 
for  ships.  The  works  for  this  immense  port  were 
described  in  Engineering  Netvs  of  Sept.  19,  1912,  pp. 
522-524.  Among  extensive  works  planned  in  England 
are  large  docks  or  open  basins  without  locks,  at  Ply- 
mouth. While  these  must  be  of  a  much  greater 
depth  than  if  locks  were  used,  it  is  considered  that  the 
advantage  of  a  port  open  at  all  times  will  warrant  the 
additional  expense.  The  City  of  Bristol  proposes  a  sec- 
ond extension  or  branch  of  the  Royal  Edward  dock  at 
Avonmouth,  giving  nearly  a  mile  of  additional  dock 
front,  at  a  cost  of  $6,625,000. 
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Steel  Roof  Trusses  Are  Designed  as  Elastic  Arches 


Both  Graphical  and  Analytical  Methods  Employed  in  Stress  Analysis 
Hinge-Pins  Is  Adopted  Mainly  for  Good  Appearance 


-Arch  Without 


By  W.  Stuart  Tait 

Chief   Krigineer,   Tait  Eng^ineering  Co.,   Cnicago 


A  STEEL  arch  of  unusual  design  forms  the  roof  of  a 
natatorium  recently  erected  in  Moline,  111.  Since  the 
steel  members  of  the  roof  are  left  exposed  it  was  de- 
sirable to  provide  a  structural  member  of  good  lines 
and  of  lattice  form.  It  was  therefore  decided  to  design 
the  trusses  as  elastic  arches  without  pin  connections. 
The  drawing  shows  the  design  resulting  from  this  treat- 
ment. 

It  will  be  noticed  that  the  foundations  are  placed 
2  ft.  2  in.  off  center  from  the  center  of  the  columns. 
This  was  done  to  bring  the  center  of  the  footing  at 
the  center  of  pressure,  combining  the  direct  load  with 
the  arch  thrust.  The  connection  between  the  columns 
and  this  foundation  was  designed  to  take  the  bending, 
and  it  will  be  noticed  that  three  li-in.  bolts  are  provided 
in  each  side  of  the  foundation  pier  for  this  purpose.  It 
was,  of  course,  necessary  to  place  these  bolts  on  the 
inside  only,  but  for  practical  reasons  they  were  used 
on  both  sides.  The  lines  of  the  arch  desired  required 
a  relatively  small  depth  of  member  at  a  point  about 


midway  between  the  center  and  the  haunch.  On  account 
of  this  a  very  precise  analysis  of  the  stresses  was  re- 
quired, and  it  was  therefore  decided  to  use  the  method 
of  design  worked  up  by  A.  C.  Janni,  C.  E.,  and  presented 
to  the  Western  Society  of  Engineers  in  Januarj',  1913. 
This  method  is  a  graphical  analysis  and  the  various 
graphs  are  shown  in  the  drawing.  In  addition  to  mak- 
ing this  graphical  solution,  the  results  were  checked 
by  the  analytical  solution  given  in  "Modern  Framed 
Structures"  by  Johnson,  Bryan  and  Turneaure. 

Since  this  method  of  design  is  not  one  in  general 
use  the  various  steps  and  graphs  will  be  explained. 

The  first  step  is,  of  course,  to  estimate  the  dead  loads, 
and  calculate  the  live  and  wind  loads  at  the  various 
intersections  of  the  lattice  members.  On  account  of  the 
fact  that  lattice  members  between  points  4  and  8  were 
very  nearly  parallel  two  bays  only  were  considered  in 
the  first  graphical  analysis  between  these  points  and 
calculations  were  later  made  to  provide  for  the  intro- 
duction of  four  bays  between  points  4  and  8. 


12  "-£,20 J  lb 


...:.kicJ0,^/4"°Ro<js 


4,1'"' Rods 


Plan        o. 
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In  the  next  step  the  elastic  function — termed  the 
elastic  weight  by  Janni — for  each  of  the  chord  members 
was  calculated.  On  the  authority  of  W.  Ritter,  these 
elastic  functions  were  considered  as  acting  about  the 
point  of  intersection  of  the  two  lattice  members  con- 
necting the  member  under  consideration.  In  the  case 
of  member  4-6,  for  example,  its  elastic  function  was 
taken  about  point  5.  Thus,  as  the  area  of  the  member 
(2Ls  3  X  3^  X  i  in.)  is  4.6  sq.in.  and  its  length  is  90  in., 
neglecting  the  moment  of  inertia  about  its  own  axis 
the  moment  of  inertia  of  the  member  4-6  becomes, 
where  y  is  the  perpendicular  distance  between  4-6  and  5, 


The  elastic  weights  are  now  treated  in  a  similar 
manner  considering  them  acting  vertically,  and  force 
polygon  "Fb"  and  equilibrium  polygon  "fb"  are  drawn. 
The  vertical  ordinates  taken  from  "fb"  multiplied  by 
pole  distance  h  give  the  moments  of  the  elastic  func- 
tions about  the  vertical  axis  of  the  arch. 

In  the  next  step  the  summation  of  the  moments  of 
inertia  of  the  elastic  functions  about  the  vertical  and 
horizontal  axes  are  obtained. 

In  force  polygon  "Fc"  the  vertical  intercepts  repre- 
sent the  quantities  Gx,  G  being  the  elastic  functions  and 
X   their   respective   distances   from   the   vertical   axis. 


THESE  STEEL  ROOF  TRUSSES  ARE  DESIGNED  AS  ELASTIC    ARCHES,  NO  HINGE-PIN  CONNECTIONS   BEING  USED 


/  =  ai/  =  4.6  X  18'  =  1490  and  the  elastic  function,  G 
is  equal  to  length//  =  90/1490  =  0.06. 

In  the  next  step  the  horizontal  and  vertical  com- 
ponents of  the  elastic  functions  of  the  members  are 
found.  Refer  first  to  the  force  polygon  "Fa."  The 
elastic  function  of  member  0-2  about  point  1  is  laid 
off  horizontally  as  length  designated  1,  similarly  the 
elastic  function  of  member  1-3  about  point  2  is  repre- 
sented by  length  2,  and  so  on.  The  pole  distance  a 
is  made  equal  to  one  fifth  the  sum  of  the  elastic  func- 
tions; that  is,  IHG.  The  reason  for  this  will  be  ap- 
parent later.  Note  that  a  is  one-fifth  of  the  summation 
of  the  elastic  functions  of  both  sides  of  the  arch  and 
that  in  force  polygon  "Fa"  the  functions  for  one  side 
only  have  been  plotted.  The  rays  as  illustrated  are  then 
drawn  in  the  force  polygon  "Fa,"  and  from  this  the 
equilibrium  polygon  "fa"  is  constructed.  From  this 
diagram  the  moments  of  the  elastic  functions  about 
the  line  of  action  of  the  '-esultant  are  obtained  in  the 
usual  way  by  multiplying  the  proper  horizontal  intercept 
by  the  pole  distance  a. 


These  quantities  Gx  are  treated  as  forces  and  the  force 
polygon  "Fc"  is  drawn  with  any  convenient  pole  dis- 
tance c.  From  this  equilibrium  polygon  "fc"  is  con- 
structed. The  vertical  intercepts  in  this  polygon  multi- 
plied by  c  equal  the  moment  of  inertia  of  the  respective 
elastic  functions  about  the  vertical  axis  of  the  arch. 
The  distance  d  will  therefore  represent  the  summation 
of  the  moments  of  inertia  of  all  the  elastic  functions; 
that  is,  IlGa;^  In  a  similar  manner  by  means  of  the 
force  polygon  "Fd"  and  the  equilibrium  polygon  "fd" 
the  quantity  SG?/"  is  obtained. 

It  will  be  noted  that  since  the  elastic  functions  in 
a  horizontal  direction  were  treated   for  only  one-half 

of  the  arch,  the  distance  designated  ^  represents  half 

of  the  SG?/*.  For  convenience  in  later  calculations  the 
pole  distance  in  force  polygon  "Fd"  is  taken  the  same 
length  as  SGa*. 

The  summation  Gxy  is  next  obtained.  The  horizontal 
intercepts  Gy  in  equilibrium  polygon  "Fa"  used  before 
to  obtain  SGi/'  are  now  plotted  vertically  in  force  polygon 
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"Fe".  The  pole  distance  e  in  this  polygon  is  made  equal 
to  'LGy.  Equilibrium  polygon  "fe"  's  now  drawn  and 
the  vertical  ordinates  multiplied  by  e  will  represent  the 
quantities  Gx^j.  From  these  diagrams  the  quantities 
occurring  in  the  fundamental  equations  for  the  reac- 
tions of  the  arch  are  obtained.  In  Vol.  3  of  Hool,  these 
equations  are  derived  and  given  as  follows: 

Ma^G  =  Plf-f^-^'  (1) 

where  x'  is  the  distance  from  the  elastic  function  to 


the  loaded  point  and  the  summation  XGx'  is  made  be- 
tween the  loaded  point  p  and  the  right-hand  support  B. 

VlGx'  =  Fl^.Gxx'  (2) 

HlGy'  =  Plf.Oc'y  (3) 

Now  S  J     =  6  in  force  polygon  "Fb", 

)L.Gx'=d  in  equilibrium  polygon  "fc" 
and    ^G^f=:-e  in  equilibrium  polygon  "fd" 
Also  SGa;'  is  obtained  from  equilibrium  polygon  "fb'' 


K3I0   5420  1580  22504670        3110 
Force  Polygon  for  Wind  Load 


TABLE    OF 

STRESSES 

MEHBER 

D-L 

S-L    1      W.L. 

MAX, 

MIN. 

0-2 

-26100 

-13050 

+  4600 

-88500 

-21300 

1-2 

+34600 

+  17250 

2-4 

+28000 
-  4200 

+  14000 
-  2100 

+  12000 

+42000 

-54800 

4-6 

+22600 

-32600 

+  18400 

e-d 

-21200 

-10600 

+16000 
+  7200" 

-32200 

-3200 

3-/0 

-   7400 

-  3700 

-1  1 100 

+   800 

10-12 

-   740  0 

-  3700 

+  8200 

I2-I4 

-21200 

-10600 

-11000 

:4-l6 

-  4200 

-2100 

-38400 

.6-/7 

+28000 

+14000 

-62600 

IT/9 

-26100 

-13050 

■  62400 

/■3 

-34000 

-17000 

-  5000 

-51000 
-53200 
-42000 

+  8200 
+  4000 
+24000 

3-5 

-32000 

-16000 

-21200 

5-7 

-  8000 

-  4000 

-54000 

1-9 

+  8000 

+  4000 

-27900 

-19900 

+I200C 

9-// 

+  6000 

+  4000 

+  5200 

//-/3 

-  8000 

-4000 

+32000 

/5-/5 

-32000 

-16000 

+36000 

/0-I6 

-34000 

-17000 

+42200 

i-4 

-  2600 

5-6 

-  1400 

1-6 

-  7600 

II-/2 

+  8600 

/5-I4 

+  9000 

/5-/6 

+36400 

/T/d 

+34500 

+17250 

9-/0 

-2200 

S  ?SS    .9->2j&t^'^1 


Stress     Diagram     for     Wind    Righl" 


GRAPHIOAL   ANAIA'SIS    OF    KLASTIO    AR  'H    TRUSSES   BY   METHOD  OF  ELLIPSE  OP  EL\STICTTY 
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in  the  usual  manner.  Thus,  for  example,  for  a  load  P 
at  the  point  8,  SGx'  =  ordinate  zb  multiplied  by  pole 
distance  a,  also  SGxx'  is  obtained  from  equilibrium 
polygon  "fc,"  and  SG?/a:'  is  obtained  from  equilibrium 
polygon  "fe".  Substituting  the  values  in  equations  (1), 
(2)  and  (3),  the  moment  Ma,  which  is  the  moment  of 
any  load  about  the  center  of  the  ellipse  of  elasticity, 
and  the  corresponding  vertical  and  horizontal  com- 
ponents of  the  reactions  of  this  load  are  obtained. 
Combining  these  values  V  and  H,  the  direction  and 
magnitude  of  the  resultant  reaction  are  obtained.  By 
dividing  Ma  by  the  magnitude  of  the  resultant  the 
eccentricity  of  the  reaction  is  obtained. 

Equations  (1),  (2)  and  (3)  are  solved  for  each  load 
occurring  in  the  arch,  and  Ma,  V  and  H  are  summarized. 
The  reaction  R  is  thus  obtained.  Having  H,  which  in 
this  case  is  11,400  lb.,  V  and  R,  a  stress  diagram  can 
be  drawn  from  which  the  stresses  in  the  various  mem- 
bers are  obtained  for  the  vertical  loads. 

Taking  the  wind  loads,  the  same  diagrams  will  be 
used  except  equilibrium  polygon  "fe"  for  HGyx'.  This 
polygon  was  constructed  for  ver4;ical  load  and  horizontal 
ordinates  x'.  For  the  horizontal  loads  the  force  polygon 
"Ff"  and  the  equilibrium  polygon  "ff"  are  constructed; 
the  former  is  simply  the  force  polygon  "Fc"  rotated 
90°.  The  ordinates  in  the  equilibrium  polygon  "ff" 
multiplied  by  the  pole  distance  c  represent  'LGxy',  where 
y'  is  the  distance  from  the  elastic  function  to  the  load 
under  consideration. 

The  quantities  Ma,  H,  V  and  R  for  the  wind  loads 
are  then  obtained  in  the  same  manner  as  the  similar 
quantities  for  the  vertical  loads  and  the  stress  diagram 
for  wind  stresses  in  the  members  obtained. 

From  these  two  stress  diagrams  a  table  of  maximum 
stresses  is  prepared  and  the  members  are  designed  in 
the  usual  way. 

On  account  of  the  unusual  nature  of  the  design  it 
was  deemed  advisable  to  analyze  the  structure  by  two 
entirely  different  methods.  The  values  Ma,  H  and  V 
were  consequently  obtained  by  the  method  outlined  in 
Johnson,  Bryan  and  Turneaure.   In  making  this  analysis 

ds 
the  value  -y  ,  which  in  the  method  given  is  made  constant, 

was  taken  as  variable  to  correspond  with  the  graphical 
solution. 

Arch  ribs  of  I-section  are  used,  with  a  pair  of  angles 
for  each  flange  or  chord.  Single  angles  form  the  web 
members  in  the  latticed  portion,  while  a  plate  web  on 
each  side  extends  from  the  footing  to  the  haunch. 
The  arches  have  a  span  of  47  ft.  Ih  in.  between  centers. 
They  are  spaced  17  ft.  6  in.  apart,  and  carry  steel  chan- 
nel purlins,  with  T-iron  rafters  on  which  rest  gypsum 
roof  slabs.  These  rafters  appear  in  the  view,  but  in 
the  finished  structure  they  are  covered  by  a  plaster  coat. 
Framing  for  the  monitor  roof  is  carried  by  the  arches. 
For  longitudinal  wind  bracing  there  are  two  lines  of 
lattice  trusses  in  the  plane  of  the  sides  of  the  monitor. 
The  design  provides  for  a  snow  load  of  20  lb.  and  a 
horizontal  wind  pressure  of  20  pounds  per  square 
foot. 

0.  A.  Eckerman,  of  Moline,  111.,  was  the  architect. 
The  structural  design  was  prepared  under  the  direction 
of  the  writer. 


Frost  No  Respecter  of  Meter  Setting 

FEW  kinds  of  water-meter  setting  seemed  to  be  proof 
against  frost  last  winter  in  Terre  Haute,  Ind.  The 
soil  is  sand  and  gravel  into  which  the  frost  penetrated  to 
a  depth  of  41  ft.  The  water  company  had  only  7064 
metered  services,  but  of  this  number  8.7%  were  frozen. 
The  percentages  affected  of  the  different  types  are  as 
follows,  ?ccording  to  Dow  R.  Gwinn,  president  of  the 
Terre  Haute  Water  Co.,  discussing  the  subject  at  a  re- 
cent meeting  of  the  Indiana  Sanitary  and  Water-Sup- 
ply  Association:  4.5%  of  66  meters  set  in  18-in.  tile 
boxes  4]  ft.  deep;  2.6%  of  2000  meters  set  in  base- 
ments; 16.2%  of  meters  set  in  brick  pits  3^  ft.  deep; 
11.2%  of  3959  meters  set  in  15-in.  tile  boxes  U  ft. 
deep.  None  of  the  317  meters  set  in  brick  pits  5  ft;  deep 
was  affected. 

The  character  of  the  soil  and  the  degree  of  compact- 
ness of  the  soil  around  the  boxes  are  factors  which  af- 
fect the  depth  to  which  frost  will  penetrate.  Meters 
newly  set  where  the  soil  is  not  solidified  by  a  season's 
rains  are  more  likely  to  freeze  than  meters  which  have 
been  in  service  a  longer  period.  From  the  discussion 
it  was  brought  out  that  frost  penetrates  loose  sandy 
soils  to  a  much  greater  depth  than  clays,  varying  from 
2  to  5  ft.  in  the  same  locality.  If  the  bottom  of  the  pit 
is  below  the  frost  line,  protection  is  assured  in  most 
cases.  Such  expedients  as  boring  a  hole  with  a  post- 
hole  auger  and  dropping  in  two  or  three  lengths  of  tile 
pipe  have  proved  effective  in  keeping  the  whole  pit  warm 
by  the  radiation  of  heat  from  the  earth.  This  of  course 
is  contingent  upon  a  tight  pit,  and  in  some  cases  on  not 
opening  the  pits  for  reading  meters  on  coldest  days. 

Freezing  and  protection  of  meters  and  hydrants  was 
discussed  also  by  H.  M.  Ely,  superintendent  of  the  In- 
terstate Water  Co.,  Danville,  111.  Basem>ents  if  well 
heated  and  well  protected  are  the  best  locations  for 
meters.  Next  in  order  are  wells  at  the  curb  line,  of 
which  Danville  has  many  made  of  15  x  18-in.  vitrified 
sewer  pipe.  Meters  set  in  this  manner  at  a  depth  of 
from  28  to  33  in.  below  the  surface,  with  a  close-fitting 
cast-iron  rim  and  cover,  and  a  second  inside  cover  set 
directly  above  the  meter,  were  proof  against  the  severe 
freezing  last  winter.  Meter  wells  are  made  of  two  sec- 
tions of  2-ft.  sewer  pipe.  Some  are  now  made  of  con- 
crete in  various  lengths. 

The  inside  cover  is  li  in.  thick  and  is  in  two  pieces, 
having  a  2  x  4-in.  hole  cut  in  the  middle  of  each  piece 
and  both  pieces  held  together  by  leather  hinges.  These 
covers  are  made  about  I  in.  smaller  than  the  inside 
diameter  of  the  pipe,  and  are  held  firmly  in  place  by 
wedges  driven  between  lid  and  tile,  after  which  the  joint 
around  the  outside  is  calked  with  jute.  The  4  x  4-in. 
hole  in  the  middle  is  completely  covered  by  a  block  of 
wood.  If  upper  and  lower  Hds  are  carefully  put  back 
after  being  opened  for  any  purpose,  the  danger  from 
freezing  is  slight.  When  meters  are  frozen  they  are 
taken  out  and  fillers  put  in  place.  They  are  repaired  if 
possible  and  are  reset  promptly. 

Out  of  1945  meters,  94,  or  4.8%,  were  frozen,  13  of 
these  being  in  wells  and  others  in  basements.  The  13 
meters  froze  after  the  wells  had  been  opened  and  closed 
again,  thus  breaking  the  air  seal.     The  two  lids  were 
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not  carefuli'y  replaced  and  re-covered  with  snow.  In 
extreme  cold  spells  the  reading  of  small  meters  in  wells 
not  equipped  with  an  inner  lid  is  omitted,  being  left 
until  the  next  reading  period.  The  frost  penetrated 
last  winter  to  a  depth  of  1;V  ft.  in  dirt  streets  and  gutters 
and  to  4J  ft.  under  brick  and  concrete  pavements. 


Imperfect  Back  Filling  Cause  of 
Much  Damaged  Pavement 

Plumbers  More  at  Fault  Than  Corporations  Who  Take 

Every  Precaution — Competent  Inspectors 

Are  Expensive  but  Needed 

By  George  S.  Nobles 

Formerly    Assistant    Engineer,    Bureau    of    Hig-hways, 
Brooklyn,    N.    Y. 

OWING  to  the  abnormal  severity  of  the  past  winter 
damage  to  city  pavements  promises  to  be  very  great 
this  spring  because  of  the  large  number  of  openings 
made  necessary  for  thawing  out  water  services  and  be- 
cause of  the  excessive  number  of  leaks  in  mains  and 
services  that  have  already  been  experienced  or  which 
will  become  apparent  with  the  approach  of  warmer 
weather.  Leakage  in  mains  developing  under  the  pave- 
ment cavities  over  which  the  concrete  sooner  or  later 
breaks  down  is  usually  soon  noticed  by  virtue  of  the 
large  volume  of  water  involved.  With  house  services 
it  may  continue  for  months  and  be  detected  only  when 
the  diminishing  supply  for  household  purposes  or  de- 
pression of  the  street  service  gives  warning.  A  sudden 
cave-in  is  at  times  the  first  indication  of  danger,  and 
occasionally  the  whole  street,  from  curb  to  curb,  and 
for  a  distance  of  fifty  feet  or  more  is  undermined  and 
perhaps  destroyed,  involving  a  serious  loss. 

Main  breaks  are  caused  by  excessive  pressure,  flaws 
in  material  or  settlement,  allowing  joints  to  open,  while 
house  services  fail  through  electrolytic  action,  defective 
plumbing,  sagging  under  the  weight  of  superimposed 
earth  or  freezing.  Though  slower  in  action  and  less 
spectacular,  destruction  due  to  the  latter  sometimes  very 
considerable  proportions  and  sinkage  of  from  5  to  15 
sq.yd.  of  pavement  is  not  exceptional. 

Precisely  analogous  to  the  preceeding  are  breaks  in 
main  sewers  and  house  sewer  lines.  The  former  fre- 
quently contribute  to  the  seriousness  of  a  water  service 
leak  by  affording  a  line  of  flow  and  place  of  deposit  for 
the  earth  carried  away,  and  examination  of  the  main 
sewer  is  consequently  one  of  the  first  steps  in  the  in- 
vestigation of  sinkage.  Connections  were  formerly 
made  from  the  house  to  the  existing  short  branch  built 
into  the  main  sewer  at  an  angle  of  about  forty-five  de- 
grees by  bending  each  joint  a  little  to  get  the  neces- 
sary curve.  These  joints  were  often  defective,  allow- 
ing the  waste  to  discharge  into  the  bed  of  the  street, 
with  resulting  settlement. 

"Cut-ins"  where  no  branch  existed  were  formerly  not 
so  stringently  prohibited.  In  this  operation  the  wall 
of  the  sewer  is  broken  in  to  obtain  an  inlet.  In  modem 
practice  spur  connections  running  to  the  curb  line  for 
future  continuation  to  the  new  building  are  laid  for 
every  lot  at  the  time  the  main  sewer  is  built,  which  ob- 
viates pavement  disturbance  and  insures  a  good  house 


line,  as  a  perfect  one-eighth  bend  takes  the  place  of 
slightly  open  joints  at  the  curve.  An  interesting  case 
arose  some  time  ago  where  a  plumber  had  installed  four 
house  leaders  to  take  off  rain  water  and  had  failed,  by 
about  three  feet,  to  connect  the  house  lines  under  the 
street  with  the  sewer.  A  few  months  of  wet  weather 
resulted  in  very  bad  sinkage. 

Damage  to  pavements  from  the  causes  cited  is  prac- 
tically unavoidable.  There  is,  however,  room  for  the  ex- 
ercise of  considerable  care  in  the  matter  of  backfill  at 
the  time  of  original  construction  or  when  repairs  have 
been  made,  and  this  will  be  well  worth  the  effort  ex- 
pended in  the  prevention  of  further  destruction.  Poor 
backfilling  presents  a  serious  problem  to  the  engineer, 
whose  appropriations  for  pavement  maintenance  are 
naturally  limited  under  present  economic  conditions.  It 
is  noticeable  that  the  damage  caused  by  plumbers  is 
distinctly  greater  than  that  by  corporations.  The  work 
of  the  plumber  is  not  subject  to  supervision,  and  it  is 
nothing  unusual  to  find  from  a  half  to  a  cubic  yard  of 
earth  left  on  the  pavement  after  backfilling  is  sup- 
posedly com.pleted. 

In  making  surface  installations  of  any  length,  "tun- 
neling" is  largely  resorted  to  except  where  expressly 
prohibited.  In  this  operation  the  pavement  is  not  cut 
for  the  whole  distance,  but  openings  are  located  con- 
venient to  the  job  in  hand,  and  a  horizontal  boring 
is  made  in  the  intervening  earth  under  the  undisturbed 
surface,  through  which  the  pipe  is  pushed.  Unless  per- 
formed with  care,  this  proceeding  is  likely  to  make  a 
hole  larger  than  is  actually  needed  and  voids  are  left 
along  the  line.  As  might  be  anticipated,  plumbers — 
many  of  whom  employ  a  low  class  of  labor  and  who  are 
on  the  work  in  person  only  at  intervals — are  the  worst 
offenders.  Placed  under  the  direction  of  competent 
foremen,  corporations  achieve  better  results,  and  experi- 
ence supports  this  statement  with  little  variation.  Of 
course  settlement  and  subsequent  destruction  of  pave- 
ment always  results  from  carelessness  in  backfilling. 

On  big  work,  such  as  open  cut  trunk  sewer  and  sub- 
way construction,  a  temporary  surface — such  as  granite 
block  on  sand — is  allowed  to  remain  for  a  sufficient 
time  to  secure  good  compaction  of  the  fill.  This  is  ex- 
tremely common,  but  for  minor  sub-surface  work  only 
competent  supervision  is  satisfactory.  This  is  a  finan- 
cial problem  and  rests  upon  the  availability  of  experi- 
enced inspectors.  A  plan  to  cut  dovn  costs  in  this 
respect  has  been  tried  with  good  results,  and  depends 
upon  the  assignment  of  especially  capable  laborers  to 
supervise  the  replacement  of  the  earth.  The  saving  is 
due  to  the  fact  that  the  daily  wage  of  a  laborer  is  nor- 
mally only  about  half  that  usually  paid  to  inspectors 
for  such  work. 

Two  other  points  are  worth  considering  in  connec- 
tion with  the  subject.  Many  engineers  have  deemed 
it  proper  to  allow  the  old  sheeting  along  the  line  of 
trunk  sewer  excavation  to  remain  in  the  ground  when 
filling  in.  Certainly  where  this  is  done  it  should  be  cut 
off  well  below  the  level  of  sub-surface  pipes.  It  is  not 
uncommon  to  find  a  lead  service  ripped  apart  by  set- 
tling and  catching  on  the  edge  of  buried  sheeting,  and 
where  these  conditions  are  known  to  exist  numerous 
plumbers  now  take  the  precaution  of  encasing  their 
lead  pipe  in  an  iron  one  for  protection. 
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Fort  Madison  Water- Works  Rehabilitated  by 
Citizens'  Corporation 

Pumping  Plant  Rebuilt,  Purification  Provided,  New  Intake,  Duplicate  Force  and  Reinforcing  Mains  Laid- 
Distribution  System  Extended  and  Universal  Metering  Begun  Without  Interrupting  Service 

By  R.  E.  McDonnell 

Kvirns  i<:   Monoiinell.  Consulting:  KiiRineeis,   Kansas  City.  Md. 


I 


THE  building  of  a  new  water-works  pumping  station 
3n  the  exact  site  of  an  old  one  and  the  removal  of 
every  vestige  of  the  old  plant  without  interruption  of 
service  was  one  of  the  features  of  the  recent  improve- 
ment and  extension  of  the  water-works  of  Fort  Madison, 
Iowa.  At  the  same  time  a  filtration  plant  and  a  reser- 
voir were  built,  mains  extended,  and  the  installation  of 
a  universal  meter  system  begun. 

Because  of  the  quality  of  the  water  and  insufficiency 
of  the  fire  pressure  [supplied  by  an  old  water  company 
— Editor]  it  became  incumbent  upon  the  city  to  provide 
more  satisfactory  water  and  a  better  fire  service.  The 
ciay  was  without  bond  power  to  provide  for  a  municipal 
plant,  consequently  25  of  the  leading  citizens  organized 
the  Citizens'  Corporation,  which  was  granted  a  fran- 
chise, took  over  the  old  proeprty,  and  began  the  recon- 
struction of  the  entire  water-works  plant,  involving  an 
expenditure  of  about  $300,000.  The  experience  with 
the  plant  was  a  lesson  which  caused  the  new  corpora- 
tion to  exert  every  effort  to  avoid  the  errors  of  the  past 
and  to  turn  an  unprofitable  into  a  profitable  business. 

Practically  the  only  parts  of  the  old  works  found 
to  be  usable  were  one  of  the  two  pumps  and  the  distri- 
bution system.  This  pump  was  retained  for  emergency 
use  temporarily.     The  force  main  was  duplicated  and 


the  distribution  system  was  reinforced  in  the  business 
district  and  extended  about  seven  miles,  chiefly  in  resi- 
dence districts.  The  old  intake  was  abandoned  because 
the  Keokuk  dam  raised  the  level  of  the  Mississippi 
about  15  ft.  at  Fort  Madison,  and  it  was  considered 
advisable  to  provide  an  intake  considerably  above  the 
main  bed  to  avoid  burj'ing  by  sediment. 

The  first  work  started  and  completed  was  a  1,000,000- 
gal.  reinforced-concrete  storage  reservoir,  thus  afford- 
ing some  storage  of  water  in  case  of  interruptions  in 
operation  of  the  pumping  equipment. 

One  old  boiler  was  disconnected  and  displaced.  Found- 
ations were  built  and  a  new  boiler  was  then  erected  and 
put  in  commission.  Then  the  second  old  boiler  was  re- 
placed. 

A  temporary  smokestack  was  built  from  old  corru- 
gated-iron culverts  and  supported  above  the  boilers  by  a 
frame  of  structural  steel  taken  from  the  old  building, 
and  above  that  by  guy  wires  placed  at  such  a  height  as 
not  to  interfere  with  the  placing  of  roof  trusses  and 
other  building  operations.  A  complete  new  stack  was 
erected  and  as  soon  as  the  new  boilers  were  placed  the 
new  breeching  was  set  and  connected  to  the  new  stack. 
During  the  time  these  changes  were  being  made  the 
building  was  also  being  constructed  and  firemen,  engi- 
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neers  and  operators  had  to  be  protected  by  canvas 
covers  stretched  over  framework  built  above  the  boil- 
ers and  pumps.  In  spite  of  the  severe  winter  weather 
this  work  was  carried  on  without  interruption. 

In  making  the  excavation  for  the  new  pumping- 
station  it  was  necessary  to  take  up  the  old  discharge 
pipes  from  the  pumps  and  replace  them  with  temporary 
connections. 

New  Pumping  Plant 

In  the  pump  room  a  concrete  foundation  was  built  for 
the  new  3,000,000-gal.  high-service  Corliss  pumping  en- 
gine and  a  3,000,000-gal.  duplex  reserve  pump.  Just  as 
the  new  pump  was  ready  to  be  placed  in  service  one  of 
the  two  old  ones  suddenly  gave  out — after  32  years  of 
existence  and  after  two  jobs  of  welding.  Steam  was 
turned  into  the  new  pump  immediately  after  the  collapse 
of  the  old  one  and  continuous  service  was  maintained 
with  scarcely  an  interruption,  except  for  a  few  minutes 
for  adjustments  to  the  new  pump.  The  old  pump  was 
broken  up  by  dynamite.  The  remaining  old  duplex 
pump,  which  has  a  rated  capacity  of  3,000,000-gal.  a  day, 
is  held  in  reserve. 

The  addition  of  purification  works  made  necessary 
the  provision  of  low-lift  pumps  to  deliver  more  water 
to  the  new  concrete-lined  settling  basins.  There  are 
two  of  these  pumps,  each  motor-driven,  with  a  daily 
capacity  of  3,000,000  gal.  Duplicate  generating  units 
supply  electric  current  to  these  pumps,  to  the  blower  and 
wash-water  pump  for  the  filter  plant,  and  to  the  light- 
ing system. 

All  the  coal  at  the  new  pumping  station  is  weighed. 
Automatic  weighing  and  recording  devices  show  the 
amount  of  water  evaporated  per  pound  of  coal  used. 

All  the  water  is  metered  in  passing  from  the  low- 
service  pumps  to  the  filtration  system.  This  is  essen- 
tial because  centrifugal  pumps  constantly  pumping  wa- 
ter containing  sediment  lose  their  etficiency  and  a  con- 
stant check  was  desired  in  order  to  determine  when  and 
how  often  new  impellers  should  be  placed  in  the  low- 
service  pumps.  As  a  further  check  on  the  wastage  of 
water,  all  water  is  metered  in  passing  from  the  high- 
service  pump  to  the  storage  reservoir  and  into  the 
mains.  A  universal  water  system  is  being  adopted  along 
the  21  miles  of  cast-iron  distributing  mains,  in  the  be- 
lief that  the  only  businesslike  way  of  selling  water  or 
any  other  commodity  is  by  absolute  measurement  of  the 
volume. 

The  Purification  Plant 

The  purification  plant  includes  reinforced-concrete 
settling  basins  and  a  large  mixing  chamber  into  which 
the  pulverized  sulphate  of  aluminum  used  as. a  coagu- 
lant is  fed  by  dry-feed  machines,  and  four  750,000-gal. 
mechanical  filter  units  arranged  in  a  single  row.  Car- 
load capacity  storage  for  chemicals  is  provided  on  the 
third  floor  of  the  filter  house. 

As  the  concrete  settling  basin  was  built  on  a  sedi- 
mentary deposit  it  was  placed  on  a  large  reinforced- 
concrete  slab,  the  reinforcing  consisting  of  75  tons  of 
old  steel  rails.  The  basin  has  been  in  place  about  a 
year,  and  measurements  show  less  than  i  in.  of  set- 
tlement. 

A  duplicate  force  main  was  laid  to  the  business  dis- 
trict and  reinforcing  mains  were  also  laid  in  that  part 


of  the  city.  The  distribution  system  was  extended  seven 
miles.  By  the  use  of  existing  gate  valves,  connections 
between  the  old  and  the  new  mains  were  made  with  but 
slight  interference  to  the  supply  in  residential  districts. 

The  construction  of  the  distribution  sy.stem,  as  han- 
dled by  Stephen  Schulte,  Fort  Madison,  shows  that  it  is 
possible  to  put  new  water  mains  in  service  and  begin 
to  earn  rates  about  as  fast  as  each  block  of  extensions 
is  completed.  This  was  accomplished  by  the  plentiful 
use  of  gate-valves  and  the  prompt  w-orking  of  house- 
connections  before  the  trenches  were  refilled. 

Tests  show  that  the  filtered  and  chlorinated  water 
(liquid  chroline  treatment)  is  of  high  bacterial  quality. 
This,  with  the  satisfactory  physical  quality  of  the  wa- 
ter, the  improved  character  of  the  service  generally,  and 
the  extension  of  the  mains,  has  resulted  in  a  rapid  in- 
crease of  water  consumption  since  the  new  plant  went 
into  operation  about  six  months  ago. 

The  general  construction,  being  of  a  complicated  na- 
ture involving  unforeseen  conditions,  was  handled  on  a 
cost-plus  percentage  basis  by  the  Wodrich  Construction 
Co.,  Minneapolis,  which  plan  work  proved  satisfactory. 
The  pumping  machinery  and  steam-power  plant  equip- 
ment were  furnished  and  erected  by  the  Merkle  Machin- 
ery Co.,  of  Kansas  City,  Mo.,  and  much  of  the  erection 
was  handled  on  a  cost-plus  basis. 

The  entire  engineering  work  was  performed  by  Burns 
&  McDonnell,  consulting  engineers,  Kansas  City,  Mo., 
and  their  supervising  engineer,  C.  E.  Painter,  has  re- 
mained in  charge  of  the  operation  of  the  plant. 

The  financing  and  management  of  the  entire  project 
was  accomplished  by  local  capital  under  the  direction 
of  T.  T.  Hitch,  president  of  the  Citizens'  Corporation, 
and  Peter  Kern,  secretary. 

Hundreds  of  water  plants  throughout  the  country 
could  profitably  carry  out  similar  reconstruction,  but  un- 
fortunately many  owners  and  operators  of  water  plants, 
both  private  and  municipal,  lack  the  nerve  to  scrap  an 
old  plant  when  it  becomes  obsolete. 


Extensive    Irrigation    by    Pumping 

Three  irrigation  projects  requiring  an  estimated  ex- 
penditure of  more  than  $500,000  to  irrigate  40,000 
acres,  each  project  including  diversion  of  water  from 
the  Sacramento  River  by  means  of  pumping  plants,  were 
submitted  to  the  California  State  Water  Commission 
not  long  ago.  All  the  lands  to  be  irrigated  are  in  Sutter 
County.  Of  two  applications  made  by  the  Sutter  Basin 
Co.,  Sacramento,  the  first  calls  for  a  diversion  of  120 
sec. -ft.  by  means  of  two  30-in.  centrifugal  pumps  oper- 
ated by  100-hp.  motors,  the  normal  head  in  this  case 
to  be  8  ft.  This  plant  would  irrigate  9337  acres  at  a 
cost  of  about  $152,000.  A  second  project  by  the  same 
company  involves  a  24-in.  centrifugal  pump  driven  by  a 
75-hp.  motor,  the  pump  to  work  under  a  normal  head 
of  16  ft.  This  project  includes  2020  acres  and  the 
cost  of  carrying  it  out  is  estimated  at  about  $20,000.  The 
third  application  was  filed  by  the  Chicago-California 
Development  Co.,  Sacramento,  which  proposes  to  divert 
410  sec.-ft.  for  the  irrigation  of  32,545  acres  by  means 
of  three  48-in.  pumps,  working  under  a  normal  head  of 
6^  ft.,  driven  by  175-hp.  motors.  The  estimated  cost  of 
this  project  is  $530,000. 
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Iowa  County  Builds  Brick  Road  From  Camp 
Dodge  to  Des  Moines 

Rapid  Paving  of  Highway  for  Military  Traffic— Heavy  Side-Form  for  Concrete  Base— Earth  Cover  Protects 
Grout  from  Frost— Labor  Changes  Continually  -Engineering  by  State  Commission 


IN  IMPROVING  four  miles  of  the  Merle  Hay  Road, 
which  forms  the  main  connection  between  Camp  Dodge 
and  the  city  limits  of  Des  Moines,  Iowa,  monolithic- 
brick  paving  had  its  first  tryout  on  the  country  highway 
system  of  Iowa.  Only  half  of  the  highway  is  completed — 
the  work  having  been  shut  down  by  the  closing  in  of 
winter — and  while  no  remarkable  variations  from  mono- 
lithic-brick paving  practice  were  introduced,  several  of 
the  details  and  some  of  the  circumstances  connected  with 
the  work  are  novel  and  worthy  of  mention.  The  road  at 
the  time  construction  was  started  was  unimproved  in 
any  manner,  and  because  it  was  but  little  used  the 
farmers  had  encroached  on  it  from  either  side,  in  some 
cases  as  much  as  25  ft.  As  a  result  a  good  deal  of 
fencing  had  to  be  moved  back  to  make  possible  the 
construction  of  a  20-ft.  paved  section  flanked  at  either 
side  with  6-ft.  gravel  shoulders,  which  were  extended 
by  2-ft.  earth  shoulders  before  the  drainage  ditch 
proper  began.  The  details  of  the  adopted  cross-section 
are  shown  on  the  accompanying  line  drawings. 

While  the  maximum  gradient  does  not  exceed  5%, 
the  grading  amounts  to  47,000  cu.yd.  and  includes  some 
14-ft.  cuts  and  a  few  6-ft.  fills.  On  this  work  graders 
and  dump  wagons  were  employed.  In  spite  of  the  neces- 
sity for  speed,  all  fills  were  rolled  in  6-in.  layers  com- 
pacted with  a  16-ton  gasoline  tractor  for  the  most  part. 
While  a  10-ton  roller  had  been  specified,  the  tractor 
which  was  on  the  ground  was  found  more  serviceable 
on  account  of  its  large  and  wide  wheelbase  and  its 
greater  ability  to  work  in  wet  spots  and  difficult  places 
without  danger  of  upsetting. 

After  the  surface  of  the  roadbed  had  been  prepared 
for  the  concrete  base  by  teams  and  scrapers,  the  sub- 
grade  was  dressed  by  a  2-in.  plank  template  which  was 
drawn  ahead  of  the  concreting.  This  template  was  al- 
lowed to  rest  on  the  side  forms  and  was  adjusted  so  as 
to  allow  for  a  2-in.  compaction  under  the  working  of  the 
rollers.  While  the  specifications  called  for  a  one-inch 
compaction,  this  was  found  more  than  could  conve- 
niently be  accomplished  by  the  rollers.  In  some  place  a 
template,  after  the  design  by  Alan  Parrish,  was  used 
for  this  work,  although  brought  to  the  job  for  the  pur- 
pose of  smoothing  off  the  concrete  base  before  laying 
brick. 

Side-forms  were  made  of  4  x  8-in.  timber  in  16-ft. 
lengths — each  length  being 
being  held  by  three  2  x  4-in. 
stakes.  This  i'ength  was  held 
to  except  on  curves,  where 
shorter  lengths  were  neces- 
sarily employed.  Contractors 
at  first  objected  to  the  size 
of  timbers  specified  for  side- 
forms,  but  they  soon  recog- 
nized their  value  after  finding 


that  their  weight  and  length — the  reason  for  the  objec- 
tions— enabled  them  to  stand  up  with  great  success 
against  the  attacks  of  wagons,  motor  trucks  and  even 
the  steam  rollers.  The  concrete  was  deposited  between 
these  forms  to  a  thickness  of  4  in.  and  was  shaped  to  a 
crown  of  21  inches. 

Washed  pit-run  gravel  was  used  for  the  concrete,  the 
mix  averaging  one  sack  of  cement  to  5h  cu.ft.  of  gravel. 
This  resulted  in  a  proportion  of  approximately  1:2:4. 
The  specifications  called  for  a  minimum  period  of  mixing 
of  1  min.,  during  which  time  the  drum  must  have  re- 
volved at  least  12  times.  Every  effort  was  made  to 
keep  the  consistency  uniform,  the  exact  amount  of  water 
desired  being  such  as  would  produce  a  batch  which  when 
piled  up  would  gradually  squeeze  out  at  the  bottom. 
The  necessity  for  a  uniform  mix  showed  up  occasion- 
ally when  the  brick  were  laid  on  a  spot  where  the  con- 
crete was  a  little  wetter  than  usual.  Such  spots  would 
always  produce  a  low  area  in  the  resulting  surface.  Oc- 
casionally, where  two  or  more  batches  of  a  too  fluid  con- 
sistency had  been  deposited,  it  was  found  necessary  to 
tear  up  the  brick  for  a  space  of  6  to  8  ft.  in  diameter 
and  make  an  addition  of  dry  consistency  concrete  to 
bring  the  spot  up  to  the  proper  elevation.  The  mosf. 
damaging  place  for  a  too  wet  consistency  was  found  to 
be  near  the  edge  of  the  pavement,  where  the  brick  car- 
riers had  to  walk  over  the  surface  of  the  green  con- 
crete in  bringing  "pavers"  to  the  layers. 

While  the  specifications  demanded  that  the  concrete 
templates  be  advanced  by  drum  and  cable  in  order  to 
avoid  jerks,  an  attempt  was  made  to  drag  the  template 
by  attaching  it  to  the  mixer  in  such  a  manner  that  the 
traction  tackle  could  be  paid  out  by  men  holding  the  free 
end.  This  proved  entirely  satisfactory  and  was  allowed 
on  the  rest  of  the  work.  Some  trouble  was  experienced 
at  first  from  the  concrete  being  roughened  by  the  tem- 
plate pulling  out  some  of  the  larger  stones,  but  this 
was  eliminated  by  careful  grading  of  the  aggregate, 
proper  tamping  and  the  occasional  use  of  a  rake  in  front 
of  the  template.  Wherever  the  surface  was  roughened 
in  this  way  a  man  smoothed  the  rough  spots  with  a  long- 
handled  wooden  float. 

While  the  monolithic  type  of  pavement  calls  for  imme- 
diate grouting,  the  necessity  for  speed  on  this  particular 
job  was  such  that  the  bricklaying  was  continued  until 
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dark  and  sometimes  had  proceeded  to  a  point  200  ft.  in 
advance  of  the  grouting.  In  every  case,  however,  roll- 
ing v/as  completed  before  work  was  discontinued.  In- 
spection was  left  until  the  morning,  when  on  account 
of  the  low  temperature  at  which  the  work  was  being 
carried  out  it  was  found  possible  to  cull  the  brick,  fill 
low  spots  and  reduce  abnormally  high  points  without 


ONE  OP  THESE  MEN  LAID  ALL,  BRICK  ON  500  LINEAR 
FEET  OP  ROADWAY  IN  ONE  DAY 

affecting  the  quality  of  the  work.  On  the  average,  cull- 
ing resulted  in  removing  1  to  2%  of  the  brick,  although 
in  some  few  instances  "throwouts"  ran  as  high  as  14 
per  cent. 

Progress  in  bricklaying  was  extremely  slow  at  first, 
which  caused  considerable  worry  among  the  military 
ofl'icers,  who  demanded  that  additional  bricklayers  be 
employed.  Although  before  the  force  was  well  organ- 
ized sometimes  as  little  as  40  ft.  of  paving  was  laid  in  a 
day,  the  engineers  reassured  the  military  authorities 
that  the  work  would  be  completed  in  the  expected  time 
and  in  fact  ultimately  attained  a  daily  average  of  400 
lin.ft.  The  maximum  daily  record  for  one  man  was  500 
ft.  of  20-ft.  paving.  Since  the  brick  ran  39  per  square 
yard,  this  meant  che  handling  of  43,300  brick;  or,  since 
the  brick  weighed  9.75  lb.  each,  a  total  of  211  tons.  The 
bricksetter  who  made  this  record  laid  during  a  short 
period  an  average  of  two  brick  per  second. 

After  rolling  the  brick  with  a  sand-filled  roller  weigh- 
ing 700  lb.,  the  surface  was  in  general  well  within  that 
degree  of  smoothness  called  for  by  the  specifications.  A 
variation  in  the  elevation  of  the  brick  of  tV  of  an  inch 
was  permissible,  and  when  evenness  within  this  limit 
could  not  be  obtained  by  the  ordinary  process  of  rolling, 
hand  tamping  was  resorted  to. 

The  initial  grouting  with  the  1:1  mix  was  kept  thin 
and  watery  and  was  spread  with  rattan  brooms  and  wire 
brushes,  as  is  usual  in  such  cases.  The  second  or 
thicker  grout  followed  at  the  expiration  of  about  one 
hour  and  was  worked  so  as  to  leave  a  thin  skin  on  the 
surface  of  the  brick. 

To  prevent  damage  by  frost,  a  2-in.  earth  cover  was 


applied  after  grouting  on  days  that  .seemed  to  demand 
this  expedient.  This  covering  was  shoveled  on  from 
the  sides  of  the  road,  and  in  some  cases  was  allowed  to 
wear  off  under  traffic,  although  the  majority  of  it  was 
removed  by  hand  or  road  graders.  Where  the  covering 
was  applied  soon  after  the  application  of  grout,  the  re- 
sulting surface  seemed  slightly  rougher,  although  in 
no  way  inferior  in  quality. 

Concreting  not  having  commenced  until  Oct.  18,  a 
good  deal  of  the  work  was  laid  undor  rather  adverse 
conditions  as  far  as  atmospheric  temperature  was  con- 
cerned. The  cold  weather,  while  a  hindrance  in  many 
«vays,  proved  an  advantage  in  other  directions  in  that 
the  slower  setting  of  the  concrete  allowed  the  bricklay- 
ing and  other  operations  to  be  separated  more  widely 
than  was  contemplated  by  the  specifications.  The  scat- 
tering of  the  several  working  forces  and  the  resultant 
freedom  from  interference  produced  greater  efficiency 
than  is  ordinarily  the  case  with  monolithic  construc- 
tion. 

The  gravel  shoulders  were  built  up  in  two  layers,  each 
being  harrowed  and  rolled.  Special  care  was  taken  to 
produce  as  homogeneous  a  grading  of  the  various  sized 
particles  as  possible,  and  for  this  reason  a  spring-tooth 
harrow  was  employed.  Though  not  shown  in  the  illus- 
trations, drains  of  coarse  stone  are  laid  under  each 
shoulder. 

When  work  was  stopped  for  the  winter  on  Dec.  3. 
all  grading  had  been  finished  and  paving  had  been  com- 
pleted for  2.3  miles.  This  was  in  spite  of  serious  labor 
troubles  which  resulted  in  the  work  being  carried  on 
each  day  with  a  practically  new  gang.  Other  difficulties 
were  experienced  in  getting  teams  and  trucks,  and 
because  the  average  haul  for  materials  was  1'  miles, 
strenuous  efforts  were  necessary  to  maintain  a  steady 
flow.  Three  1-ton  trucks  were  used  to  haul  the  gravel, 
the  brick  being  transported  by  a  trailer  truck  which 
handled  1200  per  load.    The  contract  for  the  entire  work 


GROUT     WAS     MACHINE     ^[IX  ED— ROLLER     WETOHED     L'.T 
POUNDS    PER    LINEAR    INCH 

was  let  to  Aitken  &  Flutter  on  Sept.  15.  Grading  was 
startea  on  Sept.  25,  employing  two  outfits  of  80  horses 
and  mules.     Concreting  commenced  on  Oct.  18. 

All  construction  costs  are  being  paid  by  Polk  County, 
although  the  state  highway  commission  pays  the  engi- 
neering costs  with  the  exception  of  living  and  trans- 
portation expenses  of  the  engineers.     Plans  and  con- 
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tracts  were  approved  by  the  state  commission  as  in  all 
work  of  this  character.  The  work  is  under  the  imme- 
diate direction  of  Thomas  H.  MacDonald,  chief  engineer, 
and  F.  H.  Mann,  assistant  engineer,  who  designed  the 
road,  prepared  plans  and  assisted  and  advised  the  county- 
board  of  supervisors  as  to  letting  of  the  contracts.  All 
bills  are  approved  by  the  state  highway  commission  or 
its  engineers,  and  are  immediately  passed  for  payment 
to  the  board  of  supervisors  of  the  county. 


Sixty  Steam  Heating  Stations  Serve 
Camp  Funston 

Barracks  Have  18  Central  Plants  with  5-Inch  Overhead 

Outdoor  Mains — OflScers'  Quarters  Have 

42  Separate  Installations 

STEAM  heat  is  used  mainly  at  four  of  the  large  army 
camps:  Camp  Funston,  in  Kansas;  Camp  Custer,  in 
Michigan;  Camp  Grant,  in  Illinois  arid  Camp  Devens,  in 
Massachusetts.  These  plants  were  installed  under  the 
same  general  plan,  prepared  at  Washington,  while  detail 
drawings  and  alterations  were  made  by  local  engineers 
to  suit  local  conditions.  The  following  description  of 
the  installation  at  Camp  Funston  will  apply  in  the  main 
to  other  camps.  It  is  taken  from  a  paper  read  before 
the  Kansas  City  chapter  of  the  American  Society  of 
Heating  and  Ventilating  Engineers  by  B.  Natkin,  Kan- 
sas City,  Mo. 

Camp  Funston  has  a  site  about  1x11  miles,  on  which 
are  erected  1400  wood  buildings.  Of  this  number  650 
buildings  are  heated  from  18  central  steam  plants,  each 
taking  care  of  about  35  buildings.  Steam  is  distributed 
from  them  by  overhead  mains  supported  on  poles.  The 
main  line  pressure  is  50  lb.,  reduced  at  each  building  to 
about  5  lb.  by  a  reducing  valve.  The  poles  are  20  ft. 
apart  and  the  steam  main  is  suspended  about  15  ft.  in 
the  air  from  trapeze  hangers.  The  average  size  of  main 
is  5-ih.,  and  the  average  run  is  1200  ft.  The  drop  in 
pressure  at  the  end  of  the  main  is  about  20  lb.  Expan- 
sion is  taken  care  of  by  slip  joints  at  200-ft.  intervals. 
Branches  to  the  various  buildings  are  taken  off  at  the 
bottom  of  the  mains,  the  lines  thus  being  drained  ap- 
proximately every  75  ft.  The  mains  are  covered  with 
1-in.  of  asbestos  air-cell  covering,  then  11  in.  of  wool 
felt,  over  which  is  waterproof  roofing  paper  securely 
wired. 

Overhead  lines  without  return  were  first  used  in  pref- 
erence to  underground  with  return  because  they  were 
cheaper  to  install,  could  be  readily  got  at  for  repairs, 
and  material  could  be  obtained  more  readily.  A  limited 
water-supply  with  a  large  percentage  of  scale  has  made 
it  necessary  to  install  a  return-line  system  to  save  the 
condensation.  The  lines  run  to  a  central  low  point  in 
each  unit,  where  the  water  is  collected  by  an  electric 
pump  and  receiver,  which  in  turn  discharges  it  to  the 
boilers.  It  is  probable  that  had  the  Government  engi- 
neers foreseen  this  necessity  of  underground  return 
lines,  they  might  have  put  the  steam  lines  also  under 
ground,  as  it  would  have  proved  less  expensive  than 
the  present  system  cf  overhead  lines  and  underground 
returns. 

Each  boiler  house  has  four  6  x  18-ft.  tubular  boilers 


of  150  hp.  each,  having  individual  34-in.  steel  stacks  60 
ft.  high.  Each  plant  takes  care  of  about  35,000  sq.  ft.  of 
radiation,  there  being  a  total  of  600,000  sq.  ft.  in  the 
18  units. 

Barracks  are  two-story  buildings  140  x  43  ft.  They 
have  three-column,  38-in.  high  cast-iron  radiators.  Three 
or  four  radiators  in  a  row  are  connected  at  the  bottom 
by  a  2-in.  pipe,  one  valve  controlling  the  radiators  thus 
connected.  A  steam  main  ends  at  each  corner  of  the 
barracks,  and  is  connected  into  a  steam  trap  which  dis- 
charges upon  the  ground  under  the  building. 

The  second-story  squad  rooms  are  heated  by  14  radia- 
tors, totalling  810  sq.  ft.  Using  a  factor  of  88  B.t.u.  loss 
per  hour  per  sq.  ft.  of  glass,  24  B.t.u.  for  exposed  wall, 
and  1.43  loss  per  hour  per  cubic  foot  of  contents,  these 
squad  rooms  would  require  762  sq.  ft.  of  radiation  to 
heat  them  to  70°  with  outside  temperature  10°  below 
zero.  The  loss  through  the  roof  is  disregarded,  as  there 
is  a  4-in.  dead  air  space  between  the  beaver  board  lining 
and  the  roof;  this  forms  a  fairly  good  insulation.  The 
first-story  squad  room  is  heated  by  seven  radiators,  to- 
talling 385  sq.  ft.  Using  the  factors  given  above,  this 
room  would  require  380  sq.  ft. 

The  radiation  installed  in  the  barracks  kept  the  sol- 
diers comfortable  during  the  cold  snaps.  At  night  all 
upper  windows  in  the  squad  room  were  opened  and 
trouble  was  experienced  during  the  very  cold  weather 
from  radiators  freezing.  To  conserve  the  water  and 
^uel  and  prevent  freezing,  the  steam  is  now  turned  off 
the  barracks  after  the  soldiers  have  retired  for  the 
night. 

Besides  the  18  central  heating  plants  there  are  42 
individual  steam  heating  plants  for  officers'  quarters 
and  infirmaries,  carrying  loads  of  from  280  to  3900  sq. 
ft.  each.  These  buildings  are  heated  on  the  two-pipe 
gravity  system,  using  cast-iron  boilers  and  radiators. 

The  amusement  zone  comprises  four  blocks,  150  x  250 
ft.,  with  buildings  of  a  permanent  character  having 
stuccoed  fronts.  There  are  theatres,  restaurants,  dry- 
goods  stores,  pool  hall,  shooting  gallery,  etc.,  which  con- 
tain a  total  of  45,000  sq.  ft.  of  radiation.  For  this  zone 
a  two-pipe  vacuum  heating  system  is  used.  Steam  is 
supplied  from  a  central  heating  plant  of  600  hp.  having 
four  6  X  18  ft.  return  tubular  boilers.  No  piping  is  ex- 
posed outside  the  buildings.  The  steam  and  hot  water 
supply  mains  are  run  in  the  attic  or  on  the  ceilings  and 
drop  down  under  the  streets  in  wood  conduit.  The  re- 
turn lines  for  the  steam  and  hot  water  are  run  in  wood 
conduit  in  a  trench  behind  the  buildings. 


Principal  Wire  Gages  Combined  in  a  Single  Table 

A  table  which  combines  in  one  series  the  sizes  in 
the  American  (B.  &  S.),  Steel,  Birmingham  (Stub's)^ 
British  Standard,  and  Metric  Wire  Gages  arranged  in 
order  of  diameter  of  wires,  has  been  issued  by  the  Bu- 
reau of  Standards  as  Circular  No.  67  under  the  title 
"Combined  Table  of  Sizes  in  the  Principal  Wire  Gages." 
The  table  gives  the  diamieter  of  all  the  gage  numbers  in 
the  five  systems  in  mils,  inches,  and  milimeters ;  also  the 
cross-section  in  square  mils,  circular  mils,  square  inches 
and  square  milimeters.  This  table  is  particularly  handy 
at  the  present  time  for  those  who  wish  to  determine 
the  nearest  equivalent  in  American  or  British  gage  sizes 
of  wire  specified  in  milimeters  or  square  milimeters. 
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Arch  Bridge  Is  Concreted  from  Cars 
on  Elevated  Track 

Two  Mixer  Plants  Serve  Side-Gate  Cars  Dumping  Into 

Traveling   Chutes — Trussed    Centering 

Reduces  Piling  in  River 

BOTTOM-UUMP  cars  and  a  traveler  carrying  inclined 
chutes  constituted  the  equipment  for  depositing  con- 
crete in  the  Court  Ave.  bridge  over  the  Des  Moines 
River,  at  Des  Moines,  Iowa.  This  bridge  is  496  ft. 
long,  with  a  central  arch  of  84  ft.  clear  span,  two  of 
81 A  ft.  and  two  of  761  ft.  It  is  99  ft.  wide  between 
parapets,  with  a  69-ft.  roadway  and  two  15-ft.  side- 
walks. Transverse  concrete  girders  on  the  six  arch  ribs 
carry  the  deck  slab,  on  which  is  laid  the  concrete  base 
for  asphalt  paving.  Pile  foundations  support  the  piers 
and  abutments.  A  facing  of  Bedford  stone  is  used 
above  the  springing  line  of  the  arches,  and  includes  a 
cut  stone  handrail  with  turned  stone  balusters. 

Materials  were  delivered  on  railway  cars  and  were  un- 
loaded at  the  west  end  of  the  bridge  by  means  of  a  stiff- 
leg  derrick  with  80-ft.  boom.  This  delivered  sand  and 
gravel  into  stock  piles  or  directly  to  the  bins  of  the 
concreting  plant  at  this  end  of  the  bridge.  It  also  sup- 
plied a  small  hopper  bin  from  which  the  materials  were 
discharged  into  horse-drawn  dump  wagons  which  were 
driven  over  an  adjacent  bridge  to  the  concreting  plant 
at  the  east  end  of  the  new  structure. 

Of  the  two  concreting  plants,  the  principal  one  was 
that  at  the  west  end  of  the  bridge.  This  had  two  bins 
for  sand  and  crushed  stone,  elevated  about  40  ft.  above 
the  ground  and  fed  by  the  derrick.  The  height  was  such 
as  to  permit  of  a  series  of  vertical  drops  beginning  at 
the  bins  and  ending  at  the  concrete  car.  Beneath  the 
bins  was  a  1-yd.  hopper  for  measuring  the  materials, 
and  below  this  was  a  1-yd.  mixer  driven  by  a  20-hp. 


OPERATOR  OF  CONVERTED  FORD  ENGINE  DUMPS  SIDE- 
GATE  CONCRETE  CAR 

motor.  Under  the  mixer  was  a  hopper  for  delivering  the 
concrete  to  the  distributing  cars.  Cement  was  un- 
loaded from  cars  into  a  shed  at  the  ground  level,  from 
which  it  was  delivered  to  the  mixer,  by  an  elevator  oper- 
ated by  a  5-hp.  motor. 

The  concreting  plant  at  the  east  end  had  a  similar  ar- 
rangement, but  its  mixer  was  of  ,'-yd.  capacity  and 
driven  by  a  steam  engine.  The  sand  and  gravel  de- 
livered here  by  the  dump  wagons  were  supplied  to  the 
elevated  bins  by  means  of  a  stiff-leg  derrick  with  60- 
ft.  boom.  While  the  greater  part  of  the  work  was  done 
from  the  west  plant,  the  use  of  the  other  plant  saved 
much  time,  and  enabled  the  east  piers  to  be  built  before 
they  were  accessible  from  the  west  plant. 

Steel  hopper  cars  with  side-discharge  gates  were  used 
to  distribute  the  concrete.  Each  plant  was  served  by 
two  of  these  cars,  discharging  on  opposite  sides  of  a 
single  track.     At  the  west  end  the  cars  were  handled 
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— one  at  a  time — by  a  home-made  gasoline  locomotive 
consisting  of  the  machinery  of  a  Ford  automobile 
mounted  on  a  platform  having  flanged  wheels.     At  the 


^BINSAND  MJXER 


LOOKING    ALONG    THE    BRIDGE    SHOWING    CONSTRUCTION  OUTFIT 

east  end,  where  the  haul  was  short,  the  cars  were  moved 
by  hand. 

The  concreting  cars  ran  on  a  track  of  24-in.  gage  on 
a  trestle  which  was  built  along  the  center  Hne  of  the 
bridge  and  had  its  deck  sufficiently  high  above  the  bridge 
floor  to  allow  of  spouting  all  the  concrete  to  place  by 
gravity.  This  trestle  was  built  upon  falsework  carry- 
ing a  track  of  wider  gage  for  a  traveler  which  straddled 
the  concreting  track,  the  traveler  rails  being  about  3  ft. 
below  those  of  the  other  track.  To  each  side  of  the 
traveler  was  attached  an  inclined  chute  nearly  50  ft. 
long,  of  wood  construction.  Concrete  could  be  taken 
from  each  chute  at  two  points  in  its  length  by  means  of 
metal  flexible-pipe  drop  spouts,  which  were  covered  by 
removable  sections  of  the  bottom  of  the  chute  when  not 
in  use. 

An  average  concreting  gang, 
where  the  locomotive  was 
used,  consisted  of  11  men,  as 
follows:  1  operating  the  ce- 
ment elevator,  2  loading  ce- 
ment, 1  taking  cement  from 
the  elevator,  2  feeding  cement 
to  the  mixer,  1  operating  the 
measuring  hopper  to  feed  the 
mixer,  1  dumping  the  mixer, 

1  operating  the  locomotive  and 
dumping  the  car  at  the  chute, 

2  spading  and  tamping   con- 
crete in  the  forms. 

An  A-frame  traveling  der- 
rick with  70-ft.  boom  served 
the    work    on    the    abutment, 

three  piers  and  three  arch  spans  at  the  west  end.  This 
was  mounted  on  a  timber  platform  20  x  40  ft.,  and  had 
separate  engines  for  hoisting  and  slewing.  For  the  abut- 
ment, pier  and  two  arch  spans  at  the  east  end  there  was 


ing  and  slewing  engine.  Two  sets  of  falsework  were 
used:  one  for  taking  down  the  old  spans  and  to  carry 
the  A-frame  derrick;  the  other  to  carry  the  trusses  of 

the  arch  centering.  With  these 
trusses  only  five  supporting 
bents  were  required  for  each 
span,  thus  causing  compara- 
tively little  obstruction  to  the 
waterway.  At  each  end  was  a 
framed  bent,  resting  on  the 
concrete  footing  of  the  pier, 
and  between  these  were  three 
pii'e  bents  with  18  piles  each. 
The  caps  of  the  bents  were  at 
the  level  of  the  springing  line 
of  the  arches. 

Arch     centering    for    each 
span  consisted  of  24  trusses. 
Three  sets  of  trusses  sufficed 
for  the  five  spans.     For  each 
10-ft.  arch  rib  there  were  four 
trusses  braced  together,  and 
across   those  were  laid   3-in. 
planks  about  24  in.  apart  to 
support  the  lagging  of  longi- 
tudinal planks  1x8  in.  Strips 
spiked    on    the   top    chords    of   the   trusses    gave    the 
proper  curve  for  the  arch.     The  trusses  were  built  on 
the  river  bank,   floated  out  to  the  bridge  and  set  in 
place  by  derricks.     The  centering  was  i'eft  in  place  for 
30  days  after  the  concrete  had  been  placed  in  the  arch 
ribs. 

Cofferdams  were  built  of  4  x  8-in.  yellow-pine  sheet- 
ing in  20-ft.  lengths.  One  edge  of  each  piece  had  a 
groove  1  X  IJ-in.  fitted  with  an  oak  spline  1  x  3  in. 
The  pumping  was  done  by  two  6-in.  steam-driven  cen- 
trifugal pumps  and  one  8-in.  belted  pump  of  the  same 
type.  A  steam  sheeting-hammer  was  used  for  the  cof- 
ferdams and  a  steam  pile-hammer  for  the  foundation 
piles.  A  horizontal  boiler  of  100  hp.  served  this  work, 
being  placed  on  the  bank,  with  a  4-in.  pipe  to  the  coffer- 


a  guyed  derrick  with  80-ft.  boom  and  a  combined  hoist- 


CONCRETING   OUTFIT  AND  ARCH   FORMS   ON   DES   MOINES  BRIDGE 

dam.  The  cut  stone  for  the  facing  was  set  as  the  work 
progressed,  two  breast  derricks  being  used  for  this. 
The  stone  was  taken  out  on  pushcars  on  a  track  of  24- 
in.  gage  laid  beneath  the  concreting  track.  For  the 
arches  the  stone  was  placed  before  concrete  was  de- 
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CHUTE  TRAVELER  STRADDLES  CONCRETING  TRACK 

posited  in  the  ribs,  and  thus  served  as  the  outer  side  of 
the  form.  Each  stone  is  anchored  to  the  concrete  by 
from  two  to  six  iron  anchors,  according  to  its  size. 

Contract  for  the  Court  Ave.  bridge  v\^as  awarded  in 
December,  1916,  at  $244,308,  including  1200  ft.  of  river- 
front retaining  wall.  By  December,  1917,  the  sub- 
structure and  all  arch  spans  had  been  completed,  with 
the  floor  slab  on  one  span,  and  work  was  in  progress  on 
the  top  work  of  the  other  spans.  The  Koss  Construc- 
tion Co.,  Des  Moines,  has  the  contract;  Frank  Kratoska 
is  superintendent  of  construction  and  L.  V.  Hites  is  its 
engineer  in  charge.  The  work  is  being  done  under  the 
direction  of  the  engineering  department  of  the  City  of 
Des  Moines,  of  which  John  W.  Budd  is  superintendent  of 
streets  and  public  improvements;  Karl  Kastberg,  city 
engineer,  and  John  M.  Tippee,  assistant  city  engineer. 
The  bridge  was  designed  by  the  Marsh  Engineering  Co., 
Des  Moines,  Iowa. 


Many  Traction  Engines  Used  in  Kansas 

On  Mar.  1,  1917,  4032  traction  engines  were  in  use 
in  Kansas.  It  is  estimated  that  6000  to  7000  are  now 
in  use.  The  average  drawbar  horsepower  of  the  trac- 
tion engines  in  use  is  12.5,  which  is  equivalent  to  about 
25  brake  horsepower.  The  size  most  commonly  used 
develops  about  20  horsepower.  The  average  owner  used 
his  tractor  40  to  50  days  last  year.  The  majority  of 
Kansas  traction  engines  are  propelled  by  internal  com- 
bustion engines  using  gasoline  or  kerosene  for  fuel. 
Steam  traction  engines  are  used  to  a  limited  extent 
for  threshing  and  other  heavy  belt  work.  A  large 
average  was  planned  by  traction  engines  in  1916. — 
From  the  report  of  the  Committee  on  Mechanical  Engi- 
neering, Kansas  Engineering  Society,  Jan.  16,  1917, 
presented  by  Dean  A.  A.  Potter,  of  Kansas  State 
Agricultural  College. 


Small  Town  Sewage- Works  Operation 
Problems  Analyzed 

Results  of   Inspecting  Plants  in  39  Cities   in    Iowa 

Presented  to  Engineers  of  State  by 

Prof.  J.  H.  Dunlap 

«<QHAMEFULLY  NEGLECTED,"   is  generally  the 

O verdict  on  the  operation  of  the  small-town  sewage 
disposal  plant.  Direct  testimony  from  39  of  100  plants 
was  presented  recently  to  the  Iowa  Engineering  Society 
by  Prof.  J.  H.  Dunlap,  who  spent  three  months  inspect- 
ing the  sewage  works  of  the  state  for  the  Iowa  Board 
of  Health. 

Typical  findings  at  some  of  the  plants  which  have 
sedimentation  tanks  and  sand  filters  are  given,  the  fig- 
ures in  parentheses  being  population,  1915  census. 

Ackley  (1289)  :  The  filters  were  weedy,  the  sand 
ridges  between  the  two  beds  were  broken  through,  and 
there  were  holes  in  the  filters  leading  directly  to  the 
underdrains.    Care  insuflflcient. 

Albia  (5138)  :  The  two  Imhoff  tanks  were  miniature 
septic  tanks.  The  slot  connecting  the  sedimentation 
chamber  with  the  sludge  chamber  had  been  clogged  and 
the  sedimentation  chamber  was  well  sludged  up.  The 
flat  slab  covers  made  it  practically  impossible  to  operate 
the  tanks  properly.  The  filter  beds  were  somewhat  out 
of  level,  and  the  distribution  was  uneven.  Care  insuffi- 
cient. 

Carroll  (4031)  :  The  plant  consists  of  two  septic 
tanks  and  five  sand  filters.  The  latter  have  about 
reached  their  normal  capacity.  The  plant  was  in  ex- 
cellent condition  with  the  exception  of  some  trouble  with 
siphons.     It  receives  regular,  intelligent  care. 

Grinnell  (5061)  :  The  two  Imhoff  tanks  were  found 
to  be  sludged  up.  The  four  sedimentation  chambers 
were  miniature  septic  tanks.  The  distribution  upon  the 
sand  filters  was  imperfect.  Trouble  was  experienced  in 
removing  sludge  from  the  tanks,  since  no  water  con- 
nections were  available.  The  plant  was  receivmg  regu- 
lar but  not  intelligent  care.  The  slab  covers  have  now 
been  removed. 

Lake  View  (814)  :  The  two  filters  were  somewhat 
weedy.  Soil  from  the  tanks  was  being  washed  down 
upon  the  surface  of  the  beds.  The  outfall  wall  was  be- 
ing undermined.     Care  received  every  two  weeks. 

The  impression  still  remains  in  the  Minds  of  many 
city  officials  that  septic  tanks  are  cure-alls.  In  one  case 
these  tanks,  built  in  1913,  had  been  bypassed  ever  since 
their  construction. 

As  with  the  grit  chamber,  the  old-fashioned  slab  cover 
close  to  sewage  surfaces  with  a  few  manhole  openings 
must  be  abandoned.  The  inlet  channels  to  the  septic 
tanks  should  be  so  designed  that  they  are  self-cleansing. 
Since  most  of  the  Iowa  plants  suffer  from  excessive  in- 
filtration of  ground  water  during  a  long  period  in  the 
spring,  ample  overflows  must  be  provided,  so  that  tha 
septic  tank  may  never  work  at  an  excessive  rate.  Othe. 
points  demanded  are  ample  sludge  beds,  hopper-  in 
stead  of  flat-bottomed  tanks,  conveniently  arranged 
valves  of  good  design  and  two  tanks,  one  smaller  than 
the  other,  to  care  for  the  small  volumes  usually  delivered 
to  a  new  plant. 
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Marion  (4675)  :  The  two  filters  (new  plant)  showed 
uneven  distribution  of  sewage.  The  siphons  were  giv- 
ing trouble.  No  sludge  bed.  Sludge  from  septic  tanks 
flushed  directly  into  the  creek. 

Nevada  (2686)  :  Both  filters  were  being  bypassed  at 
time  of  visit.  One  was  still  flooded  from  high  water  in 
the  creek.  The  filter  beds  were  badly  overworked,  oper- 
ating at  least  three  times  the  normal  rate.  In  winter 
the  beds  are  bypassed.     The  plant  receives  regular  care. 

Newton  (5165)  :  Serious  trouble  with  gas  waste  had 
put  both  the  Imhoff  tank  and  the  two  filter  beds  out  of 
commission.  The  tank  had  been  improperly  constructed 
in  the  first  place  with  holes  at  the  bottom  of  the  sedi- 
m.entation  chambers  instead  of  continuous  slots.  The 
flat-slab  cover  has  been  removed. 

Sumner  (1585)  :  Filters  permanently  bypassed,  since 
they  had  been  constructed  with  their  drainage  system 
too  near  the  level  of  the  creek. 

Tipton  (2176)  :  Filter  beds  badly  overworked,  flood- 
ed recently  and  the  plank  distributors  floated  out  of 
place.  With  no  sludge  bed  the  septic  tanks  are  sludged 
directly  into  the  creek.  The  fllters  are  bypassed  in 
winter.    Little  care. 

Toledo  (1721):  Both  filter  beds  flooded  from  high 
water  in  the  creek.  In  winter  the  plant  is  bypassed.  No 
regular  care. 

Make  Imhoff  Tank  Surfaces  Smooth 

As  with  septic  tanks  and  grit  chambers,  so  with  Im- 
hoff tanks — the  flat-slab  cover  must  be  dispensed  with. 
With  some  plants  the  side  walls  of  the  sedimentation 
basins  must  be  cleaned  and  the  slots  opened  once  a  day. 
With  other  plants  once  a  month  is  sufficient.  It  is  es- 
sential in  constructing  the  sedimentation  chamber  that 
the  surfaces  upon  which  the  solids  settle  should  be  fin- 
ished smooth.  The  slopes  of  the  bottoms  of  the  sedi- 
mentation chambers  should  not  be  too  flat.  The  slot  at 
the  bottom  of  the  chamber  should  be  wide  enough  to  pre- 
vent its  being  clogged  by  sludge.  One  large  Imhoff  tank 
plant  had  been  constructed  without  much  attention  to 
smooth  surfaces  in  the  sedimentation  chambers,  and 
ridges  between  the  boards  of  the  forms  were  in  evi- 
dence. Two  results  are  sure  in  such  a  case.  First,  the 
walls  and  aprons  of  the  sedimentation  chambers  cannot 
be  cleaned  properly.  Then,  due  to  the  fact  that  the 
sludge  deposited  is  not  all  removed,  some  of  it  will  be- 
come septic,  and  when  gas-filled  will  rise  to  the  surface, 
thus  interfering  with  the  proper  eflftciency  of  sedimen- 
tation. 

The  design  must  be  so  worked  out  that  there  are  no 
sludge  or  gas  pockets  underneath  the  walls  comprising 
the  sedimentation  chamber.  Such  pockets  are  fre- 
quently found  in  tanks  provided  with  double  sedimenta- 
tion chambers  with  chimney  gas  vents  between.  The 
sludge  and  gas  collecting  in  these  pockets  will  eventually 
cause  trouble  by  coming  up  through  the  slot  in  the  bot- 
tom of  the  sedimentation  chamber,  thus  interfering  with 
the  fundamental  purpose  for  which  Imhoff"  tanks  are 
designed. 

An  emergency  drain  pipe  should  be  so  designed  and 
constructed  that  the  level  of  the  sewage  in  the  tanks 
may  easily  be  lowered  below  the  slots  of  the  sedimenta- 
tion chambers.  In  this  way  tedious  and  expensive  pump- 
ing is  avoided  in  case  it  tiecomes  necessary  to  empty 


these  chambers  in  order  to  clean  the  slopes  and  open 
the  slots,  or  to  remove  obstinate  sludge  from  the  di- 
gestion chambers. 

Every  Imhoff  tank  ought  to  be  constructed  with  such 
connections  to  water  under  pressure  that  the  sludge  inJ 
the  bottom  of  the  tank,  together  with  the  sludge  imme-l 
diately  underneath  the  bottom  of  the  sludge  pipe,  may] 
be  readily  broken  up  and  agitated. 

Bypassing  Sludge  to  Creeks  Too  Common 

The  flow  line  of  the  inlet  carrying  the  sludge  upon  the 
bed  should  be  so  high  above  the  surface  that  the  sludge 
will  not  back  into  the  sludge  pipe,  and  thus  ultimately 
stop  it  up.  Distribution  troughs  for  sludge  from  either 
septic  tanks  or  Imhoff  tanks  are  unnecessary.  The 
sludge  beds  should  be  as  porous  as  possible.  An  inch  or 
two  of  sand  upon  the  top  of  about  a  foot  of  properly 
graded  material  is  common  practice  in  the  large  Imhoff 
plants  in  the  East. 

The  practice  at  many  plants  of  sludging  out  tanks  di- 
rectly into  drainage  ditches  or  creeks  should  be  dis- 
continued. Sludge  beds  should  be  constructed  and  used 
even  if  pumping  is  necessary.  No  direct  bypass  of 
sludge  to  creeks  should  be  included  in  the  design  of  the 
plant. 

In  at  least  one  plant  in  Iowa  the  sludge  cannot  be  re- 
moved from  the  siphon  chamber  without  considerable 
labor,  since  during  construction  the  inspector  did  not 
insist  upon  the  contractor  constructing  a  smooth  floor 
with  the  proper  slope.  A  bypass  for  the  effluent  from 
sedimentation  tanks  should  be  included  in  the  design  of 
the  siphon  chamber. 

The  word  "automatic"  siphon  is  a  misnomer.  While 
such  siphons  will  operate  automatically,  occasionally  for 
long  periods  of  time,  yet  at  any  moment  the  proper 
alternation  of  the  siphons  may  cease.  Accordingly  all 
piping,  vents,  blowoff  traps  and  starting  wells  should 
be  so  located  as  to  be  easily  accessible.  In  many  plants 
in  Iowa  it  is  so  difl?icult  to  get  at  the  siphons  and  their 
auxiliary  connections  that  they  are  naturally  neglected. 
Ultimately  this  means  trouble  and  expense. 

A  great  many  filter  beds  in  Iowa  are  overworked. 
Engineers  differ  upon  the  area  which  should  be  pro- 
vided. The  State  Board  of  Health  has  concluded  that 
under  Iowa  conditions,  with  ordinary  residential  sewage 
from  small  towns,  intermittent  sand  filters  may  be 
operated  at  a  rate  of  200,000  gal.  per  day.  Many  filter 
beds  have  berms  4  to  5  ft.  wide  at  the  top,  with  slopes 
1^ :  1  around  each  individual  filter  bed.  When  beds  are 
symmetrically  located  side  by  side  much  area  may  be 
saved  if  they  are  separated  by  sand  ridges  10  or  12  in. 
high.  No  inconvenience  in  operation  has  been  found 
where  this  method  has  been  followed  consistently. 

In  selecting  sand  for  sewage  filters  the  State  Board  of 
Health  should  be  consulted,  as  a  study  has  been  made  of 
many  of  the  sand  deposits  in  Iowa  and  the  requirements 
for  filter  sand  have  been  adjusted  to  suit  average  Iowa 
conditions. 

One  common  fault  in  the  operation  of  filter  beds  in 
Iowa  is  the  uneven  distribution  of  the  sewage  over  the 
surface  of  the  bed.  In  general,  the  tile  distributors,  es- 
pecially those  consisting  of  a  single  line  of  tile  down 
the  center  of  the  beds,  were  found  to  be  giving  better 
service  than  plank  distributors.     The  operators  of  the 
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plants,  however,  need  instruction  as  to  how  to  alter  the 
flow  through  both  tile  and  plank  distributors  so  that 
equal  amounts  of  sewage  may  reach  equal  areas. 

In  case  the  filter  bed  becomes  flooded,  under  no  cir- 
cumstances should  holes  be  made  in  the  sand  so  that  the 
sewage  may  find  its  way  directly  to  the  underdrains. 
This  was  tried  at  Grinnell  with  the  result  that  the 
underdrains  were  clogged  and  the  filter  beds  put  out  of 
commission.  Spading  or  plowing  of  beds  should  not 
be  permitted.  The  surface  should  be  stirred  only  to  a 
depth  of  h  in. 

Every  plant,  no  matter  how  small,  should  have  a 
tool  house,  and  the  superstructure  of  the  sedimentation 
tanks  may  be  so  designed  as  to  serve  this  purpose. 
This  house  would  afford  the  operator  protection  from 
the  weather,  and  here  he  may  make  the  reports  and 
carry  out  the  simple  tests  which  ought  to  be  required. 

The  sludge  levels  in  the  sedimentation  tanks  should  be 
measured  regularly.  The  engineer  should  leave  with  the 
operator  devices  for  this  purpose,  such  as  a  graduated 
cord  or  wire  with  a  weighted  board  or  iron  plate  at- 
tached in  such  a  way  as  to  remain  horizontal.  No 
plant  visited  possessed  anything  of  this  kind.  Certain 
industrial  wastes  must  be  guarded  against.  Grease  from 
garages,  wastes  from  creameries  and  from  gas  plants 
must  not  find  their  way  directly  into  the  sewage-treat- 
ment plant. 

It  is  strange  in  how  few  plants  any  idea  exists  as  to 
the  one  fact  which  is  most  fundamental  of  all — how 
much  sewage  is  being  handled. 

The  plant  should  have  every  bypass  sealed  by  the 
State  Board  of  Health.  Whenever  such  a  seal  must 
be  broken  a  written  report,  stating  the  cause,  should  be 
made  to  the  board  within  24  hours.  For  violating  this 
rule  Prof.  Dunlap  suggests  that  a  severe  fine  or  im- 
prisonment, or  both,  should  be  fixed  by  law.  The  by- 
passing of  sewage-treatment  plants  has  become  a  matter 
of  course.  The  dictates  of  both  law  and  of  common 
sense  are  thereby  transgressed  with  no  compunctions  of 
the  community  conscience  whatsoever.  The  remedy 
recommended,  though  drastic,  would  correct  much  of  the 
present  carelessness  and  thoughtlessness. 

Four  preventives  and  remedies  for  the  maladies  of 
sewage-works  in  Iowa  are  suggested:  (1)  Proper  de- 
sign should  be  insisted  on.  (2)  The  State  Board  of 
Health  should  require  that  contracts  with  engineers  for 
the  design  of  plants  should  include  an  agreement  to 
operate  them  for  at  least  one  year  after  completion. 
During  this  period  some  competent  man  could  be  trained 
to  care  for  the  plant,  make  the  proper  tests,  and  fill 
out  reports  to  the  State  Board  of  Health.  (3)  In 
instructing  the  local  operator  it  must  be  kept  in  mind 
that  this  individual  is  a  more  or  less  transitory 
character.  Accordingly,  explicit  directions  for  each 
detail  of  operation  must  be  made  out.  It  is  a  good 
plan  to  have  such  directions  framed  and  hung  in  the  tool 
house.  Some  of  the  engineers  of  Iowa  already  are  con- 
scientiously leaving  such  directions,  but  in  no  case  have 
they  been  found  at  the  plant  itself.  In  most  instances 
they  were  filed  away  by  city  clerks  and  forgotten.  (4) 
Some  central  authority  like  the  State  Board  of  Health 
must  be  in  direct  control  of  sewage-works  operation  and 
to  make  this  effective  more  financial  support  is  neces- 
sary. 


Drum  and  Track  Failure  Endangers 
Important  Swingbridge 

StifiFeners    Buckle    and    Upper   Tread   Distorts  After 

Seven  Years'  Service     Breakages  of 

Wheels  Are  Frequent 

SERIOUS  deterioration  in  a  new  swingbridge,  threat- 
ening interruption  of  an  important  highway  route 
leading  out  of  New  York  City  and  of  traffic  on  an 
equally  important  river,  has  just  been  reported  upon 
by  engineers  of  the  Public  Utility  Commission  of  New 
Jersey.  Emergency  repairs  to  insure  the  safety  of 
the  structure  were  undertaken  at  once.  The  turntable 
of  the  bridge  was  found  to  be  in  a  condition  of  in- 
cipient failure  through  buckling  of  the  drum  stiffeners, 
although  the  bridge  is  only  seven  years  old  and  the 
turntable  in  fact  was  partly  reconstructed  in  1912,  only 
two  years  after  completion.  Negligence  is  to  blame 
for  part  of  the  present  trouble,  although  inherent 
weakness  in  the  design  is  said  to  be  the  originating 
cause.  When  turntable  wheels  broke — not  a  rare 
occurrence — they  were  not  always  replaced  promptly, 
and  in  some  instances  track  segments  were  damaged 
or  loosened  before  the  broken  wheel  was  taken   out. 

The  swing  span,  295  ft.  long  by  60  ft.  wide  (42|  ft. 
between  trusses),  is  a  rim-bearing  structure  and  weighs 
about  1900  tons.  It  carries  a  double-track  street-car 
line  which  serves  a  number  of  large  plants  engaged  in 
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SECTION    THROUGH    DRUM 
AND    WHEELS 


counties  own 
and  operate 
the  structure 
jointly. 

The  photo- 
graphs in  Fig. 
1  show  the 
buckling  o  f 
the  drum,  stif- 
feners and  the 
distortion  of 
the   upper 

track  plate,  the  critical  elements  of  the  situation.  The 
whole  circumference  of  the  drum  showed  similar  damage. 
The  drum,  36}  ft.  in  diameter  by  5  ft.  deep,  has 
single-angle  stiffeners  spaced  a  little  less  than  4  ft. 
(double-angle  stiffeners  at  splices).  It  is  carried  on 
52  wheels,  18  in.  in  diameter,  journaled  on  pins  fixed 
in  a  live-ring  3  ft.  wide.  The  bottom  flange  o2  the  drum 
consists  of  two  6  x  6  x  |§-in.  angles;  the  upper  track 
plate,  2  in.  thick.  Is  tap-bolted  directly  to  these  angles. 
The  lower  track  consists  of  cast  segments  of  inverted 
U-shaped  cross-section. 

The  radial  girders  of  the  drum  connect  to  a  collar 
that  engages  the  center  casting;  just  below  this  is  an- 
other collar  braced  to  the  live-ring.     At  present  the 

upper  collar  is  loose 
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wear,  and  the  cen- 
ter casting  itself  is 
loose   on  the  pier. 
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broken.  Whether  this  condition  of  the  center  exerted 
an}'  influence  on  the  condition  of  the  track  or  wheels  has 
not  been  determined. 

The  inspections  made  during  the  last  few  months, 
summarized  in  a  report  by  C.  A.  Mead,  chief  engineer 
of  the  division  of  bridges  and  grade  crossings  of  the 
Public  Utility  Commission,  disclose  "a  rapidly  pro- 
gressing condition  of  failure  of  parts  of  the  turntable." 
In  August  seven  drum  wheels  were  broken.  In  Decem- 
ber six  broken  wheels  were  in  service  and  27  new  ones 
were  in  place,  19  pairs  of  drum  stiffener  angles 
showed  buckles  (see  Fig.  1),  and  one  angle  was  broken 
at  the  summit  of  the  buckle;  the  maximum  stiffener 
deflection  was  i-in.  in  a  length  of  7  in.  A  month  later 
the  greatest  stiffener  deflection  was  In  in.,  and  at 
this  time  fourteen  breaks  in  the  upper  ti'ack  segments 
were  found  and  the  lower  flange  angles  of  the  drum 
were  seen  to  be  bent  up  nearly  an  inch  both  inside 
and  outside  of  the  drum;  two  broken  wheels  were  in 
service. 

The  buckling  of  the  stiffeners  occurred  at  the  foot 
in  all  cases.  No  distortion  was  noticed  farther  up, 
either  parallel  to  the  web  or  at  right  angles  to  it.  The 
drum  girder  thus  appears  to  have  adequate  web 
strength  and  the  buckling  is  evidently  du-e  to  load  con- 
centration at  the  outer  edges  of  the  track. 

A  track  segment  which  had  been  removed  was  traced 
to  show  the  shape  of  the  cross-section.  This  tracing 
is  reproduced  (in  reduced  size)  in  Fig.  3.  The  up- 
bending  of  the  side  portions  corresponds  with  the 
bending  of  the  drum  flange  and  the  buckling  of  the 
stiffeners  that  may  be  seen  in  the  views  in  Fig.   1. 

The  effect  of  wheel-rolling  on  the  upper  tread  is  held 
to  be  primarily  responsible  for  the  condition  of  the 
bridge,  but  neglect  in  maintenance  was  an  important 
contributory  cause.  The  metal  at  the  contact  of  wheels 
and  segments  appears  to  have  flowed,  resulting  in  a 
tendency  to  both  lateral  and  longitudinal  bending  of 
the  track.  As  a  further  consequence  abnormal  con- 
centration of  load  took  place;  the  wheel  breakages 
probably  were  produced  by  these  actions,  though  some 
wheels  may  have  broken  earlier  due  to  defects  and 
accelerated  the  destruction  of  the  track.  That  the 
lower  track  was  not  affected  similarly,  though  its  bear- 
ing surface  is  somewhat  narrower  than  that  of  the 
upper  track,  may  be  credited  to  the  stiffness  of  its 


V-shaped  section,  while  the  upper  track  depended  for 
even  bearing  on  the  bending  resistance  of  the  out- 
standing legs  of  the  flange  angles. 

Failure  to  replace  broken  wheels  at  once  is  not  the 
only  point  of  bad  maintenance  in  the  history  of  the 
bridge.  The  bridge  has  been  turned,  on  at  least  one 
occasion,  with  one  one-eighth  of  the  upper  track 
removed. 

Only  two  of  the  four  rack-pinions  which  turn  the 
bridge  were  found  operative.  As  originally  built  in 
1910  the  turning  machinery  had  only  two  pinions,  but 
two  years  later  the  gearing  was  rebuilt  to  provide  four. 
It  appears,  however,  that  at  some  subsequent  period 
a  cross-shaft  that  furnishes  power  to  two  of  the 
pinions  was  put  out  of  service  by  drawing  the  key  of 
the  driving  gear.  The  entire  load  of  turning  is  thus 
carried  by  the  other  half  of  the  machinery,  and  the 
idle  half  turns  only  by  being  driven  from  the  drum. 
The  two  active  pinions  are  seriously  worn. 

A  factor  in  the  case  is  the  necessity  for  joint  action 
by  two  counties  to  initiate  any  repairs  or  other  changes. 
This  produced  serious  delay — one  county  failing  to  take 
action  even  though  the  other  was  prompt  in  doing  its 
part — at  a  time  when  the  condition  of  the  structure 
demanded  immediate  repairs.  The  Public  Utility  Com- 
mission, which  is  required  to  inspect  bridges  carrying 
electric  railways,  secured  temporary  action  through 
the  Public  Service  Railway  Co.  when  the  rapid  devel- 
opment of  the  defects  created  risk  of  serious  accident. 
The  State  Highway  Commission  has  no  jurisdiction, 
according  to  D.  G.  Thompson,  highway  engineer,  al- 
though the  bridge  is  a  very  important  highway  route. 

To  safeguard  the  turntable  until  permanent  repairs 
could  be  started,  the  drum  flange  was  stayed  by  tim- 
bers wedged  between  upper  and  lower  flange.  Plans 
for  reconstructing  the  track  include  the  following 
items:  Increasing  the  number  of  wheels  to  65  (in 
place  of  52),  and  riveting  vertical  diaphragms  between 
the  two  outer  channels  of  the  live-ring,  since  the  tie- 
plates  betwen  wheels  have  to  be  removed  when  more 
wheels  are  put  in;  strengthening  the  outstanding  legs 
of  the  stiffeners  by  riveting  on  a  reinforcing  bar; 
placing  two  cast-steel  stiffeners  in  each  space  between 
existing  stiffeners;  substituting  an  upper  track  of 
special  steel  for  the  present  soft  steel  track,  and  pro- 
viding new  wheels  of  hard  steel. 


PIG.  1.     BUCKLED  DRUM  STIFFENERS  AND  DAMAGED  TRACK  OF  190n-TON   SWINGBRIDGE 
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Transportation  Needs — Rail,  Water  and  Highway 

Abstracts  of  Papers  Presented  in  Chicago  Last  Week  at  the  Convention 
of  the  Chamber  of  Commerce  of  the  United  States 


Motor  Truck  Transportation  Must  Be 
Developed,  Says  A.  C.  Bedford 

SAYING  that  he  feels  the  development  of  motor 
truck  transportation  so  important  that  it  should  be 
put  into  the  utmost  possible  effect,  A.  C.  Bedford, 
chairman  of  the  board  of  the  Standard  Oil  Co.,  told 
the  convention  of  the  U.  S.  Chamber  of  Commerce  at 
Chicago  that  the  best  use  should  be  made  of  existing 
roads,  even  if  no  new  ones  can  be  built.  Mr.  Bedford 
reviewed  the  gasoline  situation,  and  indicated  that  the 
oil  industry  will  meet  essential  needs  by  curtailing 
the  use  of  pleasure  automobiles.  His  address  follows 
in  part: 

■'The  question  I  am  called  upon  to  discuss  this 
afternoon,  as  I  understand  it,  is  'Can  the  petroleum 
industry  keep  pace  with  the  development  of  auto 
truck  transportation?'  I  answer,  'it  can,  and  it  will, 
because  it  must.' 

"It  was  inevitable  that  motor  trucks  should  become 
an  increasingly  important  factor  in  our  transportation 
systems.  An  instance  of  this  was  the  successful  oper- 
ation in  such  a  winter  as  last  of  a  motor  truck  express 
route  between  New  York  and  Philadelphia.  Since 
then  the  service  has  been  extended  to  Baltimore, 
Washington,  Boston  and  other  points.  When  the  Gov- 
ernment sent  30,000  transport  trucks,  ordered  for 
shipment  abroad,  to  points  of  embarkation  under  their 
own  power,  instead  of  by  rail,  it  relieved  about  15,000 
freight  cars,  of  a  capacity  of  about  800,000  tons,  and 
also  permitted  the  transportation  of  90,000  tons  of 
material  to  the  coast  in  these  trucks,  making  the  total 
release  of  freight  cars  17,250,  of  40  tons  capa:ity  each. 

"The  possibilities  opened  up  by  these  transporta- 
tion ventures  emphasizes  the  fact  that  we  must  avail 
ourselves  to  the  utmost  extent  of  the  service  of  the 
motor  truck,  and  I  am  hopeful  that  there  will  be  suf- 
ficient gasoline  available  to  provide  for  all  the  com- 
mercial as  well  as  passenger  v  hides  during  1918. 
Even  should  there  be  a  shortage  of  gasoline,  the  de- 
velopment of  the  auto  truck  should  not  be  retarded, 
although  it  should  become  necessary  to  place  restric- 
tions on  the  use  of  gasoline  by  passenger  vehicles  for 
pleasure  uses. 

5,000,000  Autos  on  January  1 

"The  total  automobile  and  truck  registration  in  the 
country  as  of  Jan.  1,  1918,  according  to  official  figures 
furnished  from  all  of  the  48  states,  is  4,941,276.  This 
figure  does  not  include  duplicate  registrations  and, 
of  course,  does  not  include  hundreds,  and  perhaps 
some  thousands  of  cars  in  remote  districts,  all  of 
which  are  not  registered.  In  round  figures,  there 
must  have  been  close  to  5,000,000  automobiles  and 
trucks  in  the  country  on  Jan.  1  this  year.  The  rough 
estimate  prevailing  in  the  motor  truck  industry,  which 
may  be  accepted  as  sufficiently  accurate,  places  the 


number  of  trucks  in  operation  in  this  country  at  the 
beginning  of  this  year  at  351,000,  w'th  current  esti- 
mates of  motor  truck  output  as  high  as  22,000  per 
month.  Roughly,  5,000,000  motor  vehicles  in  the 
United  States  will  require  about  50,000,000  barrels 
of  ga^^oline  this  year.  Gasoline  exports  to  the  Allies 
last  year  totaled  nearly  8,000,000  barrels.  There  will 
be  more  this  year,  so  that  the  total  demand  made  on 
the  petroleum  industry  for  gasoline  this  year  will  be 
over  60,000,000  barrels.  In  1917  our  production  was 
from  50,000,000  to  55,000,000  barrels. 

The  Road  Problem 

"There  remains  another  problem  in  connection  with 
the  further  development  of  motor  truck  transporta- 
tion, and  that  is  the  problem  of  the  roads.  Existing 
good  roads  are  deteriorating  rapidly,  for  various  rea- 
sons, and  we  all  known  that  when  deterioration  sets  in 
it  is  exceedingly  rapid  unless  the  roads  are  currently 
maintained.  Thus,  the  maintenance  of  existing  high- 
ways will  require  large  quantities  of  asphalt  or  heavy 
binders,  and  more  good  roads  are  desired  and  required 
if  truck  transportation  is  to  develop  its  full  efficiency. 

"The  truth,  and  the  trouble,  is  we  have  not  right 
now  the  material  necessary  for  this  road  construction 
and  road  maintenance.  Speaking  in  very  round  fig- 
ures, about  1,000,000  tons  of  asphalts  of  various  kinds 
are  required  each  year  for  road  work  in  the  United 
States,  and  almost  half  this  amount  is  required  for 
repairs  and  maintenance  alone.  But  all  our  asphalt 
has  to  be  imported  with  the  exception  of  a  compara- 
tively small  proportion  obtained  from  California  and 
some  Texas  crudes,  from  co '.1  tar,  and  as  byproducts 
from  cracking  processes.  At  this  time  practically 
none  is  being  imported,  either  from  Mexico,  the  big 
source  of  asphalt  base  crude,  or  from  Bermuda  and 
Trinidad,  the  main  sources  of  natural  asphalt.  So  far 
as  manufacturing  capacity  is  concerned,  we  have 
ample,  enough  to  turn  out  sufficient  asphalt  to  permit 
of  the  construction  of  several  thousands  of  miles  of 
roads. 

"There  is  the  additional  difficulty  of  labor  for  con- 
struction and  maintenance  work  on  the  scale  ve  would 
like  to  see.  From  the  viewpoint  of  the  motor  truck 
alone,  it  would  require  a  large  number  of  men,  who 
probably  at  this  time  can  be  used  to  better  advantage 
in  agricultural,  shipbuilding  and  other  industrial 
work. 

"There  is  also  to  be  considered  the  large  number  of 
men  required  to  operate  motor  trucks,  as  compared 
with  the  number  in  a  train  crew. 

"My  feeling,  then,  as  regards  the  road  end  of  the 
problem,  is  that  the  auto  truck  transportation  plan, 
especially  in  its  relation  to  the  prosecution  of  the  war, 
is  so  important  that  it  should  be  put  into  effect  to  the 
utmost  extent  possible,  making  the  most  possible  use 
of  existing  roads,  even  though  no  new  good  roads  can 
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be  built.  With  respect  to  the  demand  for  gasoline  for 
essential  purposes,  I  can  only  repeat  what  I  said  at 
the  outset — it  can  and  shall  be  met. 

"But  let  me  again  repeat,  because  I  feel  very  deeply 
the  seriousness  of  it  —  every  consumer  of  gasoline 
must  endeavor  to  purge  himself  of  his  share  of  re- 
proach because  of  any  unnecessary  use  or  waste  of 
gasoline,  remembering  there  is  still  great  demand  for 
our  own  and  our  Allies'  war  needs. 

"In  urging  you  to  conserve  because  of  a  possible 
shortage  of  motive  power  brings  to  my  mind  again 
a  thought  that  has  come  to  me  often  lately,  and  that 
is  that  we  must  also  learn  to  conserve  our  energy,  that 
indispensable  energy  which  so  many  people  in  high 
as  well  as  lowly  positions  are  wasting  by  mischievous 
and  idle  criticism  of  the  Government's  war  activities. 
Our  experiences  in  this  respect  are  not  unique.  The 
Governments  of  none  of  our  Allies  liave  been  immume 
from  internal  criticism;  indeed,  we  find  at  the  most 
critical  periods  of  the  military  campaigns,  the  civil 
power  in  these  countries  undergoing  astonishing 
changes,  and  the  complexion  of  the  governing  body 
materially  altered.  It  is  a  tribute,  indeed,  to  the  busi- 
ness character  of  President  Wilson's  administration 
that,  in  spite  of  innumerable  detractors  and  rumor 
mongers,  he  had  not  lost  the  confidence  of  the  great 
body  of  the  American  people." 


Importance  of  Highways  Emphasized 
by  Roy  D.  Chapin 

THAT  the  highways  can  and  must  play  an  important 
part  in  freight  transportation  was  the  point  pressed 
emphatically  by  Roy  D.  Chapin,  chairman  of  the 
highway  transportation  committee  of  the  Council  of 
National  Defense.  The  motor  truck  offers  wide  possi- 
bilities for  rapid  haulage  and  has  the  special  advantage 
of  taking  the  shipment  direct  from  the  producer  to  the 
consumer.  One  line  of  usefulness  is  in  saving  short-haul 
movements  of  railway  cars.  Many  cities  have  motor 
truck  freight  lines  operating  on  regular  daily  schedules 
to  near-by  points,  and  merchants  can  assist  in  relieving 
the  railways  by  encouraging  the  use  of  this  local  service. 

The  widest  possible  use  of  the  motor  truck  as  a 
transportation  agency  was  approved  in  a  resolution 
passed  recently  by  the  Council  of  National  Defense, 
this  resolution  also  requesting  the  State  Councils  of 
J")efense  and  other  state  authorities  to  take  all  necessary 
steps  to  facilitate  this  means  of  transportation,  re- 
moving an  regulations  that  tend  to  restrict  or  dis- 
courage such  use  of  the  motor  truck.  Regulation  is 
necessary,  but  in  certain  sections  there  seems  to  be  a 
tendency  to  impose  laws  that  are  widely  restrictive. 

The  establishment  of  return  load  bureaus  to  reduce 
the  empty  movements  of  motor  trucks  is  ar  important 
move  based  on  English  practice.  Where  trucks  bring 
loads  into  a  city  and  return  empty,  while  other  trucks 
take  loads  out  and  return  empty,  there  is  a  serious 
waste  in  transportation. 

In  Connecticut  last  fall  it  became  apparent  that  the 
motor  truck  could  carry  freight  cheaply  between  local 
points  and  deliver  it  promptly,  but  that  the  empty 
return  trip  was  a  waste.  Therefore  "return  load 
bureaus"  were  established  in  14  cities  and  listed  in  the 


telephone   books.      If  a  truck   is  to  take  a  load  from    { 
Hartford  to  Waterbury  a  notice  is  either  sent  ahead  to    i 
the  Waterbury   bureau   or  else  the  truck  driver  calls    [ 
up  on  the  telephone  when  he  arrives  and  asks  for  a  load    j 
to   Hartford.      Usually   this   can   be   furnished,   as  the 
commercial  interests  have  found  this  the  most  prompt 
means  of  transportation  now  available.     No  charge  is 
made   for   the   service   and   the   bureaus   are   operated 
economically    at   the   offices    of   the   local   chambers   of 
commerce.     The  system  is  being  established  in  many 
states  and  cities.     The  Merchants'  Association  of  New 
York  has  appropriated  $5000  to  institute  such  a  bureau 
for  the  service  of  the  great  motor  truck  traffic  in  and 
out    of    New   York    City. 

Motor  trucks  can  be  used  also  to  provide  a  quicker 
means  of  getting  freight  shipments  from  the  freight 
station  to  the  consignee.  This  store-door  delivery  means 
taking  the  freight  immediately  on  arrival  at  the  freight 
house.  Thus  the  station  platforms  which  have  become 
storage  floors  are  converted  into  clearance  floors. 

Transportation  for  farm  products  where  it  is  diffi- 
cult or  impossible  now  to  get  these  to  market  is  a  potent 
means  of  improving  the  food  supply.  For  example, 
Maryland  has  a  well  developed  rural  express  system  of 
privately  owned  motor  trucks  operating  on  regular 
schedule  over  certain  routes,  picking  up  at  any  gate 
the  produce  of  the  farmer  and  delivering  it  in  the  city. 
The  service  is  daily,  regular,  dependable  and  economical. 
One  of  the  great  advantages  is  that  it  permits  the  farmer 
to  market  his  products  easily  without  the  necessity  of 
leaving  his  farm  work  and  going  to  the  city. 

Thousands  of  trucks  headed  for  France  will  travel 
over  the  roads  to  port  of  embarkation,  preventing  rail- 
road congestion  and  at  the  same  time  giving  the  drivers 
much  needed  training.  Snow  proved  the  greatest  diifi- 
culty  last  winter,  but  Mr.  Chapin  thinks  the  time  is 
coming  when  all  main  traveled  routes  in  the  country 
where  traffic  is  heavy  will  be  kept  open  all  the  year 
round.  On  such  routes  heavy  falls  of  snow  should  not 
m.ean  that  traffic  is  to  be  snowbound  for  days  or  weeks. 
An  additional  reason  for  snow  removal  is  that  high- 
ways from  which  the  snow  has  been  removed  are  in 
much  better  shape  in  the  spring  and  do  not  break  up 
badly  when  the  frost  comes  out  of  the  ground. 


Francis  H.  Sisson  Discusses  Railways 
and  Waterways 

A  PAPER  on  "Railway  Extensions"  by  Francis  H. 
Sisson,  vice-president  of  the  Guaranty  Trust  Com- 
pany of  New  York,  expressed  the  opinion  that  recent 
growth  of  the  railway  system  has  been  far  too  small, 
and  that  this  condition  is  the  result  of  a  decade  of  anti- 
railway  legislation  and  regulation  based  mainly  on 
ignorance  and  prejudice.  The  people  have  forgotten  the 
great  influence  of  the  railways  in  developing  the  country 
and  its  resources.  The  Government  has  made  numerous 
regulations  and  restrictions,  but  without  any  guaranty 
of  returns,  so  that  the  railways  have  suffered  in  funds 
and  in  credit. 

Further  developments  are  needed,  and  there  are  great 
resources  of  coal,  oil  and  farm  lands  awaiting  railways 
to  make  them  commercially  available.  Plans  for  the 
future  must  include  extension  of  the  railway  system, 
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and  also  the  maintenance  and  improvement  of  the  exist- 
ing lines.  Shippers  are  suffering  under  conditions  for 
which  they  themselves,  are  largely  responsible  and  it  is 
time  for  them  to  take  constructive  action.  The  neces- 
sary change  in  the  situation  rests  with  the  people, 
through  the  political  representatives  they  elect. 

Government  ownership  has  proved  successful  nowhere 
except  in  Prussia,  under  military  autocratic  manage- 
ment. The  privately-owned  railways  of  the  United 
States  have  the  lowest  rates,  highest  wages  and  best 
service  of  any  railways  in  the  world.  But  they  must 
be  supported  and  not  attacked. 

Water  transportation  was  mentioned  at  one  of  the 
meetings,  mainly  in  regard  to  the  utilizing  of  existing 
facilities  such  as  the  New  York  barge  canal  and  the 
lower  Mississippi.  It  was  pointed  out  that  whether  the 
canal  is  or  is  not  an  economical  investment  is  not  now 
the  question.  It  exists,  and  should  be  utilized  to  the 
fullest  advantage,  to  increase  the  transportation  facili- 
ties and  relieve  the  congestion  of  railway  traffic. 


Unit  Operation  of  Terminal  Zones  Urged 
by  John  F.  Wallace 

THE  terminal  problem  is  the  big  problem  of  our 
railroad  transportation  system.  Its  solution  lies 
not  so  much  in  enlargement  as  in  the  cooperative  con- 
trol of  existing  facilities  in  each  terminal  zone.  This 
v/as  the  main  idea  in  the  paper  presented  by  John  F, 
Wallace,  chairman  of  the  Chicago  Railway  Terminal 
Commission.  He  pointed  out  that  this  idea  has  been 
presented  at  various  times,  but  that  the  railways  have 
had  no  legal  authority  to  make  such  a  change.  Now 
that  the  railroads  have  been  taken  over  by  the  Govern- 
ment, even  if  temporarily,  it  should  be  possible  to 
provide  that  each  railway  terminal  zone  should  be 
operated  as  a  unit  by  one  local  manager,  who  would 
have  charge  of  distributing  all  inbound  cars  to  their 
destination  and  delivering  all  outbound  ears  to  the  rail- 
ways at  the  limits  of  the  zone. 

Through  carload  freight  is  frequently  delayed  from 
the  fact  that  the  cars  in  passing  from  one  railway  to 
another  have  to  go  through  terminals  and  perhaps  be 
handled  by  intermediate  switching  or  transfer  com- 
panies and  held  in  various  yards  awaiting  interchange. 
As  the  average  car  travels  about  25  miles  per  day  and 
the  average  speed  of  a  freight  train  between  terminals 
is  10  to  15  m.p.h.,  the  car  spends  12  hours  in  the 
terminals  for  every  hour  of  movement  between  ter- 
minals. The  remedy  for  this  is  more  direct  routeing 
and  especially  a  routeing  that  will  pass  the  cars  around 
rather  than  through  terminal  points. 

In  the  handling  of  less-than-carload  freight,  not  only 
are  the  shipper  and  the  railway  interested,  but  the 
municipality  also  is  concerned  because  the  facilities  for 
such  freight  are  usually  located  at  business  centers  and 
may  restrict  the  logical  growth  of  the  city  and  cause 
congestion  of  street  traffic.  One  improvement,  to  effect 
the  greatest  possible  utilization  of  the  land  occupied, 
is  to  handle  the  traffic  on  more  than  one  level.  Another 
is  the  transfer  and  grouping  of  small  loads,  thus  obtain- 
ing ■''ully  loaded  cars  for  the  trains  and  releasing  cars 
for  service.  At  present  the  average  load  of  less-than- 
carload  cars  is  about  seven  tons. 


Passenger  terminal  facilities  at  any  city  should  be 
concentrated  at  one  point.  In  some  places  this  is  pre- 
vented by  topographic  and  geographic  conditions.  In 
other  places  the  traffic  and  facilities  are  too  great  to 
permit  of  sunh  concentration.  In  the  handling  of  sub- 
urban traffic,  Mr.  Wallace  thinks,  American  railways 
have  been  less  successful  than  some  European  railways 
and  might  learn  much  from  a  study  of  the  latter.  The 
practice  here  has  been  to  handle  suburban  trains  in 
much  the  same  way  as  through  trains,  without  recog- 
nizing the  difference  in  character  of  the  traffic.  The 
two  classes  of  traffic  should  be  kept  separate,  as  in 
the  Chicago  district  of  the  Illinois  Central  R.R.,  where 
the  suburban  trains  use  neither  the  tracks  nor  stations 
for  the  through-train  service. 

Joint  or  cooperative  operation  of  freight  terminals 
was  endorsed  in  the  discussion,  and  reference  was  made 
to  a  system  of  this  kind  introduced  at  Baltimore,  under 
the  direction  of  a  terminal  committee  composed  of  rail- 
way officers  and  business  men.  One  phase  of  the  subject 
is  the  provision  of  tenninal  facilities  for  electric  inter- 
urban  lines. 


Locomotive-Plant  Capacity  Sufficient, 
Says  Alba  B.  Johnson 

LOCOMOTIVE  building  plants  now  existing  in  this 
country  have  am.ple  capacity  for  the  immense  pro- 
duction which  will  be  required  for  home  and  foreign 
railways  after  the  war.  This  was  the  view  expressed 
by  Alba  B.  Johnson,  president  of  the  Baldwin  Locomo- 
tive Works,  in  a  paper  on  "Motive  Power."  That 
the  output  has  not  been  equal  to  the  demand  at  certain 
periods  in  the  past  has  been  due  not  to  lack  of  capacity 
but  to  the  fact  that  instead  of  steady  business  the  loco- 
motive building  industry  has  always  had  either  a  feast 
or  a  famine.  Motive  power  equipment  is  admittedly 
inadequate,  but  under  conditions  of  recent  years  the 
railways  have  not  had  the  funds  necessary  for  pur- 
chasing equipment.  It  is  now  up  to  the  Government  to 
make  or  permit  rates  that  will  give  the  railways  rea- 
sonable returns. 

Complete  standardization  of  locomotives  is  likely  to 
result  in  hampering  rather  than  expediting  the  produc- 
tion of  locomotives  and  the  operation  of  the  railways, 
according  to  Mr.  Johnson's  views.  One  reason  for  this 
is  that  locomotives  are  mainly  designed  for  and  oper- 
ated on  certain  divisions,  and  are  cared  for  at  division 
shops  which  are  provided  with  the  necessary  repair 
parts.  Consequently,  the  introduction  of  new  designs 
and  new  supplies  of  additional  repair  parts  ,vould  coni- 
'jlicate  matters  seriously.  The  government  cummittee 
has  recommended  twelve  standard  designs,  but  these 
have  not  yet  been  approved,  and  for  the  present  strenu- 
ous conditions  of  operation  the  railways  desire  to  re- 
tain their  own  standards. 

Advantages  of  standardization  are  to  be  found  rather 
in  the  design  of  detail  parts,  to  insure  interchange- 
ability,  and  in  this  way  a  great  work  has  been  done  in 
recent  years  by  the  Master  Car  Builders'  and  Railway 
Master  Mechanics'  Associations.  Adoption  of  complete 
standard  designs  for  locomotives  for  the  entire  railway 
system  would  result  in  obstructing  engineering  prog- 
ress, in  Mr.  Johnson's  opinion. 


ENGINEERING  LITERATURE 


A     REVIEW     OF      BOOKS     AND     A     LISTING      OF      NEW      PUBLICATIONS 


Why  Propose  Another  Classification  of 
Engineering  Literature? 

Sir — The  December  proceedings  of  the  American  So- 
ciety of  Civil  Engineers  contains  a  "Proposed  Classi- 
fication for  an  Engineering  Library  Compiled  by  Elea- 
nor H.  Frick  and  Esther  Raymond  of  the  Library  Staff" 
of  the  "Society  Under  the  Direction  of  the  Secretary, 
1916." 

It  is  strange  indeed  that  anyone  connected  with  a 
national  engineering  organization  should  propose  a 
classification  of  its  own  for  engineering  literature  in 
view  of  the  tendency  of  engineers  as  a  whole  to  broaden 
their  field.  It  is  particularly  undesirable  that  a  sugges- 
tion of  anything  but  a  classification  scheme  actually  in 
use  should  be  sent  forth,  inasmuch  as  all  technical 
libraries  are  making  every  effort  possible  to  coordi- 
nate and  widen  their  resources.  The  greatest  practical 
instrument  for  carrying  this  coordination  into  effect  is 
a  common  or  standard  classification. 

Are  not  the  authors  of  this  proposed  classification 
aware  that  of  bibliographical  classifications  alone  there 
have  been  over  227  schem'es  designed?  Of  these  the 
Dewey  decimal'  classification  scheme  stands  out  as  uni- 
versal. In  one  instance  it  has  been  expanded  to  class- 
ify over  9,000,000  cards  on  scientific  subjects.  In  other 
cases  the  basic  Dewey  scheme  has  been  used  in  special- 
ized libraries  to  the  evident  satisfaction  of  the  owners. 
For  specially  constructed  schemes  not  based  on  a  stand- 
ard scheme  the  writer  has  yet  to  see  the  outline  that 
has  survived  as  successful. 

The  advice  of  the  recognized  leaders  in  the  subject 
of  bibliographical  classification  repeatedly  warns  against 
the  adoption  of  any  classification  except  a  standard.  It 
is  far  better  to  confine  the  efforts  of  experts  to  the  ex- 
pansion of  the  so-called  "hopeless"  divisions  of  the 
Dewey  classification  than  to  fly  off  at  a  tangent  and  con- 
struct one  supposedly  better.  K.  C.  WALKER. 
Formerly  with  Technology  Deparment, 
Carnegie  Library,  Pittsburgh,  Penn. 


[Mr.  Walker's  letter  was  submitted  to  Chas.  War- 
ren Hunt,  secretary  of  the  American  Society  of  Civil 
Engineers,  whose  reply  follows. — Editor.] 

Sir — Everybody  must  sympathize  with  Mr.  Walker's 
feeling  as  to  the  multiplicity  of  classifications.  How- 
ever, I  do  not  know  of  any  engineering  classification 
which  meets  with  universal  acceptance.  Perhaps  Mr. 
Walker  would  be  good  enough  to  point  out  which  of 
the  227  bibliographical  classifications  he  speaks  of  con- 
tains an  adequate  or  satisfactory  classification  for 
engineers. 

Mr.  Walker  is  quite  right  in  stating  that  the  greatest 
practical  instrument  for  carrying  coordination  between 
technical  libraries  into  effect  is  a  common  or  a  standard 
classification,  but  this  standard  classification  must  first 
be  had.     To  say,  as  Mr.  Walker  says,  that  "it  is  par- 
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ticularly  undesirable  that  a  suggestion  of  anything  but 
a  classification  scheme  actually  in  use  should  be  sent 
forth"  is  to  block  all  progress.  No  innovation  in  the 
established  order  has  ever  been  made  that  did  not  meet 
with  opposition  from  the  unprogressive.  Nevertheless, 
there  is  room  for  improvement  in  almost  everything. 

Mr.  Walker  evidently  did  not  read  my  paper,  because 
the  reasons  for  making  the  proposed  classification  are 
outlined  therein. 

The  Dewey  Decimal  Classification,  which  Mr.  Walker 
says  stands  out  as  universal,  has  proved  a  boon  to  the 
libraries  and  to  users  of  libraries,  and,  as  Dr.  Richard- 
son says  in  his  standard  work  on  classification:  "It 
is  undoubtedly  true  that  no  system  ever  invented  has 
been  applied  to  as  many  libraries.  .  .  .  The  reasons 
for  its  deserved  popularity  are  to  be  found:  (1)  In 
an  intelligent  and  consistent  application  of  the  decimal 
notation  (not  new  with  Dewey,  but  first  by  him 
vigorously  and  consistently  applied)  ;  (2)  in  the  grasp 
of  economic  possibilities  of  this  situation;  (3)  in  the 
practical,  i'ltelligent  and  often  up-to-date  management 
of  the  remoter  subdivisions  of  the,  in  some  places,  some- 
what artificial  larger  subclasses;  (4)  in  the  fully  printed 
schedules  with  their  "relative  index,"  which  more  than 
anything  else  is  the  cause  of  the  practicality  of  this 
system  and  its  wide  adoption.  In  other  words,  its 
popularity  has  been  due  to  intelligent  practical  use- 
fulness." 

This,  however,  does  not  mean  that  this  classification 
is  perfect,  and  I  doubt  if  any  one  familiar  with  the 
matter  would  claim  such  perfection.  It  is  particularly 
weak  in  the  section  devoted  to  engineering,  probably 
because  when  this  was  planned,  40  years  ago,  engineer- 
ing was  not  of  the  same  importance,  nor  was  it  special- 
ized as  it  now  is. 

A  comparison  of  the  main  subdivisions  under  "Engi- 
neering" in  the  Dewey  classification  and  in  that  under 
consideration  may  be  of  interest: 


DEWEY  CLASSIFICATION 


SUGGESTED  CLASSIFICATION 


620  Engineering  000  General 

62 1  Mechanical  Engineering  1 00  Civil  Engineering 

622  Mining  Engineering  200  Mechanical  Engineering 

623  Military  and  Naval  Engineering  300  Electrical  Engineering 

624  Bndges  and  Roofs  Viaducts  400  Mining  Engineering 

625  Railroad  and  Road  Engineering  500  Metallurgy 

626  Canal  Engineering  600  Gas  Engineering 

627  River    Harbor    and    General    Hy-  700  Chemical  Technology  and  Manu- 

draulic  Engineering  factures 

628  Sanitary  Engineering  Water  Works  800  Military  and  Naval  Science 

629  Other  Branches  of  Engineering  900  All  other  knowledge 

The  "Suggested  Classification"  was  worked  out  after 
an  experience  of  nearly  twenty  years  in  providing  data 
to  working  engineers,  and  with  intimate  contact  with 
the  books  on  the  shelves  of  a  large  and  much  used 
engineering  library.  Its  very  title  assumes  that  it  is 
a  suggested  outline,  and  it  was  published  with  the 
hope  that  it  would  be  helpful  as  a  basis  for  the  standard 
engineering  classification  which  is  so  much  needed ;  and 
that  constructive  criticism  might  result  in  a  classifica- 
tion  that  could   be   used   as   a   standard. 

New  York  City.  Chas.  Warren  Hunt. 
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Two  More  Miami  Technical  Reports 

STORM  RAINFALL  OF  EASTKRN  UNITED  STATES — By  the 
Engineering  Staff  of  tiie  Miami  Conservancy  District.  Tech- 
nical Reports,  Part  V.  Dayton,  Ohio  ;  The  District.  Paper ; 
6x9  in.  ;  pp.  310  ;  illustrated.     $0.50,  or  $2  for  the  five  reports. 

'THE  HYDRAULIC  JUMP  AND  BACKWATER  CURVES— By 
Sherman  M.  Woodward,  Consulting  Engineer  of  the  Miami 
Conservancy  District.  Professor  of  Mechanics  and  Hydraulics, 
State  University  of  Iowa.  The  Hydraulic  Jump  as  a  Means 
of  Dissipating  Energy — By  Ross  M.  Riegel  and  John  C. 
Beebe.  Technical  Reports,  Part  III.  Dayton,  Ohio:  The 
Miami  Conservancy  District.  Paper;  6  x  9  in.;  pp.  Ill; 
illustrated.      $0.50   or   $2    for   series  of  five  reports. 

Two  subjects  of  great  importance  in  hydraulic  con- 
struction were  studied  in  a  radically  new  manner  for 
the  Miami  flood-protection  project.  Their  presentation 
in  two  new  volumes  of  the  District's  "Technical  Re- 
ports" supplies  new  data  in  hydrology  and  hydraulics 
which  demand  a  prominent  place  on  the  reference  shelf. 

How  great  a  flood  rainfall  may  be  expected  in  the 
northeastern  quarter  of  the  United  States  ?  The  answer 
to  this  question,  detailed  in  the  310  pages  of  one  of  the 
new  volumnes,  is  bound  to  exert  a  lasting  influence  on 
futrue  thought  and  planning  which  deals  with  rivers, 
storage  works  and  valley  improvements.  Proof  that 
precipitations  reaching  eight  or  ten  inches  of  depth  in 
four  to  five  days  may  occur  once  in  three  or  four  gen- 
erations over  drainage  basins  of  several  thousand  square 
miles  cannot  fail  to  bring  about  more  ample  provision 
for  emergency  flood  flow  than  many  valleys  now  have. 
The  data  and  their  analysis  merit  careful  restudy  by 
every  hydrologist. 

Utilizing  the  hydraulic  jump  for  showing  up  the  high- 
velocity  discharge  of  the  Miami  detaining  basins  was 
possible  only  after  full  investigation  of  water-flow  pro- 
files and  jump  conditions.  Theory  and  experiment  were 
combined  in  unusually  successful  manner  in  the  course 
of  this  investigation.  Professor  Woodward's  analysis 
of  flow  profiles  or  backwater  curves  gives  for  the  first 
time  a  comprehensive  survey  of  the  subject,  and  as  he 
handles  the  subject  without  calculus  aid,  and  shows  accu- 
rate drawings  of  the  several  flow-curve  types,  his  mono- 
graph constitutes  a  new  and  much-needed  textbook  in 
the  field  of  hydraulics.  The  model  experiments  on  the 
hydraulic  jump  are  of  even  greater  importance,  perhaps, 
from  the  viewpoint  of  direct  practical  value.  Besides 
confirming  the  theory  of  the  jump,  they  give  a  remark- 
able picture  of  the  modifying  conditions.  Design  of 
jump  channels  in  practice  can  be  based  on  the  data  here 
furnished,  with  a  satisfactory  degree  of  reliability,  it 
would  seem. 


Reclamation  Service  Tables  Expanded 

HYDRAULIC  AND  EXCAVATION  TABLES — Fourth  Edition, 
Revised  and  Enlarged.  Washington,  D.  C. :  U.  S.  Reclamation 
Service.  Imitation  leather;  4i  x  7  in.;  pp.  '168,  $1.25.  Remit 
by  postal  or  express  money  order,  New  York  draft  or  certified 
check. 

Originally  published  in  1905  for  the  benefit  of  the 
Reclamation  Service,  these  handy  tables  have  proved 
useful  to  other  engineers  as  well  and  have  been  con- 
ciderably  expanded  in  successive  editions.  Most  of  the 
tables  were  computed  for  this  book  and  are  not  avail- 
able elsewhere.  Tables  from  other  sources  have  been 
added  to  round  out  the  volume,  but  most  of  these  have 
been  modified  or  extended  to  conform  with  reclamation 
project  conditions.  The  second  edition  was  noted  in 
Engineering  News,  June  16,  1910.  A  third  edition  ap- 
peared in  1913.    The  tables  now  include  velocities  com- 


puted from  Kutter's  formula,  with  n  ranging  from 
0.010  to  0.035,  a  table  for  n  =  0.011  having  been  com- 
puted as  "sometimes  applicable  to  steel  flumes  of  the 
smooth  interior  type";  hydraulic  functions  of  canal, 
flume  and  conduit  sections;  discharges  of  pipe;  stadia 
and  other  tables.  The  tables  for  flow  through  pipes 
are  new,  those  for  wood  stave  pipes  being  based  on  the 
formula  of  Fred  C.  Scobey  and  for  other  materials  on 
the  Hazen-Williams  formula.  The  range  of  velocity 
heads  given  has  been  expanded  by  "an  extended  set  of 
values  for  small  heads." 


Water  Rates  and  Problems 

METER  RATES  FOR  WATER  WORKS — By  Allen  Hazen,  S.  D.. 
M.  Am.  Soc.  C.  E.  New  York :  John  Wiley  &  Sons,  Inc.  Lon- 
don:  Chapman  &  Hall,  Ltd.  Cloth;  6x9  in.;  pp.  217;  il- 
lustrated.     $2.25. 

At  a  time  when  it  is  more  important  than  ever  that 
water  shall  be  sold  by  meter  measurement  to  prevent 
waste,  reduce  coal  consumption — where  water  is  pumped 
— postpone  necessary  enlargements  of  w^ater-supply  sys- 
tem on  the  one  hand  and  on  the  other  effect  a  just  dis- 
tribution of  the  burden  of  providing  water  service,  this 
important  monograph  by  Mr.  Hazen  is  most  timely  and 
should  prove  to  be  stimulating  and  eminently  useful. 

The  nucleus  of  the  book  or,  as  the  author  himself 
puts  it,  the  "starting  point"  was  the  several  reports  of 
the  Meter  Rates  Committee  of  the  New  England  Water- 
Works  Association  made  not  long  ago  under  the  leader- 
ship of  Mr.  Hazen  as  chairman.  As  the  progress  re- 
ports of  the  committee  were  discussed  fully  at  meet- 
ings of  the  association  and  the  resulting  final  report  was 
at  last  adopted  by  the  association,  the  volume  has  a 
soHdity  and  a  breadth  of  appeal  which  perhaps  could 
have  been  obtained  in  no  other  way.  Moreover,  in  pre- 
paring the  book  the  author  has  drawn  upon  the  engi- 
neering practice  of  himself  and  his  firm  in  dealing  with 
water-rate  problems  which  have  arisen  in  framing  new 
rates  and  in  studying  old  ones  involved  in  litigation 
and  valuation  work. 

A  liberal  use  of  diagrams  is  a  feature  of  the  book.  A 
considerable  number  of  schedules  of  water  rates,  besides 
other  statistical  data,  is  also  presented. 

Brief  chapters  on  the  reasons  for  using  meters,  the 
beginning  of  metering  and  forms  of  meter  rates  now  in 
use  take  up  the  first  26  pages  of  the  volume.  Forty 
pages  are  then  devoted  to  text  and  diagrams,  under  the 
chapter  heading  "Graphical  Comparison  of  Meter 
Rates."  The  diagrams  presented,  as  also  some  of  the 
others  in  the  book,  are  plotted  on  logarithmic  paper. 

At  this  point  the  author  introduces  a  few  pages  de- 
scribing the  New  England  Water-Works  Association 
form  of  meter  rates,  as  adopted  Nov.  6,  1916.  This 
form  was  suggested  "as  an  ideal  to  be  approached  when- 
ever meter  rates  are  being  revised  and  to  be  incorpor- 
ated in  full  or  in  part  as  might  be  found  feasible  or  ad- 
vantageous." It  "recignizes  the  principle  of  the  sliding 
scale  and  provides  three  rates.  These  rates  are  not 
fixed,  but  are  left  to  be  determined  for  each  case  as  may 

be  necessary  to  provide  the  required  revenue 

In  addition  a  service  charge  is  provided."  The  three 
rates  are  designated  as  domestic,  intermediate  and  man- 
ufacturing. The  committee  suggested  but  did  not  rec- 
ommend an  alternate  procedure  for  use  where  there  was 
an  objection  to  the  service  charge.     "Under  it',,  the 
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mithor  states,  "the  amount  that  would  otherwise  be  used 
as  the  service  charge  is  ascertained  and  this  amount 
IS  applied  as  a  loading  to  a  small  amount  of  water  first 
sold  from  each  service,  thus  making  in  effect  a  fourth 
and  higher  rate  for  use  only  where  no  service  charge  is 
made.  Mixing  metaphors  somewhat,  this  may  be  de- 
scribed as  heating  the  devil  around  the  stump  for  the 
benefit  of  those  who  prefer  a  rose  by  some  other  name. 
To  say  this  is  of  course  not  to  criticize  either  the  com- 
mittee or  Mr.  Hazen,  but  merely  to  resognize  the  human 
weaknesses  of  many  water  consumers  and  city  officials. 

The  next  four  chapters  deal  with  what  the  author 
calls  "the  minimum  rate,"  the  service  charge,  the  form 
of  "minimum  rate"  based  on  frontage  of  the  property 
supplied  and  a  comparison  of  various  forms  of  meter 
rates. 

The  use  of  the  term  "minimum  rate"  seems  unfortu- 
nate. The  author  starts  off  his  chapter  on  this  subject 
very  properly  by  using  the  preferable  term — "minimum 
charge."  It  seems  a  pity  that  he  did  not  stick  to  this 
throughout,  thus  reserving  the  term  "minimum  rate"  to 
be  used  in  its  common  significance  as  opposed  to  the 
maximum  rate. 

The  breadth  of  the  book  is  shown  by  the  fact  that  it 
really  goes  far  beyond  the  mere  question  of  rates,  al- 
though considering  nothing  that  is  not  pertinent  to  a 
comprehensive  discussion  of  the  subject.  Thus,  we  have 
considered  in  succession,  services  and  meters  (which 
include  such  matters  as  ownership  of  each)  water  that 
cannot  be  accounted  for,  leakage  from  street  mains, 
iinder-registration  of  meters,  "whether  the  scale  should 
slide,"  and  the  "three-charge  rate."  In  taking  up  the 
last-named  subject  the  author  reverts  briefly  to  the  New 
England  form  of  meter  rates. 

Successive  chapters  deal  with  making  rate  schedules, 
fixing  meter  rates  for  systems  not  already  metered, 
extra  rates  for  high-service  districts,  and  questions  in- 
volved where  there  is  competition  between  the  public 
supply  and  local  or  private  supplies. 

Good  as  the  book  is,  it  would  have  been  better  if  it 
had  been  prefaced  by  an  introduction  presenting  a 
bird's-eye  view  of  the  whole  subject,  including  particu- 
larly the  principles  governing  the  distribution  of  the 
cost  of  water  service  between  the  general  public  on  the 
one  hand  and  private  consumers  on  the  other.  Perhaps 
the  book  says  quite  all  that  needs  to  be  said  on  these  and 
some  other  subjects  connected  with  the  distribution  of 
the  water-works  burden,  but  the  statements  presented 
regarding  the  principles  involved  seem  rather  scattered. 
Possibly  the  chapters  of  the  book  might  have  been  more 
logically  arranged.  This  would  not  have  mattered  so 
much  had  there  been  an  introductory  survey  of  the 
whole  subject.  The  need  for  an  introduction  is  perhaps 
greatest  for  the  readers,  of  the  book  who  are  not  engi- 
neers and  not  conversant  with  the  literature  of  meter 
charges. 

Handbook  of  Chemistry  Enlarged 

THK  CHEMIST'S  POCKET  i\i'ANUAL:  A  Practical  Handbook 
Containing'  Tables,  Formulas,  Calculations,  Informal  on, 
Physical  and  Analytical  Methods — By  Richard  K.  Mead,  M. 
S.,  Analytical  and  Consulting  Chemist  and  Chemical  Eng-i- 
neer.  Third  KIdition.  Easton,  Penn. :  The  Chemical  Publish- 
ing Co.     Leather;  4x6  in.;  pp.  .514;  illustrated.     $3.50. 

In  a  review  of  the  second  edition  of  this  handbook, 
which  appeared  on  page  47  of  the  Engineering  Litera- 


ture Supplement  to  Engineering  News  of  Nov.  17,  1910, 
it  was  stated  that  while  the  book  as  it  then  stood  con- 
tained much  of  value  to  the  engineer  having  to  do  with 
chemical  matters,  it  was  essentially  a  work  for  analyti- 
cal chemists.  In  the  present  edition  is  stated  in  the 
preface:  "That  portion  of  the  manual  devoted  to  chem- 
ical" engineering,  as  well  as  that  to  analytical  chemistry, 
has  been  materially  enlarged,  so  that  while  still  serving 
the  ani^lyst,  it  is  believed  that  the  chemical  engineer 
will  find  in  this  edition  much  of  use  also." 

The  volume  as  it  now  stands  contains  87  pages  more 
than  did  the  second  edition  and  is  two  and  a  half  times 
as  large  as  the  first  edition,  which  appeared  in  1900. 
New  material  designed  particularly  for  the  chemical 
engineer  has  to  do  with  "fuel,  boilers,  engines  and  chim- 
neys, drj'ing  and  evaporation,  firebrick  and  refractories, 
heat  conductivity  and  resistivity,  tanks,  piping  and 
pumps,  belts,  pulleys  and  shafting,  elevators  and  con- 
veyors." The  book  contains  a  large  amount  of  useful 
chemical  information  and  is  handy  in  size. 


England^s  Promise  to  Labor 

THE  RESTORATION  OF  TRADE  UNION  CONDITIONS— By 
Sidney  Webb.  New  York  :  B.  W.  Huebsch.  Paper  ;  4x7  in.  ; 
pp.    106. 

No  man  has  a  better  understanding  of  the  English 
mind  when  it  deals  with  industrial  and  labor  problems 
than  Sidney  Webb,  who,  with  his  sister  Beatrice,  has 
written  the  most  authoritative  works  on  unionism  as 
it  is  manifest  on  the  British  Isles.  Therefore  his 
analysis  of  the  British  Government's  pledge  to  the  trade 
unions  that  if  they  would  abandon  their  protective  net- 
work of  usages  and  regulations  for  the  period  of  the 
war  these  would  be  restored  absolute  and  intact  upon 
the  advent  of  peace,  will'  be  read  carefully  and  con- 
sidered at  its  full  weight  by  all  reasonable  and  far- 
seeing  British  employees.  Its  value  to  the  American 
employer  is  more  remote,  but  certainly  it  is  not  without 
value  if  we  expect  to  benefit  by  the  experiences  or  mis- 
takes of  our  allies. 

But  absolute  restoration,  the  author  points  out,  is 
utterly  impossible,  not  only  because  of  changed  condi- 
tions but  because  no  record  has  ever  been  made  of 
what  constituted  the  network  of  usage  and  reguVations 
which  were  in  force  at  the  outbreak  of  the  war.  Ex- 
cept as  an  academic  demand  that  pledges  be  fulfilled, 
the  author  does  not  expect  that  labor  will  ask  that 
restoration  be  attempted.  Nor  will  the  manufacturer, 
who  has  learned  the  use  of  automatic  machines  and  the 
advantage  of  divided  tasks,  willingly  go  back  to  old 
conditions  of  limited  output  and  slow  capital  turnover. 
On  the  contrary,  many  employers  have  publicly  an- 
nounced that  they  will  not  consider  themselves  bound 
by  any  such  archaic  rules  as  were  in  force  previous  to 
August,  1914. 

To  this  student  of  industrial  conditions  there  seems 
very  little  doubt  that  labor  will  be,  in  sonne  way  or 
other,  cajoled  into  an  acceptance  of  a  modification  of 
the  Government's  pledge.  This  "great  betrayal" — for 
anything  other  than  a  complete  restoration  is  certain 
to  be  so  labeled — will'  prove  to  be,  in  the  opinion  of  the 
author,  the  cause  of  destructive  social  illness  in  the 
English  body  industrial. 

Recognizing,  then,  that  restoration  is  not  possible, 
and  that  the  English  worker  must  be  made  to  feel  that 
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he  has  not  been  dene  out  of  his  previous  and  hard- 
earned  advantages  through  an  appeal  to  his  patriotism, 
an  outline  of  what  might  be  called  a  new  Magna  Charta 
is  given  as  Chapter  5  of  the  volume.  In  brief,  this 
new  industrial'  constitution  will  consider  the  problem 
under  five  heads :  (1)  The  prevention  of  unemployment 
by  the  scientific  study  of  private  industrial  and  public- 
works  demand  for  labor  so  that  the  aggregate  wage 
total  of  the  kingdom  will  not  vary  fro  myear  to  year; 
(2)  the  maintenance  of  the  standard  rates  against  any 
desire  of  the  employer  to  cut.  them  through  the  intro- 
duction of  automatic  machinery  or  the  splitting  up  of 
tasks;  (3)  the  adoption  of  a  constitution  for  factory 
and  industry,  which  should  provide  for  a  universal  ac- 
ceptance of  trade  unionism,  and  the  recognition  of 
workshop  committees,  or  shop  stewards;  (4)  the  aban- 
donment of  the  English  workman's  almost  inherent 
tendency  to  limit  output,  which,  as  the  author  shows, 
can  be  accomplished  by  abolishing  nonempi'oyment  and 
maintaining  standard  rates  of  wages;  and  (5)  the 
guarantee  of  freedom  for  every  employer  to  engage  any 
person  whatever  for  any  sort  of  work,  at  the  same  time 
granting  to  all  workers  the  right  to  engage  in  any  task, 
but  never  at  less  than  the  standard  rate. 


Relief  Work  After  Great  Disasters 

DISASTERS  AND  THE  AMERICAN  RED  CROSS  IN  DISAS- 
TER RELIEF — By  J.  Byron  Deacon,  General  Secretary, 
Philadelphia  Society  for  Organizing  Charity  (on  Leave  of 
Absence)  Division  Director  of  Civilian  Relief  for  Pennsyl- 
vania and  New  York:  Russell  Sage  Foundation.  5x8  in.; 
pp.    230.      75   cents. 

As  the  subtitle  indicates,  this  volume  deals  primarily 
with  Red  Cross  relief  work  after  great  disasters.  The 
volume  is  given  interest  and  practical  point  by  de- 
scriptions of  relief  work  actually  done  after  such  dis- 
asters as  the  sinking  of  the  Titanic,  the  Cherry  mine 
fire,  the  Ohio  floods,  forest  and  factory  fires  and  the 
San  Francisco  fire.  Separate  chapters  deal  with  the 
principles  of  organization  for  disaster  relief.  The  im- 
portance of  health-protective  work  in  the  case  of  such 
disasters  as  floods  and  some  fires  is  emphasized  but 
the  methods  to  be  employed  are  not  given  in  detail — 
partly,  it  may  be  assumed,  because  state  and  national 
agencies  are  generally  new  and  have  to  look  after  such 
matters. 


Rare  and  Standard  Scientific  Books 

Many  old  and  rare  as  well  as  standard  books  in 
"Exact  and  Applied  Science"  are  listed  in  Catalogue 
No.  770  of  Henry  Sotheran  &  Co.  (140  Strand,  W.C.  2, 
London,  England;  2i  shillings).  Some  of  the  books 
are  from  the  library  of  the  noted  British  engineer, 
Sir  George  Rennie  (1791-1866).  The  catalogue  has 
sections  on  engineering,  mathematics,  astronomy  and 
geodesy,  meteoroi'ogy  and  physical  geography,  chem- 
istry, mining  and  metallurgy  and  learned  society  pro- 
ceedings, combined  with  scientifix  journals. 


Publications  Received 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If  the 
book  or  pamphlet  is  for  sale  and  the  price  is  known  by  the  editor 
the  price  is  stated  in  each  entry.  Where  no  price  is  given  is  does 
not  necessarily  follow  that  the  book  or  pamphlet  can  be  obtained 
without  cost.     Many,  but  not  all,  of  the  pamphlets,  however,  can 


be  secured  without  cost,  at  least  by  inclosing  postage.  Persons 
who  are  in  doubt  as  to  the  means  to  be  pursued  to  obtain  copies 
of  the  publications  listed  in  these  columns  should  apply  for  in- 
formation to  the  stated  publisher,  or  in  case  of  books  or  papers 
privately  printed,  then  to  the  author  or  other  person  indicated  in 
the  notice.] 

THE    AMERICAN   LABOR   YEAR    BOOK    1917-1918 — Edited    by 
Alexander  Trachtenberg,   Director,  Department  of  Labor  Re- 
search, Rand  School  of  Social  Science.     New  York :  The  Rand 
School.      C.  1th,   5   X   7   in.  ;   pp.   379.      $1.25. 
PINDIXG     AND     STOPPING     WASTE     IX     MODERN     BOILER 
ROOMS :    A    Reference   Manual    to    Aid    the   Owner,    Manager 
and     Boiler     Room    Operator     in     Securing    and     Maintaining 
Plant    Economy — Philadelphia,    Pa. :    Harri.son    Safety    Boiler 
Works.     Flexible  Cloth;   5   x   7   in.  ;   pp.   270;    illustrated.      $1. 
An    expansion    of    useful    information    originally    intended    a-s 
an   appendix   to   a   trade   catalogue   of    V-notch   meters.      Contains 
sections    on    fuels,    combustion,    heat    absorption,    boiler    efficiency 
and    testing,    boiler    plant    proportioning    and     management    and 
Cochrane  meters,   the   latter  filling  only  half  a  dozen  of  the  270 
pages.     Many  tables  and  charts. 

HANDBOOK  OF  HYDRAULICS:   For  the  Solution  of  Hydraulic 
Problems — By    Horace    Williams    King,    M.    Am.    Soc.    C.    E., 
Professor  of   Hydraulic  Engineering,   University  of   Michigan, 
New  York:    McGraw-Hill   Book  Co.,  Inc.     London:    Hill   Pub- 
lishing Co.,  Ltd.     Leather;  4  x  7  in.  ;  pp.   413;  illustrated.  J3. 
HOW  TO  MEET  HARD  TIMES:   A  Program  for  the  Prevention 
and    Relief    of    Abnormal    Unemployment.       New    York:     Mu- 
nicipal  Reference    Library.    Municipal    Building.      Paper;    7   x 
10  in.  ;  pp.  127.     25c. 
IRON   ORE,    PIG    IRON    AND    STEEL    IN    1916— By    Ernest    F. 
Burchard,  Washington,  D.  C. :  U.  S.  Geological  Survey.   Paper  ; 
6x9   in.  ;  pp.   57. 
MECHANICS   OF   THE   HOUSEHOLD:    A    Course   of   Study   De- 
voted to  Domestic  Machinery  and  Household  Mechanical  Ap- 
pliances— By    E.    S.    Keene,    Dean    of    Mechanic    Arts,    North 
Dakota  Agricultural  College.     New  Yoik:    McGraw-Hill  Book 
Co.,    Inc.      London:    Hill    Publishing    Co.,    Ltd.    Cloth;    6x9 
in.  ;  pp.   383  ;  illustrated.     $2.50. 
OFFICIAL     YEAR     BOOK     OF     THE     COMMONWEALTH     OP 
AUSTRALIA:    Containing    Authoritative    Statistics,    1901-16. 
and  Corrected  Statistics,   1788-1900 — By  G.   H.  Knibbs,  C.  M. 
G.,  Fellow  of  the  Royal  Statistical  Society.     Melbourne,  Aus- 
tralia :    Bureau    of    Census    and    Statistics.      Cardboard ;    6    x 
9   in.  ;  pp.   1168. 
PROVINCIAL   BOARD   OF  HEALTH  OF  ONTARIO.   CANADA: 
Report  for  1916 — Toronto,   Can.:    The  Board.      Cloth;    7  x   10 
in.  ;  pp.   371  ;   illustrated. 
PUBLIC  SERVICE  COMMISSION,   SECOND  DISTRICT:    Report 
for    1916.      Abstracts    of    Reports    of    Corporations    Electrical 
Gas.  Telegraph,  Telephone,  Steam.     Albany.  N.  Y. :  The  Com- 
mission.    Cloth  :   9  x  12  in.  ;  pp.   323. 
RAILROAD    COMMISSION    OF    CALIFORNLA.:    Report    1916-17. 
San     Francisco,     Calif. :      The    Commission.       Cloth,     6x9 
in.  ;  Vol.    1,  pp.    340 — Vol.   2,   pp.   657. 
STEEL  AND  ITS  HEAT  TREATMENT — By  Denison  K.   Bullens, 
Consulting  Metallurgist.      Second   Edition.      New   York:    John 
Wiley  &  Sons,  Inc.     Cloth;  6  x  9  in.  ;  pp.  472  ;  illustrated.     $4. 
Quite   a  few   revisions  distinguish   the   second   edition   from  the 
first — reviewed    in   these   pages   Aug.    17.    1917,    by   C.    J.    Yarnall. 
The    section    on    forging    shows    enlargement.      Numerous    photo- 
micrographs have  been  added  in  various  parts  of  the  book. 
TRANSIT  COMMISSIONER  OF  PITTSBURGH:   Report  for  1917 
— Pittsburgh,    Penn. :    The    Commissioner.      Cloth,    9x12    in.  ; 
pp.    180  ;    illustrated. 
A  TREATISE   ON   ROADS   AND    PAVEMENTS — By   Ira   Osbom 
Baker,   Professor  of  Civil  Engineering.   University  of  Illinois. 
Third   Edition.      New   York:    John  Wiley   &   Sons,   Inc.      Lon- 
don:  Chapman  &  Hall,  Ltd.     Cloth;  6x9  in.;  pp.  658;  illus- 
trated.    $4.50. 
WASHINGTON     SUBURBAN     SANITARY     CO^MMISSION:     Re- 
port  on   the   Advisability  of   Creating   a    Sanitary   District    in 
Maryland,   Contiguous  to  the  District  of  Columbia,   and   Pro- 
viding  It  with  Water  and   Sewerage   Service — Address:    Rob- 
ert  B.   Morse,   Engineer  to   the   Commission   and   Chief  Engi- 
neer to  the  Maryland  State  Department  of  Health,  Baltimore, 
Md.     Paper;   7  x  10  in.;  pp.  103;   illustrated. 
The   sanitary   district   proposed    in   this    report    has   an   area   of 
about   95   miles,  compared  with  70   miles  in   the  adjacent  District 
of  Columbia,  and  a  iX)pulation  estimated  at  32,000  now  and  150.- 
000  in  1950.     Comprehensive  water-supply  and   sewerage  systems 
are  advised  in  a  detailed  report  by  Robert  B.  Morse. 

WATER-SUPPLY  AND  SEWERAGE  PAPERS.   Reprints  from 
1915    annual    report.   Vol.    III.    The    New    York    State    Department 
of  Health   (Albany,  N.   Y.).     Paper;   6   x   9   in.  ;   illustrated. 
THE  DESIGN  OF  SEPARATE  SYSTE:MS  OF  SE'U'ERAGE  FOR 
VILL.\GES      WITH      SPECIAL      REFERENCE      TO      NEW 
YORK   STATE   CONDITIONS — By   C.   A.   Holmquist,   Assist- 
ant Engineer,     pp.   15. 
THE    DISPOSAL    OF    CREAMERY    WASTES — By    0.    A.    How- 
land,    Inspecting  Eiiglneer.      Pp.    15. 
EFFECT     OF     CALCAREOUS     MATERIAL     IN     SOILS     AND 
ROCKS    ON    THE    AMOUNT    OF    NITRATES    IN    GROUND 
AND    SURFACE    WATERS — By    M.    F.    Sanborn,    Assistant 
Engineer.     Pp.   26. 
EMERGENCY      CHLORINE      STERILIZATION      PLANT      FOR 
PUBLIC    WATER-SUPPLIES — By    E.    Sherman    Chase,    As- 
sistant Engineer.     Pp.  7. 
LIQUID    CHLORINE    DISINSECTION   OF   WATER   FOR    POT- 
ABLE   PURPOSES — Bv    C.    M.    Baker,    Assistant    Engineer. 
Pp.   22. 
REDUCTION      OF      WATEHt-BORNE      TYPHOID      FEVERr— By 

Theodore  Horton,  Chief  Engineer.  Pp.  10. 
THE  RELATION  OF  SEWERAGE  SYSTEMS  TO  THE  PREV- 
ALENCE OF  TYPHOID  FEVER — By  H.  Burdett  Cleve- 
land. Principal  Assistant  Engineer.  Pp.  3. 
A  STUDY  OF  THE  APPLICATION  OF  THE  SCORE  SYSTEM 
TO  THE  SANITARY  QUALITY  OF  PUBLIC  WATER-SUP- 
PLIES IN  NEW  YORK  STATE: — By  Theodore  Horton,  Chief 
Engineer  and  E.  Sherman  Chase.  Assistant  Engineer.     Pp.  15. 


784 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  16 


Society  Service 

A  Section  Dealing  with 
the  Results  of  Teamwork  by  Technical  Men 

Pittsburgh  Engineers  Take  Active 
Interest  in  Civic  Affairs 

Road  construction  and  improved  street  traffic  condi- 
tions are  subjects  receiving  the  attention  of  the  Engi- 
neers' Society  of  Western  Pennsylvania.  Conferences 
have  been  held  with  W.  M.  Donley,  road  commissioner 
of  Alleghany  County,  on  the  question  of  new  construc- 
tion and  maintenance  of  the  529  miles  of  road  within 
the  county.  Large  quantities  of  fuel,  mill  supplies,  food 
and  military  necessities  must  be  moved  rapidly  over  cer- 
tain main  arteries,  and  to  keep  these  in  repair,  and  to 
carry  out  the  1918  program  for  new  work,  will  require 
the  release  of  railroad  equipment.  Contracts  have  been 
awarded  covering  practically  all  this  work,  and  funds 
are  available  without  the  sale  of  additional  bonds.  In 
a  letter  addressed  to  the  Secretary  of  Agriculture  the 
society  has  gone  on  record  as  favoring  the  1918  program 
as  above  outlined. 

The  transit  commissioner  of  Pittsburgh  has  made  a 
report  on  vehicle  congestions  with  recommendations  as 
to  changes  which  will  give  immediate  relief  for  the 
downtown  district.  The  society  endorses  this  action, 
and  has  sent  its  approval  to  the  mayor  and  city  council. 

Both  of  these  matters  were  the  subject  of  extended 
investigation  and  conference  by  a  newly  organized  com- 
mittee on  civic  affairs,  which  purposes  to  render  all 
possible  support  to  the  executive  and  legislative  branches 
of  the  local  government  in  a  spirit  of  service  to  the  com- 
munity. The  committee  consists  of  Samuel  E.  Duff, 
chairman;  K.  H.  Talbot,  vice-chairman;  -J.  H.  Minton, 
George  W.  Nichols,  G.  M.  Lehman  and  W.  B.  Spellmire. 

St.  Louis  Engineers  a  Civic  Factor 

Good  roads,  riverfront  improvement,  smoke  abate- 
ment and  appointment  of  engineers  to  public  positions 
were  activities  participated  in  to  some  avail  by  the 
Engineers'  Club  of  St.  Louis  in  1917.  Road  legislation 
when  up  in  the  city,  county  or  state  was  looked  into 
carefully  and  several  changes  defining  the  qualifications 
and  duties  of  county  highway  engineers  to  which  the 
club  took  exception  were  eliminated.  The  bill  as  finally 
passed,  states  the  report  of  the  good  roads  committee, 
gives  the  engineer  much  more  authority  than  hoped  for. 

Work  of  the  club  on  riverfront  improvement  in  con- 
junction with  the  City  Plan  Commission,  resulted  in  defi- 
nite recommendations  on  four  of  the  more  important 
features  on  which  engineers  had  opinions  crystallized. 
Consideration  of  river  utilization  to  relieve  railroad  con- 
gestion is  a  most  timely  subject. 

A  smoke  abatement  ordinance  drawn  up  by  a  commit- 
tee of  the  club  was  passed  by  the  board  of  aldermen.  It 
was  then  asked  to  name  a  man  for  the  office  of  inspector 
of  boilers  and  elevators  having  charge  of  smoke  regula- 
tion. This  it  did  after  going  over  the  field  of  qualified 
and  available  men.  The  selection  was  approved  and  ap- 
pointment followed. 


The  civic  committee  was  instrumental  in  inducing  the 
Governor  to  continue  an  engineer  as  a  member  of  the 
State  Public  Utility  Board.  The  same  committee  urged 
the  Governor  of  Illinois  to  appoint  an  engineer  in  charge 
of  the  new  Board  of  Public  Works,  but  in  this  case  it 
was  unsuccessful.  Much  other  work  has  been  done,  such 
;hs  service  on  the  conscription  board  and  aid  to  the  Gov- 
ernment in  seeking  engineering  and  financial  assistance 
in  drives  of  the  Liberty  Loan  and  Red  Cross.  It  is  the 
creed  of  this  committee,  headed  by  A.  P.  Greensfelder, 
that  the  club  will  be  called  upon  by  the  community  only 
when  it  indicates  a  willingness  to  serve. 


Young  Men  Urged  to  Attend  Society 
Meetings  Regularly 

Attendance  of  the  younger  members  at  its  meetings 
is  being  urged  by  the  Western  Society  of  Engineers. 
A  recent  bulletin  points  out  that  regular  attendance  is 
of  advantage  to  these  men  not  only  in  the  technical 
information  they  may  gather,  but  also  in  the  opportunity 
for  interchange  of  ideas  and  increased  acquaintance 
with  fellow  engineers.  Further,  it  enables  them  to 
acquire  a  readiness  to  take  part  in  technical  discussion, 
wTiich  is  of  advantage  in  many  ways.  The  bulletin 
points  out  that  it  is  wise  for  a  man  to  attend  all  the 
meetings  as  far  as  possible,  and  not  to  limit  his  at- 
tendance to  those  for  which  subjects  of  direct  interest 
to  him  are  announced.  Reference  is  made  to  an  engi- 
neer who  found  this  plan  of  particular  advantage  in 
that  he  acquired  much  information  on  subjects  that 
appeared  of  little  interest  before  attending  the  meeting. 
Such  information  later  proved  extremely  useful. 


Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Use  of  Minimum  Stream-Flow  Records 

Sir — I  have  read  Dana  M,  Wood's  letter  in  your  issue 
of  April  4,  p.  675,  and  can  find  no  objection,  however 
slight,  to  the  subject  matter  of  my  article  on  p.  359  of 
your  issue  of  Feb.  21.  His  use  of  the  words  "mislead- 
ing" and  "erroneous"  is  not  understood,  since  he  en- 
dorses an  essential  point  in  my  paper. 

Unuer  the  subhead  "Some  Questions  Interjected"  I 
asked  the  question:  "What  water  power  has  been  de- 
veloped considering  abnormal  minimum  flow"? — refer- 
ring, of  course,  to  limitation  of  pi'ant  capacity.  Mr.  Wood 
says  none  in  his  experience  of  12  years,  and  I  say  none 
in  an  experience  of  more  than  40  years.  This  reference 
contemplates  water  power  using  all  the  flow  of  a  stream. 

I  do  not  discuss  the  utilization  of  water  power  or  the 
necessary  auxiliary  means  respecting  the  variations  in 
the  flov/  of  streams,  the  principal  subject  of  Mr.  Wood's 
paper,  but  specifically  refer  to  the  dependable  char- 
acter of  the  supply  of  water  for  stream  flow. 

We  are  promised  in  Holy  Writ  that  "while  the  earth 
remaineth,  sunshine  and  rain  shall  not  cease,"  from 
which  we  may  infer  that  a  normal  yearly  amount  is  fixed 
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by  nature,  considering  long  periods  of  time  and  recorded 
observations.  Yearly  and  seasonal  variations  in  rainfall 
concern  us  most  in  vv^ater-power  development,  and  this 
is  the  subject  proper  of  my  paper. 

Except  as  showing  common  practice  in  water-power 
development,  substantiating  my  contention,  the  third 
paragraph  of  Mr.  Wood's  paper  and  all  that  follows  dis- 
cuss a  subject  germane  only  to  the  matter  treated  in 
my  paper;  but,  in  a  recent  letter.  Engineering  News- 
Record,  March  28,  p.  628,  Mr.  Wood  treats  the  subject 
my  paper;  but,  in  a  recent  letter.  Engineering  Netvs- 
and  15%  for  median  values,  that  I  give  in  my  paper 
for  this  specific  purpose,  p.  359,  second  column,  last 
paragraph.  This  shows  that  Mr.  Wood  and  I  are  study- 
ing along  the  same  lines.  GEORGE  E.  Ladshaw. 

Spartanburg,  S.  C. 


Determining  the  Best  Angle  of 
Abutment  Wing  Walls 

Sir — The  article  on  the  design  of  wing  walls  for 
bridge  abutments  by  C.  K.  Mohler,  in  the  Jan.  24  issue, 
should  be  of  value  to  all  engineers  interested  in  abut- 
ment design,  for  the  writer  calls  attention  to  points  in 
design  which  are  too  often  slighted,  not  only  in  rail- 
way work  but  in  highway  work  as  well.  Mr.  Mohler 
brings  out  facts  which  admit  of  no  argument  and  which. 


a  minimum  win?^  length  the  face  of  wing  should  bisect 
the  angle  between  the  shoulder  of  the  fill  and  the  face  of 
abutment  produced.  In  Fig.  1,  for  minimum  wing 
length  L,  the  wing  angle  a  should  equal  JJJ-  A  slight 
variation  in  the  angle  t  does  not  materially  affect  the 
wing  lengtp. 

In  the  design  of  the  standard  abutments  of  the  Iowa 
Highway  Commission  the  restraining  action  of  the 
wings  on  the  main  body  of  the  abutment  is  taken  into 
account,  resulting  in  a  considerable  saving  of  concrete. 
With  this  type  of  design  it  is  doubly  important  that 
the  wings  be  turned  back  at  approximately  the  correct 
angle,  as  otherwise  material  is  wasted,  due  not  only  to 
the  increased  wing  length  but  also  to  the  necessity  of 
increasing  the  abutment  section  to  secure  the  necessary 
stability. 

One  of  the  features  of  the  standard  abutment  de- 
signs of  the  commission  is  the  wing  railing.  The  top 
of  the  wing  wall  is  carried  out  horizontally  for  five  or 
sij*  feet  before  the  wing  drop  is  commenced,  and  on 
this  horizontal  portion  is  placed  a  railing,  the  type  of 
railing  depending  on  the  type  of  superstructure.  Con- 
crete wing  rails  are  used  for  concrete  slab  and  girder 
superstructures  and  for  I-beam  spans  with  concrete 
rails,  heavy  gas-pipe  wing  rails  for  steel  truss  super- 
structures and  for  I-beam  spans  with  pipe  rails,  and 
steel  angle  wing  rails  for  I-beam  spans  with  angle  rails. 


of  Fill 


Vertical  Slope  Distance 
Horizon  tal  Slope  Distance 
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FIG.  1. 
ORDINARY  WING-WALL  CASE 


FIG.  2. 
WING    WALL    OF    IOWA    TYPE 
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FIG.    3. 
ANGLE    FOR    MINIMUM    WING    LENGTH 


it  would  seem,  should  be  universally  known  to  and 
accepted  by  the  members  of  the  profession.  That  these 
facts  are  not  universally  known  and  accepted  is  evi- 
denced by  the  many  improper  wing-wall  designs  which 
have  increased  the  cost  and  detracted  from  the  appear- 
ance of  the  finished  structure. 

Mr.  Mohler  points  out  that  by  placing  the  wing  at 
an  angle  with  the  abutment  face  the  wing  length  may 
be  shortened  and  a  saving  in  material  effected,  but  does 
not  mention  the  wing  angle  which  should  be  used  in 
order  to  secure  the  minimum  wing  length.  Where 
the  intersection  of  the  face  of  the  wing  and  the  face  of 
the  abutment  are  in  line  with  the  shoulder  of  the  fill, 
it  can  be  demonstrated  mathematically,  if  the  thick- 
ness of  the  end  of  the  wing  wall  is  neglected,  that  for 


value  of  the  angle  B,  but  also  upon  the  height  of  fill, 
which  with  the  rail  adds  to  the  safety  of  vehicles  ap- 
proaching the  bridge,  while  the  wing  railing  itself 
adds  considerably  to  the  appearance  of  the  structure. 
The  accompanying  photographs  show  typical  examples 
of  this  construction. 

In  determining  the  wing  angle  which  will  result  in 
a  minimum  length  for  this  type  of  wall,  the  length 
D  of  the  horizontal  portion  (Fig.  2)  and  the  thickness 
of  the  end  of  the  wall  must  be  considered.  The  value 
of  the  angle  %  is  now  not  only  dependent  upon  the 
value  of  the  angle,  o  but  also  upon  the  height  of  fill. 
The  diagram  Fig.  -3,  based  on  the  values  5.25  ft.  for 
jD,  1  ft.  for  B,  and  0.67  for  a  (li  to  1  slope),  gives  the 
values  of  a  corresponding  to  the  minimum  wing  length. 
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HANDRAIL  EXTENDED  ALONG  HORIZONTAL  PART  OP  WING  WALL  AS   PROTECTION  TO  TRAFFIC 


for  various  values  of  ^  and  various  heights  of  fill.  The 
diagram  shows  that  the  angle  a  is  always  less  than 
-^3,  that  it  increases  with  the  height  of  fill,  and  that 
it  approaches  more  nearly  to  the  value  of  i^  as  the 
angle  p  increases.  An  increase  in  the  length  D  de- 
creases both  the  value  a  and  the  value  of  the  length 
L,  but  increases  the  total  length  of  wing. 

Although  it  is  manifestly  undesirable  in  the  great 
majority  of  cases  to  use  a  wing  angle  which  will 
result  in  the  absolute  minimum  wing  length,  yet  the 
diagram  offers  a  valuable  guide  in  choosing  the  wing 
angle  to  be  used.  For  values  of  constants  varying  by 
any  great  amount  from  those  given  above  it  would  of 
course  be  necessary  to  prepare  other  diagrams. 

E.  F.  Kelley. 
Assistant     Bridge     Engineer,     Iowa     State     Highway 
Commission,  Ames,  Iowa. 


Believes  Design  of  Slab  Responsible 
for  Bridge  Collapse 

Sir — In  your  issue  of  March  28,  p.  619,  you  show 
photographs  of  a  bride  collapse  ascribed  to  earth  sub- 
sidence. The  article  which  accompanies  the  photo- 
graphs gives  as  the  probable  cause  "a  sliding  of  the 
stratified  gravel  upon  itself."  A  collector  of  statistics 
of  failures  would,  in  all  probability,  put  down  this 
failure  as  due  solely  to  foundation.  Perhaps  not  one 
engineer  in  a  hundred  in  reading  this  article  and  look- 
ing at  the  pictures  would  raise  any  question.  To  me 
the  photographs  bear  evidence  of  quite  a  different 
cause. 

There  might  have  been  a  little  settlement  of  the 
foundations,  but  I  hold  that  a  properly  designed  rein- 
forced-concrete  bridge  could  not  fail  in  this  manner; 
also  that  the  photographs  show  that  this  bridge  was  not 
properly  designed.  The  middle  view  would  seem  to 
indicate  that  there  was  a  construction  joint  close  to 
the  pile  cap  or  girder,  for  the  break  is  quite  square. 
This  would  look  like  bad  execution  in  addition  to  bad 
design.  The  view  does  not  show  any  evidence  that  there 
were  rods  over  the  top  of  the  bent  in  the  upper  part  of 
the  slab.  Such  rods  would  be  absolutely  necessary  in 
order  to  take  the  shear  and  to  take  the  tension  in  the 
top  of  the  slab  due  to  the  negative  bending  movement 
over  the  support.  All  the  rods  seem  to  lie  so  close  to  the 
bottom  of  the  slab  that  their  tearing  out  did  not  even 
leave  any  nicks  visible  in  the  photograph. 

No  doubt,  in  accordance  with  standard  design,  there 
were  stirrups  used  to  take  the  shear,  an  office  alleged  to 
be  performed  by  stirrups-  but  how  they  do  it  no  one 
has  ever  yet  explained.  It  is  plain  that  the  shear  of 
fhis  empty  bridge  was  not  taken.     It  is  also  plain  that 


the  bent  from  which  this  span  fell  away  did  not  sink, 
for  it  is  seen  to  be  in  excellent  alignment  with  the 
other  bents  in  the  left-hand  photograph.  It  is  plain, 
too,  that  the  next  bent  did  not  sink  away,  for  the 
bridge  is  seen  to  dip  between  these  bents  in  all  three 
pictures. 

If  the  design  of  the  bridge  is  what  the  photographs 
appear  clearly  to  show,  the  failure  was  due  simply  and 
solely  to  bad  design.  The  responsibility  is  on  the  pro- 
fession because  of  its  guilt  in  adopting  such  standards. 

Pittsburgh,  Penn.  Edward  Godfrey. 


Placing  Finish  on  Concrete  Floors 

Sir— Relative  to  my  article,  "Finish  3325  Sq.Ft.  of 
Concrete  Floor  for  58c.  per  100  Sq.Ft.,"  in  your  issue  of 
April  4,  p.  677,  permit  me  to  say  that  the  article  as  pub- 
lished does  not  quite  convey  the  desired  analysis  of  the 
work  in  question.  For  instance,  the  two  laborers  mix- 
ing the  material  worked  as  a  team  and  not  one  on  the 
dry  batch  and  the  other  on  the  wet  batch.  Only  two  or 
three  dry  batches  were  made  up  for  the  whole  floor. 
The  dry  material  was  all'owed  to  stand  in  the  box  and 
used  as  need  to  dry  out  the  wet  spots.  One  laborer 
working  alone  cannot  mix  a  batch  of  finish  very  effici- 
enly. 

Another  point  which  it  was  desired  to  bring  out  was 
the  fact  that  a  common  laborer  handled  the  big  wooden 
float,  and  not  a  high-priced  finisher.  One  of  the  labor- 
ers who  roughened  the  floor  was  used  for  this  purpose. 
The  other  laborer  used  on  brushing  the  floor  wheeled 
in  the  batches  of  finish,  while  the  two  men  who  did  the 
mixing  did  nothing  but  mix  the  finish.  The  floor  was 
also  finished  with  a  steel  handtrowel  . 

John  T.  Sullivan,  C.  E., 

Cincinnati.  Roos  Brothers  Construction  Co. 


Kansas  Counties  Project  Hard  Road  From  Fort 
Leavenworth  to  Fort  Riley 

The  commissioners  of  Wyandotte,  Riley  and  Leaven- 
worth counties,  Kansas,  have  adopted  a  plan  for  a  hard 
surface  road  intended  to  connect  Forts  Leavenworth 
and  Riley.  Shawnee  and  Douglas  counties  have  like- 
wise taken  partial  action,  and  little  doubt  is  expressed 
that  Jackson  and  Pottawatomie  will  shortly  take  simi- 
lar steps.  Final  adoption  by  the  several  counties  will 
insure  the  construction  of  the  road.  The  specifications 
mentioned  in  the  petitions  call  for  concrete  8-in.  thick 
at  the  center  and  6  in.  at  the  edges.  The  estimates  put 
the  cost  at  $18,000  per  mile  which  will  be  divided  .as 
follows:  Federal  aid  15%;  counties'  share  of  the  cost 
42i%;  township  share  of  the  cost  21i%;  the  balance 
falling  upon  the  benefited  districts. 


Hints  for  the  Contractor 


DETAILS     WHICH     SAVE     TIME     AND     LABOR     ON     CONSTRUCTION     WORK 


Shores  with  Detachable  Heads  Easy 
To  Store  and  Ship 

By  John  T.  Sullivan 

lioos  Bros.,  Engineers  and  Concrete  Contractors,  Cincinnati,  Ohio. 

THE  detachable  head  for  form  shores  shown  in  the 
sketch  makes  it  easy  to  store  and  ship  the  shores  be- 
cause of  the  space  saved.  One  of  the  heads  is  slipped 
over  a  4  X  4-in.  post  and  nailed  to  it  with  double-headed 
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HEADS   SLIP  OFF   EASILY   FOR   SHIPMENT 

nails,  which  can  be  quickly  pulled.  This  makes  as 
rigid  a  construction  as  the  ordinary  shore,  while  when 
the  forms  are  taken  down  the  posts  can  be  compactly 
piled  in  one  place  and  the  heads  in  another. 


Locomotive  Crane  Coals  Itself  With 
Elevated  Platform 

IT  IS  hard  to  pass  coal  from  the  ground  to  the  bunk- 
ers of  a  locomotive  crane,  and  coaling  one  takes  a 
good  deal  of  labor  where  such  shoveling  is  necessary. 
Yet  the  expense  is  not  so  great  as  to  warrant  any  elab- 
orate preparations  to  avoid  it.  C.  D.  Morley,  in  charge 
of  the  Unit  Construction  Co.'s  contract  for  erecting 
concrete  houses  for  the  Youngstown  Sheet  and  Tube 
Co.,  described  on  page  695  of  Engineering  N ews-Record 
of  Apr.  11,  solved  the  problem  by  using  the  light  stage 
shown  in  the  photograph.  Coal  on  this  work  must  be 
delivered  by  truck,  as  it  is  on  top  of  a  hill  some  distance 
from  a  railroad.  After  the  coa)  is  dumped  on  the 
ground,  a  laborer  shovels  it  into  a  yard  dump  bucket. 
When  the  crane  is  not  busy,  it  runs  up  the  track,  un- 
loads this  bucket  and  sets  it  on  the  ground  again  for 
the  laborer  to  refill.  Or  the  crane  may  take  a  little  time 
off  for  coaling  and  a  small  gang  may  be  used.  With 
the  platform  full  of  coal,  it  is  an  easy  matter  to  shovel 
it  down  into  the  crane  and  fill  up  the  bunkers.  Still 
less  labor  would  be  needed  were  the  job  one  on  which 
the  crane  was  using  a  grab  bucket,  as  it  would  load 


EASY  TO  SHOVEL  COAL  FROM  PLATFORM  INTO  CRANE 

the  platform  itself  in  a  few  minutes.  At  Youngstown, 
however,  the  crane  is  employed  in  handling  precast 
slabs,  and  it  would  not  pay  to  keep  a  grab  bucket  on  the 
job,  much  less  to  stop  every  lime  the  crane  needed  coal 
to  rig  it  up  and  take  it  off  again. 


Steam  Shovel  Carried  38  Miles  on 
5-Ton  Motor  Truck 

By  Stedman  Bent 

Philadelphia 

MOVING  an  18-ton  steam  shovel  a  distance  of  38 
miles  over  country  roads  on  three  5-ton  platform 
trucks,  and  accomplishing  this  in  eleven  hours,  certainly 
constitutes  a  record  and  demonstrates  what  may  be 
done  when  circumstances  prompt  unusual  methods. 
When,  furthermore,  steam  was  kept  in  the  boiler  the 
full  time  and  the  shovel  ready  to  operate  within  seven 
hours  after  delivery,  the  record  made  is  even  more 
startling. 

The  occasion  for  this  unusual  test  was  brought  about 
because  one  of  the  general  contractors  for  the  United 
States  Government,  in  building  a  new  bag  and  shell  load- 
ing plant,  needed  a  steam  shovel  and  needed  it  badly  and 
quickly.  One  was  found  in  Philadelphia  in  the  posses- 
sion of  a  general  contractor,  and  the  Government  officials 
proposed  that  I  undertake  the  moving. 
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Jacking  the  shovel  up,  the  running  gear  was  taken 
from  under  it  and  loaded  on  one  of  the  trucks  which 
happened  to  be  provided  with  a  winch.  While  the 
shovel  was  in  this  jacked-up  position  a  second  5-ton 
truck  was  backed  under  it.  The  body  of  the  shovel  was 
let  down  upon  the  truck,  the  boiler  still  being  under 
steam  pressure.    The  bucket,  the  dipper  stick  and  boom 


STEAM    PRESSURE   KEPT   UP    DURING    11-HOUR   JOURNEY 

were  loaded  on  a  third  truck.  About  three  o'clock  in 
the  afternoon  the  motor  train  left  Philadelphia  over 
country  roads.  At  two  o'clock  the  next  morning,  steam 
still  being  in  the  boiler  of  the  shovel,  the  destination  was 
reached  and  cribbing  was  built  under  the  shovel  body 
The  running  gear  was  taken  off  the  second  truck  and 
placed  under  the  shovel  body,  which  was  let  down  upon 
it.  The  boom,  dipper  stick  and  bucket  were  in  position 
and  the  shovel  was  ready  for  operation  by  ten  o'clock. 


Granulated  Slag  Used  to  Form  Wall  Holes 
Washed  Out  With  Hose 

SLABS  for  party  walls  of  the  concrete  workmen's 
houses  being  built  by  the  Youngstown  Sheet  & 
Tube  Co.  are  hollow  and  are  formed  with  granulated 
slag,  which  after  the  concrete  has  hardened  can  be 
washed  out  of  the  holes  with  a  small  water  jet.  The 
boles  are  24x12  in.,  and  extend  clear  through  the  slab. 


The  slabs  are  cast  flat,  as  described  in  the  account  of 
the  work  on  page  695  of  Engineering  News-Record 
for  Apr.  11,  the  concrete  being  deposited  first 
up  to  the  level  of  the  bottom  side  of  the  holes.  Light 
wood  forms,  consisting  of  a  pair  of  1x24  in.  strips, 
braced  apart,  are  then  set  for  each  hole,  and  the  ribs 
between  are  filled  with  concrete  up  to  the  top  of  the 
strips. 

As  soon  as  this  concrete  takes  an  initial  set  these 
small  forms  are  removed  and  the  troughlike  depressions 
left  are  filled  with  granulated  slag  and  smoothed  level. 
The  top  face  of  the  slab  is  then  completed,  the  concrete 
bonding  readily  with  the  ribs  previously  poured.  After 
the  outside  forms  are  stripped  it  is  easy  to  wash  out  the 
slag  with  a  short  piece  of  l-in.  pipe  on  the  end  of  a 


FORM  READY  FOR  SLAG  TO  BE  PLACED 

hose,  using  city  water  pressure.  A  hole  which  varies 
at  any  point  less  than  1  in.  from  the  designed  section 
is  formed  by  this  process. 

The  work  is  being  carried  out  for  the  owners  men- 
tioned by  the  Unit  Construction  Co.,  with  C.  D.  Morley 
as  superintendent. 


GRANULATED   SLAG  WASHES  OUT  EASILY 


Thawing  Frozen  Hydrants  at  Danville 

Thawing  frozen  hydrants  was  reported  on  by  H.  M. 
Ely,  superintendent  of  the  Interstate  Water  Co.,  Dan- 
ville, 111.,  at  the  recent  meeting  of  the  Indiana  Sanitary 
and  Water-Supply  Assn.  A  steamer  made  from  a  40- 
gal.  expansion  tank  mounted  on  a  portable  wood-burning 
furnace  thawed  the  worst  cases  in  from  five  to  twenty 
minutes.  The  tank  was  equipped  with  a  safety  valve  set 
at  low  pressure,  and  had  sufficient  4-in.  hose  to  reach 
from  the  boiler  to  the  bottom  of  the  hydrant.  None  of 
the  frozen  hydrants  was  damaged  by  freezing  during 
the  past  winter. 
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CURRENT     EVENTS     IN     THE    CIVIL      ENGINEERING     AND     CONTRACTING     FIELDS 


Bills  to  Relieve  New   York  Con- 
tractors Pass  Legislature 

The  New  York  State  Legislature  has 
passed  two  bills  designed  to  make  it 
possible  for  the  state  and  municipal 
governments  to  readjust  contracts 
which  have  been  seriously  affected  as 
a  result  of  the  war.  The  first  bill,  in- 
troduced with  the  approval  of  the  con- 
tractors, would  apply  to  all  state, 
county  and  municipal  contracts  with 
the  exception  of  those  of  the  State 
Highway  Department,  and  goes  direct 
to  the  Governor  for  his  signature.  It 
makes  it  possible  for  the  existing  con- 
tracts to  be  cancelled,  payment  of  cost 
of  the  work  since  this  country  entered 
the  war  being  made  to  the  contractor; 
and  further  provides  for  the  continua- 
tion of  the  work  under  a  new  agree- 
ment between  the  authorities  and  the 
contractor  whereby  the  contractor  will 
complete  the  work  for  actual  cost.  This 
eliminates  all  profit  to  the  contractor 
since  April  6,  1917. 

The  second  bill,  introduced  at  the  in- 
stigation of  the  Public  Service  Com- 
mission for  the  First  District,  which 
has  the  New  York  City  subway  work, 
is  an  amendment  to  the  Rapid  Transit 
Act,  and  as  such  applies  only  to  the 
New  York  City  subway  contracts.  It 
is  substantially  the  same  as  the  first 
bill,  except  that  the  sum  to  be  paid  the 
contractor  upon  cancellation  of  the  con- 
tract is  a  matter  to  be  determined  in 
each  case,  and  that,  being  a  measure 
affecting  New  York  City  directly,  it 
must  go  to  the  mayor  for  signature 
before  being  submitted  to  the  Governor. 
As  the  mayor  has  ten  days  to  act  on 
this  bill,  it  is  not  considered  likely  that 
the  matter  will  be  finally  settled  before 
the  end  of  the  month.  It  appears  at 
the  present  time  that  both  bills  are 
liable  to  become  law,  one  governing  the 
subway  work  and  the  other  all  the  re- 
maining state  and  municipal  contracts 
for  construction  work  now  in  force. 

Both  bills  as  finally  passed  provide 
that  the  Board  of  Estimate  of  New 
York  City  shall  be  a  party  to  the  ad- 
justment of  the  New  York  subway  con- 
tracts. 

Urges  Highway  Construction 

At  a  meeting  of  the  Highway  Traffic 
Association  of  the  State  of  New  York 
held  Tuesday  evening,  Apr.  16,  S.  M, 
Williams,  president  of  the  Highway 
Industries  Assn.,  urged  the  immediate 
resumption  of  road  construction  as  a 
"win  the  war"  necessity.  Mr.  Williams 
made  the  statement  that  a  study  of 
the  present  transportation  situation 
would  show  beyond  question  that  road 
construction  would  be  ultimately,  if  not 
immediately,  of  vast  benefit  in  both  a 
military  and  economic  direction. 


Chamber  of  Commerce  Discusses  Engineering 

Subjects 

Industrial  Relations,  Transportation  and  Ship  Construction  Occupy 
Attention  of  Sixth  Annual  Convention  in  Chicago 


Fully  impressed  with  the  necessity 
for  doing  everything  of  which  they  are 
capable,  individually  and  collectively, 
to  increase  war  production,  3000  busi- 
ness men  left  Chicago  last  Friday  after 
attending  an  annual  meeting — the  sixth 
— of  the  U.  S.  Chamber  of  Commerce, 
which  was  dominated  by  engineering 
questions  involved  in  the  conduct  of 
the  war. 

"What  is  not  for  the  common  good 
is  not  for  the  good  of  business"  is  the 
summary  of  the  spirit  of  the  conven- 
tion made  by  the  chamber  itself.  The 
general  conduct  of  business,  industrial 
relations  and  labor  were  considered  at 
length  under  the  heads  of  war  pro- 
duction and  shipbuilding. 

After  a  preliminary  meeting  April  9 
of  the  National  Councillors,  the  con- 
vention opened  April  10  with  the  presi- 
dential address  and  the  reports  of  the 
war  service  committees  on  shipping, 
finance,  government  organizations  and 
railroads.  The  chamber  was  addressed 
in  the  evening  by  the  Secretary  of 
Labor  and  the  Secretary  of  Agricul- 
ture. 

The  next  day  the  members,  divided 
into  four  groups,  considered  govern- 
ment organization,  war  production  as 
affected  by  industrial  relations;  finance; 
railroad  and  highway  transportation, 
and  shipbuilding. 

Wheeler  Elected  President 

On  the  last  day  of  the  convention  the 
election  of  officers  resulted  by  unani- 
mous vote  in  the  choice  of  Harry  A. 
Wheeler  as  president;  Joseph  Defrees 
was  elected  vice  president  from  the 
Northern  Central  Division,  while  the 
retiring  president,  R.  G.  Rhett,  was 
elected,  and  Charles  Nagel,  A.  B.  Far- 
quhar  and  John  H.  Fahey  were  re- 
elected honorary  vice  presidents.  John 
J.   Edson  was  re-elected  treasurer. 

Resolutions  were  adopted,  one  of 
which  urged  upon  the  Director  General 
of  Railways  that  the  operation  of  the 
railroad  terminal  systems  in  each  city 
be  placed  under  the  contx'ol  of  a  single 
competent  individual.  The  board  of  di- 
rectors of  the  chamber  was  requested 
to  call  a  conference  representing  all 
interests  of  the  nation  to  consider  the 
transportation  problem,  and  formulate 
a  basis  for  the  control  of  transporta- 
tion facilities  after  the  conclusion  of 
present  Government  operation. 

The  convention  urged  that  the  Gov- 
ernment be  petitioned  to  organize  and 


operate  existing  equipment  and  to  con- 
struct new  equipment  for  inland  and 
coastal  waterways,  as  well  as  to  com- 
plete highways  for  heavy  traffic  where 
they  can  be  used  to  relieve  railroad  con- 
gestion. A  permanent  policy  assuring 
coordination  of  railroads,  waterways 
and  highways  was  advocated.  The  reso- 
lution pointed  out  that  a  successful 
prosecution  of  the  war  requires  the  im- 
mediate use  of  livers,  canals  and  high- 
ways to  move  freight. 

Water-power  development  was  urged 
as  an  immediate  necessity  and  Congress 
was  called  upon  to  pass  the  necessary 
legislation  at  once. 

Recommendations  on  Shipbuilding 

On  the  subject  of  shipbuilding  the 
convention  went  on  record  as  realizing 
that  the  present  critical  aspect  of  the 
war  requires  the  United  States  to  make 
the  utmost  possible  contribution,  and 
recommended  that  all  local  business 
organizations  see  that  shipyards  have 
the  first  call  upon  the  best  labor  and 
executive  ability  available.  The  con- 
vention supported  the  new  recoia- 
mendation  of  the  Emergency  Fleet 
Corporation  to  Congress  for  an  appro- 
priation of  $50,000,000  to  begin  the 
construction  of  concrete  ships. 

With  reference  to  public  utilities,  it 
was  recc timended  that  state  and  local 
authorities  recognize  the  onerous  con- 
ditions under  which  they  now  have  to 
operate  and  give  prompt  and  sympa- 
thetic hearing  to  petitions  for  assist- 
ance and  relief. 

The  regulation  of  exports  through 
licenses  and  permits  was  dealt  with 
by  approving  resolut'ons  of  the  War 
Industries  Board.  The  latter  was  re- 
quested to  declare  what  industries  are 
essential  to  the  conduct  of  the  war. 

It  was  declared  that  the  fixing  of 
prices  and  control  of  excess  profits  by 
taxation  should  go  hand  in  hand,  it 
being  stated  as  the  belief  of  the  con- 
vention that  present  tax  laws  should  be 
amended  if  they  prove  inadequate  to 
prevent  excessive  profits  as  a  result  of 
the  war. 

The  central  control  of  Government 
war  buying  was  advocated  in  a  resolu- 
tion which  favored  prompt  action  by 
Congi'ess  to  give  the  Pi-esident  power 
to  readjust  the  relations  of  the  various 
departments  and  create  aew  agencies 
with  the  object  of  establishing  an 
effective  central  control. 

A    resolution    dealing    with    experi- 

789 


790 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  16 


merits  in  connection  with  war  supplies 
urged  that  the  Government  procure 
articles  of  proved  value  which  can  be 
supplied  in  necessary  quantities  wher- 
ever the  articles  are  needed  for  imme- 
diate use. 

Schwab  In  Charge  of  Shipbuilding 

Charles  M.  Schwab,  chairman  of  the 
board  of  directors  of  tlie  Bethlehem 
Steel  Company,  on  Apr.  16  was  ap- 
pointed by  the  United  States  Shipping 
Board  to  be  director  general  of  the 
Emergency  Fleet  Corporation,  with 
complete  supervision  and  direction  of 
the  work  of  shipbuilding.  In  announc- 
ing the  appointment  the  Shipping 
Board  issued  the  following  statement: 

"Charles  Piez,  vice-president  of  the 
Emergency  Fleet  Corporation,  has 
recommended  that  the  post  of  general 
manager  of  the  corporation  be  at  once 
abolished,  so  that  Mr.  Schwab,  as  di- 
rector general,  should  be  wholly  un- 
hampered in  carrying  out  the  large  task 
intrusted  to  him.  Mr.  Piez,  since  the 
retirement  of  Admiral  Harris,  has  been 
filling  both  the  position  of  vice-presi- 
dent and  that  of  general  manager. 

"Mr.  Schwab  will  have  complete 
supervision  and  direction  of  the  work 
of  shipbuilding.  He  agreed  to  take  up 
this  work  at  the  sacrifice  of  his  per- 
sonal wishes  in  the  matter.  His  ser- 
vices were  virtually  commandeered. 
His  great  experience  as  a  steelmaker 
and  builder  of  ships  has  been  drafted 
for  the  nation." 


Shipyards'  Electric  Car  Problems 
Intrusted  to  Taylor 

Travel  to  and  from  the  shipyards  by 
means  of  electric  railways  is  the  field 
of  operations  of  A.  Merritt  Taylor, 
who  has  accepted  the  task  of  solving 
some  of  the  transportation  problems 
which  confront  the  Emergency  Fleet 
Corporation.  Mr.  Taylor,  interviewed 
in  Washington,  said  he  hoped  to  bring- 
to  the  Capital  a  number  of  engineers 
to  assist  in  the  work.  There  are  now 
145  shipyards  on  the  Atlantic,  Pacific 
and  Gulf  coasts,  and  many  of  them  have 
transportation  problems  which  require 
solution. 

Mr.  Taylor  is  well  known  to  electric 
traction  men  throughout  the  country, 
especially  as  the  author  of  the  "Taylor 
Plan"  for  the  new  subway  and  elevated 
lines  of  Philadelphia.  He  was  born  in 
1874,  near  Burlington,  N.  J.,  and  began 
his  career  as  an  indentured  apprentice 
in  the  machine  shops  of  William  Sellers 
&  Co.,  Philadelphia.  Soon  after  at- 
taining his  majority  he  engaged  in  the 
handling  of  investment  seciu'ities,  and 
at  the  age  of  24  he  was  elected  presi- 
dent of  the  Philadelphia  &  West  Ches- 
ter Traction  Co.  Later  he  became  in- 
terested in  other  trolley  lines  in  north- 
ern New  Jersey,  and  in  May,  1912,  he 
was  asked  by  the  Mayor  of  Philadel- 
phia to  investigate  the  Philadel- 
phia trolley  situation.  The  result  was 
the  "Taylor  Plan."  He  was  appomted 
the  first  director  of  the  newly  created 
Department  of  City  Transit,  and  held 
the  office  until  January,  1916. 


What   the  Army   Engineers 
Have  Done  in  One  Year 

Since  the  War  Started  Corps  of  Engi- 
neers Has  31ultiplied  Its  Work 
Fifteen  Times 

Engineers  everywhere  know  what  an 
enormous  increase  of  work  was  thrust 
on  the  Corps  of  Engineers  of  the  army 
by  the  entry  of  the  United  States  in 
the  war.  A  brief  outline  of  the  figures 
and  facts  of  this  increase  is  given  in 
an  official  statement  recently  published 
by  the  Committee  on  Public  Informa- 
tion. The  following  paragraphs  are 
extracts   from   the   statement: 

"At  the  declaration  of  war  with  Ger- 
many the  personnel  of  the  various  of- 
fices of  the  Engineer  Department  con- 
sisted of  177  officers  and  civilian  em- 
ployees. This  force  has  been  aug- 
mented until  at  the  present  time  it  con- 
sists of  2818  officers,  enlisted  men,  and 
civilian  employees. 

"At  the  beginning  of  the  war  the 
engineer  troops  consisted  of  three  regi- 
ments of  pioneer  engineers,  with  trains, 
one  mounted  company,  one  engineer 
band,  and  an  engineer  detachment  at 
West  Point.  The  aggregate  strength 
was  approximately  4125  officers  and  en- 
listed men.  At  present  the  aggregate 
authorized  strength  is  over  200,000, 
with  an  actual  strength  of  approxi- 
mately 120,000. 

Organization  of  Units 
"Units  of  the  following  classes  have 
been  organized:  Divisional  engineers 
(sappers),  mounted  engineers  (sappers 
for  operating  over  extended  territory), 
forestry  (for  lumbering  and  operation 
of  sawmills),  railway  construction, 
railway  operation,  railway  mainte- 
nance, and  railway  shop  engineers,  road 
(highway  construction  and  mainte- 
nance), supply  and  shop  (general  sup- 
ply, including  all  supplies  except  those 
for  railway  repairs),  general  construc- 
tion (buildings,  wharves,  docks,  etc.), 
mining  (military  mining) ,  quarry  (for 
obtaining  stone  to  be  used  in  engineer- 
ing construction),  surveying,  ranging, 
and  mapping  (topography,  mapping, 
and  sound  and  flash  ranging) ,  gas  and 
flame,  electrical  and  mechanical  (in- 
stallation and  operation  of  electrical 
and  mechanical  plants),  water  supply, 
motor  transportation,  searchlight  (for 
battle-front  illumination,  assistance  in 
transportation,  and  use  against  air- 
craft) ,  pontoon  bridge,  clerical,  labor 
service,  replacement  troops,  crane  oper- 
ators (port  terminal  service),  camou- 
flage, and  storekeepers  and  miscellan- 
eous trades. 

"Of  the  special  engineer  units  re- 
cruited for  service  on  railways  and  in 
the  maintenance  of  lines  of  communi- 
cation, many  are  already  in  France  and 
others  are  awaiting  recruitment  to  full 
strength  in  order  to  be  ready  for  over- 
seas service.  The  first  engineer  troops, 
1100  strong,  to  be  sent  abroad,  arrived 
in  France  about  three  months  after  war 
was  declared.  Since  that  time  the  num- 
ber has  been  greatly  augmented.  These 
troops  have  been  constantly  engaged  in 


general     engineering    work,    including 
the    construction    of    railways,    docks, 
wharves,    cantonments,    and    hospitals 
for  the  use  of  the  American  Expedition-    ^m 
ary    Force.      They   have,    in    some    in-    ^H 
stances,    in    the    performance   of   their    ^^ 
duties,  engaged  in  active  combat  with 
the  enemy. 

Engineer  Reserve  Corps 

"The  Engineer  Reserve  Corps,  author- 
ized June  3,  1916,  was  small  prior  to 
the  war,  but  immediately  applications 
were  received  in  great  numbers.  There 
has  been,  up  to  the  present  time,  a  total 
of  over  20,000  applications  for  commis- 
sions in  the  Engineer  Reserve  Corps, 
and  from  this  number  approximately 
5500  have  been  selected  as  being  fit  tot 
the  duties  required. 

"There  are  now  in  the  Corps  of  Engi- 
neers, including  the  Regular  Army, 
National  Army,  National  Guard,  Engi- 
neer Reserve  Corps,  and  Railroad 
Transportation  Corps,  about  6500  of- 
ficers on  active  duty  and  approximately 
100  reserve  officers  on  inactive  duty. 
Many  of  those  on  inactive  duty  are 
old  and  well-known  engineers  and  spe- 
cialists who  are  retained  on  the  in- 
active list  in  order  that  they  may  be 
available  for  consultation  and  for  the 
solution  of  special  questions  which  may 
be  referred  to  them  from  time  to  time. 

"The  office  of  the  Director  General  of 
Military  Railways,  from  the  beginning 
of  the  war  to  Feb.  20,  1918,  had  placed 
orders  for  railway  supplies  having  an 
aggregate  weight  of  754,000  long  tons 
and  a  value  of  about  $142,000,000. 

The  General  Engineer  Depot,  from 
April  1,  1917,  to  Jan.  31,  1918,  had  is- 
sued a  total  of  over  9500  orders  for  ma- 
terial. Math  a  value  of  about  $202,000,- 
000.  As  the  General  Engineer  Depot 
acts,  to  a  cei'tain  extent,  as  disbursing 
office  for  the  Director  General  of  Mili- 
tary Railways,  the  amount  given  as  ex- 
pended by  the  depot  includes  in  great 
part  the  railway  material  above  men- 
tioned." 


Army  Needs  Men  for  Cantonment 
and  Camp  Utilities 

Names  of  men  who  can  be  commis- 
sioned and  assigned  to  duty  at  vari- 
ous army  camps  in  connection  with  the 
maintenance  and  operation  of  utilities, 
are  desired  by  the  construction  divi- 
sion, quartermaster  corps.  National 
Army.  Men  with  the  necessary  quali- 
fications to  take  charge  of  electric 
lighting,  water  supply,  road  construc- 
tion, steam-heating  plants,  building  re- 
pairs, etc.,  are  asked  to  communicate 
with  Lieut.-Col.  Philander  Betts,  con- 
struction division,  quartermaster  corps, 
National  Army,  7th  and  B  Sts.,  Wash- 
ington, D.  C. 

In  a  number  of  cases,  some  of  the 
officers  already  commissioned  have 
failed  to  develop  the  requisite  ability 
to  organize  and  control  the  necessary 
forces,  which  range  from  200  in  a  Na- 
tional Guard  tented  camp  to  700  men 
in  a  National  Army  cantonment,  where 
there  are  a  number  of  regimental 
steam-heating    plants    besides    a    large 
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central  steam-heating  plant  at  the  base 
hospital,  which  in  most  cases  will 
shortly  have  the  completed  capacity  of 
1500  beds. 

Applicants  for  commissions  should 
be  above  the  draft  age,  and  in  addi- 
tion to  their  technical  knowledge  should 
have  capacity  for  team  work,  and  for 
working  under  discouraging  conditions. 


American    Engineers    Helped    to 
Hold  Germans  Before  Amiens 

A  correspondent  of  the  London 
Daily  Mail  says  that  American  rail- 
way engineers  played  a  prominent  part 
in  the  gallant  defense  put  up  by  Gen- 
eral Carey's  improvised  army,  which 
prevented  the  enemy  from  pushing 
through  to  Amiens  in  the  first  few  days 
of  the  great  attack.  The  improvised 
force  held  an  important  stretch  of  the 
front  against  powerful  German  as- 
saults. 

"There  was  no  doubt  in  anybody's 
mind  that  they  would  hold  on  grimly 
as  long  as  breath  remained  in  their 
bodies,"  says  the  correspondent.  How 
the  men  were  assembled  before  day- 
light, made  up  into  companies  and  bat- 
talions by  noon,  and  were  ready  to 
march  shortly  afterward,  is  told  by 
him: 

"It  was  not  until  it  had  been  in  the 
field  for  some  time  that  the  force  was 
able  to  get  artillery.  As  soon  as  they 
had  it  they  certainly  used  it  to  good 
advantage;  in  the  beginning,  however, 
it  was  the  men  who  held  the  enemy  back 
with  their  bodies." 


Putting  Cleveland  Water  Filters 
in  Operation 

Foundation  settlement  defects  in 
the  water-filtration  plant  for  Cleveland, 
Ohio,  have  been  sufficiently  overcome 
to  permit  the  plant  being  put  in  oper- 
ation up  to  about  two-thirds  of  its 
designed  capacity  Apr.  12.  The  pres- 
ent average  daily  water  consumption 
in  Cleveland  is  about  110,000,000  gal. 
Of  this  about  100,000,000  gal.  will  be 
filtered  from  now  on  and  about  10,000,- 
000  gal.  of  unfiltered  water  will  be 
pumped  by  the  east  side  station  at 
Kirkland  St.  On  Mar.  16  the  filter 
plant  was  started  in  operation  to  the 
extent  of  supplying  33,000,000  gal. 
daily.  This  was  gradually  increased  to 
68,000,000  gal.  and  then  raised  on  Apr. 
12  as  stated  above.  The  plant  was 
originally  designed  to  give  a  capacity 
of  150,000,000  gal.  per  day  from  36 
filter  units. 

The  maximum  amount  of  water  used 
by  Cleveland  was  163,000,000  gal.  on 
Feb.  6,  when  the  temperature  was  below 
zero.  On  that  day  the  total  pumpage 
was  157,000,000  gal.,  the  balance  of 
the  consumption  coming  from  storage. 
Because  of  the  growth  of  the  city  and 
the  possible  inability  of  the  west  side 
filtration  plant  to  meet  the  entire  de- 
mand, the  city  proposes  to  start  con- 
struction of  the  proposed  east  side  filter 
plant  soon.  J.  W.  Ellms,  who  has  been 
dividing  his  time  between  the  super- 
vision of  water  filtration  at  Cincinnati 


Engineering  Photography  Depicts 
Triple  Train  Wreck 

Not  because  civil  engineers  as  such 
are  vitally  interested  in  railroad  col- 
lisions is  the  accompanying  photograph 
shown,  but  because  the  perfoimances 
of   the    three    trains    involved    were    so 


across  tracks  3  and  2,  for  westbound 
freight  and  pas.senger  service,  respec- 
tively. Train  51,  the  Empire  State  Ex- 
press, running  on  track  2,  struck  the 
wreckage.  Its  locomotive  turned  over 
and  appears  in  the  foreground,  across 
a  gondola.  Its  tender  and  coaches  were 
thrown    toward    the    river,    and    were 


PERFORMANCE  OF  THREE  TRAINS  IN  COLLISION  SHOWN   BY  ONE  PICTURE 


unusual  and  because  the  civil  engineer 
who  furnished  the  photograph  so  evi- 
dently perceived  the  opportunity  to  tell 
the  whole  story  with  one  picture  taken 
from  the  right  spot. 

The  triple  wreck  occurred  Apr.  8, 
near  Amsterdam,  N.  Y.,  on  the  New 
York  Central  R.R.  Several  cars  on 
an  eastbound  freight  train  on  track  4, 
the  remains  of  which  are  seen  in  the 
foreground  of  the  picture,  were  de- 
railed   by    a    broken    truck,    spreading 


struck  by  eastbound  passenger  train 
No.  16,  running  on  track  1.  The  loco- 
motive of  No.  16  has  turned  a  right 
angle  without  material  damage  to  the 
rest  of  the  train,  or  appai-ently  with- 
out much  additional  damage  to  No,  51. 
The  tender  and  first  coaches  of  No.  51 
are  seen  beyond  No.  16. 

Only  one  death,  that  of  the  engine- 
man  of  No.  51,  was  caused. 

F.  E.  Crane,  civil  engineer,  Amster- 
dam, N.  Y.,  furnished  the  photograph. 


and  Cleveland,  will  give  all  his  time  to 
Cleveland  beginning  May  1.  He  will 
have  charge  of  the  operation  of  the 
west  side  water-filtration  plant  and  also 
of  the  design  of  the  new  east  side  plant 
from  the  purification  as  contrasted  with 
the  structural  side. 


Return  Loads  Bureau  for  New 
York  City 

Following  a  request  from  the  High- 
way Transport  Committee  of  the 
Council  of  National  Defense,  the  Mer- 
chants' Assn.  of  the  City  of  New 
York  has  appropriated  $5000  for  the 
establishment  of  a  return  loads  bureau 
in  that  city.  This  innovation  in  the 
commercial  use  c.f  the  highways  has 
been  receiving  much  attention  recently. 
In  Engineering  Neivs-Record  of  Apr. 
4,  p.  688,  mention  was  made  of  the 
campaign  inaugurated  by  the  U.  S. 
Chamber  of  Commerce  to  pi'omote  the 
establishment   of   such  bureaus. 

It  is  asserted  that  much  relief  to  the 
railroads  is  being  afforded  by  com- 
mercial motor  truck  deliveries  of  com- 
modities. No  doubt  the  cost  of  such 
service  is  reduced  by  providing  revenue 
producing  loads  for  return  trips  rather 
than  letting  trucks  go  back  empty  to 
their  points  of  origin. 


Contractor  Loses  Mare  Island 
Dry-Dock  Decision 

Claim  made  by  the  Atlantic,  Gulf  & 
Pacific  Co.  for  $470,700.44,  representing 
cost  plus  profit  in  dry-dock  construction 
at  Mare  Island,  Calif.,  has  been  denied 
by  the  Court  of  Claims,  and  judgment 
rendered  against  the  company  for  court 
costs.  The  court,  however,  dismissed 
the  Government  counterclaim  of  $489.22 
for  the  excess  cost  of  completing  the 
dry-dock. 

In  1899  the  Atlantic,  Gulf  &  Pacific 
Co.  contracted  to  construct  a  timber 
drydock  for  $729,000.  The  following 
year  an  act  of  Congress  changed  the  re- 
quirements from  timber  to  concrete  and 
stone  construction.  A  supplemental 
agreement  was  made  to  cover  the  in- 
creased cost,  the  price  being  raised  to 
$1,125,233.83.  In  1903  the  cofferdam 
gave  way  completely,  which  made  it 
impossible  to  finish  the  dock  at  a  profit 
within   the   contract  price. 

Indianapolis  Sewage  Disposal 
Plan  Adopted 

Plans  for  sewage  disposal  have  been 
adopted  by  the  Board  of  Sanitai*y  Com- 
missioners of  Indianapolis  and  Apr.  24 
has  been  set  as  the  date  for  public  hear- 
ing  at   which   objections   may  be   sub- 
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niitted  in  accordance  with  the  statute 
creating:  the  commission.  The  method 
of  disposal  is  Project  3-A,  recommended 
by  George  W.  Fuller,  consulting  engi- 
neer, New  York  City,  in  his  report, 
which  was  abstracted  in  Engineering 
News-Record  of  Nov.  22,  1917,  p.  972. 
This  project  includes  an  intercepting 
sewer,  a  pumping  station,  grit  cham- 
ber, fine  screens,  sprinkling  filters  and 
humus  tanks,  together  with  apparatus 
for  pressing  and  drying  the  humus 
sludge  for  sale  as  a  fertilizer.  Appli- 
cation will  be  made  to  the  capital  issues 
committee  of  the  Federal  Reserve 
Board  for  approval  of  the  necessary 
bonds  for  the  plant.  The  members  of 
the  board  are  Henry  W.  Klausmann, 
city  civil  engineer,  president;  C.  H. 
Hurd,  vice  president;  anad  Jay  Craven, 
secretary. 

Col.  Sullivan  Confirmed  on  Advice 
of  Boston  C.  E.  Society 

Col.  Thomas  F.  Sullivan,  whose  ap- 
pointment as  commissioner  of  public 
works  of  Boston  was  noted  in  Engi- 
neering News-Record  of  Mar.  28,  p. 
637,  has  been  confirmed  by  the  Massa- 
chusetts Civil  Service  Commission.  The 
delay  in  confirmation  was  due  largely 
to  the  difficulty  in  reaching  a  decision 
whether  or  not  Colonel  Sullivan  is  "a 
civil  engineer  of  recognized  standing  in 
that  profession,"  as  required  by  a  city 
ordinance.  Although  he  has  been  road- 
master  of  the  Boston  Elevated  Railway 
for  many  years,  Colonel  Sullivan  is  not 
a  member  of  any  engineering  society, 
leaving  the  street  railway  associations 
out  of  consideration.  The  Civil  Service 
Commission  asked  the  assistance  of  the 
board  of  government  of  the  Boston 
Society  of  Civil  Engineers,  which  made 
a  thorough  investigation  through  a 
committee  of  past  presidents,  and  re- 
ported that  in  its  opinion  Colonel  Sul- 
livan is  an  engineer  of  recognized 
standing  as  required  by  the  ordinance. 
Engineering  Neivs-Record  is  informed! 
that  the  board  of  government  of  the 
society  recognized  that  in  undertaking 
this  inquiry  it  was  entering  upon  a 
matter  which  might  be  delicate  and 
even  unpleasant,  but  the  members  felt 
that  it  was  a  public  duty  which  could 
not  be  avoided. 


Engineering  Societies 


The  Summit  Society  of  Civil  Engi- 
neers was  recently  organized,  with  head- 
quarters in  Akron,  Ohio.  Charles 
Fish  is  president  and  G.  E.  Mc- 
Curdy  is  secretary  and  treasurer. 
The  active  membership  is  composed  of 
practicing  engineers  and  surveyors  and 
the  associate  membership  will  include 
engineers  engaged  in  public  work  for 
the  cities,  villages  and  state  in  Sum- 
mit County.  The  objects  of  this  organi- 
zation are  to  promote  the  int3rests  of 
the  engineering  profession  in  this  ter- 
ritory and  to  cooperate  with  other 
organizations    for    the    betterment    of 


Calendar 


Annual  Meetings 


AMERICAN  WATER-WORKS  AS- 
SOCIATION; 47  State  St.,  Troy, 
N,    Y.  :   May  13-18.  St.   I^uis.  Mo. 

AMERICAN  ASSOCIATION  OF  EN- 
GINEERS ;  29  South  La  Salle  St.. 
Chicag-o  ;  May  14,  Chicago. 

AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS;  29  West  39th 
St.,  New  York  ;  Spring  meeting,  June 
4-7,   Worcester,    Mass. 

AMERICAN  INSTITUTE  OF  CHEMI- 
CAL ENGINEERS;  129  York  St., 
Brooklyn,  N.  Y.  ;  June  19-22,  Ber- 
lin,   N.    H. 

AMERICAN  CONCRETE  INSTI- 
TUTE ;  27  School  St.,  Boston ;  June 
24-26,  Atlantic  City,  N.  J. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS  ;  University  of 
Pennsylvania,  Philadelphia ;  June 
25-28,  Atlantic  City.  N.  J. 

AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS;  29  West 
39th  St.,  New  York ;  Atlantic  City, 
June  26-28. 


civic  conditions.  The  society  has  al- 
ready started  an  active  campaign  for 
the  preservation  of  monuments  and  the 
filing  and  standardizing  of  surveys  for 
street  and  road  improvement.  In  this 
connection  also  the  society  is  endeavor- 
ing to  show  public  and  private  organi- 
zations the  value  of  the  engineer's  work 
and  the  need  of  making  careful  engi- 
neering studies  before  starting  any  im- 
portant improvement. 

The  Apr.  20  meeting  of  The  Pitts- 
burgh Section  of  the  Association  of 
Iron  and  Steel  Electrical  Engineers 
will  be  addressed  by  W.  S.  Scott,  of  the 
Westinghouse  Electric  &  Mfg.  Co.,  on 
"The  Electric  Furnace  for  Annealing 
Treatment  and  Forging  of  Steel."  On 
Apr.  27  The  Cleveland  Section  will  hear 
a  paper  on  "Electric  Soaking  Pits, 
Annealing  and  Heat  Treating  Furnaces 
and  Furnaces  for  Melting  Non-Ferrous 
Metals,"  by  T.  F.  Bailey,  president  of 
the   Electric   Furnace   Company. 

At  the  meeting  in  Denver,  Apr.  13,  of 
The  Colorado  Association  of  Members 
of  the  American  Society  of  Civil  Engi- 
neers Arthur  O.  Ridgway,  assistant 
chief  engineer  of  the  Denver  &  Rio 
Grande  R.R.,  spoke  on  "Our  Railroads 
in  War  Times."  Mr.  Ridgway  pre- 
sented the  general  railway  situation  as 
follows:  (1)  The  standing  of  the  rail- 
ways of  the  United  States  aniong  the 
world's  railways  in  extent  of  physical 
property,  capitalization,  public  service 
rendered  and  return  to  the  owners; 
(2)  the  physical  condition  and  traffic 
burdens  of  the  United  States  railways 
since  the  beginning  of  the  war  and  up 
to  the  time  that  federal  control  became 
eff'ective;  (3)  the  significance  of  federal 
control  and  its  effect  on  federal  valua- 
tion, and  particularly   on   engineering. 

There  was  a  joint  meeting  of  the 
Minnesota  Section  of  members  of 
the  American  Institute  of  Elec- 
trical Engineers,  American  Society 
of  Civil  Engineers,  St.  Paul  So- 
ciety of  Civil  Engineers  and  Min- 
neapolis Engineers'  Club  in  the  audi- 
torium of  the  main  engineering  build- 


ing of  the  University  of  Minnesota, 
Apr.  9.  A.  F.  Meyer,  president  of  the 
St.  Paul  Civil  Engineers'  Society,  pre- 
sided. The  occasion  of  this  joint  meet- 
ing was  the  reading  of  a  paper  by  Dan- 
iel W.  Mead  on  methods  of  increasing 
the  output  of  hydro-electric  plants.  Mr. 
Mead's  talk  was  illustrated  with  lantern 
slides  of  photographs  and  diagrams 
showing  economies  to  be  worked  out 
in  modern  water  plants.  He  began  with 
the  value  of  storage  reservoirs,  faulty 
construction  of  tail  races,  intakes  and 
trash  screens,  with  input  and  output 
curves  for  various  conditions  and  gra- 
phical analyses  of  the  efficiency  of 
various  types  of  plants.  Photographs 
of  tail  race  and  head  race  conditions 
at  various  plants  were  shown,  and  a 
vertical  cross  section  of  late  installa- 
tions, together  with  a  tabulation  of  the 
Increase  in  efficiencies  of  various  types 
of  water  wheels,  from  the  old  30-inch 
design  to  the  present  modern  turbine 
installation.  The  discussion  was  led  by 
P.  E.  Thian,  president  of  the  North- 
western Association  of  members  of  the 
American  Society  of  Civil  Engineers, 
and  Francis  E.  Shenehon,  consulting 
liydraulic  engineer. 

Patriotism  marked  the  meeting  and 
dinner  given  by  The  Springfield,  111., 
Engineers'  Club  Apr.  3.  E.  R.  Shep- 
herd of  Washington,  D.  C,  associate 
engineer  of  the  U.  S.  Bureau  of  Stand- 
ards, gave  an  illustrated  talk  on  the 
bureau's   work. 

Mrs.  Ada  Ward,  English  humorist 
and  cartoonist,  on  Apr.  11  addressed 
members  of  the  Chicago  Engineers' 
Club.  She  drew  some  of  the  cartoons 
with  which  she  used  to  amuse  the  Tom- 
mies at  the  front. 

The  Illinois  Section  of  the  American 
Water- Works  Association  held  its  reg- 
ular spring  meeting  Apr.  16-17  at  Ur- 
bana.  Water  waste  elimination,  rising 
costs  of  materials,  cold  weather  diffi- 
culties, pump  tests  and  public-utility 
problems  were  the  subjects  discussed. 

The  follovdng  officers  of  the  County 
Engineers   Association  of  New  Jersey 

were  elected  to  serve  for  the  year  1918: 
James  Logan,  Burlington  County,  pres- 
ident; Garwood  Ferguson,  Passaic 
County,  vice-president;  Alvin  B.  Fox, 
Middlesex  County,  treasurer;  T.  J.  Was- 
ser,  Hudson  County,  secretary. 

Henry  L.  Doherty,  president  of 
Henry  L.  Doherty  &  Co.,  bankers  and 
operators  of  public  utility  corporations, 
addressed  The  Cleveland,  Ohio,  En- 
gineering Society,  April  9,  in  the  ab- 
sence of  W.  H.  Finley,  chief  engi- 
neer of  the  Chicago  &  North  Western 
Ry.  Mr.  Doherty  has  been  engineer  or 
manager  of  gas,  electric  or  traction 
companies  in  more  than  25  American 
cities.  In  his  address  he  held  that  the 
United  States  will  win  the  war  through 
organization  and  invention,  in  which 
America  is  foremost.  He  said  he  had 
gone  to  Cleveland  to  propose  the 
organization  of  industry,  only  to  find 
that  it  had  already  been  done  by  the 
War  Industries  Commisaion.     He  urged 
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every  local  engineering  society  to  make 
arrangements  to  encourage  invention 
and  sift  the  schemes  that  are  offered, 
advocating  those  of  merit  and  making 
them  known  to  the  Government.  Mr. 
Doherty  touched  also  upon  many  other 
prases  of  the  war  problems  now  con- 
fronting the  army  and  navy. 

On  Apr.  23  the  society  will  be  ad- 
dressed by  Dr.  R.  H.  Fernald,  profes- 
sor in  charge  of  mechanical  engineer- 
ing University  of  Pennsylvania,  on  "Is 
Our  Fuel  Supply  Nearing  Exhaustion?" 

The  Civil  Engineers'  Society  of  St. 
Paul,  Minn.,  on  Apr.  8  was  addressed 
by  W.  L.  Darling,  member  of  the  spe- 
cial railway  commission  to  Russia,  who 
told  of  "Railway  and  Other  Conditions 
in  Russia." 


4 


PERSONAL  Notes 


I 


L.  V.  Edwards,  professor  of 
highway  engineering,  Washington  State 
College,  Pullman,  Wash.,  has  been  en- 
gaged as  assistant  county  engineer  of 
Whitman  County  with  headquarters  at 
Colfax.  He  will  be  an  assistant  to 
County  Engineer  J.  M.  McCaw,  and  will 
act  in  the  capacity  of  a  consulting  en- 
gineer. Mr.  Edwards  plans  to  resign 
from  the  college  faculty  immediately. 
More  than  $50,000  is  to  be  expended  on 
the  roads  of  Whitman  County  during 
the  year. 

P.J.HURTGEN,  who  for  the  past 
five  months  has  served  as  acting  city 
engineer  of  Kenosha,  Wis.,  was  elected 
city  engineer  for  the  coming  year  by 
the  common  council  Apr.  1.  Mr.  Hurt- 
gen  has  been  dividing  his  services  be- 
tween Burlington,  Wis.,  and  Kenosha 
but  will  give  his  entire  time  to  Ken- 
osha. Alfred  Wood  was  elected  first 
tween  Burlington,  Wis.,  and  Kenosha, 
Ben  Brennan,  former  city  engineer,  is 
now  with  the  United  States  Army  in 
France  and  his  position  is  to  be  held 
open. 

C  .  M .  Baker  has  resigned  his 
position  as  assistant  engineer  with  the 
New  York  State  Department  of  Health, 
and  has  accepted  an  appointment  as 
sanitary  engineer  in  the  U.  S.  Public 
Health  Service.  He  is  at  present  in 
Macon,  Ga.,  engaged  in  work  in  con- 
nection with  the  control  of  malaria  in 
the  extra-cantonment  zones. 

Hugh  H.  Lumsden,  recently 
employed  as  chief  designer  for  I.  G. 
Hedrick,  consulting  engineer,  Kansas 
City,  Mo.,  has  accepted  a  commission 
in  the  cantonment  construction  divi- 
sion. National  Army.  He  will  report 
at  Washington  April  22.  Mr.  Lumsden 
has  been  chiefly  engaged  in  construc- 
tion work  in  connection  with  bridges 
and  railroad  terminal  building  construc- 
tion for  the  past  12  years. 

Victor  H.  Cochrane,  bridge 
engineer  for  Kansas  City,  Mo.,  and  for 
several  years  a  member  of  the  firm  of 


Hedrick  &  Cochrane,  consulting  engi- 
neers, has  accepted  a  commission  as 
major  in  the  cantonment  division  of  the 
Army,  reporting  to  Washington  Apr. 
15.  Mr.  Cochrane  was  for  several  years 
chief  draftsman  for  the  firm  of  Wad- 
dell  &  Hedrick,  and  has  been  con  lected 
in  various  capacities  with  many  bridges 
of  importance  in  Kansas  City  and  its 
vicinity. 

A.  Lincoln  Fellows,  for- 
merly engineer  member  of  the  Public 
Utilities  Commission  of  the  city  and 
county  of  Denver,  Colo.,  has  opened  an 
office  for  the  general  practice  of  engi- 
neering at  Kemmerer,  Wyo. 

I  R  A  A.  K  I  p  p,  J  R.,  of  South  Orange, 
N.  J.,  has  resigned  as  a  member  of  the 
State  Highway  Commission.  He  has 
been  succeeded  by  Samuel  Haverstick, 
Trenton. 

A.  F.  Cotton,  New  Westminster, 
B.  C,  has  been  appointed  municipal 
engineer  to  succeed  J.  H.  O'Hara,  who 
resigned. 

W.  H.  WiNTERROWD  has  been 
appointed  chief  mechanical  engineer  of 
the  Canadian  Pacific  Ry.,  succeeding 
W.  E.  Woodhouse,  whose  assistant  he 
was.  He  was  in  the  service  of  the 
Pennsylvania  R.R.  and  New  York  Cen- 
tral R.R.  before  joining  the  staff  of 
the  Canadian  Pacific  Ry.  6  years  ago. 

Maj.  George  Rathjens,  un- 
til recently  commander  of  one  of  the 
battalions  of  the  313th  Engineers,  has 
been  promoted  to  the  rank  of  lieuten- 
ant-colonel of  the  regiment. 

To  Capt.  Philip  J.  McCau- 
L  E  Y ,  of  the  151st  Field  Artillery,  has 
been  awarded  the  Distinguished  Serv- 
ice Cross,  the  newly  created  medal 
awarded  by  the  United  States  for  es- 
pecial bravery  shown  in  action.  Cap- 
tain McCauley  is  a  graduate  of  Purdue 
University,  and  a  member  of  the  Civil 
Engineers'  Society  of  St.  Paul,  Minn. 
For  three  years  he  was  connected  with 
the  office  of  the  Minnesota  state  drain- 
age engineer,  and  since  1911  has  been 
engineer  in  charge  of  Judicial  Ditches 
Nos.  3  and  4  at  Floodwood,  Minn.  He 
has  been  a  member  of  the  Minnesota 
National  Guard  for  eight  years,  com- 
manding Battery  C  of  the  First  Minne- 
sota Field  Artillery.  During  the  win- 
ter of  1916-17  he  served  on  the  Mexican 
border  at  Fort  Sill,  Texas.  He  is  33 
years  old. 

J.  C.  Rockwell  has  been  pro- 
moted from  the  position  of  manager  of 
the  light  and  power  department  to  gen- 
eral manager  of  the  Manila  (P.  I.) 
Electric  Railroad  &  Light  Co.  Mr. 
Rockwell  was  graduated  in  1914  from 
Cornell  University  with  the  degree  of 
mechanical  engineer.  Following  his 
graduation  he  engaged  in  track  con- 
struction work.  In  1906  he  became 
superintendent  of  transportation  of  the 
Syracuse  (N.  Y.),  Lakeshore  &  Noith- 
ern  Railroad  Co.  He  was  appointed 
general  superintendent  in  1909  of  the 
Charleston    (W.  Va.)    Interurban   Rail- 


road Co.,  and  the  following  year  was 
elected  general  manager  of  this  com- 
pany. In  1911  he  joined  the  operating 
organization  of  The  J.  G.  White  Man- 
agement Corporation,  New  York  City, 
and  was  assigned  to  the  Manila  Elec- 
organization  of  the  J.  G.  White  Man- 
ager of  the  light  and  power  depart- 
n'ent.  Mr.  Rockwell  has  been  on  a  visit 
to  the  United  States  and  is  now  return- 
ing to  Manila. 

J.  W.  H  a  N  N  a,  chief  engineer  of  the 
Kansas  City  Terminal  Ry.,  will  handle 
directly  hereafter  the  work  of  the 
bridge  department.  George  E.  Teb- 
betts,  bridge  engineer,  has  gone  to 
Washington,  as  noted  in  last  week's 
Engineering  News-Record. 

H.  G.  F  L  u  R  Y,  former  office  engi- 
neer in  the  bridge  department  of  the 
Kansas  City  Terminal  Ry.,  and  recently 
v/ith  the  American  Bridge  Co.,  at  Gary, 
Ind.,  has  accepted  a  position  in  the 
contracting  department  of  the  Kansas 
City  Structural  Steel  Company. 

H.  E.  Stevens,  chief  engineer, 
will  have  charge  both  of  the  offices  of 
chief  engineer  and  of  chief  engineer 
maintenance  of  way  of  the  Northern 
Pacific  Ry.,  which  were  consolidated 
after  the  appointment  of  A.  M.  Burt 
as  acting  vice-president  in  charge  of 
operation. 

G.  B.  B  R  0  D  e,  secretary  and  gen- 
eral manager  of  the  William  Brode 
Co.,  general  contractors.  Newcomers- 
town,  Ohio,  has  received  a  leave  of  ab- 
sence for  the  period  of  the  war,  and 
has  accepted  a  commission  as  captain 
in  the  Quartermaster  Corps,  National 
Army,  and  has  been  assigned  to  dock 
and  terminal  warehouse  construction 
at  Charleston,  S.  C.  E.  C.  Johns, 
assistant  superintendent  for  the  com- 
pany, has  also  received  leave  of  ab- 
sence for  the  period  of  the  war  and  is 
with  the  Twentieth  Engineers  in  train- 
mg  at  Washington,  D.  C. 

W.  L.  Miller,  city  manager  of 
St.  Augustine,  Fla.,  resigned  recently 
to  accept  a  position  in  New  York  City. 
He  has  been  succeeded  by  Eugr^ne  Mas- 
ters, former  mayor  of  St.  Augustine 
Mr.  Miller  has  been  -ity  manager  of 
the  Florida  city  since  Aug.  1,  1915. 

Jerome  L.  Cheney,  Syracuse, 
was  nominated  by  Governor  Whitman 
for  member  of  the  Public  Service  Com- 
mission of  the  State  of  New  York,  Sec- 
ond District,  and  was  confirmed  by  the 
Senate  Apr.  12.  Mr.  Cheney  succeeds 
the  late  William  T.  Emmet.  He  is  a 
lawyer. 

Maurice  M.  Williams,  ter- 
minal engineer  in  the  office  of  the  New 
York  State  engineer  and  surveyor,  has 
resigned  to  become  consulting  engineer 
in  the  department  of  the  Quartermaster 
General  at  Washington.  He  will  have 
charge  of  construction  and  detail  work 
on  the  various  ports  of  embarkation  and 
the  work  on  the  expeditionary  depots 
along  the  Atlantic  coast  on  whirh  the 
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United  States  is  about  to  expend  more 
than  $200,000,000.  Mr.  Williams  wiil 
be  directly  under  General  Goethals. 
He  has  been  engaged  in  the  planning 
and  detail  work  of  freight  handling  on 
the  various  state  barge  canal  termi- 
nals since  Jan.  1,  1915.  He  is  a  grad- 
uate of  Colgate  University. 

William  A.  Stickel,  assist- 
ant county  engineer  of  Essex  County, 
New  Jersey,  has  received  leave  of  ab- 
sence for  the  duration  of  the  war.  He 
has  entered  the  engineering  department 
of  the  navy  as  a  chief  petty  officer. 

Waddell  &  Son,  Inc.,  has 
moved  its  New  York  offices  to  35  Nas- 
sau Street. 

Capt.  John  P.  Hurley,  Com- 
pany K,  165th  Infantry,  reported  Apr. 
11  as  slightly  wounded  in  action,  is 
the  senior  company  commander  in  his 
battalion  and  has  taken  the  command 
of  Maj.  Timothy  J.  Moynahan,  who  was 
slightly  wounded  in  action  about  Mar. 
28.  Captain  Hurley  was  a  member  of 
the  69th  Regiment,  New  York  National 
Guard,  for  several  years  and  served 
with  it  on  the  Mexican  border  in  1916. 
He  was  a  member  of  the  engineers' 
statf  of  the  Public  Service  Commis- 
sion, New  York  City,  and  the  High- 
ways Department  of  the  city,  and  did 
much  of  the  engineering  work  in  the 
border  camps.  He  is  39  years  old  and 
a   resident  of   Brooklyn,   N.   Y. 

E.  L.  Sparks,  industrial  editor 
of  Engineering  News-Record,  has  left 
the  staff  to  become  New  England  repre- 
sentative of  the  Ball  Engine  Co.,  steam- 
shovel  manufacturers  of  Erie,  Penn. 
From  1902  to  1914  Mr.  Sparks  was  en- 
gaged in  railroad  construction  work  in 
the  Southwest,  being  appointed  as- 
sistant engineer  maintenance  of  way  on 
the  Tucson  division  of  the  Southern 
Pacific  Co,  in  1906.  In  1914,  Mr. 
Sparks  joined  the  staff  of  Engineering 
Record  in  the  advertising  service  de- 
partment, and  in  1917  became  indus- 
trial editor  of  Engineering  News- 
Record. 

J.  W.  Ell  MS,  superintendent  of 
filtration,  in  charge  of  the  water  puri- 
fication works  of  Cincinnati,  has  re- 
signed to  become  engineer  of  water 
purification,  Cleveland,  Ohio,  water- 
works. He  will  have  full  charge  of  the 
West  Side  filtration  plant,  and  will 
assist  in  the  designing  of  the  proposed 
East  Side  water  purification  plant. 
Besides  holding  his  public  office  in  Cin- 
cinnati, Mr.  Ellms  has  been  engaged  in 
practice  as  a  consulting  engineer. 

Prof.  George  F.  Swain,  who 
has  been  speaking  in  the  West,  returned 
to  the  Massachusetts  Institute  of  Tech- 
nology with  the  degree  of  LL.D.  con- 
ferred on  him  by  the  University  of 
California. 

Prof.  F.  H.  Newell,  head  of 
the  department  of  civil  engineering  of 
the  University  of  Illinois,  is  the  re- 
cipient of  the  Cullum  Geographical 
meaal  awarded  by  the   American   Geo- 


graphical Society  of  New  York.  The 
last  one  to  receive  the  honor  was  Gen. 
George  W.  Goethals,  in  recognition  of 
his  services  in  connection  with  the 
Panama  Canal.  Others  have  been  Ad- 
miral Robert  E.  Peary,  Fridtjof  Nan- 
sen,  Sir  John  Murray,  the  Duke  of  the 
Abruzzi,  Sven  Hedin  and  Sir  Ernest  H. 
Shackleton. 

The  inscription  on  the  medal  reads: 
"Frederick  Haynes  Newell,  organizer 
and  director  of  the  United  States 
Reclamation  Service,  1907-1914.  He 
carried  water  from  a  mountain  wilder- 
ness to  turn  the  waste  places  of  the 
desert  into  homes  for  freemen." 

E.  L.  Mosley,  assistant  engineer 
valuation  department  of  the  Illinois 
Central  R.R.  Co.,  has  been  granted  a 
leave  of  absence  to  accept  the  position 
of  supervising  engineer  on  the  U.  S. 
Government  Explosives  Plant  "C," 
Nitro,  W.  Va. 

C.  I.  Anderson,  assistant  engi- 
neer in  charge  of  bridge  and  building 
section  of  the  valuation  department  of 
the  Illinois  Central  R.R.  Co.,  has  been 
granted  a  leave  of  absence  to  accept 
the  position  of  supervising  engineer  on 
the  U.  S.  Government  Explosives  Plant 
"C,"  now  under  construction  at  Nitro, 
W.  Va. 

Edward  de  V.  Tomkins, 
consulting  and  constructing  engineer, 
who  has  for  the  past  seven  years  had 
offices  in  New  York  City,  has  moved  to 
Chicago  to  take  the  general  agency  of 
the  Cement  Gun  Co.,  Inc.,  Allentown, 
Penn.,  in  charge  of  its  midwest  terri- 
tory, with  headquarters  in  Chicago. 
Mr.  Tomkins  was  bridge  engineer  in 
charge  of  construction  for  the  City  of 
New  York  for  six  years,  and  during 
the  past  administration  was  deputy 
commissioner  of  the  Department  of 
Docks  and  Ferries  of  New  York  City. 
His  previous  commercial  experience 
was  as  manager  of  the  New  York  of- 
fice of  the  Trussed  Concrete  Steel  Co., 
manager  of  the  Philadelphia  office  of 
the  Columbian  Fireproofing  Co.,  and 
manager  of  the  New  York  office  of  the 
Maine  Electric  Company. 

W.  Nelson  Smith,  who  was 
for  some  years  electric  traction  engi- 
neer with  Westinghouse  Church  Kerr 
&  Co.,  and  recently  efficiency  engineer 
of  the  American  Agricultural  Chemical 
Co.,  is  connected  for  the  time  being  with 
Sydney  E.  Jenkins  &  Co.,  engineers  and 
constructors,  Vancouver,  B.  C,  as  elec- 
trical engineer. 

D.  Hubbard  has  been  appointed 
division  engineer  of  the  Newark,  Ohio, 
division  of  the  Baltimore  &  Ohio  R.R., 
vice  C.  R.  Diemar  transferred. 

C.  A.  B  R  0  Y  H  I  L  l,  who  was  city 
engineer  of  Normal,  111.,  several  years, 
has  been  elected  again  to  the  position 
by  the  city  council,  after  an  interval 
of  a  year. 

S.  E.  Bowers,  assistant  city  park 
engineer,  of  Cleveland,  Ohio,  has  been 
appointed  head  of  the  new  division  of 
underground  works  of  the  city. 


Obituary 


Maj.  Edward  R.  Kit/ible, 
Engineer  Corps,  U.  S.  A.,  who  died 
in  France  Apr.  9  of  wounds  received 
in  action,  graduated  from  West  Point 
as  an  honor  man  in  the  class  of  1915, 
and  was  commissioned  a  second  lieu- 
tenant of  the  Corps  of  Engineers.  His 
promotion  had  been  rapid,  and  he  was 
recently  commissioned  a  major.  He 
was  born  in  Oregon  and  was  appointed 
to  the  Military  Academy  from  Texas. 
He  served  about  a  year  at  the  Wash- 
ington Barracks  and  accompanied  a 
battalion  of  engineers  to  France  with 
one  of  the  earliest  expeditionary  con- 
tingents. His  home  was  in  Galveston, 
Tex. 

Andrew  Rinker,  former  city 
engineer  of  Minneapolis,  died  recently 
in  that  city.  He  held  office  from  1871 
to  1893,  and  is  credited  with  a  leading 
and  active  part  in  the  development  of 
the  city  utilities,  notably  street  paving, 
water-works  installation  and  the  de- 
velopment of  the  sewer  system.  After 
leaving  office  in  1893  he  went  into  com- 
mercial engineering  for  a  time,  and  in 
1896  became  engineer  for  the  Great 
Falls  Townsite  Co.  in  Montana.  He 
laid  out  that  city,  and  helped  greatly, 
by  tree  planting  and  otherwise,  to 
beautify  it.  He  returned  to  the  service 
of  Minneapolis  as  city  engineer  in  1902 
and  continued  in  that  office  until  1913, 
when  he  retired  to  take  up  practice  as 
a  consulting  engineer.  Mr.  Rinker  was 
69  years  old. 

William  C.  McDonald,  first 
governor  of  the  state  of  New  Mexico, 
died  at  El  Paso,  Tex.,  Apr.  11.  He 
was  born  in  Jordanville,  N.  Y.,  in  1858, 
and  went  west  soon  after  his  gradua- 
tion from  Cazenovia,  N,  Y.,  Seminary. 
In  his  early  life  he  practiced  as  a  civil 
engineer  and  surveyor.  He  served  as 
governor  of  New  Mexico  1912-16. 

John  B.  B  r  o  p  h  y,  of  the  engi- 
neering staff  of  the  Cornwall,  Ont, 
Canal,  died  recently  at  Cornwall,  Ont., 
following  a  stroke.  He  was  formerly 
engineer  of  St.  Peter's  Canal,  Nova 
Scotia. 

Joseph  Hanreddy,  contractor, 
died  at  his  home  in  Chicago,  Apr.  9. 
He  was  born  in  that  city  in  April, 
1864.  His  earlier  work  in  the  con- 
tracting business  was  mainly  paving, 
but  later  he  undertook  larger  jobs. 
Among  the  more  important  works  car- 
ried out  by  him  were  the  Lawrence  Ave. 
intercepting  sewer  and  pai't  of  the 
Southwest  water  tunnel  under  the  city, 
at  Chicago;  the  Linnwood  Ave.  intake 
tunnel  under  the  lake,  at  Milwaukee, 
Wis.,  and  the  Lake  Union  tunnel  at 
Seattle,  Wash. 
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Export  Trade  Combinations 
Will  Be  Lawful 

President    Signs    Webb    Bill — Benefits 

to  Be  Derived  Are  Shown  by 

Manufacturers'   Attitude 

Combinations  of  domestic  manufac- 
turers for  the  purpose  of  farthering  the 
interests  of  American  export  trade  are 
permitted  by  the  Webb-Pomerene  law, 
signed  by  the  President.  Under  the 
terms  of  the  law  the  provisions  of  the 
Sherman  anti-trust  law  are  nullified 
so  far  as  export  commerce  is  concerned. 
To  enjoy  the  benefits  to  exporters  stip- 
ulated in  the  bill,  all  associations  en- 
geged  in  export  trade  must  file  state- 
ments with  the  Federal  Trade  Com- 
mission within  60  days.  The  Federal 
Trade  Commission  is  empowered  to  in- 
vestigate and  report  on  alleged  cases 
of  unfair  competition  and  price  de- 
pression in  export  trade  with  a  view 
to  stopping  such  practices  through 
action  of  the  Attorney  General. 

The  conference  report  on  the  bill, 
which  was  presented  to  both  houses 
of  Congress,  contained  only  minor 
changes,  having  the  effect  of  excluding, 
from  the  comprehensive  definition  given 
in  the  section  of  "export  trade,"  the 
selling  of  goods,  wares  and  merchandis- 
ing for  resale,  as  well  as  for  consump- 
tion within  the  United  States  or  any 
territory  thereof.  Other  amendments 
have  the  purpose  of  making  clear 
the  portions  of  the  bill  which  actually 
define  and  limit  the  operations  of  as- 
sociations formed  under  the  provision 
of  the  act. 

The  satisfaction  of  manufacturers 
with  the  terms  of  the  law  was  shown 
at  the  monthly  luncheon  of  the  Ameri- 
can Exporters'  Assn.,  in  New  York, 
where  it  was  described  as  putting  the 
United  States  in  a  most  advantageous 
position  to  meet  international  rivalry 
after  the  war  and  as  an  effective  means 
of  combating  the  German  cartel  sys- 
tem, under  which  commercial  and 
financial  influences  prospered  in  foreign 
countries  prior  to  1914.  Gilbert  H. 
Montague,  counsel  for  the  association, 
who  had  been  active  in  obtaining  the 
enactment  of  the  bill,  told  of  the  bene- 
fits to  accrue  from  the  rights  about  to 
be  given  to  shippers  to  employ  "unified 
tactics"  in  meeting  competition  in 
foreign  markets. 

"The  law  as  we  have  it,"  Mr.  Mon- 
tague said,  "represents  a  really  sub- 
stantial achievement.  It  will  allow  two 
or  more  exporters  to  combine  for 
foreign  trade  without  infringing  the 
anti-trust  laws.  We  must  regard  this 
as  an  after-the-war  measure.  At  the 
present  time  our  manufacturers  are  in 
the  position  of  making  the  goods,  throw- 
ing down  the  finished  products,  and 
having  them  grabbed  up  in  a  twinkling. 


Under  such  circumstances  it  can  hardly 
be  expected  that  the  manufacturers  will 
reach  out  for  foreign  trade.  The  time, 
however,  will  surely  come  when  the 
need  of  overseas  markets  for  finished 
goods  will  be  appreciated,  and  then  we 
may  expect  to  see  the  Webb  law  come 
to  the  aid  of  exporters." 

McAdoo  Restates  Opinion  on 
Building  Operations 

Secretary  McAdoo,  in  a  letter  ad- 
dressed to  Samuel  Gompers,  president 
of  the  American  Federation  of  Labor, 
makes  plain  that  no  general  appeal  has 
been  made  to  property  owners  to  dis- 
continue the  construction  of  homes  and 
buildings  during  the  period  of  the  war. 
Secretary  McAdoo's  letter  to  Mr.  Gom- 
pers follows: 

"I  have  your  letter  of  Feb.  18  inclos- 
ing a  copy  of  a  resolution  adopted  by 
the  Building  Trades  Council  of  San 
Francisco,  in  which  it  is  stated  that  I 
have  been  reported  in  the  public  press 
as  having  'appealed  to  property  own- 
ers not  to  construct  any  homes  or 
buildings  during  the  war.'  This  is  en- 
tirely erroneous.  I  have  said  that 
building  operations  which  are  not  re- 
quired to  protect  the  health  or  pro- 
vide for  the  comfortable  needs  of  our 
people,  or  to  supply  facilities  necessary 
for  the  proper  conduct  of  business  es- 
sential to  the  successful  prosecution  of 
the  war,  should  be  postponed. 

"As  you  know  I  have  no  authority 
to  direct  that  building  operations  be 
curtailed.  I  have  merely  suggested 
that  unnecessary  building  of  that  kind 
be  postponed  until  the  end  of  the  war. 
Such  postponement  would,  I  am  sure, 
help  win  the  war,  but  every  patriotic 
man  must  be  determined  by  his  own 
conscience  in  the  matter  and  must  de- 
cide for  himself  if  he  can  postpone  the 
erection  of  a  contemplated  building  un- 
til the  war  is  over.  Compliance  with 
this  suggestion  may  cause  some  incon- 
veniences which  are  to  be  greatly  de- 
plored, but  such  inconveniences  are  an 
unavoidable  incident  to  war.  The  situ- 
ation must  be  viewed  from  a  national 
and  not  from  a  local  standpoint." 

Australia    Needi    American 
Equipment 

Makers  of  all  classes  of  equipment 
and  supplies  used  by  railways  will  be 
interested  in  a  report  just  issued  by 
the  Bureau  of  Foreign  and  Domestic 
Commerce  at  Washington  on  "Railway 
Materials,  Equipment  and  Supplies  in 
Australia  and  New  Zealand."  It  may 
be  obtained  for  25  cents  from  the  super- 
intendent of  documents.  Government 
Printing  Office,  Washington,  D.  C,  and 
is  one  of  many  similar  reports  being 
prepared  for  manufacturers. 


Fuel  Priorities  Fixed  by  War 
Industries  Board 

Railroad  and  Fuel  Administrations  No- 
tified to  Give  Preference  to  Neces- 
sary War  Industries 

Through  the  issuance  of  Preference 
List  No.  1,  designating  industries  con- 
tributing directly  to  the  war  needs  of 
the  nation,  the  War  Industries  Board, 
headed  by  Bernard  M.  Baruch,  has  an- 
nounced the  priority  to  be  followed  in 
future  deliveries  of  coal  and  coke.  The 
railroad  and  fuel  administrations  have 
been  notified  that  their  full  facilities 
must  be  made  available  for  carrying 
out  the  program  as  directed.  The  regu- 
lations provide  first  for  "essential"  in- 
dustries and  second  for  the  "nonessen- 
tial," considering  the  country's  actual 
needs  and  the  amount  of  surplus  fuel 
which  can  safely  be  spared.  The  state- 
ment issued  by  the  War  Industries 
Board  follows: 

"The  board  has,  however,  listed  cer- 
tain industries  whose  operation  is  of 
exceptional  importance,  measured  by  the 
extent  of  their  direct  or  indirect  contri- 
bution either  toward  winning  the  war 
or  toward  promoting  the  national  wel- 
fare, and  these  industries  will  be  ac- 
corded preferential  treatment  by  the 
Fuel  Administration  in  the  distribution 
of  coal  and  coke  and  also  in  the  trans- 
portation of  such  coal  and  coke  by  the 
railroads. 

"The  same  plan  vnll  be  followed  in 
according  preferential  treatment  to  war 
industries  and  plants  in  the  transporta- 
tion of  raw  materials  and  supplies  re- 
quired by  ti.em  in  their  manufacturing 
operations,  so  that  they  may  not  be  de- 
layed or  hampered  in  complying  with 
priority  orders  issued  against  them  gov- 
erning their  products. 

"Preference  List  No.  1  is  not  com- 
plete in  itself,  but  it  will  be  noted  that 
provision  is  made  for  certifying  addi- 
tional classes  of  industries  and  also  in- 
dividual plants  whose  operations  are 
necessary  as  a  war  measure.  In  deter- 
mining what  industries  or  plants  are 
entitled  to  be  certified,  two  factors  will 
control: 

"1. — The  relative  urgency  of  the  uses 
or  purposes  for  which  the  product  of 
the  plant  is  utilized. 

"2. — The  per  cent,  of  the  product  of 
the  plant  utilized  in  war  work,  direct  or 
indirect,  or  work  of  exceptional  or  na- 
tional importance.  No  plant  a  very  sub- 
stantial per  cent,  of  whose  product  is 
not  of  exceptional  importance  can  be 
accorded  preferential  treatment." 

The  preference  list,  which  was  pre- 
pared after  consultation  with  the  Fuel 
Administration,  the  Director  General 
of  Railroads,  the  chairman  of  the  Ship- 
ping Board  and  other  officials,  is  virtu- 
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ally  a  revision  and  extension  of  former 
priority  lists  of  the  Fuel  Administra- 
tion. The  list  contemplates  protection 
for  the  airplane  and  shipping  pro- 
grams, together  with  the  principal  in- 
dustries essential  to  the  army  and  navy 
establishment. 

Since  no  distinction  is  made  as  to  the 
relative  importance  of  the  industries 
listed,  all  questions  of  this  nature  will 
be  determined  by  the  Requirements 
Division  of  the  War  Industries  Board 
in  conjunction  with  the  various  depart- 
ments involved. 

The  verdict  of  the  chairman  of  the 
War  Industries  Board  will  be  final  in 
all  v'olings  made,  subject  only  to  re- 
vision by  the  President. 

Preference  List  No.  1  includes  the 
following:  Aircraft  plants,  ammunition 
plants,  army  and  navy  cantonments  and 
camps,  small  arms  plants,  chemical 
plants,  coke  plants,  domestic  consumers, 
electrical  manufacturers,  explosives 
plants,  manufacturers  of  farm  imple- 
ments, steam  plants,  ferro  alloy  plants, 
fertilizer  plants,  firebrick  plants,  food 
plants,  manufacturers  of  food  contain- 
ers, gas  producing  plants,  gun  plants, 
iron  and  steel  plants,  laundries,  ma- 
chine tool  plants,  mines  and  mining 
and  periodicals,  oil  refineries  and  oil 
equipment  manufacturers,  newspapers 
well  equipment  plants,  public  institu- 
tions and  buildings,  public  utilities, 
railways  and  railway  equipment  plants, 
shipbuilding  plants,  steel  plants,  can- 
ning plants  and  wire  rope  plants. 


Military  Course  in  Oxyacetylene 
Work  to  Be  Established 

For  the  purpose  of  supplying  the 
great  war  demands  for  oxyactetylene 
welding  and  cutting  operators,  a  course 
has  been  established  at  the  military 
trade  school,  Washington  Barracks, 
D.  C.  It  will  be  opened  May  1,  when 
60  men  from  the  first  replacement  regi- 
ment of  engineers  will  take  up  the 
study.  The  course  has  been  carefully 
worked  out,  and  will  embrace  a  theo- 
retical as  well  as  a  practical  study  of 
the  subject. 

The  necessity  for  speed  in  the  re- 
pair or  demolition  of  various  military 
structures  has  put  new  and  unusual 
demands  upon  the  process  of  oxyacety- 
lene welding  and  cutting.  Bridges  dam- 
aged by  shell  fire  may  be  repaired  by 
the  use  of  this  process,  or  removal  may 
be  expedited  for  the  building  of  a  new 
structure.  On  the  other  hand,  the  ease 
and  speed  with  which  heavy  members 
may  be  cut  and  the  bridge  rendered 
useless  to  the  enemy  has  made  the  oxy- 
acetylene torch  a  very  efficient  defense 
weapon. 

Besides  the  school  of  oxyacetylene 
welding  and  cutting,  there  are  now  in 
operation  at  Washington  Barracks 
schools  of  photography,  lithography, 
blacksmithing,  horseshoeing,  auto  re- 
pairing, internal  combustion  and  gas 
engine  work,  machinery  (both  bench 
and  machine  work),  carpentry,  sur- 
veying and  drafting. 

These  schools  are  organized  for  the 


first  replacement  regiment  of  engi- 
neers at  Washington,  D.  C.  They  form 
part  of  a  three  months'  training  course, 
to  which  selected  men,  chosen  from  the 
National  Army  or  by  enlistment,  are 
sent. 

Timber  for  400  Wooden  Ships 
a  Year  from  South 

Southern  Pine  Association's  Meeting 

Pledges  Sufficient  Supply  to 

Government 

Sufficient  timber  for  400  wooden  ships 
a  year  is  not  beyond  the  capacity  of  the 
pine  mills  of  the  South,  according  to 
a  statement  made  by  W.  J.  Haynen, 
assistant  lumber  administrator  for  the 
South  of  the  U.  S.  Shipping  Board,  at 
a  mass  meeting  of  the  Southern  Pine 
Assn.,  held  in  Memphis,  Apr.  6.  The 
meeting  was  attended  by  representa- 
tives of  lumbermen  from  the  Southern 
states,  who  pledged  to  the  Government 
sufficient  timber  for  future  ship  con- 
tracts let  in  Gulf  and  Atlantic  yards, 
regardless  of  cost  or  inconvenience. 

John  H.  Kirby,  recently  appointed 
the  U.  S.  Shipping  Board's  lumber  ad- 
ministrator for  the  South,  told  the 
meeting  that  the  Southern  pine  mills 
will  have  completed,  by  July  1,  timber 
deliveries  for  the  first  238  ships  con- 
tracted for  by  the  Government.  They 
will  then  be  ready  to  take  on  new 
schedules. 

Type  of  Ship 
In  discussing  types  of  wooden  ships, 
Mr.  Kirby  said:  "If  the  Daugherty 
type  of  ship,  the  first  two  of  which  have 
recently  been  launched  at  Orange,  Tex., 
is  accepted  as  a  model,  Southern  mills 
can  deliver  timbers  sufficient  for  300 
or  more  ships  a  year,  should  that  num- 
ber of  contracts  be  awarded  by  the  Gov- 
ernment. Of  course  there  will  be  new 
contracts  awarded  in  addition  to  the 
238  on  which  shipyards  are  now  work- 
ing, but  how  soon  or  how  many  I  do 
not  know."  The  Daugherty  boat  re- 
ferred to  by  Mr.  Kirby  is  a  5000-ton 
vessel,  requiring  less  than  1,500,000  ft. 
of  timber,  whereas  the  Ferris  model, 
of  3500  tons,  which  was  first  accepted 
by  the  Government,  calls  for  nearly 
1,600,000  ft.  The  new  type  requires 
smaller  timbers  than  the  Ferris  ves- 
sel, and  of  a  size  more  readily  obtain- 
able from  Southern  forests. 

Increasing  Timber  Deliveries 
Mr.  Haynen  told  how  ship  timber  de- 
liveries had  been  increased  from  20  cars 
a  day  when  he  went  to  New  Orleans  as 
assistant  purchasing  agent  to  nearly 
100  cars  a  day,  the  average  rate  of 
shipment  now.  Numerous  changes  in 
schedules  were  largely  responsible  for 
early  delays  in  getting  out  timbers  as 
rapidly  as  needed.  These  changes  were 
necessary,  Mr.  Haynen  explained,  be- 
cause construction  was  found  defective 
as  the  building  of  the  ships  proceeded. 
"Shipyards  of  the  country  are  now 
amply  supplied  with  timber,  however," 
said  Mr.  Haynen,  "and  operating  full 
time,  work  at  present  being  well  within 
the  original  expectations." 


Business  Notes 


The  Lakewood  Engineering  Co.,  of 
Cleveland,  has  opened  a  district  office 
in  Milwaukee,  with  Fred  T.  Kern  and 
J.  N.  Young,  both  formerly  of  Kern, 
Hunter,  as  its  representatives. 

The  Chas.  J.  McCarty  Co.,  Boston, 
Mass.,  has  taken  on  the  complete  line 
of  Rex  concrete  mixers  and  pavers. 

R.  W.  Spofford,  general  manager  of 
the  Augusta- Aiken  Ry.  &  Electric  Cor- 
poration, Augusta,  Ga.,  who  is  a  re- 
tired officer  of  the  United  States  Navy, 
has  been  called  into  active  service.  W. 
C.  Callaghan,  previously  of  the  J.  G. 
White  Management  Organization,  New 
York  City,  succeeds  Mr.  Spofford  as 
general  manager. 

The  Buffalo  Hoist  &  Derrick  Co.  has 
been  organized  and  has  taken  over  the 
plant,  good  will  and  stock  of  both  the 
Buffalo  Contractors  Plant  Corporation 
and  the  Ruddock  Bucket  Co.,  Cleveland. 
The  company  will  design  and  manufac- 
ture "Buffalo"  hoists,  derricks  and 
buckets. 

The  Murphysboro  Paving  Brick  Co., 
of  Illinois,  has  started  to  produce  silica 
brick  for  blast  furnace  and  steel  mill 
work. 

Heyl  &  Patterson,  Inc.,  of  Pittsburgh, 
Penn.,  announce  the  opening  of  a  sales 
office  at  Room  209,  90  West  St.,  New 
York  City,  in  charge  of  Raymond  E. 
Brown,  contracting  engineer,  who  will 
give  particular  attention  to  wharf, 
shipbuilding  and  other  special  cranes. 


Trade  Publications 


The  Economy  Excavator  Co.,  Iowa 
Fails,  Iowa,  presents  a  new  catalog 
of  its  improved  1918  "Economy"  drag- 
line excavator  for  trenching,  ditching, 
grading  and  handling  material.  Vari- 
ous kinds  of  work  are  illustrated. 

The  Portland  Cement  Assn.,  Ill 
West  Washington  St.,  Chicago,  has  is- 
sued a  new  bulletin  on  the  subject  of 
concrete  ships.  This  one  is  called 
"Progress  in  Concrete  Ship  Construc- 
tion," and  contains  illustrations  and  de- 
scriptions of  some  of  the  more  recent 
projects,  giving  a  few  detailed  draw- 
ings of  barges  and  ships. 

The  Layne  and  Bowler  Co.  has  pub- 
lished a  new  bulletin  under  the  title  of 
"Railway  Water  Supply."  The  bulle- 
tin contains  a  number  of  illustrations 
and  descriptions  of  water-supply  equip- 
ment and  machinery  especially  designed 
for  a  variety  of  railroad  work. 
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Delays  in  Delivery 
of  News-Record 

SUBSCRIBERS  are  fully  justified  in  the  complaints 
they  are  making  regarding  the  delay  in  receiving 
copies  of  Engineering  News-Record.  Complaints  have 
come  to  us  from  every  part  of  the  country  and  have 
been  laid  before  the  post-office  officials  in  New  York 
City  and  the  Post-Office  Department  in  Washington. 
This  note  is  published  so  that  all  of  our  subscribers  will 
realize  that  we  are  doing  everything  in  our  power  to 
bring  the  Post-Office  Department  to  a  realization  of  the 
seriousness  of  the  present  situation.  We  shall  continue 
to  work  with  the  department,  in  the  hope  that  thereby 
deliveries  may  be  restored  to  normal.  In  every  case, 
the  paper  has  come  from  the  press  at  the  proper  time 
and  been  placed  in  the  hands  of  the  post-office  authori- 
ties on  schedule. 


Has  Control  of  Barge 

Canal  Come  Too  Late? 

IT  WAS  inevitable  that  the  Government  should  take 
over  the  control  of  transportation  of  the  New  York 
State  Barge  Canal.  Neither  the  State  of  New  York 
through  its  legislative  body  nor  the  citizens  of  the 
state  themselves  could  be  aroused  from  their  apathetic 
attitude  toward  this  great  water  highway.  A  year  ago 
there  was  some  excuse  for  the  lack  of  transportation 
facilities  on  the  partly  available  canal.  Today  such  an 
excuse  does  not  exist.  For  twelve  months  the  citizens 
of  the  state  have  been  advised  publicly  and  repeatedly 
of  the  early  completion  of  the  enlarged  canal.  Time 
and  again  they  have  been  urged  to  take  some  action, 
either  private  or  public,  toward  the  construction  of 
the  barges,  without  which  the  canal  is  of  no  more 
value  than  the  old  Erie  Canal  which  was  merged  into  the 
new  waterway.  The  appeals  have  fallen  on  deaf  ears. 
Today  there  are  at  most  half  a  dozen  barges  under 
way  or  completed  to  take  advantage  of  the  new  depth 
of  water  and  length  of  locks.  Terminals  are  awaiting 
freight;  locks  are  everywhere  in  a  finished  state;  the 
entire  line  from  the  Great  Lakes  to  the  Hudson  will 
soon  be  ready  and  waiting  for  traffic.  There  are  lack- 
ing only  the  boats  and  the  equally  necessary  organiza- 
tion for  publicity  and  clerical  control.  These  missing 
links  must  now  be  supplied  from  Washington.  Un- 
fortunately the  present  action  comes  too  late  for  im- 
mediate value.  Optimistic  reports  from  Washington 
state  that  700-ton  steel  barges  (not  yet  even  designed) 
will  be  ready  in  five  to  six  weeks.  Engineers  familiar 
with  ship  and  barge  construction  will  believe  this 
when  it  happens.    The  result  of  the  whole  program  of 


procrastination  is  that  the  New  York  State  Barge 
Canal,  capable  according  to  the  estimate  of  the  super- 
intendent of  public  works  of  handling  10,000,000  tons 
per  annum,  will  take  care  during  the  coming  critical 
summer  of  but  slightly  more  than  the  usual  traffic  of 
the  primitive  Erie  Canal  which  it  supersedes. 

Director-General  of 

the  Fleet  Corporation 

CONFIDENCE  that  America  will  play  its  part  in 
ship  production  has  returned  with  the  appointment 
of  Charles  M.  Schwab  as  director-general  of  the  Emer- 
gency Fleet  Corporation.  Not  only  engineers,  but  the 
general  public,  know  that  Mr.  Schwab  can  and  will  se- 
cure the  building  of  ships.  By  reason  of  his  personality 
and  great  reputation,  Mr.  Schwab  accomplished  at  a 
stroke  the  divorce  of  the  construction  organization  from 
the  Shipping  Board  proper  and  its  removal  to  the  cen- 
ter of  ship  construction  at  Philadelphia.  It  will  be  re- 
membered that  Admiral  Harris  resigned  within  a  short 
time  of  his  appointment  as  general  manager  of  tha 
Emergency  Fleet  Corporation  after  the  immediate  adop- 
tion of  this  same  policy  had  been  refused.  The  other 
difficulty  with  the  building  of  ships  which  Admiral  Har- 
ris foresaw,  the  housing  of  the  workers,  had  to  be  met, 
more  than  a  month  before  Mr.  Schwab's  appointment, 
by  the  appropriation  of  $50,000,000.  But  the  chief 
ground  for  faith  in  the  new  head  of  ship  construction 
is  that,  before  the  term  "production  engineer"  was 
coined,  he  had  become  one  of  the  greatest  production 
engineers  that  the  steel  industry  in  this  country  has 
known.  Neither  is  he  new  at  the  building  of  steel  ships. 
The  delays  in  the  production  and  delivery  of  fabricated 
steel  to  the  Government  ysrds,  which  have  become  com- 
mon knowledge  of  late,  and  which  are  +raceable  to  fuel 
and  railroad  difficulties  of  the  past  winter,  may  be  con- 
fidently expected  to  vanish  before  Mr.  Schwab's  genius. 

J.  Waldo  Smith, 

Human  Engineer 

UNWITTINGLY,  with  utter  modesty  and  self-efface- 
ment, the  recipient  of  the  John  Fritz  medal  last 
week  brought  out,  as  the  previous  speakers  had  failed 
to  do,  the  chief  reason  for  rejoicing  that  he  should  have 
been  chosen  for  the  highest  honor  possible  for  an  Amer- 
ican engineer.  It  is  found  in  the  fact  that  J.  Waldo 
Smith  never  misses  an  opportunity  to  share  his  laurels 
with  his  subordinates.  He  did  not  forget  them  on  the 
occasion  of  his  designation  as  the  fourteenth  to  receive 
this  emblem  of  high  engineering  achievement.  He 
asserted  that  it  would  be  presumptuous  for  him  to  as- 
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sume  that  the  award  was  based  on  his  individual  work; 
and  told  of  the  ability  and  esprit  de  corps  that  had  char- 
acterized his  organization  throughout.  True  enough, 
the  spirit  of  the  Catskill  organization  is  far-famed; 
but  J.  Waldo  Smith  is  responsible  for  that  spirit,  and 
without  it  the  ability  of  his  staff  would  have  counted 
for  far  less.  It  is  worthy  of  note  that  although  there 
havQ  been  on  this  continent  in  the  last  generation  other 
engineering  achievements  fairly  comparable  with  the 
Catskill  Aqueduct,  only  one  other  award  has  been  made, 
since  John  Fritz  himself  in  1902  received  the  first  medal 
bearing  his  name,  for  strictly  civil  engineering  work. 
That  was  to  the  late  Alfred  Noble,  who  was  also  dis- 
tinguished for  his  human  qualities.  There  may  oe — 
let  us  hope  there  is — more  than  accident  in  the  choosing 
for  this  high  honor  of  an  engineer  who  relies  on  de- 
veloping a  loyal  staff  rather  than  on  exercising  a  domi- 
neering personality  to  accomplish  big  things,  and  who 
in  his  hour  of  triumph  dees  not  forget  the  men  in  the 
ranks  Avho  have  worked  with  him. 


American  Engineers  Again  Prove 
Fighting  Qualities 

MANY  have  wondered  how  the  American  railroad 
regiments  serving  behind  the  Somme  front 
acquitted  themselves  in  the  great  German  drive.  It  was 
known,  of  course,  even  before  some  of  them  proved  it 
in  the  Cambrai  action,  that  they  would  give  a  good 
account  of  themselves,  whether  they  were  obliged  to 
work  or  had  an  opportunity  to  fight  back;  and  it  was 
most  disquieting  to  their  friends  when  the  German 
general  staff'  twice  announced  that  their  attack  had 
routed  American  troops  who  could  be  none  other  than 
these  engineers. 

At  last,  however,  the  story  has  come  out.  After  six 
weeks  of  the  hardest  kind  of  work  building  heavy 
bridges  across  the  Somme,  these  engineers  were  caught 
by  the  great  offensive  and  some  of  them  aLnost  cut 
off.  In  company  with  British  engineers,  however,  these 
men  destroyed  an  ammunition  dump  and  escaped  to 
their  own  lines.  Heroic  work  by  their  regiment,  which 
was  in  the  light  railroad  service  of  the  army  that  bore 
the  brunt  of  the  attack,  resulted  in  saving  much  mate- 
rial that  must  otherwise  have  been  abandoned,  and 
called  forth  a  letter  from  the  corps  commander  which 
characterized  their  conduct  as  "beyond  all  praise." 

But  this  was  only  the  beginning.  Fighting  as  in- 
fantry under  their  own  commanding  officer,  this  regi- 
ment constructed  and  held  defensive  works  at  Demuin, 
were  withdrawn  to  another  position  which  they  fortified 
and  held  8  days  (during  which  time  they  were  in  "more 
or  less  continuous  action"),  and  finally  fell  back  under 
orders  to  Abbeville.  Meanwhile  a  battalion  of  these 
engineers  on  Mar.  30  had  assisted  some  British  cavalry 
in  a  manner  that  called  forth  from  the  major  general 
of  the  cavalry  division  a  missive  expressing  his  "thanks 
and  congratulations  to  all  ranks."  Finally,  the  conduct 
of  the  engineers  while  they  were  holding  a  section  of 
line  in  the  height  of  the  battle  drew  from  General 
Rawlinson,  commandiug  the  British  army  in  this  region, 
a  message  in  which  he  said,  "I  fully  realize  that  it 
has  been  largely  due  to  your  assistance  that  the  enemy 
has  been  checked,  and   I   rely  upon  you  to  assist  us 


still  further  during  the  few  days  which  are  still  •> 
come  before  I  shall  be  able  to  relieve  you  in  the  lint* 

It  is  good  to  learn  that,  so  far  from  having  be  i 
wiped  out,  as  the  German  reports  of  a  month  ago  woi,. 
indicate,  this  gallant  regiment  outwitted  the  enemy 
destroying  and  withdrawing  munitions,  constructed  a; 
held  against  all  assaults  at  least  two  important  poi 
tions,  rendered  other  assistance  of  value  to  our  alli( 
and  suffered  in  the  entire  period  but  179  casualties. 

This  is  the  stuff  of  which  Americans,  and  partic 
larly  American  engineers,  are  made.  Those  of  us  wl 
cannot  get  across  to  fight  will  spare  nothing  to  send  ov; 
all  who  can,  and  to  keep  them  and  our  allies  suppli( 
with  everything  they  can  use  to  win  complete  victory. 


Highway  Transportation  Problem  Needs  Stud 

MOTOR-TRUCK  transportation  has  at  last  raise 
the  highway  problem  to  the  same  economic  plan 
as  railroad  construction  and  operation.  This  was  mad 
plain  by  S.  M.  Williams  when  he  told  the  New  Yor 
Highway  Traflfic  Association  last  week  that  a  study  o 
the  present  transportation  situation  would  show  th 
great  ultimate,  if  not  immediate,  benefit  of  highwa 
construction.  At  the  same  time,  as  Mr.  William 
also  brought  out,  the  highways  have  never  beei 
investigated  with  the  thoroughness  that  is  necessar; 
to  prove  their  right  to  rank  with  the  railroad  or  th< 
waterway  as  a  transportation  agency. 

The  reason  for  this  is  not  far  to  seek.     Railways 
and  waterways  have  always  required  more  capital  foi 
their  development  than  could  be  supplied  at  one  tim( 
by  the  territory  directly  benefited.    It  was  necessary 
for  the  promoters  of  such  enterprises  to  prove  theii 
case  to  strangers  who  were  careful  to  make  sure  that 
the  investment  would  bring  a  return.    Highways,  until 
recently,  have  not  been  expensive,  and  even  yet  it  isi 
the  universal  custom  to  make  the  territory  traversed' 
pay  for  them  in  whole  or  in  large  part.    It  has  simply 
been  a  question  of  whether  the  local  population  had 
use  for  a  smoother  road,  and  of  how  much  it  could! 
be  persuaded  to  pay  for  it. 

Now,  however,  the  highway  has  ceased  to  be  merely 
the  extension  of  our  transportation  system  into  regions 
where  the  railway  cannot  go,  and  therefore  its  cost  of 
construction  and  operation  can  no  longer  be  neglected. 
It  cannot  still  be  said  that  highway  traffic  must  of 
course  cost  more  than  rail  transportation^  and  that 
there  is  no  use  to  attempt  to  compare  the  two,  or  to 
reduce  the  former  to  the  same  engineering  basis  on 
which  the  latter  has  been  analyzed  for  decades.  For 
the  highway  is  actually  competing,  with  the  aid  of  the 
large,  high-speed  motor  trucks,  with  the  railway  on 
something  like  even  terms  in  carrying  furniture,  farm 
produce  and  perhaps  some  kinds  of  express  matter. 
And  this  competition  has  at  once  forced  on  the  atten- 
tion of  engineers  the  facts  that  the  type  and  cost  of 
road  can  no  longer  be  neglected  in  reckoning  the  total 
transportation  cost,  nor  can  the  selection  of  the  kind 
of  road  needed  be  longer  limited  by  what  the  local 
property  holders  are  willing  or  able  to  pay.  In  many 
cases  the  territory  traversed  is  no  more  concerned  with  a 
large  proportion  of  the  freight  and  passenger  traffic 
over  the  highways  than  it  is  with  through  traffic 
carried  by  parallel  railway  lines ;  and  it  is  only  to  be 
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xpected  that  where  local  prop'^rty  holders  are  obliged 
ly  present  laws  to  pay  the  greater  proportion  of  the 
ixed  charges  on  such  traffic,  they  will  attempt  to 
imit  it  to  kinds  of  travel  on  which  the  fixed  charges 
ire  low. 

The  engineer  must,  of  course,  combat  this  tendency 
intil  the  problem  has  been  analyzed.  We  must  know 
v'hat  the  different  cost  factors  are  in  motor-truck 
ransportation,  and  how  they  combine  in  the  handlinj^ 
Df  different  classes  of  freight.  The  information  now 
at  hand  is  meager,  and  there  is  little  chance  that  more 
Complete  data  will  be  forthcoming  unless  some  en- 
gineering body  begins  making  studies  of  various  con- 
ditions, and  publishes  the  results. 

{  What  are  the  factors  which  should  be  reckoned  with 
in  attempting  a  solution  of  this  problem,  and  what 
direction  should  an  investigation  of  them  take? 

The  labor  cost  of  motor  truck  transportation  as 
compared  with  the  railway  was  stated  to  be  8  to  1  by 
A.  C.  Bedford  in  addressing  the  United  States  Chamber 
of  Commerce  on  the  subject.  Whether  or  not  this  figure 
is  strictly  correct,  it  is  accurate  enough  to  show  that  in- 
creasing the  size  of  the  load  hauled  by  one  motor  and 
one  driver  will  reduce  the  total  operating  expenses. 
But  the  mechanical  limit  of  weight  to  be  borne  on 
four  or  six  wheels  seems  to  have  been  reached  with 
many  present  types  of  roads  where  solid  tires  are  used. 
We  are  faced  at  the  outset,  then,  with  the  question 
whether  it  will  pay  to  build  better  and  costlier  roads 
than  any  yet  contemplated;  whether  it  will  pay  to 
adopt  the  trailer  idea  with  light  units  on  present  types 
of  road;  or  whether  the  pneumatic  tire,  now  being 
developed  by  at  least  one  company  for  the  heaviest 
loads,  will  not  in  the  end  prove  the  solution. 

Again,  the  cost  of  the  road  itself  not  only  is  left  out 
of  most  estimates  of  trucking  costs,  but  is  a  factor 
which  itself  remains  to  be  accurately  determined. 
Before  any  progress  can  be  made,  it  must  be  definitely 
known  what  present  types  of  road  cost  for  the  entire 
period  of  their  lives;  and  even  this  information  is 
useless  without  knowledge  of  the  kind  and  volume  of 
traffic  which  used  each  road  selected  for  a  determina- 
tion of  cost. 

Further,  determination  of  the  kind  of  road  to  be 

built,  the  weight  of  loads  to  be  employed  on  it  and  the 

allocation  of  its  first  cost  and  maintenance,  involve 

yet  other  factors.     Not  only  must  the  present  traffic 

be  known,  but  the  potential  traffic  must  be  accurately 

estimated  and  steps  taken  to  develop  it,  just  as  must 

^  be  done  in  opening  a  new  railway.     Also,  it  must  be 

[  known  that  the  traffic  which  the  road  is  to  carry  can 

'  be  taken  care  of  more  cheaply  by  highway  than  by 

I  other  agencies. 
With  less  than  400,000  motor  trucks  in  the  country 
out  of  a  total  of  almost  5,000,000  motor  vehicles,  and 
with  a  monthly  output  of  but  22,000  for  all  our  truck 
factories;  with  a  war  of  such  seriousness  in  progress 
that  it  may  limit  the  construction  of  roads,  and  possibly 
reduce  roadwork  to  maintenance;  and  with  a  rapid 
grov^rth  of  the  use  of  highways  for  freight  forced  by 
rail  congestion,  conditions  are  ideal  for  a  thorough 
study  of  the  whole  problem  before  the  next  great  era 
of  roadbuilding  sets  in.  If  the  problem  is  attacked 
now,  before  large  sums  of  money  for  highway  con- 


struction on  a  country-wide  scale  are  again  available, 
engineers  will  know  what  types  of  roads  to  buiM, 
laws  can  be  passed  which  will  make  their  cost  charge- 
able to  the  users  who  can  afford  to  pay  it,  and  it  will 
be  established  what  type  cf  road  and  what  kind  of 
vehicle  are  most  economical  for  a  given  locality  and  a 
given  sort  of  traffic. 


Buy  All  the  Liberty  Bonds  You  Can  Carry 

EVERY  reader  of  this  journal  should  buy  bonds  of 
the  third  Liberty  Loan  to  the  limit  of  his  ability. 
The  seriousness  of  this  war  has  not  been  brought  home 
to  many  of  us.  We  hear  it  said  that  we  are  fighting  for 
civilization  against  a  ruthless  enemy,  and  that  failure 
will  mean  the  extinction  of  democratic  ideals;  but  do 
all  of  us  realize  that  these  statements  are  literally  true, 
and  that  with  the  vanishing  of  democratic  ideals,  indi- 
vidual opportunity  and  all  the  possibilities  which  are 
contingent  upon  it  would  enter  an  eclipse  which  might 
last  for  decades?  If  we  did,  the  Treasury-  Department 
would  have  been  swamped  with  subscriptions  in  the  first 
few  days  of  the  campaign. 

We  are  fighting  against  a  centralized  government 
which  has  organized  the  population  of  Germany  for 
selfish  ends,  with  the  ultimate  object  of  reaching  out 
to  engulf  the  peoples  of  Europe  and  of  the  New  World. 
Even  over  here  we  are  feeling  the  effects  of  its  offen- 
sive— not  yet  as  the  direct  result  of  military  conquest, 
but  in  the  shape  of  insidious  whisperings  that  we  might 
be  better  governed  under  the  German  plan  of  central- 
ized authority.  Autocratic  or  socialistic,  which  does  it 
matter?  The  Germans  themselves  have  easily  accepted 
the  autocracy  in  lieu  of  the  centralized  paternalistic 
authority  of  the  mass  which  socialism  sets  up,  and  can 
there  be  any  doubt  as  to  which,  in  the  end,  Germany 
would  have  triumph  in  Europe?  Yes,  and  in  America? 
To  combat  these  treacherous  undercurrents,  the  men  in 
charge  of  affairs,  p.morig  whom  engineers  ara  conspicu- 
ous, are  organizing  a.  democrati  administration  of  in- 
dustry and  of  production  on  a  scale  which  has  not  been 
matched  in  history.  We  are  going  to  prove  to  auto- 
cratic Germany  that  democratic  America,  a  country  in 
which  every  man  has  an  opportunity  and  a  voice  in 
affairs,  can  get  together  with  an  efficiency  which  ran- 
not  be  matched  by  any  form  of  government  imposed 
from  above,  because  it  draws  energy  from  tne  lim.itless 
source  of  individual  initiative. 

But  the  immediate  object  of  these  men.  and  the  most 
immediate  object  of  all  of  us,  is  to  train  and  equip  over- 
powering axmies,  and  build  ships  to  transport  them  to 
tl  e  western  battlefrort  before  the  Hun  can  win  a  suc- 
cess which  micrht  prolong  the  struggle  for  years. 

To  subscribe  to  Liberty  Bonds  is  to  make  this  national 
object  your  personal  object — to  give  your  means,  as 
many  engineers  are  today  giving  themselves. 

If  the  readers  cf  this  journal  will  realize  that  we  are 
banded  together  in  a  common  enterprise  of  desperate 
import  to  each  of  us,  that  the  last  possession,  if  needed, 
must  go  to  the  common  cause,  that  they  are  not  invest- 
ing for  their  pecuniary  profit,  but  contributing  that  to 
which  their  countiy  has  the  right,  and  which  they 
might  well  be  thankful  to  give  outright,  before  May  4 
it  can  be  truly  said  that  the  entire  engineering  public 
has  supported  this  loan  to  the  limit  of  its  abilitv. 
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Handling  Machinery  Feature  of  Erection  of  Ocean  Pier 

High  Piledriver  and  Mobile  Erecting  Derrick  Used  on  Heavy  Timber  Work  on 
Canadian-Pacific  Vancouver  Freight  and  Passenger  Terminal 


SOME  of  the  longest  timber  piles  ever  used  and  ex- 
ceptionally heavj^  timber  framing  v^^ent  into  the  con- 
struction of  the  extension  to  the  Canadian  Pacific  Rail- 
way's Pier  D,  recently  completed  at  Vancouver,  B.  C. 
The  work  was  much  facilitated  by  the  use  of  derricks 
and  piledrivers  which  were  readily  movable  across  and 
along  the  pier  structure  and  by  an  exceptionally  high 
piledriver  used  in  driving  the  longest  of  the  foundation 
piles.  In  design  and  construction  it  is  a  remarkably 
good  example  of  a  heav5''-timber  ocean  terminal. 

Built  in  1913,  the  older  portion  of  the  pier  has  been 
used  mainly  for  coastwise  passenger  and  freight  traffic. 
It  v/as  376  ft.  long  and  150  ft.  wide,  carrying  a  two- 
story  structure,  the  lower  deck  being  devoted  to  freight 
handling,  the  upper  to  passengers  and  office  rooms.  To 
this  pier  was  added  an  extension  537  ft.  long  by  160  ft. 
wide,  w^hich  runs  to  the  pierhead  line,  making  the  total 
length  of  the  pier  913  ft.  The  revised  structure  is  to 
be  used  for  two  purposes.  The  west  side  and  the  outer 
end  are  to  be  used  for  coast  boats  and  the  east  side 
for  transpacific  ships  and  miscellaneous  freight  traffic. 
Four  coast  boats  and  one  long  transpacific  boat  can  be 
moored  at  a  time.  Along  the  ocean  terminal  side  will 
extend  a  standard-gage  track  at  the  deck  level  and  at 
that  level  on  the  other  side  and  along  the  end  is  space 
for  a  motor  truck.  Passengers  will  be  discharged  on 
both  sides  and  at  the  end  to  the  roof  of  the  new  ware- 
house shed,  which  connects  at  the  same  level  with  the 
second  story  of  the  existing  shed  over  the  old  portion. 
Creosoted  piles  and  timber  were  used  in  the  con- 
struction of  the  old  pier,  and  investigation  of  the 
condition  oceanward  of  that  pier  led  to  the  use  of  a 
siniilar   type   of   structure  p>,o/.f/v..f 

for  the  extension.  Test 
holes  in  or  near  the  area 
of  the  extension  showed 
depths  of  water  from  40  to 
70  ft.  at  mean  'ow  tide 
with  a  tide  range  of  ap- 
proximately 16  ft.  The  har- 
bor bottom  was  a  mixture 
of  mud,  silt,  sand  and  shell 
ranging  from  10  to  30  ft.  in 
depth,  and  below  this  were 
strata  of  clay  and  gravel. 
Hardpan  lay  from  70  to  140 
ft.  below  low  tide.  With 
these  conditions  it  was.  de- 
cided to  cover  the  entire 
bottom  where  the  extension 
was  to  go  with  a  fill  ob- 
tained from  a  dredging  con- 
tractor making  channel  im- 
provements about  two  miles 
from  the  pier  site. 

A  fill  about  250,000  cu. 
vd.  in  extent  served  to  dis- 


place the  soft  harbor  bottom  and  to  provide  end  and 
lateral  support  to  the  piles.  This  also  served  to  com- 
press the  lighter  and  'softer  material  beneath  until  a 
point  of  equilibrium  was  reached  where  no  further  set- 
tlement of  the  fill  would  occur.  Careful  weekly  sound- 
ings with  a  wash  boring  outfit  were  made  over  the 
entire  area  covered  by  the  fill  and  along  lines  parallel 
to  and  outside  of  it.  These  soundings  showed  a  slow 
but  continuous  settlement  on  the  part  of  the  fill  and  a 
slow  corresponding  rise  at  the  bottom  outside  of  it, 
until  after  a  considerable  period  no  further  settlement 
could  be  observed.  The  piledriving  began  at  that  time. 
Afterward  a  dipper  dredge  removed  enough  of  the  out- 
lying section  of  the  fill  to  approximate  roughly  the 
weight  of  the  structure  later  to  be  placed  upon  it, 
thereby  maintaining  the  equilibrium  reached  by  the  fill- 
ing process. 

The  type  of  substructure  used  is  shown  in  the  accom- 
panying cross-section  of  the  pier.  On  account  of  the 
extreme  length  of  the  piles  required  it  was  decided  that 
concrete  would  not  be  used,  but  the  presence  of  the 
teredo  made  some  protection  necessary.  Therefore 
creosoted  douglas  fir  piles  with  full  15-lb.  treatment 
under  the  boiling  process  were  determined  upon.  About 
2550  piles,  ranging  in  length  from  85  to  125  ft,  were 
used.  It  was  also  decided  that  all  deck  timber  which 
was  either  in  contact  with  the  water  or  near  enough 
to  it  to  be  continually  damp  should  be  treated.  Brac- 
ing caps,  stringers  and  laminated  deck  timbers  were 
therefore  specified  for  12-lb.  treatment  under  the  boil- 
ing process.  All  this  timber  was  of  douglas  fir  of 
standard  specifications. 
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PASSENGERS  USB  SECOND  FLOOR  AND  FREIGHT  CARS  RUN   ON   FIRST   FLOOR   OF  CANADIAN    PACIFIC   PIER 


Special  attention  was  paid  to  the  inspection  of  the 
creosoting  of  the  piles.  Whii'e  they  were  being  treated 
inspectors  were  kept  at  each  plant  and  the  quantity 
and  quality  of  creosote  used,  temperatures,  pressures 
and  time  of  treatment  carefully  noted.  Each  pile  was 
numbered  and  stamped  after  being  passed  and  full  data 
on  its  treatment  recorded.  When  driving,  a  report  was 
also  made  by  an  inspector  on  each  driver  as  to  the  pile, 
number,  location,  penetration  and  length  of  cutoff,  and 
it  was  thus  possible  readily  to  trace  the  history  of  any 
pile  from  time  of  treatment  until  driven. 

The  piledriving  was  started  from  floating  drivers.  On 
account  of  the  extremely  long  piles  a  special  driver 
had  to  be  built.  The  one  shovvoi  in  several  of  the  views, 
built  by  the  pile  contractor,  S.  Doe  of  Victoria,  B.  C., 
has  leads  measuring  130  ft.  in  height.  This  floating 
driver  went  ahead  of  the  work  and  drove  the  longer  of 
the  foundation  piles.  It  was  assisted  in  the  driving 
by  the  somewhat  shorter  floating  machine  shown  in  the 
general  view.  These  two  drivers  worked  in  conjunc- 
tion and  roughly  divided  the  piledriving,  each  driving 
from  the  center  line  of  the  pier  out  to  the  edges.  In 
order  to  further  increase  the  speed  a  skid  driver  was 
mounted  on  the  pile  structure  and  run  down  on  the 
already  driven  piles  to  drive  the  special  track  piles 
supporting  the  railway  tracks  in  the  center  and  on 
the  sides  of  the  pier.     It  also  put  in  a  few  column 


piles  under  the  old  deck  which  were  omitted  in  building 
the  original  pier. 

When  piledriving  was  finished  the  skid  driver  was 
transformed  into  a  skid  derrick  with  an  80-ft.  boom  and 
used  to  erect  the  roof  trusses.  The  roof  framing  as 
shown  in  the  cross-section  is  of  remarkably  heavy  con- 
struction, the  beams  over  the  outer  27-ft.  bays  being 
of  14  X  28-in.  sticks.  The  center  of  the  shed  spanned 
by  a  low  timber  truss  with  rods  vertical  is  divided  into 
two  unequal  sections  46  ft.  wide  and  36  ft.  wide  in 
order  to  clear  the  central  railway  tracks.  These 
trusses  were  framed  and  assembled  on  the  deck  and 
lifted  complete  onto  the  columns  in  one  operation.  They 
are  carried  on  12  x  12-in.  sticks  or  columns  with  heavy 
brackets  and  corbels  at  the  truss  support. 

Piles  were  capped  by  10  x  16-in.  and  12  x  14-in. 
creosoted  timbers  drift  bolted  into  place.  Capping  was 
kept  several  bents  behind  the  piledriving  so  that  the 
jars  from  the  driving  would  not  change  the  elevation 
of  the  piles  after  they  were  cut  off.  Creosoted  stringers 
were  laid  across  the  caps  and  drift  bolted  to  them. 
Then  a  laminated  creosoted  2  x  4-in.  decking  was  laid 
diagonally  on  the  stringers  to  give  additional  rigidity 
by  tying  several  parallel  pile  bents  together.  Piles  were 
also  braced  diagonally  and  additional  longitudinal  brac- 
ing was  run  down  each  side  of  the  depressed  track,  the 
outside  railroad  track  having  its  own  special  bracing. 


STARTING  THE   EXTENSION  TO  THE  CANADIAN  PACIFIC.  VANCOTTVER.  PIER  D  WITH  THREE  PILEDRTVERS. 
ING  MACHINE  OUT  BEYOND  PIER.     EXCAVATING  FILLS  TO   PRESERVE   EQUILIBRIUM   AT   RIGHT 
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Waling  was  also  installed  at  periods  of  maximum  low 
water.  On  the  laminated  deck  was  laid  a  flooring  of 
2  X  4-in.  Australian  hardwood  running  parallel  to  the 
pile  bents. 

The  boring  and  drift  bolting  were  done  with  air 
tools.  A  motor-driven  air  compressor  was  installed  and 
pipe  lines  extended  along  the  pier  with  connections  at 
intervals  for  the  tools.  These  comprised  air  riveters 
with  special  sets  for  drift-bolt  driving  and  boring  ma- 
chines of  various  sizes.    The  bores  were  specially  use- 


In  equipment  the  pier  is  well  arranged  and  modem. 
The  entire  east  side  is  made  up  of  continuous  sliding 
doors.  There  are  95  of  them  running  on  two  parallel 
tracks  and  overlapping.  These  doors  are  hung  on  ad- 
justable rollers  which  will  take  up  settlement.  The 
bottom  track  is  made  up  of  T-  and  angle-irons  left 
open  through  the  deck  so  that  nothing  can  collect  to 
interfere  with  the  working  of  the  doors,  which  are 
glazed  in  the  upper  half  and  screened,  with  a  3-ft. 
section  of  window  above  them  to  provide  additional 


VERY  HEAVY  TIMBERING  WAS  USED  IN  THE  ONE-STORY  SHED  ON  THE  NEW  PIER  EXTENSION 


ful  in  laying  the  2  x  4-in.  hardwood  floor,  which  had 
to  be  bored  before  being  nailed.  This  boring  alone  re- 
quired 70,000  hole?. 

In  addition  to  the  equipment  already  described, 
another  useful  machine  was  a  small  traveling  derrick 
running  on  a  track  laid  across  the  pier  and  so  arranged 
that  it  could  be  jacked  up  on  rollers  and  moved  for- 
ward under  its  own  power.  This  moving  operation  took 
two  hours  and  about  40  lin.ft.  of  pier  could  be  handled 
from  each  position  of  the  track.  The  derrick  handled 
all  creosoted  timber,  which  was  delivered  on  scows 
alongside  as  required,  picked  up,  moved  across  the  dock 
and  deposited  in  place.  The  average  time  for  handling 
the  7  X  12-in.  x  40-ft.  stringers  from  the  scow  to  the  far 
t'.ide  of  the  dock  and  returning  for  another  load  was 
approximately  two  minutes.  To  avoid  fire  risk  a  fully 
equipped  blacksmitn  shop  was  built  on  a  small  scow 
an  .  .r.oored  alongside  at  or  near  the  dock  and  the  field 
office;  storehouse  and  compressor  house  were  located 
at  the  extreme  end  of  the  old  pier  outside  of  the  shed, 
where  they  would  not  incerfere  with  the  operation  of 
the  pier  and  yet  where  they  would  be  easily  accessible 
in  case  of  need. 


light.  The  west  side  walls  are  made  up  of  short  sec- 
tions of  continuous  doors,  a  few  sliding  doors  and  a 
solid  wall  of  shiplap  covered  with  corrugated  iron. 
There  are  two  doors  in  the  north  wall. 

For  handling  freight  there  are  three  elevators  of 
the  Barlow  type.  The  Barlow  elevator  is  a  vertically 
moving  platform  operating  in  an  open  slip  and  enabling  I 
the  transfer  of  truck  freight  from  ship  level  to  dock 
level  at  all  stages  of  tide.  A  number  of  trucks  are 
assembled  on  the  platform,  which  is  then  lowered  to 
the  ship's  level,  the  trucks  moved  off  while  other  trucks 
for  the  ship  are  moved  on  and  hoisted  back  to  the  docki 
level.  This  elevator  is  operated  by  a  40-hp.  motor,  the 
operator  being  situated  at  one  side  where  he  can  get  a 
clear  view  of  the  dock  and  into  the  ship's  side  hatch.  At 
stages  of  the  tide  when  the  difference  in  levels  is  not 
great  the  outer  end  of  the  platform  can  be  dropped  by 
means  of  a  small  motor  and  the  elevator  used  as  a 
stationary  slip.  Four  of  these  are  on  the  new  pier. 
There  are  also  two  adjustable  freight  slips  provided 
with  worms  and  gears  and  which  work  as  adjustable 
ramps.  The  center  depressed  track  is  fitted  with  an 
electrically    driven    car-haul   with   a   capacity   of   ten 
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HIGH    PILEDRIVER    AT    RIGHT,    TRAVERSING    DERRICK 

AND  HIGttSKID   DERRICK   IN   CENTER   BEING    USED 

TO  BUILD  NEW  TIMBER  PIER 

loaded  cars,  so  that  no  steam  locomotives  need  be  run 
onto  the  pier. 

Motors  with  a  total  capacity  of  about  200  hp.  are  in- 
stalled. The  current  is  brought  to  a  concrete  trans- 
former station  at  the  south  end  of  the  pier  and  dis- 
tributed in  ducts.  No  transformers  are  allowed  on  the 
pier.  Lighting  current  is  also  transformed  at  the  pier 
and  distributed  by  conduits,  circuits  being  arranged  so 
that  practically  any  combination  of  light  can  be  ob- 
tained. Lighting  plugs  are  installed  along  the  side  of 
the  depressed  track  to  provide  for  portable  lights  for 
loading  and  unloading  freight  cars.  Screened  bracket 
lights  are  placed  at  40-ft.  intervals  along  the  outside 
of  the  shed  and  red  and  green  beacon  lights  at  the 
outer  ends. 

F,ue\  oil  lines  are  carried  down  each  side  of  the 
pier  with  valves  at  the  various  boat  landings.  A  cov- 
ered water  line  is  laid  along  the  bottom  of  the  roof 
trusses  and  branch  lines  are  taken  off  at  intervals  for 
supplying  boats  and  for  fire  protection.  Hose  valves 
and  lines  of  hose  laid  on  tilting  hose  racks  are  arranged 
to  cover  the  entire  pier  area. 

The  entire  construction  of  this  extension  was  done  by 
Sydney  E.  Junkins  Co.,  Ltd.,  Vancouver,  B.  C,  under 
the  direction  of  J.  G.  Sullivan,  chief  engineer  of  the 
Canadian  Pacific  Ry.,  western  lines,  Winnipeg,  and  H. 
Rindal,  engineer,  Canadian  Pacific  Ry.,  Vancouver,  B.  C. 


Provide  Painters'  Scaffolds  on  Bridges 

Bridge  engineers  should  provide  in  their  structures 
eyebolts  and  other  fastenings  for  hanging  painters' 
scaffolds,  says  a  paint  expert  of  many  years'  experience. 
If  the  designer  gives  attention  to  this,  little  extra  cost 
is  involved  in  furnishing  the  bolts  or  hooks  and  that 
repainting  can  be  managed  safely  and  efficiently  is 
assured.  Paint  applied  with  a  swab  on  the  end  of  a 
long  pole  is  almost  worthless,  and  yet  this  tool  is  used 
on  much  of  the  remote  steelwork  of  a  bridge,  especially 
under  the  floor.  Many  highway  bridges  are  never 
painted  below  the  roadway  level,  which  is  perhaps  one 
reason  why.  serious  corrosion  is  often  found  there.  It 
is  therefore  worth  while  to  provide  special  facilities  for 
inspection  and  painting  under  the  floor. 


Eccentric  Loading  Tests  Result 
Contrary  to  Theory 

With  Concrete   Blocks    Under    Compression    Adding 

Material  Off  Center  of  Load  Does  Not 

Decrease  Strength 

By  John  C.  Prior 

Associate   Knginerr,   Braun,   Fleming  &  Knollman,   Consulting 
Engineers,   Columbus,   Ohio. 

IN  AN  effort  to  discover  the  actual  effect  of  eccentric 
loading  on  a  short  concrete  block  and  to  check  up  the 
theoretical  reduction  in  strength  due  to  certain  kinds  of 
material  addition,  the  writer  has  had  some  tests  made 
at  Ohio  State  University.  The  results,  on  a  limited 
number  of  specimens,  do  not  seem  to  accord  with  the 
accepted  theory  of  homogeneous  and  elastic  bodies. 

Occasionally  the  paradox  of  adding  material  and  weak- 
ening the  structure  is  encountered  in  engineering  design 


^-i'  Xi 


P=Loaa 

P-Loaa/  on  concern,  tc  B/ocks 

■Neutral  P/am  afEcceM-rica/lv  loaded 
7=^^: \  Blocks 


L    >1 

BLOCK  ON  WHICH  TESTS  WERE  MADE 

due  to  the  load  being  placed  in  an  eccentric  position 
by  the  added  material.  One  instance  is  recalled  where 
the  stresses  in  a  concentrically  loaded  concrete  column 
footing,  founded  on  solid  rovk  and  4  x  4  ft.  in  plan, 
were  considered  safe  until  for  better  working  conditions 
it  was  deemed  desirable  to  enlarge  the  footing  to  4  x  6 
ft.,  leaving  the  load  in  the  same  position  with  respect 
to  three  sides  of  the  pier.  After  the  change  the  stresses 
no  longer  fell  within  the  safe  limits  and  an  expensive 
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cantilever  beam  was  resorted  to  in  order  to  eliminate 
the  eccentricity. 

Reported  results  of  eccentric  loading  experiments  on 
structural  steel,  which  is  one  of  the  most  perfectly  elas- 
tic structural  materials  obtainable,  check  fairly  closely 
with  theory.  The  tests  here  described  give  some  in- 
formation concerning  the  accuracy  of  results  obtained 
when  the  familiar  formulae  for  flexure  and  direct  stress 


f. 


P       Mv 

V  ±  J-  is  applied  to  blocks  composed  of  a  ma- 
terial as  imperfectly  elastic  and  heterogeneous  as  plain 
concrete. 

Referring  to  Fig.  1  it  is  evident  that  when  the  block  is 
is  L'  long,  the  maximum  unit  compression  in  the  concrete 

P 


fc 


bL 


and  when  it  is  L  long,  from  the  formula  re- 


ferred  to    in   the   preceding   paragi'aph,   /,• 
3P(L  -  L' ) 


bL 


+ 


bL- 


If  the  unit  compressive  strength   of  the 


concrete  is  assumed  the  same  in  each  block  then  the 

ratio  pT  =  i/-(iJ^zr2Lr)  ■ 

The  experiments  include  five  series  of  tests,  each 
consisting  of  three  blocks  the  sizes  and  composition 
of  which  are  given  in  the  accompanying  table.  The 
blocks  of  each  series  were  cast  from  a  single  batch  of 
concrete,  great  care  being  taken  to  tamp  them  in  the 
molds  as  nearly  alike  as  possible.  They  were  allowed 
to  stand  in  the  forms  under  damp  cloths  for  the  first 
day  or  two  and  then  were  buried  to  the  same  depth  in 
damp  sand  which  was  sprinkled  with  water  from  time 
to  time.  A  few  days  before  the  blocks  were  broken  they 
were  exposed  to  the  warm  air  of  the  laboratory.  Every 
precaution  was  taken  to  treat  each  piece  of  any  series 
exactly  alike  in  order  that  the  unit  strength  of  the  three 
blocks  might  be  assumed  equal.  Well  oiled  wood  forms 
were  used  and  the  finished  block  varied  from  the  given 
dimensions  less  than  one-sixteenth  inch. 

The  specimens  were  crushed  in  a  testing  machine 
using  3  X  3-in.  universal  loading  plate,  the  center  of 
which  was  placed  2  in.  from  three  sides  of  the  test 
piece,  making  the  load  concentric  for  the  4-in.  blocks. 
They  were  bedded  in  plaster  of  paris,  as  was  also  the 
loading  plate.  Deformations  were  recorded  at  the  four 
corners  of  each  block,  using  a  strain  gage  reading  to 
0.0002-m.  after  each  load  increment  of  5000  lb.  The 
loads  at  failure  together  with  the  ratios  P/P'  are  given 
in  the  table.     The  results  are  visualized  in  Fig.  2. 

It  will  be  noted  in  each  series  that  although  theoret- 
ically the  longer  blocks  with  eccentric  loads  should  have 
been  weaker  than  the  short  one  with  a  concentric  load 
they  were  actually  stronger  in  every  case  except  D9. 
Another  peculiar  feature  is  that  the  relative  strength 
curves  for  the  tests  have  about  the  same  shape  as  the 
theoretical  curve,  but  are  convex  above  the  unity  line 
instead  of  below  it. 

The  deformation  readings  at  the  end  farthest  from 
the  load  on  two  of  the  9-in.  blocks  indicated  compres- 
sion and  on  the  other  three  tension.  All  of  the  readings, 
however,  were  very  small,  on^  one  or  two  divisions  on 
the  strain  gage,  hence  it  is  possible  that  they  may 
have  been  only  errors.     At  the  same  end  of  the  6-in. 


blocks  also  both  tension  and  compression  were  noted  but 
the  compression  was  much  more  marked.  Theoretically 
the  stress  in  the  6-in.  pieces  at  the  end  away  from  the 
load  should  have  been  zero  and  in  the  9-in.  pieces  the 
maximum  tensile  stress  should  have  been  25%  of  the 
maximum  compressive  stress  developed  at  the  loaded  end. 
It  is  believed  that  the  tests  warrant  the  conclusion 
that  in  designing  eccentrically  loaded  concrete  piers  or 
footings,  resting  on  rock  or  such  material  that  the  foun- 
dation itself  cannot  be  questioned,  and  of  such  a  ratio  of 
height  to  width  that  they  need  not  be  classed  as  long 
columns,  only  as  much  of  the  pier  need  be  considered 


L.OADS    AT    FAILURE,    AND   RATIOS   P/P' 


Size 
in    Inches 


Mix 


A4 
A  6 
A9 


b    or  il 

L' 

4     4  8 

4     6  8 

4     9  8 


Age  in  Days  Consistency 


Total  Load 
at  Failure 
in  Pounds 


B4  4  4 
B6  4  6 
B9  4  9 


C4 
C6 
C9 
D4 
D6 
D9 
E4 
E6 
E9 


1  cement 

2  sand 

3  gravel 

1  cement 

2  sand  < 

3  gravel 

1  (■"iiient 

2  sand 

1  cement 

2  sand 

1  cement 

2  sand 


1  f  Water  flushed  to 

^1  54     2     57  <  top  when  well 
J  {  tamped 

^  f  Water  flushed  to 

!  I  a     T      St  J  top  when  well 

'  "     2     56     tj^f^ppd  ^nd 

'  [  quaked  slightly 


2     51      1      54 


I  Quaked  freely 


when  tamped 


2     44     3 


2     37     3 


.g  I  Quaked  freely 
I  when  tamped 

I  Quaked  freely 


42^ 
I 


when  tamped 


38,700 
43,500 
41,800 

25,200 
34,500 
33,100 

35,500 
39,900 
40,000 
49,900 
53,700 
49,400 
54,700 
60,000 
58,100 


Ratio 

P' 

1  000 
1.124 
1.080 

1.000 
1.369 
1    313 

1  000 
1  124 
1  127 
1  000 
1    076 

0  990 

1  000 
I  097 
1.062 


as  will  render  the  load  concentric,  that  is  to  say  all 
except  the  length  L'  may  safely  be  disregarded.  Also 
the  shape  of  the  relative  strength  curves  would  seem 
to  indicate  that  the  above  conclusion  should  be  followed 
even  when  the  ratio  L/L'  is  greater  than  three.  The 
second  suggestion  is  not  conclusive  because  the  height 
of  the  blocks  may  affect  materially  the  shape  of  the 
curves. 

A  fertile  field  of  investigation  is  suggested  in  ascer- 
taining the  effect  of  eccentricity  on  the  foundation  itself, 
since  dams,  retaining  walls  and  other  structures  in 
which  the  foundation  is  subjected  to  both  direct  stress 
and  flexure  form  an  important  part  of  many  engineer- 
ing projects. 

Thanks  are  due  Clyde  T,  Morris,  professor  of  struc- 
tural engineering,  Ohio  State  University,  for  the  use 
of  the  testing  machine  and  for  valuable  assistance. 


Must  Sell  Bonds  Before  Letting  Contract 

The  Court  of  Common  Pleas  of  Erie  County,  Penn- 
sylvania, decided  Apr.  9  that  the  contract  let  in 
December,  1916,  to  Metz  &  Roth,  for  the  construc- 
tion of  flood  control  work  on  Mill  Creek  at  Erie,  Penn., 
was  not  a  legal  contract  because  the  finance  commis- 
sioner had  not  certified  to  the  contract.  The  third- 
class-city  law  of  the  state  provides  that  money  shall 
be  appropriated  and  in  hand  before  the  finance  com- 
missioner can  certify  to  a  contract,  and  as  only  a 
portion  of  the  amount  of  the  money  appropriated 
for  this  work  was  in  hand  in  the  form  of  cash,  the 
remainder  being  in  the  form  of  unsold  city  bonds, 
the  commissioner  did  not  certify  to  the  contract.  The 
effect  of  this  opinion,  unless  changed  by  the  Supreme 
Court,  is  that  the  entire  bond  issue  for  a  piece  of 
public  work  must  be  sold  before  a  contract  can  be 
let  and  the  work  started. 
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Purely  Theoretic  Superelevations 
Modified  for  Roads 

Slight  Distance,  Ability  To  Stop,  and  Safety  for  Horses 

Will  Limit  Banking  on  Curves — Slower 

Speed  Desirable 

By  W.  S.  Downs 

Division   Engineer,   West   Virginia   State   Tloarl    Commission, 
Morgantown 

WHILE  a  purely  mathematical  determination  of 
the  proper  superelevation  to  be  applied  to  a  high- 
way curve  is  not  possible  on  account  of  the  variety  and 
nature  of  the  traffic,  the  basic  theory  should  be  taken  as 
the  groundwork  for  practical  modifications — such  as 
those  suggested  by  the  necessity  for  a  limitation  of 
speed  on  account  of  short  sight  distances  and  the  danger 
to  horses  inherent  in  a  too  great  side  slope.  These 
modifications  are  in  the  interest  of  public  safety.  After 
some  experiments  the  writer  has  developed  a  curve  of 
superelevations  for  highways. 

Theoretically,  the  amount  of  superelevation  depends 
on  both  the  degree  or  radius  of  the  curve  and  the 
speed  of  the  traffic.     The  theoretical  formula  is 

—  '^" 

e  =  Superelevation  in  feet  per  foot  width  of  road. 

R  =  Radius  of  the  curve  in  feet. 

This  formula  may  be  expressed  as 

e  =  0.0000117  V„  D,  where 

V  =  Velocity  or  speed  of  traffic  in  miles  per  hour. 

D  =  The  degree  of  curvature. 

By  plotting  the  results  of  this  formula,  using  the  ab- 
cissa  to  represent  the  degree  of  curvature  and  the  ordi- 
nates  the  superelevation  in  fractions  of  a  foot  per  foot 
width  of  road,  the  theoretical  superelevation  of  the  va- 
rious highway  curves  for  the  different  speeds  can  be 
taken  from  the  accompanying  plot.  However,  in  the 
interest  of  public  safety,  all  traffic  laws  require  that  the 
traffic  slow  down  on  approaching  sharp  curves,  and 
while  a  speed  of  35  miles  per  hour  may  be  permissible 
on  a  straight  roadway,  no  such  speed  can  be  tolerated  on 


sharp  curves  because  the  limited  sight  distance  makes 
it  unsafe,  regardless  of  the  condition  of  the  road  sur- 
face or  the  extent  of  the  superelevation.  This  is  so  self- 
evident  as  to  be  trite. 

A  commonsense  rule,  and  one  which  has  been  incor- 
porated in  the  road  law  of  West  Virginia,  requires  that 
no  vehicle  shall  be  driven  at  a  greater  rate  of  speed  than 
will  permit  of  bringing  the  vehicle  to  a  full  stop  within 
half  the  actual  sight  distance  at  the  place.  This  rule, 
of  course,  is  somewhat  indefinite  as  to  the  permissible 
speed  of  the  vehicle,  for  the  ability  to  stop  quickly  de- 
pends upon  a  number  of  variable  and  uncertain  condi- 
tions, as  for  example,  the  smoothness  and  slipperiness 
of  the  surface  of  the  roadway,  the  efficiency  of  the 
brakes,  the  character  of  the  vehicle,  the  alertness  of  the 
driver,  and  other  similar  factors. 

However,  the  higher  the  degree  of  curvature  the 
less  sight  distance  the  driver  has  in  which  to  detect  the 
danger  and  stop  the  vehicle.  The  relative  sight  dis- 
tances on  different  curves,  based  on  a  middle  ordinate 
of  8  feet,  is  shown  in  the  table: 


2°— 428  ft. 

15°— 156  ft. 

40°— 94  ft. 

80»— 65  ft 

5°— 270  ft. 

20°— 135  ft. 

50°— 81  ft. 

90°— 62  ft 

8°— 214  ft 

30°— no  ft. 

60°— 74  ft. 

100°— 57  ft 

I0°— 191  ft. 

33°— 100  ft 

70=— 69  ft. 

120°— 53  ft 

90  100 

Curvd  ture 


CURVE  IS  BASED  ON  ASSUMPTION    THAT  .VEHICLE   TPLVVELLXG  10  MILES  PER  HOUR 
CAN  BE  STOPPED  WITHIN  50  FEET 


If  we  assume  that  the  average  vehicle  traveling  at 
the  rate  of  10  miles  per  hour  can  be  safely  brought  to  a 
stop  in  a  distance  of  50  ft.  on  a  comparatively  slippery 
road,  this  speed  would  be  safe  on  a  35°  curve,  inasmuch 
as  half  the  sight  distance  is  50  feet.  Moreover,  the 
work  necessary  to  stop  a  moving  vechile  is  in  direct  pro- 
portion to  the  square  of  its  velocity;  or,  with  a  given 
frictional  resistance,  the  distance  in  which  it  may  be 
stopped  is  in  direct  proportion  to  the  square  of  its 
speed.  Inversely,  the  safe  speed  of  a  vehicle  on  curves 
is  in  direct  proportion  to  the  square  root  of  the  sight 
distance. 

Hence  we  may  plot  a  curve  of  relative  safe  speeds 
for  different  curves.  Such  a  curve  is  shown  on  the 
chart,  and  is  based  on  the  assumption  that  a  vehicle 
traveling  at  the  rate  of  10  miles  per  hour  can  be  safely 
brought  to  a  stop  within  50  ft.  This  assumption,  of 
course,  would  vary  under  different  conditions,  but  ex- 
perience has  shown  it  to 
be  approximately  correct 
under  certain  road  conditions. 
In  any  case  it  offers  a  basis 
for  relative  safe  speeds  on  the 
different  curves,  and  there- 
fore gives  a  basi?  for  relative 
superelevations. 

If  the  superelevation  be 
greater  than  that  indicated  by 
the  curve  it  would  make  the 
road  unsafe  for  horse  traffic 
on  the  curves  of  short  radii, 
for  experience  has  shown  that 
when  the  superelevation  ex- 
ceeds 0.062  ft.  (:,'  in.)  per  ft. 
width  of  road,  there  is  danger 
of  the  horses  falling  when  the 
road  is  slipperj'. 
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An  Engineering  Council  Now  Almost  Forgotten 

Organized  in  1886  To  Promote  an  Improved  System  of  Public  Works — Ultimately 
Responsible  for  Board  of  Engineers  for  Rivers  and  Harbors 

By  F.  H.  Newell 

Dean,  Cix-il  Engineering  Department,  University  jf  Illinois,  Urbana 


THE  Engineering  Council  recently  created  for  con- 
sideration of  matters  of  common  concern  to  en- 
gineers calls  to  mind  a  previous  effort  the  history  of 
which  has  present  value. 

Thirty  years  ago  the  Council  of  Engineering  So- 
cieties on  National  Public  Works  was  formed,  being 
the  outgrowth  of  the  efforts  of  many  of  the  most  notable 
engineers  of  recent  times,  some  of  whom  are  still  living. 
It  had  for  its  immediate  object  two  achievements: 
Better  legislation  in  connection  with  public  works,  and 
the  development  of  an  engineering  organization  for 
constructing  and  operating  such  works. 

The  activities  of  various  engineering  societies  which 
led  up  to  this  council — according  to  a  statement  pre- 
pared by  the  late  E.  L.  Corthell— dated  from  1874.  At 
that  time  Congress  authorized  the  President  to  appoint 
a  mixed  commission  consisting  of  three  civilians,  three 
military  officers  and  one  member  of  the  Coast  Survey  to 
examine  and  decide  upon  the  question  of  the  best  method 
of  opening  the  mouth  of  the  Mississippi  River.  This 
commission  decided  in  favor  of  the  jetty  system,  a  plan 
which  was  afterward  carried  out  by  James  B.   Eads. 

In  1879  memorials  were  presented  to  Congress  for  the 
appointment  of  civil  engineers  upon  the  commission  to 
have  charge  of  the  improvement  of  the  Mississippi 
River.  One  of  these  petitions  was  signed  by  Thomas 
Doane,  president  of  the  Boston  Society  of  Engineers, 
and  concurred  in  by  other  well  known  men. 

In  1880,  at  the  twelfth  annual  convention  of  the 
American  Society  of  Civil  Engineers  held  at  St.  Louis, 
a  resolution  was  adopted  to  appoint  a  committee  to 
draft  a  memorial  to  Congress  asking  that  the  civil 
engineers  of  the  country  be  placed  in  full  charge  of 
works  carried  on  by  the  Government.  The  chairman  of 
the  committee  in  a  circular  letter  dated  April  5,  IS'85, 
suggested  that  a  self-constituted  committee  take  up  the 
memorial  and  circulate  for  signatures. 

This  memorial  was  presented  to  Congress  and  called 
attention  to  the  fact  that  the  number  of  works  in  hand 
was  greater  than  the  number  of  experienced  engineer 
officers  and  that  "many  of  the  most  experiencd  civil  en- 
gineers in  the  country,  who  are  well  fitted  by  skill  and 
education  to  take  principal  charge,  are  unwilling  to 
accept  such  positions,  where  neither  adequate  emolu- 
ments or  reputation  can  be  hoped  for."  A  large  number 
of  signatures  were  attached  to  this  petition,  such,  for 
example,  as  that  of  Octave  Chanute,  James  B.  Eads, 
Alphonse  Fteley,  Desmond  FitzGerald,  Clemens  Her- 
schel,  Charles  D.  Marx,  George  F.  Swain  and  Alfred  E. 
Burton. 

On  Dec.  3,  1885,  duly  accredited  delegates  from  ten 
civil  engineering  societies  held  a  convention  at  Cleve- 
land pursuant  to  a  call  of  the  Civil  Engineers'  Chib  of 
that  city.  A  report  was  adopted  calling  attention  to 
the  necessity  for  a  better  civil  administration  of  public 


works  and  suggesting  that  Congress  be  asked  to  estab- 
lish a  suitable  civil  bureau. 

During  the  next  spring — on  March  31,  1886 — the 
societies  again  met  in  convention  at  Cleveland  and  a 
permanent  organization  was  perfected  under  the  title 
"Council  of  Engineering  Societies  en  National  Public 
Works"  whose  object  was  "to  promote  an  improved 
system  of  national  public  works."  Twenty-three  societies 
were  represented  and  to  the  memorial  to  Congress  there 
were  appended  the  signatures  of  several  of  the  past 
presidents,  vice-presidents  and  other  prominent  mem- 
bers of  the  American  Society  of  Civil  Engineers. 

Engineering  Societies  Perfect  Council  on 
Public  Works 

An  executive  committee  was  constituted  consisting  of 
Lyman  E.  Cooley,  president,  John  Eiseman,  secretary, 
E.  L.  Corthell,  Louis  J.  Barbot  and  Augustus  Kurth. 
Topical  committees  were  also  constituted  and  their  re- 
ports received  by  the  executive  board  in  the  summer  of 
1887.  A  committee  of  the  board  was  then  appointed  to 
digest  the  material,  prepare  a  memorial  and  draft  a  bill. 

The  board  presented  its  views  to  President  Cleveland 
on  Nov.  11,  1887,  in  accordance  with  his  expressed  in- 
terest in  the  matter.  The  bill  finally  prepared  was 
placed  in  the  hands  of  Hon.  C.  R.  Breckinridge,  who 
had  given  much  attention  to  the  subject,  and  as  later 
revised  was  introduced  in  the  Senate  on  Jan.  16,  1888, 
by  Hon.  Shelby  M.  Cullom,  and  referred  to  the  Com- 
mittee on  Commerce,  being  known  as  S.1448.  On  the 
same  day  it  was  introduced  in  the  House  by  Mr.  Breck- 
inridge as  H.  R.  4923,  and  referred  to  the  committee 
on  expenditures  in  the  War  Department. 

On  April  9,  1888,  the  Engineering  Council  through 
its  executive  board  appeared  before  the  Senate  Com- 
mittee and  statements  were  made  by  the  president  of 
the  council,  Lyman  E.  Cooley,  also  by  Messrs.  Corthell, 
Kurth,  Haupt  and  others.  The  proceedings  with  the 
proposed  legislative  memorials  and  various  exhibits 
showing  considerable  research  were  printed  as  Senate 
Report  No.  1848,  Fifty-ninth  Congress,  first  session, 
and  are  now  bound  in  permanent  form  in  Vol.  2525  of 
the  Congressional  papers  to  be  found  in  the  larger  public 
libraries  of  the  country. 

Council  Only  Partly  Successful 

Although  the  bill  prepared  by  the  Engineering  Coun- 
cil did  not  receive  Congressional  sanction,  many  of 
the  important  details  were  later  acted  upon  in  one  form 
or  another  so  that  the  efforts  made  by  this  council 
cannot  be  considered  as  lost.  It  is  of  interest  to  note 
the  changes  which  have  been  made  in  the  past  30 
years  along  the  lines  of  the  proposed  reforms.  A  brief 
reference  to  the  points  presented  will  enable  a  com- 
prehension of  the  rate  of  progress.    There  is  no  doubt 
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that  within  the  next  few  years — owing  to  the  general 
upheaval  caused  by  the  great  European  war  and  to  the 
greater  public  interest  in  national  affairs — there  will 
be  accelerated  development,  especially  as  the  engineer- 
ing societies  concern  themselves  more  largely  with  the 
questions  of  large  national  importance. 

The   points   made   at   that   time    by   the   late   L.    E. 
Cooley  were  as  follows: 

A.  The  following  assumptions  were  made: 

(1)  The  development  of  a  system  of  harbors  and 
waterways  is  desirable,  and  the  Government  is  com- 
.  mitted  to  this  policy.  (2)  Legislative  methods 
should  be  well  defined,  consistent  and  rational.  (3) 
Present  legislative  and  administrative  methods  are 
gravely  defective,  bringing  down  upon  congressional 
and  executive  agents  the  severest  public  condemna- 
tion. (4)  Every  one  appreciates  the  desirability  of 
something  different  from  present  practice ;  divergence 
of  opinion  is  confined  to  the  nature  of  the  remedies. 

B.  As  a  "statement  of  the  case" : 

(1)  A  rational  policy  must  not  only  provide  a  well 
adapted  administrative  system,  but  requires  changes 
in  the  methods  of  legislation.  (2)  The  work  is 
essentially  constructive  and  requires  the  service  of  a 
special  professional  class;  economy  demands  that  it 
be  prosecuted  continuously  and  rapidly.  (3)  All 
public  works  should  be  looked  upon  as  part  of  a 
system.  (4)  As  parts  of  a  system  every  work  should 
have  its  relative  importance  duly  defined  and  be 
taken  up  in  natural  sequence.  (5)  These  systems  are 
defined  by  nature  and  show  in  the  character  of  the 
streams. 

C.  With    reference    to    legislation    the    following 
points  were  made: 

(1)  A  corps  of  civil  engineers  should  be  regarded 
as  a  permanent  establishment  and  regular  provision 
made  for  its  maintenance.  (2)  Appropriations  for 
detailed  surveys  and  examinations  should  be  by  large 
geographical  areas  and  the  allotment  to  the  individual 
project  be  made  according  to  executive  discretion 
guided  by  immediate  conditions.  (3)  Similarly  all 
appropriations  for  repairs,  maintenance,  snagging 
and  dredging  should  be  by  large  divisions,  later 
allotted  to  designated  streams  to  be  on  the  advice  of 
qualified  officers.  (4)  Appropriations  for  minor  per- 
manent improvements  should  be  made  in  the  same 
way.  (5)  Appropriations  for  capital  improvements 
should  be  by  single  bill,  and  should  provide  for  the 
completion  of  that  work. 

Failure  of  Existing  System  Outlined 

D,  Administrative  evils  were  next  presented  under 
the  following  heads: 

(1)  The  cost  of  supervision  and  personnel  under 
the  existing  sj^stem  cannot  be  closely  determined,  as 
it  is  paid  from  appropriations  for  the  work.  (2)  The 
methods  of  disbursement  and  of  administration  are 
not  in  accordance  with  the  special  requirements  of  this 
work,  but  according  to  the  rules  of  the  army  un- 
suited  for  economical  and  efficient  civilian  operations. 
(3)  The  works  are  in  a  large  measure  continually 
in  the  hands  of  green  and  inexperienced  men  or  those 
unfamiliar  with  their  charge.  The  army  officers  are 
not  primarily  educated  for  this  work  they  are  shifted 


rapidly  and  the  more  able  civilians,  because  of  under- 
payment and  lack  of  recognition,  leave  government 
employment,  the  remaining  force  tending  to 
mediocrity.  The  most  important  man  in  the  office 
is  the  chief  clerk.  C4)  There  is  virtually  no  in- 
spection service  or  proper  supervision.  (5j  The  plans 
and  estimates  are  without  adequate  examination  and 
study  by  high  authority.  (6)  The  plans  are  not  based 
on  any  system  or  do  not  take  consideration  of  rivers 
as  more  than  a  local  problem.  (1)  No  judgment  or 
discretion  is  lodged  with  the  executive  in  regard  to 
recommending  or  suggesting  wise  improvements  or 
harmonizing  different  works  as  part  of  a  system. 
(8)  The  military  purpose  of  giving  the  officers  a 
variety  of  experience  predominates  and  civil  knowl- 
edge is  made  subsidiary'.  (9)  The  service  is  mixed, 
anomalous  and  unjust;  military  officers  and  civilians 
cannot  cooperate  to  best  advantage.  Civilians  have 
no  opportunity  of  being  advanced  to  the  higher 
positions.  (10)  No  improvement  is  possible  in  the 
personnel  except  by  making  the  entire  service  mili- 
tary from  top  to  bottom  or  on  the  other  hand  entirely 
civil.  (11)  The  service  requires  as  highly  specialized 
training  as  for  military  affairs  and  no  civilized 
nation  has  found  a  military  system  best  adapted  to 
scientific  and  constructive  work. 

E.  New  organization  was  proposed  under  the  fol- 
lowing heads: 

(1)  A  series  of  divisions  based  on  the  requirements 
of  harbors  and  waterways  in  considering  them  as  a 
system  or  parts  of  a  system.  (2)  A  system  and  re- 
quirements such  as  will  secure  the  fullest  deliberation 
and  judgment  before  a  project  reaches  Congress. 
(3)  In  executing  work,  responsibility  and  a  full  in- 
spection service  are  provided.  (4)  It  is  made  un- 
lawful to  expend  money  until  some  useful  results  com- 
mensurate with  the  expenditure  can  be  vouchsafed. 
(5)  The  engineering  corps  in  time  to  become  entirely 
civilian  with  regular  grades  and  promotion,  partly  by 
seniority  and  partly  by  merit.  (6)  The  members  of 
the  corps  to  become  skilled  and  experienced  in  all 
work  they  are  called  upon  to  supervise.  (1')  Entrance 
in  this  corps  to  be  eligible  to  citizens  of  the  United 
States,  but  the  corps  to  be  recruited  largely  from, 
graduates  of  technical  schools  and  military  and  naval 
j'cademies.  (8)  Tenure  during:  continuance  of  a 
high  degree  of  competency  and  efficiency.  (9)  Posi- 
tions such  as  to  secure  independence  of  judgment, 
free  from  dictation  by  superiors  or  pressure  of  in- 
fluence. (10)  The  cost  of  administration  for  a  given 
amount  of  work  to  be  reduced. 

F.  In    conclusion    the    following    points    are    em- 
phasized : 

(1)    The  Government  is  committed  to  a  policy  of 
harbor  and  waterway  development.     (2)  A  consistent 
and  businesslike  policy  should  be  adopted  in  making 
appropriations,  a  policy  looking  to  the  development  of 
these  improvements  as  a  system.      (3)    An  organi- 
zation  should   be  provided   adapted  to  carrying   out 
a  definite  policy  with  thorough  system  and  economy. 
Opposition   to   the   Cullom-Breckinrid-:e   bill   was   so 
pronounced  that  it  failed.     The  chief  arguments  were 
those  appealing  to  local  pride  and  fear  that  the  many 
smaller  and  less  important  schemes  would  be  laid  aside 
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in  order  to  complete  larger  projects  of  national  import- 
ance. The  ostensible  objection  was  that  any  new  or- 
ganization carrying  out  these  reforms  must  be  more 
expensive  than  the  old  and  that  there  would  result  the 
creation  of  new  officers  and  continually  increasing  out- 
lay. The  then  chief  of  engineers,  Gen.  J.  C.  Duane,  in 
his  letter  of  April  12,  1888,  stated  that  "it  is  doubtful 
whether  any  improvement  in  efficiency  could  be  attained 
by  a  change  in  the  present  system."  The  economy  he 
questioned,  and  called  attention  to  the  fact  that  a  new 
organization  would  add  to  the  cost  "to  which  will  be 
shortly  added  the  expense  of  a  civil  retired  list,  which 
must  before  many  years  become  a  heavy  charge  against 
the  Treasury,"  and  that  the  expense  of  a  proposed 
civilian  corps  will  be  excessive. 

Change  Opposed  by  General  Duane 

He  was  "of  the  opinion  that  the  proposed  change  is 
not  warranted  either'  on  the  score  of  efficiency  or 
economy."  Moreover,  the  policy  "if  adopted  by  Con- 
gress will  be  of  undoubted  benefit  to  a  few  works  to  the 
exclusion  of  the  great  mass  of  them,"  and  that  "it  is 
exceedingly  questionable  whether  the  interest  of  the 
country  at  large  would  be  promoted  by  a  change." 
He  observes  "that  whatever  changes  or  modifications 
Congress  might  deem  it  advisable  to  make  can  readily 
be  effected  with  little  or  no  additional  expense  under 
the  present  organization." 

The  discussion  undoubtedly  produced  some  good  re- 
sults and  contributed  largely  to  the  activities  which 
finally  resulted  in  the  creation  in  1892  of  the  Board  of 
Engineers  for  Rivers  and  Harbors — one  of  the  most 
important  steps  in  the  improvement  of  internal  affairs. 
In  the  larger  matters  of  legislative  policy  and  methods, 
less  was  achieved,  although  attempts  were  more  and 
more  persistently  made  to  rectify  or  defeat  the  annual 
appropriation  bill  or  to  provide  lump  sum  appropria- 
tions, as  contrasted  with  the  "pork  barrel"  distribution 
by  Congress. 

More  or  less  desultory  action  or  discussion  was  had 
by  various  engineering  societies  and  organizations.  The 
annual  reports  of  the  chief  of  engineers  frequently  noted 
the  scarcity  of  engineer  officers.  The  preliminary  report 
of  the  Inland  Waterways  Commission  transmitted  by 
President  Roosevelt  to  Congress  on  Feb.  26,  1908,  called 
attention  to  general  governmental  inefficiency  and  the 
necessity  of  coordinating  all  bureaus;  also  to  the  de- 
sirability of  maintaining  an  administrative  agency 
under  suitable  legislative  regulation  with  large  powers 
for  the  investigation  and  elaboration  of  projects. 

The  National  Waterways  Commission  in  its  final 
report  of  1912  called  attention  to  the  numerous  proposi- 
tions "made  for  the  creation  of  a  board  of  public  works 
or  other  body  which  shall  decide  upon  the  feasibility  and 
desirability  of  proposed  expenditures  on  rivers  and 
harbors,"  emphasizing  the  necessity  of  increased  mem- 
bership of  the  Engineer  Corps. 

On  March  1,  1910,  the  board  of  directors  of  the 
American  Society  of  Civil  Engineers :  "heartily  approve 
and  endorse  the  action  taken  at  a  recent  meeting  of 
members  of  the  society  in  appointing  a  committee 
consisting  of  Charles  MacDonald,  Alfred  Noble,  William 
H.  Burr,  F.  P.  Stearns  and  Samuel  Whinery,  with  the 
objecu   of  urging  suitable   recognition   of  civilian   en- 


gineers." This  committee  appeared  before  the  Military 
Affairs  Committee  of  the  House  of  Representatives  on 
March  9,  1910,  and  urged  suitable  amendments  in  the 
pending  legislation.  On  Feb.  27,  1911,  in  Section  5  of 
the  Rivers  and  Harbors  act,  there  was  inserted  authority 
to  detail  for  duty  in  charge  of  rivers  and  harbors  or 
as  members  of  the  Board  of  Engineers  any  assistant 
(civilian)  engineer  in  the  employ  of  the  engineering; 
bureau  of  the  War  Department, 

Moreover  under  the  same  act  vacancies  in  the  grade 
of  second  lieutenant  in  the  Corps  of  Engineers  may  be 
filled  from  civil  life  by  suitable  examination  of  candi- 
dates between  the  ages  of  21  and  29  holding  a  diploma 
showing  graduation  in  an  engineering  school  from  an 
approved  technical   college. 

Though  reforms  in  legislative  methods  and  executive 
control  have  moved  slowly  in  the  past,  yet  with  the 
tremendous  acceleration  along  all  similar  lines  there  is 
every  reason  to  expect  that  wisely  directed  efforts  on 
the  part  of  the  present  Engineering  Council  may  reach 
fruition  in  less  time  than  in  the  past. 


Railway  Maintenance  Cost  Is  Increased 
by  Fast  Passenger  Trains 

SPEED  of  trains  affects  the  cost  of  maintenance  of 
way  and  structures  to  the  extent  that  the  higher 
the  proportion  of  passenger  traffic,  which  may  be  as- 
sumed as  high-speed  traffic,  the  greater  the  cost  of  main- 
tenance. This  is  the  conclusion  arrived  at  in  a  prelimi- 
nary report  presented  by  the  track  committee  at  the 
recent  annual  meeting  of  the  American  Railway  Engi- 
neering Association. 

In  the  accompanying  diagram,  the  curved  lines  rep- 
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Maintenance   Cost   per  Mile  of    Road 


EFFECT   OF   PERCENTAGE   OF    PASSENGER-CAR-MrbBS 

resent  traffic  of  which  the  passenger-car  miles  con- 
stitute 7.5,  12.5  and  20.3 ff  of  the  total  car  mileage.  The 
vertical  ordinates  represent  the  annual  cost  of  mainten- 
ance per  mile  of  road;  the  horizontal  lines  represent  the 
density  of  traffic  in  1000  car-miles  per  mile  of  road. 
It  is  recognized  by  the  committee  that  the  assumption 
of  high-speed  and  low-speed  traffic  as  synonymous  with 
passenger  and  freight  traffic  is  not  entirely  correct,  but 
this,  the  committee  says,  offers  the  only  opportunity 
for  classifying  expenses  in  accordance  with  differences 
of  speed.  The  car-mile  was  taken  as  the  unit  for  com- 
parison on  the  ground  that  it  gives  the  best  measure  of 
the  facilities  required  by  each  class  of  traffic. 
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Columns  Set  Back  of  Walls  Give 
Large  Window  Area 

Lighting    and   Ventilation  of   Industrial  Building  Are 
Improved  by  Continuous  Windows  of 
Glass  and  Steel  Sash 

A  SPECIAL  detail  in  concrete  building  construction 
which  is  designed  to  give  greater  lighting  area  and 
better  distribution  of  light  in  large  industrial  build- 
ings consists  in  placing  the  outer  columns  inside  of  the 
property  line.  This  permits  of  an  uninterrupted  stretch 
of  curtain  v^^all  of  steel  sash  and  glass  carried  outside 
of  the  columns.  This  glass  front  may  be  supported  on  a 
concrete  spandrel  w^all  at  each  floor,  or  the  spandrel 
may  be  omitted  at  certain  floors  so  that  the  glass  wall 
is  continuous  vertically  as  well  as  horizontally.  The 
colums  are  of  circular  section  like  those  of  the  inte- 
rior panels. 

The  columns,  slab  and  spandrel  are  formed  integrally, 
and  the  slab  is  extended  beyond  the  column  to  cover 
the  entire  area  or  to  support  the  spandrel.  This  ex- 
tension may  be  a  simple  cantilever,  or  it  may  be  sup- 
ported by  brackets  on  the  columns. 

With  this  type  of  construction  the  window  area  in 
each  wan  of  the  building  is  equivalent  to  88%  of  the 
total  wall  area,  which  means  that  only  12%  of  the 
outside  light  is  lost  on  account  of  walls.     It  is  also  pos- 


BUTT.DING   IS  WELL   LIGHTED   BY   CONTINUOUS   WINDOW 
AREA    OUTSIDE   OF   M''ALL   COLUMNS 

sible  with  this  type  of  construction  to  omit  the  corner 
piers  entirely,  thus  making  the  entire  wall  surface  of 
glass.  With  ordinary  construction,  using  outside  piers, 
it  is  estimated  that  the  amount  of  light  lost  because  of 
walls  varies  from  50%  to  25%.  The  continuous  window 
area  has  another  advantage  in  increasing  the  ventilating 
facilities.  It  is  stated  that  with  steel  sash  of  present 
designs,  and  with  this  type  of  building,  the  ventilating 
surface  of  the  windows  can  be  increased  more  than 
20%. 


REINFORCEMENT  FOR  WALL.  COLUMN  AND  SPANDREL 

WALL  OUTSIDE  OF  COLUMN  TO  CARRY  CONTINUOUS 

WINDOW  OR  GLASS  FRONT 

The  first  application  of  this  construction  was  made  in 
the  7-story  and  basement  Winston  Building  erected  in 
Chicago  in  1917.  This  is  a  reinforced-concrete  building 
140  X  218  ft.,  of  the  loft  type,  intended  for  manufactur- 
ing and  industrial  purposes,  and  designed  for  a  live-load 
of  300  lb.  per  sq.ft.  Its  flat-slab  floors  have  a  canti- 
lever projection  of  6  in.  from  the  outer  line  of  the  col- 
umn to  the  outer  face  of  the  spandrel  wall.  This  gives 
a  clearance  of  3  in.  between  the  column  and  the  glass 
front.  The  corner  columns  and  those  next  to  the  cor- 
ners are  of  rectangular  section  and  are  built  integrally 
with  vertical  sections  of  concrete  wall  on  the  property 
line.  This  arrangement  is  purely  for  architectural  pur- 
poses in  the  design  of  the  exterior  of  the  building.  The 
new  method  of  construction  here  described  has  been  in- 
vented and  patented  by  Paul  Gerhardt,  architect,  Chi- 
cago, who  designed  the  Winston  Building. 

An  unusual  feature  of  this  building  is  the  manner 
in  which  the  exterior  concrete  walls  were  finished.  As 
soon  as  the  forms  were  removed  the  green  concrete  sur- 
faces were  rubbed  smooth  with  an  electric  surfacing  ma- 
chine, using  steel  wheels  first  and  then  carborundum 
stone.  The  walls  were  thoroughly  washed  with  a  stream 
of  water  from  a  hose  to  remove  all  dust.  After  a  sec- 
ond washing  a  mortar  of  1 :  1  sand  and  cement,  having 
the  consistency  of  a  stiff  paste,  was  applied  to  the  con- 
crete faces  with  a  float  and  finished  with  fine  hair 
brushes. 


California  Puts  Idle  Land  to  Work 

Colonization  in  California  is  being  pushed  by  the  state 
on  a  6000-acre  tract,  purchased  recently,  near  Chico. 
The  state  proposes  to  provide  the  settler  not  only  with 
land,  but  will  erect  simple  modern  houses,  bams,  silos 
and  other  necessary  buildings,  payments  to  be  made 
on  an  installment  plan  with  terms  that  may  be  met 
easily.  One-third  of  the  investment  must  be  paid  at  the 
start,  but  25  to  36  years'  time  is  given  to  pay  the  bal- 
ance. The  prime  requisite  is  a  loyal,  patriotic  citizen 
not  holding  land  in  any  other  part  of  the  state.  Plans 
are  made  to  invest  at  least  $500,000  in  the  project 
at  the  start. 


810 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  17 


Grade  and  Standardize  Personal 
Service  in  New  Jersey 

For  First  Time  a  State  Has  Put  Into  Effect  Civil  Service 

Procedure  Worked  With  Success 

In  Chicago 

HEREAFTER  civil  service  positions  with  the  State 
of  New  Jersey  with  substantially  similar  duties 
and  responsibilities  will  be  given  identical  titles  and 
compensation.  In  addition,  acts  recently  passed  by 
the  legislature  provide  for  the  establishment  of  standard 
specifications  for  duties,  responsibilities  and  qualifica- 
tions in  the  counties  and  municipalities  which  have 
adopted  the  provisions  of  the  civil  service  act.  The 
bills,  which  were  introduced  Jan.  8,  1917,  were  framed 
in  accordance  with  a  report  on  the  subject  by  J.  L. 
Jacobs  &  Co.,  consulting  engineers,  Chicago,  made  after 
studying  for  six  months  the  present  system  of  em- 
ployment, compensation  and  promotion  with  heads  of 
departments.  From  this  report  the  following  is  taken: 
The  primary  objects  of  the  plan  are  to  provide  sys- 
tematic, uniform  and  fair  means  of  employment  con- 
trol, which  will  aid  the  Governor,  the  state  legislature 
and  the  state  administrative  officials  in  the  judicious 
apportionment  and  uniform  control  of  moneys  appro- 
priated for  compensation,  and  make  possible  the  ap- 
plication of  positive  and  businesslike  employment 
methods  in  the  state  service. 

Beneficial  Effect  of  Plan 
The  application  of  these  definite  and  systematic  em- 
ployment standards,  in  such  a  way  as  to  have  them 
well  understood  throughout  the  state  civil  service.  Will 
have  the  effect,  Mr.  Jacobs  holds,  of  (1)  stabilizing 
employment  within  departments,  (2)  reducing  labor 
turnover,  (3)  increasing  the  attractiveness  of  public 
service  to  a  high  grade  of  workers,  and  (4)  increasing 
the  workers'  incentive  for  efficient  service. 

In  conducting  the  study  and  in  preparing  the 
standardization  plan,  definite  and  established  methods 
were  followed  in  obtaining  complete  and  well  supported 
information  in  connection  with  present  employment 
methods,  hours  of  work,  vacations  and  other  leaves, 
present  organization  and  the  duties  and  responsibilities 
of  all  positions.  Combined  Vv'ith  the  analysis  of  these 
vital  state  employment  matters,  inquiries  were  made 
into  rates  of  compensation  and  other  employment  con- 
ditions in  the  public  service  of  a  number  of  the  New 
Jersey  cities  and  counties  and  in  private  industrial 
and  mercantile  concerns  in  diff'erent  parts  of  the  state. 
The  data  were  collected  through  these  means  and  with 
the  aid  of  the  bureau  of  industrial  statistics  of  the 
department  of  labor,  through  which  bureau  informa- 
tion on  employment  conditions  from  more  than  70  ad- 
ditional private  concerns  was  obtained. 

Study  of  the  cost  of  living  and  employment  and  labor 
conditions  in  different  parts  of  the  state  showed  that 
a  uniform  salary  rate  for  the  entire  state  would  not 
be  equitable  nor  practicable.  Persons  who  live  in  that 
section  of  the  state  across  the  river  from  and  to  the 
west  and  northwest  of  the  City  of  New  York  are  sub- 
jected to  higher  living  costs  and  have  easy  access  to 
the  City  of  New  York,  where  higher  wages  are  the 


rule.  Provision,  therefore,  has  been  made  in  the 
standardization  plan  not  only  for  the  higher  cost  of 
living  in  this  district  but  also  to  some  extent  to  offset 
any  temptation  to  leave  the  state  service  due  to  the 
higher  rates  paid  in  the  metropolis. 

Under  the  existing  system  there  are  3462  positions 
•f  which  2568  are  in  the  classified  service  with  911 
distinct  grade  titles.    These  titles  will  be  reduced  50%. 

Since  June,  1917,  when  this  study  was  begun,  there 
have  been  numerous  changes  in  the  salaried  of  em- 
ployes filling  positions  in  the  classified  civil  service  and 
the  aggregate  total  at  this  time  has  been  increased  by 
a  considerable  amount.  These  increases  have  been  made 
without  reference  to  any  uniform  or  equitable  plan. 
Necessity  for  qualification  and  definite  regulation  of 
salary  advancements  and  uniform  employment  control 
as  provided  in  the  standardization  plan  and  regulations 
presented  is  further  emphasized. 

Considering  the  service  as  of  June,  1917,  and  taking 
into  account  the  senioritj"^  of  present  employes,  the 
present  annual  turnover  of  civil  service  employment, 
w^hich  is  estimated  at  between  15%  and  20%  (other 
than  attendants  and  laborers,  in  which  cases  it  is  more 
than  90%),  the  accruals  resulting  through  the  require- 
m.ent  that  entrance  shall  be  at  the  minimum  salary  rate 
in  each  position  and  the  rapidity  of  advancement  to 
higher  salary  rates  as  provided  in  the  proposed  plan, 
the  aggregate  change  in  dollars  and  cents  is  estimated 
at  less  than  2%,  or  about  $3900  monthly  for  the  entire 
classified  civil  service  of  the  state. 

The  engineering  service  includes  those  offices  and 
positions  in  the  classified  civil  service  whose  incumbents 
are  required  to  perform  technical  engineering  work 
for  which  training  and  experience  in  civil,  mechanical, 
electrical,  sanitary,  chemical,  architectural  or  other 
specialized  professional  engineering  branches  are  re- 
quired, and  which  does  not  include  work  covered  in 
any  other  service  definition. 

Salaries  in  Engineering  Service 
Salaries  fixed  in  the  various  grades  are  as  follows : 
Grade  I,  draftsmen  and  rodmen,  $70  to  $90;  Grade 
II,  engineering  draftsmen,  junior  appraisal  engineers, 
junior  engineer  and  junior  sanitary  engineer,  $100  to 
$135;  Grade  III,  architectural  draftsmen  and  design- 
ers, assistant  appraisal  engineers,  assistant  civil  and 
sanitary  engineers,  bridge  draftsmen  and  designers, 
chief  topographical  draftsmen,  $140  to  $170;  Grade  IV, 
assistant  division  highway  engineer,  chief  (bureau  of 
sanitary  engineering  inspection),  senior  civil  engineer, 
senior  electrical  appraisal  engineer,  senior  engineer 
(gas  plants),  $180  to  $225;  Grade  V,  assistant  chief 
engineer  (bureau  of  utilities)  $225  to  $275;  assistant 
chief  engineer  (commerce  and  navigation)  $10  and  up 
per  day;  division  highway  engineer,  $235  to  $275; 
Grade  VI,  chief  engineers  of  the  bureau  of  utilities, 
division  of  bridges  and  grade  crossings  and  taxes  and 
assessments,  $350  and  up,  consulting  engineers  the 
same,  or  $10  and  up  per  day;  engineer  of  boundary 
line  monuments,  $10  and  up  per  day.  For  the  metro- 
politan district,  including  Newark,  Jersey  City, 
Hoboken,  Paterson,  Morris  Plains,  Montclair  and 
Kearny,  the  above  basic  rates  are  increased  in  Grades 
I  and  II  by  $10,  in  Grades  III  and  IV  by  $15. 
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Expansion-Joint  Installer  Insures 
Proper  Placing 

Filling  Material  Held  Securely  by  Adjustable  Clamp- 
ing-Bar— Weighs  140  Pounds  for 
18-Foot  Roadway 

By  Ira  R.  Browning 

Engineer,  State  Road  Commission  of  Utah,  Salt  Lake  City 

AFTER  several  attempts  to  obtain  a  satisfactory  ex- 
pansion-joint installer  for  concrete  road  work  in 
Utah,  the  device  shown  in  the  accompanying  sketch  was 
finally  adopted.  It  consists  essentially  of  a  steel  plate 
8  in.  wide,  and  of  length  according  to  the  desired  width 
of  pavement.  This  plate  is  stiffened  by  a  3  x  3  x  i  in. 
angle  and  occasional  braces  riveted  from  the  lower  leg 
of  the  angle  to  the  center  of  the  unsupported  portion 
of  the  steel  plate.  The  opposite  side  of  this  steel  plate 
is  left  smooth,  and  against  this  surface  the  double-ply 
joint-filler  is  placed  and  held  by  a  clamping-bar.  The 
position  of  the  wedge-adjuster  may  be  altered  by  re- 
leasing the  setscrews  and  revolving  the  lever  to  any  de- 
sired angle.  In  the  illustration  the  dotted  lines  show 
the  position  of  the  clamp  when  the  wedge  has  been 
raised  for  releasing  or  inserting  the  joint-filler. 

As  the  standard  road  section  for  concrete  pavement  in 
Utah  has  an  8  in.  thickness  of  concrete  at  the  center, 
reducing  to  a  6  in.  thickness  at  the  edges,  the  stiffener 
angle  is  offset  downward  2  in.  so  that  it  may  rest  upon 
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the  6-in.  channel  forms  at  the  edges  of  the  pavement. 

The  surface  of  the  steel  plate  is  maintained  in  a  ver- 
tical plane  and  the  lateral  stress  due  to  tamping  the  con- 
crete is  resisted  by  three  or  four  steel  pins  driven  into 
the  subgrade  at  the  side  of  the  joint-installer.  After 
sufficient  concrete  has  been  placed  and  tamped  against 
the  joint-filler  the  wedge  is  raised  to  release  the  clamp, 
the  steel  pins  are  withdrawn  from  the  subgrade  and  the 
steel  form  is  lifted  clear  of  the  concrete. 

No  difficulty  will  be  experienced  in  removing  the  steel 
plate  when  it  has  been  promptly  cleaned  after  the  pre- 
vious removal ;  but  if  the  cleaning  is  neglected  there  will 
be  a  tendency  to  drag  and  tear,  or  disturb,  the  joint- 
filler. 

The  device  as  used  for  an  18-ft.  roadv^'ay  weighs  ap- 
proximately 140  lb.  and  has  proved  eminently  satis- 
factory. As  the  subgrade  is  level,  and  the  concrete 
pavement  is  crowned  at  the  center,  the  8  in.  strip  of 


joint-filler  extends  above  the  concrete  at  the  edges  of 
the  pavement.  After  the  concrete  has  been  cured  for 
two  weeks  under  water,  the  protruding  joint-filler  is 
easily  trimmed  off  with  shovels  while  the  earth  levees 
are  being  removed. 

Contract  System  for  Ballasting  Track 
Disapproved  by  Engineers 

THAT  track  ballasting  by  contract  is  inadvisable,  es- 
pecially on  lines  under  operation,  is  the  conclusion 
arrived  at  by  the  committee  on  ballast  and  presented 
with  its  report  at  the  recent  annual  meeting  of  the 
American  Railway  Engineering  Association  held  in 
Chicago. 

Inquiry  was  made  of  more  than  100  railways.  The 
contract  system  was  favored  by  9  out  of  18  railways 
which  have  employed  this  method  on  new  construction, 
and  by  two  out  of  six  railways  which  have  employed  it 
on  lines  under  operation.  Of  86  and  87  roads  which 
have  not  used  the  method  under  these  two  conditions, 
only  13  and  8  respectively  were  in  favor  of  trying  it. 
Two  advantages  are  assigned  to  the  contract  system: 
(1)  Flexibility  of  supply  and  control  of  labor  owing  to 
freedom  in  fixing  rates  of  pay;  (2)  possibility  of  a  low 
cost  where  lack  of  proper  equipment  would  make  the 
work  expensive  if  done  by  company  forces.  Disadvan- 
tages comprise  loss  of  control  over  the  work;  less  thor- 
oughness even  under  close  inspection;  possible  increase 
in  ultimate  cost  and  disputes  over  the  work.  On  oper- 
ated lines  there  are  the  addi- 
tional disadvantages  of  diffi- 
culty of  insuring  proper  main- 
tenance of  surface,  less  com- 
plete coordination  between 
the  constructing  and  operat- 
ing forces,  some  added  danger 
due  to  loss  of  direct  controi, 
greater  interruptions  to  traffic 
and  claims  for  extras  on 
account  of  interruptions  to 
the  work. 

According  to  the  report, 
those  who  advocate  the  con- 
tract system  da  so  largely 
as  an  emergency  measure  be- 
cause of  the  greater  flexibility  of  a  contractor's  organ- 
ization in  changing  the  rates  of  pay  and  so  securing 
labor  in  time  of  stress.  The  committee  considers  that 
the  matter  is  best  summed  up  in  the  following  remark 
that  was  made  by  one  of  the  engineers  favorable  to  the 
system : 

"My  experience  is  that  contract  ballasting  is  to  a 
large  extent  a  necessary  evil." 

Successful  experience  with  the  contract  system  as  a 
part  of  the  maintenance-of-way  work  on  operated  lines 
of  the  Missouri  Pacific  Ry.  was  described  in  Engineer- 
ing News  of  May  4,  1916,  page  828.  In  this  case  there 
was  a  marked  saving  in  cost  as  compared  with  work  by 
company  forces,  and  objections  advanced  by  the  oper- 
ating and  maintenance  departments  proved  to  be  with- 
out good  foundation.  The  method  was  abandoned,  how- 
ever, the  abandonment  being  due  to  a  reorganization  of 
the  railway. 
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Steel  from  Nickel-Copper-Iron  Ore 
Shows  High  Strength 

Copper  Replaces  Part  of  Nickel  In  "Nicu"  Steel  Made 

by  Smelting  of  Sudbury  Ores— Low 

Production  Costs 

LARGE-SCALE  experiments  to  produce  a  high- 
strength  steel  from  the  Sudbury  ores,  in  which  both 
copper  and  nickel  are  combined  with  the  iron,  show  that 
a  metal  giving  test  results  quite  equal  to  those  of  nickel 
steel  as  used  for  bridges  and  for  forgings  can  be  pro- 
duced at  low  cost.  The  new  product  has  been  named 
"Nicu"  steel  and  is  to  be  made  by  the  Nicu  Steel  Corpo- 
ration. Material  of  ultimate  strength  70,000  to  more 
than  100,000  lb.  per  sq.in.,  yield-point  50,000  to  80,000 
lb.  per  sq.in.,  and  satisfactory  ductility  for  bridge  or 
ordnance  purposes,  is  produced  at  costs  which  may  be 
brought  down  as  low  as  $30  to  $35  per  ton.  Figures  of 
tests  on  the  material  produced  in  the  experimental 
smelting  are  given  by  Lieut.  Col.  R.  W.  Leonard  in  a 
paper  read  before  the  Canadian  Society  of  Civil  Engi- 
neers, March  28. 

Direct  smelting  of  nickel-bearing  iron  ores  to  nickel- 
iron  pig  has  been  done  in  the  past.  With  the  same 
purpose  of  producing  a  copper-free  nickel  alloy,  much 
study  has  been  put  upon  the  Lake  Superior  nickel-cop- 
per-iron ores  to  produce  nickel  pig  and  nickel  steel  with 
minimum  admixture  of  copper.  On  the  other  hand, 
nickel-copper  steel  has  been  made  in  the  United  States 
in  several  instances  by  adding  monel  metal  to  steel. 

In  the  development  of  "Nicu"  steel  G.  M.  Colvoco- 
resses  made  the  original  experiments  and  worked  out 
processes  for  smelting  the  Sudbury  ores  or  the  slags 
which  are  now  wasted  in  that  district,  and  took  out  pat- 
ents on  the  processes.  Subsequently  he  and  H.  A.  Morin 
smelted  200  tons  of  ore  and  40  tons  of  slag  in  an  impro- 
vised plant  at  East  Montreal.  After  roasting,  smelting 
with  lime  flux  in  an  electric  furnace  performs  the  princi- 
pal reduction,  furnishing  a  pig  iron  of  homogeneous  com^- 
position ;  this  was  refined  to  medium-carbon  steel  partly 
in  an  electric  furnace  and  partly  in  an  openhearth  fur- 
nace using  producer  gas.  In  the  work  at  East  Mont- 
real the  average  charge  in  the  smelting  furnace  was 
1400  lb.  of  roasted  ore,  525  lb.  of  burned  lime,  and  375 
lb.  of  coke  breeze  or  coal.  The  average  analysis  of  the 
weathered  ore  received  was:  Iron  46%,  nickel  1.3%, 
copper  0.28%,  silica  19.9%,  alumina  3.8%,  sulphur  1.5 
to  3%,  lime  2.7%,  magnesia,  1.3%.  The  pig  iron  pro- 
duced averaged  as  follows:  Sulphur  0.09%,  phosphorus 
0.07%,  m.anganese  0.18%,  silicon  1.75%,  carbon  3%, 
nickel  2.20%.  copper  0.40%.  This  shows  a  high  degree 
of  purification  under  the  action  of  the  lime. 

The  company  believes  that  equally  satisfactory  results 
can  be  obtained  by  smelting  in  an  ordinary  blast  fur- 
nace after  roasting  the  ore  to  about  l2%  sulphur  and 
then  nodulizing  in  rotary  kilns. 

In  ten  of  the  heats  run  at  East  Montreal,  steel  was 
produced  having  carbon  content  from  0,17  to  0.73%, 
silicon  from  0.012  to  0.032%,  sulphur  always  below 
0.048%,  phosphorus  generally  below  0.01%..  The  sum 
of  nickel  and  copper  ranged  from  1]  to  2^%,  copper 
usually  being  about  one-fifth  of  the  total. 


A  typical  strength  test,  one  made  by  Dr.  Alfred  Stans- 
field  of  McGill  University,  Montreal,  resulted  in  a 
tensile  strength  of  96,500  lb.  per  sq.in.,  a  yield  point  of  i 
52,800,  an  elongation  (in  two  inches)  of  24.3%,  a  reduc- 
tion of  area  of  50.8%,  and  a  180°  bend  test  flat  without 
cracking.  This  was  a  specimen  of  "Nicu"  steel  in  which 
the  combined  nickel  and  copper  was  2.26%.  For  com- 
parison it  may  be  noted  that  3^^%  nickel  steel  is  com- 
monly specified  to  have  an  elastic  limit  not  below  50,000 
lb.  per  sq.in.  and  an  ultimate  strength  of  85,000  to 
100,000  lb.  per  sq.in.,  with  an  elongation  of  16  to  17% 
in  8  in.,  and  a  reduction  in  area  greater  than  30  per  cent. 

Colonel  Leonard  says  that  "Nicu"  steel  has  not  as 
yet  been  manufactured  on  a  commercial  scale.  I 


High  Cooling  and  Rolling  Stresses 
Found  in  Steel  Rails 

STRESSES  of  18,000  to  20,000  lb.  per  sq.in.  exist 
in  steel  rails  when  no  load  is  on  the  track,  according 
to  a  summary  of  the  rail-stress  question  given  by  J.  E. 
Howard  of  the  Interstate  Commerce  Commission  before 
the  New  England  Railroad  Club  on  Jan.  8,  1918.  These 
statements  evidently  are  based  on  the  many  measure- 
ments of  such  stresses  which  have  been  made  in  the 
safety  investigations  of  the  commission  during  the  past 
five  or  six  years.  The  stresses  in  question  include  those 
developed  by  the  cooling  of  the  rail  on  the  hotbed  after 
the  last  pass  in  the  rolling  mill,  and  those  resulting 
from  the  distortion  of  the  metal  through  the  rolling 
action  of  traflSc. 

The  cooling  stresses  are  highest  in  thin-flanged  rails. 
While  the  rail  is  on  the  hotbed  the  flanges  cool  first 
and  the  subsequent  shrinkage  of  the  interior  of  the 
rail  sets  up  compression  in  the  flanges.  Under  normal 
conditions  a  compression  of  about  18,000  lb,  per  sq.in. 
in  the  flanges  results.  The  metal  at  the  periphery  of 
the  head  is  usually  in  a  state  of  compression  of  lower 
amount.  Tension,  on  the  other  hand,  occurs  along  the 
middle  of  the  width  of  the  base,  at  the  junctions  of 
the  web  with  base  and  head,  and  in  the  interior  of 
the  head. 

Gagging  introduced  other  stresses  locally,  Mr, 
Howard  does  not  consider  it  to  be  a  seriously  injurious 
process,  however:  "Anxiety  should  not  attach  to  the 
effects  of  treatment  which  practically  every  rail  is 
submitted  to.  If  gagging  is  held  to  be  seriously  detri- 
mental to  rails  of  current  manufacture,  there  is  lack 
of  ju";tification  in  procuring  rails  under  present  speci- 
fications." 

The  rolling  strains  developed  in  the  track  change  the 
initial  stresses  of  the  rail  profoundly,  at  least  in  the 
head  of  the  rail.  Every  rail  in  service  is  subject  to 
this  effect.  The  skin  of  metal  along  the  top  of  the  head 
frequently  acquires  a  permanent  longitudinal  compres- 
sion of  20,000  lb.  per  sq.in.,  and  the  stress  here  produced 
may  be  greater  for  light  wheels  than  for  heavy  wheels, 
because  the  effect  of  the  latter  penetrates  deeper  into 
the  metal  of  the  rail  head.  The  metal  of  the  web  is 
little  affected  by  the  rolling  influence,  though  it  is 
subject  to  the  mechanical  production  of  permanent 
strains  around  the  bolt  hole,  due  to  the  hammering 
action  at  the  side  of  the  bolt.  Under  ordinary  condi- 
ditions  the  base  of  the  rail  also  is  little  affected. 
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Human  Problem  Thought  of  Paramount  Importance 

in  Paris  Shrapnel  Plant 

Health  of  6000  Women  Employees  in  Total  of  9000  Studiously  Safeguarded,  and  Provisions  Made  for  Care 
of  Their  Infants— Excellent  Meals  Served  at  or  Below  Cost  in  Large  Dining  Hall 

By  Robert  K.  Tomlin,  Jr. 

War  Correspondent  of  "Engineering  Xews-Record" 


IF  YOU  had  been  in  Paris  three  years  ago  and  had 
decided,  in  a  whimsical  mood,  to  leave  the  beaten 
track  of  the  tourist  sightseer  and  visit  the  most  com- 
monplace and  uninteresting  spot  in  the  whole  city,  you 
could  not  have  selected  a  better  objective  than  the  strip 
of  land  which  flanks  the  River  Seine  in  the  western  out- 
skirts of  the  town,  known  as  the  Quai  de  Javel.  A  few 
rickety  buildings  of  the  typical  "shanty"  type,  a  ma- 
chine shop  or  two,  and  here  and  there  patches  of  ground 
devoted  to  truck  gardening — these  would  have  been  the 
sights  to  reward  you  for  your  trip.  But  all  this  was 
three  years  ago.  That  spot  has  since  undergone  an  al- 
most magical  transformation.  Acres  of  long,  low  build- 
ings have  sprouted  upon  it,  railroad  cars  and  motor 
trucks  are  busy  delivering  to  and  taking  away  from  it 
huge  volumes  of  materials,  men  and  women  by  the 
thousands  come  and  go  daily,  and  the  steady  hum  of 
machinery  continues  day  and  night.  And  all  of  this 
activity  is  the  result  of  a  man  with  a  purpose.  In  the 
early  days  of  the  war  Andre  Citroen  decided  to  manu- 
facture artillery  munitions.  He  chose  the  Quai  de  Javel 
as  the  site  for  his  plant.  Ground  for  the  foundations 
of  his  shops  was  broken  in  March,  1915,  and  four 
months  later — in  July — buildings  were  erected,  ma- 
chinery installed  and  finished  shells  were  actually  being 
shipped  to  the  front  for  use  by  the  famous  French 
"soixante-quinzes,"  "75s." 
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But  this  was  only  the  beginning  of  things.  Citroen 
is  not  the  kind  of  man  who  is  content  to  do  things  on  a 
small  scale.  Starting  with  a  daily  output  of  10,000 
shells,  the  plant  capacity  was  soon  increased  to  20,000: 
in  1916  the  output  was  again  doubled,  and  today  the 
enlarged  works  are  delivering  the  stupendous  quantity 
of  more  than  50,000  shells  every  day.  Along  with  this 
achievement  other  thin.^s  have  happened.  War's  draft 
upon  the  manhood  of  France  has  made  the  manufacture 
of  munitions  largely  woman's  work,  thereby  introducing 
into  the  industrial  problem  entirely  new  elements.  Ob- 
viously, old  precedents  had  to  be  discarded  and  new 
conceptions  of  machine  shop  administration  formed. 
To  this  task  Citroen  applied  himself  with  characteristic 
energy,  individuality  and  thoroughness,  and  created  a 
new  order  of  things  in  French  industrial  life,  the  work- 
ings of  which  I  was  permitted  to  observe  during  a  re- 
cent tour  of  the  plant.  The  outstanding  impression 
which  I  carried  away  was  this :  In  organizing  the  work 
of  producing  50,000  shells  day  after  day  at  the  Citroen 
plant,  the  human  problem — the  problem  of  the  worker 
as  a  woman  or  a  man — has  received  fully  as  much  at- 
tention by  the  executive  heads  of  the  company  as  has 
the  problem  of  machines  and  materials. 

My  visit  to  the  great  munition-producing  center  vras 
arranged  through  the  French  "Maison  de  la  Presse," 
and  of  course  credentials  of  one  sort  or  another  had  to 

be  vised  before  the  necessarj- 
permits  to  enter  the  works 
"ould  be  obtained.  It  was 
Thursday,  "visitor's  day,"  and 
in  our  party  of  inspection  was 
George  Randolph  Chester, 
creator  of  "Get-Rich-Quick 
Wallingford,"  his  wife,  a 
French  lady  who  is  a  special- 
ist in  sociLi  welfare  work,  a 
Spanish  journalist  and  one  or 
two  others  besides  myself. 

We  began  our  tour  through 
the  executive  offices,  first  visit- 
ing the  librarj'  in  which 
100,000  volumes  are  available 
for  the  use  of  the  company's 
employees.  Then  we  passed 
through  the  chemical,  metal- 
lurgical and  testing  labora- 
tories, all  equipped  with  the 
most  up-to-date  apparatus. 
Noon  found  us  at  luncheon  in 
the  cantitie,  or  huge  dining 
hall,  which  seats  2700  em- 
ployees at  one  time.     After  we 


814 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  17 


QUARTERS    FOR   THE   CARE   OF   INFANTS   OF   WORKING    MOTHERS 

had  finished  our  meal  we  made  the  tour  of  the  various 
shops,  and  ended  by  inspecting  the  welfare  institutions 
which  form  an  important  part  of  the  administrative 
scheme  of  the  works.  Our  guide  during  the  day  was  the 
company's  dentist,  a  French  Army  officer,  who  had 
formerly  been  a  student  at  the  University  of  Pennsyl- 
vania. Readers  of  EngineeHng  Netvs-Record  will  not 
be  interested  in  the  details  of  the  process  of  shell 
manufacture,  but  should  be  in  what  we  may  call  the 
human  side  of  the  institution — and  it  is  an  insti- 
tution. 

At   the   time   of  my   visit   the   employees   numbered 
about  9000,  and  of  this  number  6000  were  women.    The 
work  is  conducted  in  two  shifts  of  about  10  hours  each. 
The  day  shift  of  6000  employees  comes  on  at  7  a.m.; 
stops  at  noon  for  dejeuner   (lunch)  ;  resumes  work  at 
1:30  p.m.,  and  continues  until  6:30  p.m.     The  hours 
for  the  night  shift  (3000  em- 
ployees), are  from  7:30  p.m. 
to  midnight,  and  from  12 :  45 
a.m.  to  6  a.m.   About  one-third 
of  the  employees   live   in  the 
immediate     vicinity     of     the 
works  and  arrive  and  depart 
on  foot.     For  the  others  there 
are    adequate    transportation 
facilities,  as  the  Qual  de  Javel 
station  of  the  "Metro"    (the 
Paris  subway)    is  only  a  few 
minutes  walk  from  the  shops, 
and   street-car  lines   are  also 
within  easy  reach. 

After  an  applicant  for  em- 
ployment has  been  examined 
by  a  superintendent  he  is  as- 
signed to  a  shop  and  receives 
a  time  card,  a  service  card,  a 
card  indicating  the  name  and 
location  of  his  particular  shop, 
the    name    of    his    foreman, 


locker  number  and  the  number 
of  the  timeclock  on  which  he 
checks  in  and  out.  By  the 
system  which  has  been  de- 
veloped a  man  can  be  set  to 
work  in  a  few  minutes.  After 
six  months  at  the  same  kind 
of  work  an  employee,  on  re- 
quest, is  assigned  to  different 
duties. 

Two  systems  of  wages  are  in 
force — payment  by  piecework 
and  by  time.  On  time  work  all 
employees      performing      the 
same  kind  of  duties  generally 
receive  the  same  wages,  but  in 
some  cases  bonuses  are  paid, 
depending  on  the  diligence  and 
capacity  of  the  worker.  Where- 
ever  possible,    however,   pay- 
ment is  made  on  the  piecework 
basis.     To  save  time  in  paying 
off  the  workers  the  following 
scheme  has  been  developed.     Only  even  sums  of  money 
are  given  out,  irrespective  of  the  actual  amount  which 
has  been  earned.    The  balance  is  credited  and  issued  on 
the  next  payday.     Payment  is  made  fortnightly  from 
about   100  windows,  and  from   each   window  sums   of 
only  one  amount  are  issued.     For  example,  there  will 
be  a  window  at  which  sums  of  70   francs — and  only 
70  francs — are  paid;   another  for  80  francs;   another 
for  90  francs;  another  for  100  francs,  and  so  on  upward. 
In  order  to  receive  their  wages  employees  must  present 
vouchers.     To  aid  in  still  further  simplifying  the  pro- 
cedure, payment  cards  of  various  colors  are  used,  and 
the  corresponding  colors  are  painted  on  the  pay  win- 
dows.    A  bureau  for  adjusting  complaints  is  open  con- 
tinuously. 

General  or  special  announcements   to  the   force  are 
made  either  in  the  form  of  printed  sheets  or  (at  night) 
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of  illuminated  signs  over  the  shop  exits.  A  service  for 
investigating  absences  from  work,  by  means  of  visits  to 
the  homes  of  employees,  also  has  been  organized. 

Ver>  elaborate  measures  have  been  taken  to  safe- 
guard the  health  of  employees.  They  assume  two  forms ; 
prevention  and  cure.  On  the  side  of  prevention  fre- 
quent lectures  on  sanitation  and  the  care  of  the  human 
body  are  given,  there  being  special  conferences  at  which 
female  ailments  are  discussed.  Care  of  the  teeth  is 
considered  so  important  that  the  plant  employs  regu- 
larly a  staff  of  dentists,  and  has  provided  them  v;ith 
offices  equipped  with  every  modern  dental  appliance. 
At  the  dental  rooms  100  patients  can  be  treated  every 
day.  Printed  bulletins  on  the  care  of  the  teeth  are 
issued  regularly.  Of  course  there  is  also  an  infirmary 
with  doctors,  both  male  and  female,  in  constant  attend- 
ance. 

One  of  the  most  spectacular  things  which  Monsieur 
Citroen  has  developed  is  his  cantine.  I  had  the  pleas- 
are  of  eating  luncheon  in  this 
mammoth  hall,  receiving  the 
same  fare  as  the  workers. 
And  a  mighty  good  meal  it 
v/as — hors  d'oeuvres,  bread, 
roast  lamb,  beans,  red  wine, 
baked  apples  and  coffee.  This 
meal,  vdthout  the  wine,  costs 
the  employees  1.50  francs 
(26  ]c.  at  the  present  rate  of 
exchange  on  French  money), 
but  I  was  informed  that  the 
company  loses  about  1  franc 
per  head  at  this  rate.  The 
food  is  cooked  in  a  large,  well 
equipped  kitchen  and  is  deliv- 
ered by  means  of  electric 
trucks  to  warming  ovens  at 
the  ends  of  the  transverse 
aisles  in  the  hall.  It  must  be 
remembered  that  the  job  of 
feeding  2700  people  in  one 
hall  involves  the  transport  of  food  rather  long  distances, 
and  unless  mechanical  means  were  employed  the  service 
would  be  slow  and  the  dishes  cold. 

Men  and  women  eat  together  at  the  same  tables,  and 
the  meal  is  much  more  prolonged  than  would  be  the 
case  with  American  mechanics.  An  hour  and  three- 
quarters  is  allowed  for  luncheon.  With  the  French  this 
meal  is  a  leisurely  occasion,  and  this  characteristic  was 
well  exemplified  at  the  cantiyie.  There  is  no  bolting  of 
food.  It  is  eaten  slowly,  between  sips  of  wine,  which  is 
supplied  at  a  small  extra  charge.  Another  point  is 
that  service  by  uniformed  waitresses  is  provided  and 
that  dishes  of  meat  and  vegetables  are  passed  to  eacli 
individual  so  that  taste  as  to  the  size  of  the  helping  can 
be  satisfied. 

Adjoining  the  cantine  is  a  clubroom,  where  tlie  em- 
ployees, men  and  women,  can  spend  what  remains  of  the 
luncheon  "hour."  I  saw  the  men  here  playing  billiards 
and  chess  and  the  women  in  groups  talking,  knitting  or 
playing  games.  This  luncheon  "hour"  forms  a  decided 
break  in  the  day's  work,  and  offers  means  of  complete 
relaxation.  Whether  or  not  it  is  his  usual  custom  I  do 
not  know,  but  on  the  day  I  visited  the  plant  M.  Citroen 


himself  ate  at  the  table  adjoining  ours  in  the  cantine. 

In  works  where  so  many  women  are  employed  the 
nvatter  of  childbirth  presents  a  rather  important  prob- 
lem, which  resolves  itself  into  two  main  subdivisions — 
the  woman  about  to  become  a  mother,  and  the  newly 
bom  infant.  With  the  probable  increase  of  woman 
labor  in  United  States  machine  shops  this  aue.stion  is 
one  which  American  executives  cannot  dismiss  lightly. 
Here  is  the  way  the  situation  is  dealt  with  at  the  Cit- 
roen plant.  The  prospective  mother  receives  30  francs 
a  month  in  addition  to  her  regular  wages,  and  must 
visit  the  company's  doctor  twice  a  month.  When  her 
condition  becomes  such  as  to  prevent  her  from  perform- 
ing her  regular  duties  in  the  shops  she  is  sent  to  a 
hospital,  where  all  of  her  expenses  are  defrayed  by  the 
company.  After  giving  birth  to  the  child  the  woman  is 
sent  to  rest  quarters,  where  she  remains  six  weeks  be- 
fore returning  to  work. 

For  the  newly  born  infants  the  company  has  a  special 
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building,  called  the  pouponniere.  Here  the  children  re- 
main day  and  night,  if  the  parents  so  desire,  under  the 
care  of  competent  nurses.  The  mother  calls  for  her 
baby  on  Saturday,  takes  it  home  over  Sunday  and  re- 
turns it  to  the  pouponniere  when  she  conges  back  to 
work  Monday  morning.  During  the  regular  hours  of 
shopwork  each  mother  is  allowed  two  periods  for  visit- 
ing and  nursing  her  child,  while  additional  visits  are 
made  before  and  after  hours  and  after  luncheon. 

I  was  taken  through  the  poupoyiniere.  It  is  light  and 
warm,  finished  inside  with  white  and  blue  tile,  and  is 
kept  scrupulously  clean.  Every  one  of  the  30  cribs  in 
the  ward  through  which  I  passed  was  occupied  by  a 
healthy  looking  infant.  M.  Citroen,  however,  is  going 
one  step  farther  than  the  pouponyiiere.  He  is  now 
building  a  garderie — a  building  to  which  the  children 
from  the  pouponniere  will  be  transferred  when  they 
have  begun  to  develop.  As  an  indication  of  the  detail 
into  which  this  man  goes  when  he  undertakes  anything, 
he  has  purchased  a  large  consignment  of  puppy  dogs 
for  the  children  in  the  garderie  to  play  with.  This  in- 
stitution will  be  large  enough  to  house  at  one  time 
150  sons  and  daughters  of  the  plant's  employees. 
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Various  educational  and  amusement  facilities  are  fur- 
nished to  the  men  and  women  who  are  turning  out  shells 
at  this  plant  for  the  French  Army's  75  mm.  field  pieces. 
Every  Saturday  night  in  the  huge  cantine,  or  dining 
hall,  a  moving-picture  program  is  given.  Seats  are 
provided  for  3500  workers  and  members  of  their  fami- 
lies. There  has  been  organized  among  the  employees 
a  band  of  60  instruments,  which  gives  concerts  on  these 
evenings.  On  Christmas  and  other  holidays  special 
programs  of  entertainment  are  arranged. 

In  fact,  the  features  other  than  those  directly  con- 
nected with  the  manufacture  of  shells  are  almost  end- 
less. A  cooperative  store,  where  goods  and  food  are 
bought  in  bulk  and  sold  practically  at  cost;  classes  fn 


English,  physics,  mechanics  and  metallurgy;  a  legal- 
aid  department;  a  social  club,  a  company  newspaper, 
and  a  library  are  a  few  of  the  special  activities. 

As  we  finished  our  tour  of  the  works  and  were  about 
to  depart,  I  turned  to  our  guide.  "What  will  become 
of  this  institution,"  I  said,  "with  its  thousands  of  em- 
ployees and  thousands  of  machines,  after  the  war,  when 
France  will  not  need  50,000  shrapnel  a  day?  I  sup- 
pose there  will  be  a  wholesale  lay-off  of  workers."  He 
smiled.  "On  the  day  peace  is  declared,"  he  replied,  "M. 
Citroen  will  have  completed  plans  for  taking  on  10,000 
new  men  from  the  returning  armies.  From  shrapnel  we 
intend  to  transform  our  plant  output  into  automobiles 
and  agricultural  implements." 


Standard  Reversed  Curve  for  Jogs 
in  Main  Highways 

Illinois  Adopts  Design  for  Improved  Roads  at  Points 

Where  Section-Corner  Corrections  Make 

Dangerous  Offsets 

By  C.  M.  Hathaway 

Assistant    Road    Engineer,    Illinois    State    Division    of    Highways, 
Springlield 

A  STANDARD  design  for  sharp  reversed  curves  on 
main  traffic  ways  has  recently  been  adopted  by  the 
Illinois  State  Division  of  Highways.  Except  where 
limited  by  topographic  conditions,  the  road  system  of 
the  state  follows  the  section  lines.  Because  of  earth 
curvature  the  range  lines,  bearing  due  north,  were 
constantly  convergent  and  required  a  correction  to 
maintain  the  full  six-mile  length  on  the  east  and  west 
township  lines.  Rather  than  make  adjustment  at  each 
section  corner,  however,  the  corrections  were  made  at 
certain  definite  intervals  and  errors  in  bearing  and 
chaining  were  also  made  at  the  same  place.  Conse- 
quently, pronounced  "jogs"  in  the  range  lines  are 
apparent  at  these  points.  The  east  and  west  township 
lines  were  similarly  corrected  for  errors  in  bearing  and 
chaining,  as  shown  by  numerous  offset. 

That  this  fact  alone  constitutes  the  need  of  a  design 
to  overcome  the  resulting  sharp  turns  at  such  points 
is  seen  by  the  fact  that  in  a  system  of  100  miles  of 
north  and  south  road  six  or  eight  such  jogs  may  be 
anticipated,  while  on  an  equal  length  of  east  and  west 
road  three  or  four  may 
be  encountered.  Topography 
and  the  tendency  to  follow 
the  "line  of  least  resistance" 
may  be  further  counted  on 
to  provide  an  additional 
number  of  unsightly  and 
dangerous  reversed  curves. 
The  necessity  for  a  standard 
design  was  the  result  of  the 
contemplated  state-wide  sys- 
tem of  highways  and  the  re- 
cent marked  increase  in  the 
volume  and  speed  of  traffic. 
These  same  forces  had  pro- 
duced   designs    for  methods 


of  lengthening  out  curves  at  90°  turns  which 
were  described  in  Engineering  News  of  Nov.  9, 
1916,  p.  874,  and  in  Engineering  News-Record  of  July 
19,  1917,  p.  134.  In  the  case  under  consideration 
the  layout  is  very  simple  and  is  designed  to  fit  any 
offset  length,  as  A-B,  for  example.  The  tangent  dis- 
tances governing  the  new  tangent  C-D  and  the  tangents 
to  the  curves  EG  and  FH  are  always  equal  to  A-B.  The 
angles  A  and  A'  are  constant,  and  the  radii  of  the  curves 
EG   and   FH   are   thus    readily   determinable. 

The  new  right-of-way  lines  IJ  and  MN  are  so  located 
that  on  the  two  curves  EG  and  FH  the  same  minimum 
distance  to  the  inner  edge  of  the  pavement  will  be  main- 
tained as  on  the  original  tangents. 

As  a  field  inspection  would  be  necessary  to  work  out 
the  details  for  any  particular  case,  no  attempt  has  been 
made  to  set  limits  within  which  this  design  may  be 
used.  Topography,  value  of  land  needed  for  right  of 
way,  and  the  necessity  for  connections  with  the  inter- 
secting roads,  would  constitute  a  limitation  on  maximum 
values  of  A-B,  while  with  minimum  values  a  tangent 
similar  to  C-D  might  easily  be  run  in  so  that  the  angles 
A  and  A'  would  not  exceed  10°  and  the  curves  EG  and 
FH  might  then  be  omitted.  From  a  general  knowledge 
of  the  Illinois  road  system,  however,  the  usual  length 
of  offset  commonly  encountered  where  the  elimination 
of  the  reversed  curve  would  be  feasible  might  be  safely 
estimated  from  25  ft.  to  150  or  200  feet. 

Considering  a  typical  case  where  A-B  equals  100  ft., 
it  will  be  found  that  the  saving  of  pavement  along 
the  new  line  E-F  is  80  sq.yd.     Estimating  concrete  at 
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$1.70  and  brick  at  $2.20  per  sq.yd.,  the  saving  on  pave- 
ment would  be  $136  for  concrete  and  $176  for  brick. 
The  new^  right  of  way  required  on  both  sides  is  only 
0.16  acres,  and  allow^ing  $300  per  acre  for  land,  the 
total  cost  for  this  item  would  not  exceed  $50.  There 
results  a  net  saving  of  $86  or  $126  in  construction 
cost,  an  easy  riding  curve  pleasing  to  the  eye  is  obtained, 
and  primarily  the  dangerous  hedge  fence  or  corn  row, 
always  an  obstruction  to  the  vision  of  the  driver,  is 
no  longer  a  menace  to  traffic  and  a  limitation  to  reason- 
able speed. 

Lengthening  the  line  of  clear  sight  on  a  turn  is  always 
the  paramount  issue  and  it  will  be  noted  that,  for 
values  of  A-B  from  0  to  25  ft.,  there  could  be  no  ob- 
struction to  the  line  of  clear  sight  since  the  center 
line  of  each  tangent  is  on  a  line  with  one  right-of-way 
line  of  the  other  tangent.  For  higher  values  of  A-B 
the  clear  sight  is  at  least  as  long  as  the  new  line  E-F 
and  constantly  increases  with  A-B.  It  should  also  be 
noted  that  in  actual  practice  the  area  of  right  of  way 
actually  required  could  be  lessened  appreciably  and  still 
give  ample  ditch  room  on  the  inner  sides  of  the  two 
curves  without  materially  affecting  the  line  of  clear 
sight. 

Provision  for  suitable  turns  into  the  intersecting 
roads  R  and  S  would  suggest  modifications  of  this  design 
not  shown  on  the  drawing.  In  Illinois  the  roads  inter- 
secting the  average  main  highway  are  by  a  large 
majority  small  "feeders"  leading  back  into  agricultural 
territory.  Such  roads  must  reman  unimproved  for 
years,  and  should  therefore  receive  no  especial  consider- 
ation in  influencing  the  proposed  alignment  of  the  main 
road.  When  the  intersecting  roads  equal  the  main  road 
in  importance,  or  when  this  is  even  a  future  possibility, 
provision  for  suitable  connections  should  be  taken  into 
account  in  the  design  of  the  proposed  improvement. 
Only  in  such  cases,  then,  must  the  above  design  be 
either  extensively  modified  or  entirely  disregarded. 

Taking  into  consideration  the  relatively  few  instances 
where  such  a  modification  would  be  needed  and  realizing 
that  local  conditions  would  further  modify  any  fixed 
rule,  it  is  not  considered  advisable  here  to  enter  into 
a  discussion  of  the  numerous  details  of  such  a  design. 
It  could  best  be  handled  as  a  special  case  by  the  dis- 
trict engineer  when  working  up  plans.  Details  based 
upon  variations  from  the  standard  design,  as  influenced 
by  local  conditions  and  details  of  construction,  are  also 
properly  left  to  the  judgment  of  the  district  engineer, 
to  be  worked  out  in  accordance  with  the  usual  practice 
of  the  department. 


California  Puts  Idle  Land  to  Work 

Colonization  in  California  is  being  pushed  by  the  stace 
on  a  6000-acre  tract,  purchased  recently,  near  Chico. 
The  state  proposes  to  provide  the  settler  not  only  with 
land,  but  will  erect  simple  modern  houses,  barns,  silos 
and  other  necessary  buildings,  payments  to  be  made 
on  an  installment  plan  with  terms  that  may  be  met 
easily.  One-third  of  the  investment  must  be  paid  at  the 
start,  but  25  to  36  years'  time  is  given  to  pay  the  bal- 
ance. The  prime  requisite  is  a  loyal,  patriotic  citizen 
not  holding  land  in  any  other  part  of  the  state.  Plans 
are  made  to  invest  at  least  $500,000  in  the  project  at 
the  start. 


Wooden  Floors  on  Highway  Bridges 
Are  Now  Obsolete 

Modem  Motor-Truck  Loadings  Overtax  the  Stringers 

— Fire  in  Floor  Planking  Likely  To 

Destroy  the  Trusses 

By  J.  A.  L.  Waddell 

Consulting  Engineer,  Kansas  City,  Mo. 

WOODEN  floors  for  highv^^ay  bridges  today  ought 
to  be  considered  a  construction  of  the  past.  No 
modem  bridge  engineer  should  be  guilty  of  designing 
or  building  any  more  of  them. 

There  are  three  good  reasons  for  this  statement: 
First,  the  ordinary  plank  floor  supported  on  wooden 
joists  is  not  strong  enough  to  carry  with  safety  the 
heavy,  concentrated  live-loads  produced  by  rapidly- 
moving  auto-trucks.  Second,  the  danger  from  fire  is  so 
great  that  it  does  not  pay  to  submit  the  entire  super- 
structure to  the  chance  of  destruction  by  the  burning 
of  the  timber  in  the  deck.  Third,  the  up-keep  of  a 
wooden  floor  is  far  higher  than  that  of  a  paved  floor 
on  a  concrete  base;  and  the  difference  in  the  future  will 
steadily  increase,  because  the  cost  of  timber  will  rise 
with  its  augmenting  scarcity.  Again,  as  the  price  in- 
creases the  quality  decreases,  owing  to  the  fact  that  the 
good  timber  is  used  up  first,  leaving  the  lower-grade 
material  for  future  consumption. 

Let  us  take  a  few  cases  of  ordinary  timber  floors  and 
find  how  high  the  joists  are  stressed  by  bending  under 
modem  motor-truck  loads. 

The  best  tables  of  wooden  joists  for  highway  bridges 
that  I  know  of  are  those  given  in  my  first  book,  "The 
Designing  of  Ordinary  Iron  Highway  Bridges,"  pub- 
lished by  the  Wileys  in  1884.  In  spite  of  its  antiquity, 
that  treatise  provides  stronger  joists  than  it  is  custom- 
ary today  among  county  highway  bridge  builders  to 
employ  in  their  constructions.  Tables  XV  and  XVI  of 
that  book  give  the  number  and  sizes  of  pine  joists  for 
different  live-loads — Class  A  for  cities.  Class  B  for 
suburban  districts,  and  Class  C  for  country  roads — sum- 
marized herewith  in  Table  I. 

Three  Types  of  Motor-Truck  Loadings 

Referring  to  page  118  of  my  "Bridge  Engineering," 
we  find  three  types  of  motor-truck  loadings  given  as 
standard,  that  is,  18-ton,  12-ton,  and  6-ton  (the  figures 
are  loaded  weights) .  The  first  is  so  unusually  heavy  that 
it  may  be  ignored  in  this  investigation ;  but  the  second 
is  common  in  cities  and  their  vicinity,  and  the  third  is 
so  light  that  it  may  be  deemed  the  very  lowest  legitimate 
standard  for  country  dstricts,  because  the  road-building 
trucks  in  common  use  throughout  the  western  states, 
without  any  overload,  bring  a  concentration  of  6000  lb. 
on  each  rear  wheel.  Such  being  the  case,  it  will  be  well 
to  adopt  the  12-ton  truck  for  Class  B  floors  and  the 
9-ton  truck  for  Class  C  floors  when  making  the  test 
under  consideration. 

In  the  12-ton  truck  each  front  wheel  carries  3000  lb. 
and  each  rear  wheel  9000  lb.,  the  corresponding  loads 
for  the  6-ton  truck  being  2000  lb.  and  4000  lb.,  and  those 
for  the  road-building  truck  3000  lb.  and  6000  lb.  In  all 
three  trucks  the  distance  between  central  planes  of 
wheels  is  6  ft.  and  that  between  axles  12  ft. 
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In  Fig.  7e  on  page  131  of  "Bridge  Engineering"  the 
impact  for  a  20-ft.  roadway  is  shown  to  run  from  46 ''V 
for  16-ft.  panels  to  44^/r  for  24-ft.  panels,  hence  we  can 
use  for  all  panel-lengths  an  average  of  45 '"f. 

In  relation  to  the  distribution  of  wheel  loads  on  joists, 
it  is  fair  to  assume  that,  when  the  wheel  comes  directly 
over  a  joist,  that  joist  will  carry  one-half  and  each  of 
the  two  adjacent  joists  one-quarter,  while  when  the  wheel 
comes  midway  between  two  joists  its  total  load  will  be 
equally  distributed  between  them.  The  thickness  of  the 
flooring  is  so  small  and  its  condition  is  so  uncertain  that  it 
cannot  be  counted  upon  to  distribute  any  concentrated 
load  over  more  than  three  joists.  On  this  basis  the 
center  live-load  for  each  joist  will  be  4500  lb.  for  the 
Class  B  structure  and  3000  lb.  for  the  Class  C  structure. 
Adding  the  impact  makes  the  grand-total  center  live- 
load  6500  lb.  for  Class  B  and  4300  lb.  for  Class  C. 

Computing  herefrom  the  bending  moment,  and  adding 
the  dead-load  bending  moment,  which  in  no  case  exceeds 
lO'^r,  we  have  the  results  given  in  Table  II. 

As  the  legitimate  intensities  of  working  stresses, 
when  impact  is  included  in  the  loading    (see  "Bridge 


TABLE  I. 


Panel  Length,  Ft. 
16 
18 
20 
22 
24 


?IZE  AND  SPACINX;  OF  FLOOH  JOL>^TS  FOR 
HIGHWAY  BRIDGES 


For  Class  A  and  Class  B  Loading 
3x14  in.,  24  in.  c.  to  c. 

3  X  14  19 
4x  14  18 

4  X  16  20 
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3x  12  in.,  22  in.  c.  to  c. 

24 

24 

24 

19 


3x  14 
4x  14 
4x  16 
4x  16 


TABLE  II.     BENDING   MOMENTS  AND  STRESSES  IX  .JOISTS 
In  Inch-Pounds  and  Pounds  per  Square  Inch 
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2,560 
2,150 
1,810 
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Engineering,"  p.  776),  are  2000  lb.  for  the  higher-grade 
woods,  such  as  long-leaf  yellow  pine,  Douglas  fir,  Pacific- 
Coast  cedar.  Western  hemlock  and  white  oak,  and  1500 
lb  for  the  lower-grade  woods,  such  as  the  soft  pines, 
spruce,  tamarack  and  redwood,  it  is  evident  from  the 
last  table  that  the  over-stresses  on  the  joists  sometimes 
run  as  high  as  100%.  While  such  an  overtaxing  of  the 
timber  will  not  cause  failure  when  it  is  new,  it  certainly 
is  liable  to  do  so  after  decay  sets  in.  It  must  not  be 
forgotten  that  the  joists  in  common  use  for  highway 
bridges  are  seldom  made  of  as  large  scantling  as  those 
given  herein  for  standard,  and  that  the  actual  dimen- 
sions of  all  timbers  are  always  quite  a  little  less  than 
the  nominal  or  commercial  dimensions;  hence  it  may 
be  concluded  that  the  ordinary  timber  floors  for  highway 
bridges  cannot  be  relied  upon  to  carry  safely  modern 
truck  loads. 

As  for  the  question  of  danger  from  fire,  there  have 
been  of  late  years  so  many  important  highway  bridges 
either  totally  destroyed  or  badly  injured  by  the  burning 
of  their  timber  floors  that,  from  the  point  of  view  of 
economics,  it  does  not  pay  to  use  such  an  inflammable 
material  as  wood,  except  where  it  would  be  very  slow- 
burning,  for  instance,  in  the  form  of  creosoted  blocks 
laid  on  reinforced  concrete.  It  is  a  fact  that  creosoting 
the  planks  and  joists  in  a  wooden  floor  adds  to  their 
inflammability,  but  the  creosoted  blocks  in  a  pavement 


resting  on  concrete  either  would  not  burn  at  all  or  else 
would  be  consumed  very  slowly. 

From  the  preceding  does  it  not  seem  advisable  for  all 
careful  and  conservative  bridge  engineers  to  refuse 
hereafter  to  put  timber  floors  in  their  highway  struc- 
tures? 


Rock  Island  Has  Office  Cars  on 
Chicago  Track  Elevation 

FOR  convenience  in  the  execution  of  the  Chicago 
track- elevation  work  on  the  Chicago,  Rock  Island  & 
Pacific  Ry.,  the  engineering  staff  is  quartered  in  movable 
offices  consisting  of  two  cars  specially  fitted  up  for  the 
purpose.  These  are  placed  on  sidings  convenient  to  the 
work,  and  are  moved  ahead  as  the  work  progresses. 
There  is  also  a  hospital  car  with  medical  and  surgical 
equipment,  attended  by  a  physician  representing  the 
railway  and  the  insurance  company  which  assumes  the 
casualty  risks. 

The  oflSce  cars  are  old  wooden  mail  and  baggage  cars 
which  had  been  taken  out  of  service.  They  are  arranged 
as  shown  in  the  accompanying  plan.  Each  has  a  single 
side  door,  with  a  movable  outside  platform  and  steps 
erected  on  the  ground.  The  original  Baker-heater 
equipment  has  been  utilized,  and  during  extremely  cold 
weather  a  stove  is  added.  The  general  office  car  is  pro- 
vided with  desks  for  the  clerks,  accountants  and  time- 
keepers, as  in  a  regular  office.  At  one  end  is  a  lavatory, 
with  the  heater,  and  at  the  other  end  is  a  compart- 
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ment  for  office  supplies.  This  car  provides  accommo- 
dation for  10  to  12  office  men. 

Engineering  and  designing  work  is  done  in  the  other 
car,  the  plans  being  prepared  directly  in  the  field  and 
approved  prior  to  construction  by  the  chief  engineer 
in  the  usual  manner.  The  engineers'  car  is  fitted  with 
desks,  tables  and  filing  cases  at  one  end,  and  a  drafting 
room  With  three  tables  at  the  other.  There  is  also  a 
blueprint  and  dark  room  for  photographic  and  printing 
work.  Space  is  provided  for  storing  field  instruments. 
This  car  is  used  exclusively  by  the  field  and  oflfice  engi- 
neering force. 

In  this  way  all  drafting  and  accounting  are  done  on 
the  work  and  information  is  available  immediately  in- 
stead of  it  having  to  be  obtained  from  the  main  engi- 
neering offices.  This  organization  of  equipment  was 
planned  by  Robert  H.  Ford,  engineer  of  track  eleva- 
tion of  the  Rock  Island. 
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Getting  Chemicals  for  Treatment 
of  Water  in  Ohio 

state  Department  of  Health   Aided   Water-Works— 
Federal  Cooperation  Obtained 

T  IP  TO  Apr.  10  water-works  in  Ohio  were  still  having 
vJ  difficulty  in  obtaining  less  than  carload  lots  of 
chlorine  for  water  treatment.  A  summary  of  the  recent 
activities  of  the  Ohio  State  Department  of  Health,  in 
behalf  of  getting  for  the  cities  of  the  state  ample  and 
uninterrupted  supplies  of  all  classes  of  chemicals  used 
in  water  treatment,  prepared  by  W.  H.  Dittoe,  chief 
engineer  of  the  department,  has  been  sent  to  Engineer- 
ing News-Record  by  Dr.  A.  W.  Freeman,  commissioner 
of  health.     The  summary  reads  as  follows: 

During  January,  1918,  it  became  evident  to  the  Ohio 
State  Department  of  Health  that  serious  shortages  of 
supplies  of  chemicals  at  the  various  water-purification 
plants  throughout  the  state  would  occur  unless  arrange- 
ments were  made  to  prevent  abnormal  delays  in  ship- 
ments. One  of  the  largest  water-flltration  plants  in 
Ohio  ran  out  of  alum  entirely  Jan.  9  and  was  forced 
to  operate  without  coagulation  for  nine  days.  Due 
to  the  very  favorable  condition  of  the  raw  water  at 
this  time,  and  to  the  care  of  the  superintendent  in 
chlorinating  the  effluent,  no  outbreak  of  disease  occurred. 
The  situation,  however,  brought  squarely  before  the 
department  the  problem  of  preventing  similar  occur- 
rences throughout  the  state.  As  the  public  water- 
supplies,  serving  over  2,000,000  persons  in  Ohio,  are 
purified  by  processes  involving  the  use  of  coagulants, 
softening  chemicals  and  disinfectants,  the  necessity  of 
maintaining  adequate  supples  at  purification  plants  is 
evident. 

Without  delay  the  matter  was  brought  to  the  attention 
of  the  Surgeon  General  of  the  U.  S.  Public  Health 
Service  and  the  Director  General  of  Railroads.  Early 
in  February  a  ruling  was  made  by  the  U.  S.  Railroad 
Administration,  exempting  from  embargo  chemicals  to 
be  used  in  the  purification  of  public  water-supplies. 
Moreover,  the  office  of  the  Director  General  of  Railroads 
offered  to  give  special  attention  to  the  provision  of 
the  necessary  equipment  and  the  expeditious  handling 
of  loaded  cars  to  destination.  This  was  exactly  what 
was  necessary  to  relieve  the  situation. 

Thereafter  the  Ohio  State  Department  of  Health 
endeavored  to  assist  the  various  municipalities  and 
water  companies  throughout  the  state  in  obtaining 
shipments  of  chemicals.  On  Feb.  15  a  circular  letter 
was  addressed  to  the  superintendent  of  each  plant  in 
the  state  using  chemicals  for  water  treatment  and 
since  that  time  numerous  cases  have  been  reported  to 
the  State  Department  of  Health  and  referred  to  the 
U.  S.  Railroad  Administration,  where  prompt  attention 
has  been  given.  Thus  shortages  have  been  averted  and 
continuous  treatment  of  public  water-supplies  has  been 
made  possible. 

As  the  ruling  of  the  U.  S.  Railroad  Administration 
applying  to  shipments  of  chemicals  did  not  exempt 
empty  chlorine  cylinders,  a  situation  soon  arose  which 
threatened  to  interfere  with  the  regular  supply  of 
chlorine.  This  matter  was  brought  to  the  attention 
of  the  Director  General  of  Railroads,   Feb.   21,   with 


the  request  that  empty  chlorine  cylinders  be  exempted 
from  the  embargo.  In  circular  No.  CSl-A,  Mar.  26, 
1918,  empty  cylinders  were  included  in  the  exempted 
commodities. 

The  Ohio  State  Department  of  Health  has  encouraged 
the  municipalities  and  water  companies  throughout  the 
state  to  purchase  chemicals  in  carload  lots  in  order  to 
facilitate  prompt  delivery.  This  i.s  usually  practicable 
in  the  purchase  of  alum,  lime,  sulphate  of  iron  and 
soda  ash,  but  v/ith  the  exception  of  the  largest  cities 
is  not  practicable  in  the  purchase  of  chlorine,  particu- 
larly in  view  of  the  shortage  of  cylinders. 

The  department  has  suggested  that  the  manufac- 
turers of  liquid  chlorine  establish  in  Ohio  a  central 
distributing  station  or  warehouse  to  which  the  chlorine 
in  cylinders  could  be  .shipped  in  carload  lots  and  from 
which  it  could  be  distributed  in  smaller  shipments,  per- 
haps by  express.  Thus  far  this  has  not  been  done  and 
trouble  is  still  being  experienced  in  obtaining  prompt 
delivery  of  freight  shipments  of  chlorine  in  less  than 
carload  lots. 

Walls  of  Concrete  Elevator  Made 
Without  Forms 

Cement-Gun  Process,  Applying  Concrete  to  Wire  Mesh 

on  Steel  Frame,  Employed  on  New 

South  Chicago  Plant 

WALLS  of  concrete  built  by  the  cement-gun  pro- 
cess, without  the  use  of  forms,  constitute  one  of 
the  features  of  the  new  10,000,000-bushel  grain  elevator 
of  the  Chicago  &  North  Western  Ry.  at  South  Chi- 
cago. 111.  This  work  comprises  180,000  sq.ft.  of  ex- 
terior walls  for  the  track  shed,  the  machinery'  house 
alongside  of  the  grain  bins,  and  the  five-story  working 
house  carried  on  top  of  the  bins.  The  working  house 
is  350  x  100  ft.  in  plan,  and  its  top  is  250  ft.  above 
the  ground.  The  bins  are  of  circular  section,  built  of 
concrete  poured  in  the  usual  way. 

Light  structural  steel  members  form  the  framework 
of  the  buildings.  Woven-wire  mesh  is  stretched  over 
this  and  secured  by  split-ring  clips  which  are  sprung 


Temporary  Panel 
for  First  Shooting 


Finished  Wall,  shot 
from^  both  Sides 


First  Course  oF 
Concrete,  shot  From 
Inside  only  Wire  nesn 
partly  exposed 


Floor  is  anchored  to 
Floor  Slabs 
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ELEVATOR  BUILDINGS  HAVE  STEEL  SKELETON   WITH  CONCRETE  WVLLS  BUILT   LY 

THE  CEMENT-GUN  PROCESS 


over  the  flanges  of  the  steel  members.  Wood  panels 
about  3  X  9  ft.  are  placed  against  the  outside  of  the 
wire  mesh,  and  fastened  temporarily  to  the  steel  frame. 
The  cement-gun  then  shoots  the  concrete  or  "gun-crete" 
into  place  from  the  inside  against  the  panels  till  a  thick- 
ness of  about  11 -in.  has  been  built  up.  About  24  to  48 
hours  later  the  panels  are  removed,  and  the  exposed 
surface  is  cleaned  with  a  blast  of  compressed  air  and 
water.  This  leaves  the  surface  flush  with  the  wire 
mesh,  which  is  partly  exposed.  Upon  this  surface  the 
final  coating  of  concrete  is  applied  by  the  cement-gun, 
making  a  finished  thickness  of  about  2  in. 

No  expansion  joints  are  formed.  The  few  cracks 
which  develop  are  simply  surface  checks  due  to  shrink- 
age of  the  concrete  in  setting.  They  do  not  go  through 
the  wall,  as  those  on  the  inside  coating  are  distinct 
from  those  on  the  outside.  The  interior  surface  is 
troweled  to  a  smooth  surface  to  prevent  the  collection 
of  dust  and  dirt.  The  exterior  surface  is  left  rough. 
Wood  forms  wired  to  the  metal  sash  were  used  for  the 
window  openings,  to  protect  the  sash  from  being  spat- 
tered with  concrete  and  to  insure  the  embedding  of  the 
sash  in  the  wall. 

Floors  in  the  working  house  are  poured  concrete  slabs 
5-in.  and  6-in.  thick.  The  walls  are  supported  at  each 
floor  by  allowing  the  slab  to  extend  as  a  cantilever  be- 
yond the  steel  floor  beams  to  within  i  in.  of  the  outside 
line  of  the  wall.  The  wire  mesh  for  the  wall,  which  was 
placed  before  the  floors  were  poured,  was  anchored 
back  into  the  floor  slab,  as  shown  by  the  accompanying 
sketch. 

Fireproof  construction  for  light  buildings  is  obtained 
in  this  way  at  low  cost,  as  the  amount  of  structural 
steel  is  reduced  to  a  minimum,  and  the  amount  of  con- 
crete is  less  than  with  poured  concrete  construction. 
The  concrete  walls  and  roofs  are  dense  and  waterproof. 

Concrete  applied  by  the  compressed-air  cement-gun 
is  a  1 :  S-2  mix  of  cement  and  sand.  The  prepared  mix- 
ture is  blown  dry  through  a  hose  by  air  at  about  35  lb. 
pressure,   and   water   is  applied   by   another   hose  con- 


nected to  the  1-in.  discharge 
nozzle  of  the  gun.  On  this 
work  five  compressors  and  five 
guns  were  used  as  a  max- 
imum, with  seven  men  to  each 
gang.  An  air  main  was  laid 
along  the  work  and  tapped  at 
different  points  for  the  hose 
connections.  Each  gun  aver- 
aged 1000  sq.ft.  per  10-hr. 
day,  this  being  for  the  fin- 
ished wall  with  its  two  appli- 
cations of  concrete. 

This  part  of  the  work  on 
the  elevator  was  commenced 
in  the  spring  of  1917  and 
completed  in  the  fall.  The  Ce- 
ment-Gun Construction  Com- 
pany was  subcontractor  under 
the  Witherspoon-Englar  Com- 
pany and  Grant  Smith  &  Com- 
pany, who  had  the  gei;2ral 
contract.  The  structure  was 
designed  by  the  John  F.  Met- 

calf  Company.     All  these  are  Chicago  firms.     Design 

and  construction  were  under  the  supervision  of  W.  H. 

Finley,  chief  engineer  of  the  Chicago  &  North  Western 

Railway. 

Government  Will  Lease  Potash  Lands 

Secretary  of  the  Interior  Lane  issued  regulations 
under  which  permits  may  be  obtained  to  prospect  for 
potash  on  public  lands  of  the  United  States.  Heretofore, 
for  some  years,  all  lands  known  to  contain  potash  have 
been  withdrawn  from  public  acquisition.  Hereafter 
known  potash  lands  may  be  acquired  only  by  lease  from 
the  Government.  This  is  the  first  time  the  United 
States  has  leased  its  lands,  excepting  the  coal  lands  of 
Alaska,  which  two  years  ago  came  under  a  leasing  bill 
that  was  passed  by  Congress.  The  other  mineral  lands 
which  Secretary  Lane  has  asked  Congress  to  place  on  a 
leasing  basis  contain  coal,  oil  and  phosphate,  of  which 
there  are  now  many  millions  of  acres  under  withdrawal. 
Bills  to  permit  the  leasing  of  these  lands  have  twice 
passed  the  House  but  have  not  been  passed  by  the 
Senate. 

Prior  to  the  war  virtually  the  world's  supply  of  pot- 
ash was  developed  in  Germany,  which  has  immense  de- 
posits. Germany  is  boasting  that  on  the  termination  of 
the  war  the  world  will  again  have  to  obtain  its  pot- 
ash supply  from  her.  It  is  known,  however,  that  large 
deposits  of  potash  exist  in  this  country,  and  u:.der  the 
law  and  under  the  regulations  issued  exploitation  of 
these  beds  will  begin  immediately. 

Permits  may  be  issued  to  citizens,  associations  and 
corporations  of  the  United  States  for  the  exploration 
of  not  exceeding  2560  acres  each  of  land  in  compact 
form,  the  permits  to  be  for  a  period  of  two  years.  If 
the  permittee  discovers  potash  in  commercial  quantity 
and  quality  he  will  be  entitled  to  a  patent  for  one-fourth 
of  the  area  of  his  permit,  the  remainder  to  be  subject  to 
lease  by  the  Government.  Applications  for  permits 
must  be  filed  in  local  land  offices  of  the  United  States 
Government. 
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New  Installation  Keeps  Ice  Away  from  Keokuk  Dam 

Pipe  Line  Across  River  Supplies  Constant  Current  of  Air  Upstream 
of  Gates  and  Prevents  Ice  Forming 


HEAVY  ice  forming  upstream  of  the  Keokuk  Dam 
across  the  Mississippi  River  caused  serious  trou- 
ble during  the  winters  of  1915-16  and  1916-17. 
During  the  first  winter  heavy  floating  ice  battered  out 
one  of  the  spillway  gates,  and  in  the  following  winter  a 
steady  pressure  of  thick  ice  caused  permanent  deflec- 
tions in  a  number  of  the  many  gates  spanning  the  spill- 
way openings,  which  extend  clear  across  the  river.  To 
prevent  the  recurrence  of  such  conditions,  early  in  the 
winter  of  1917-18  a  system  was  devised  whereby  dry 
air  under  pressure  was  forced  out  in  front  of  each  gate, 
30  agitating  the  water  there  as  to  prevent  the  formation 
of  ice.  This  very  successful  arrangement  is  described 
in  some  detail  in  the  Stone  &  Webster  Journal,  for 
March,  1918,  by  Albion  Davis. 

Mr.  Davis  states  that  in  general  there  are  three  ways 
in  which  ice  pressure  may  be  exerted.  First,  a  moving 
mass  of  ice  may  exert  pressure  by  virtue  of  its  inertia. 
Such  an  occurrence  took  place  during  the  winter  of 
1915-16  at  Keokuk.  An  unusually  mild  January  thaw 
came  while  the  river  was  full  of  heavy  ice,  which  at 
Keokuk  collected  in  a  gorge  about  four  miles  above  the 
dam.    The  pressure  of  the  gorge  against  the  smooth  ice 


ICE    IS    BI>OWX    AW.Xy    FR(^M    KACH     ARCH     BY     SCBSCRFACE     PIPES 


cover,  about  14-in.  thick  between  the  gorge  and  the 
dam,  finally  became  too  great  and  the  whole  ice  field,  4 
sq.mi.  in  extent,  moved  steadily  about  40  ft.  toward  the 
dam.  The  gates  on  the  dam  withstood  the  impact  with- 
out injury,  but  the  shore  structures  near  by  were  in 
many  cases  seriously  damaged.  Severe  cold  followed 
this  thaw,  and  froze  the  mass  of  ice  in  the  jam  solid, 
thus  arresting  any  further  action  for  the  time  being. 
By  the  latter  part  of  March  practically  all  of  the  ice  in 
the  lake  had  melted  except  the  heavy  part  of  the  jam. 
This  fioated  aimlessly  about  the  laKe  until  one  morning 
it  was  driven  down  the  stream  by  a  heavy  wind,  acting 
with  the  current.  The  nose  of  this  mass  of  ice,  several 
acres  in  extent  and  from  3  to  6  ft.  thick,  struck  one  of 
the  gates  squarely  and  carried  it  out.  The  two  pieces 
of  the  13-ton  gate  afterward  recovered  are  illustrated 
in  one  of  the  views.  It  is  estimated  that  to  cause  such 
a  rupture  the  ice  mass  must  have  exerted  a  maximum 
force  of  92  tons. 

A  second  type  of  pressure,  the  author  .states,  may  be 

exerted  by  ice  when  it  forms  on  a  confined  space,  and  a 

third  type  is  the  pressure  exerted  by  the  expansion  of  a 

solid  field  of  ice  when  its  temperature  is  increased.  With 

regard  to  this  third  type  Mr.   Davis 

says: 

"Contrary  to  the  common  idea,  ice 
has  a  coefficient  of  expansion  just  as 
any  other  solid.  In  fact,  its  coeffi- 
cient per  degree  F.  is  0.000029,  or 
about  fou^:-  and  one-half  times  that  of 
steel.  The  range  of  its  temperature 
is  small,  however.  While  the  temper- 
ature of  the  upper  surface  of  the  ice 
may  be — 10^  F.  at  times,  the  under 
surface  will  always  be  at  32"  because 
of  its  contact  with  water.  Hence  the 
average  temperature  of  the  ice  can 
never  be  much  less  than  +  11°,  and 
the  range  of  temperature  cannot  ex- 
ceed 21  ^  The  expa\.sion  in  a  solid 
ice  field  a  mile  long  amounts  to  3.2 
ft.  for  this  increase  of  temperature. 

"This  type  of  pressure  is  not  notice- 
able until  the  ice  becomes  solid  and 
from  10  to  12  inches  thick.  It  is  first 
manifested  by  ice  pushed  up  on  the 
shores  of  the  lake  and  by  ridges  of 
buckled  ice  running  across  from  shore 
to  shore  every  mile  or  so  along  the 
river,  thus  dividing  the  whole  ice  cov- 
er into  fields  about  a  mile  square 
whose  centers  remained  fixed  and 
whose  edges  are  in  constant  motion 
while  the  temperature  is  changing. 
An  expansion  is  followed  by  only  a 
slight  contraction  when  the  tempera- 
ture falls  again.     Thus  there  may  be 
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an  accumulated  expansion  amounting  to  6  ft.,  or  more. 
A  covering  of  snow  on  the  ice,  which  to  a  certain  extent 
insulates  the  ice  from  the  upper  air,  will  prevent  sudden 
changes  in  its  temperature  and  may,  if  the  snow  is  12 
in.  or  more  deep,  entirely  eliminate  expansion  with 
changes  of  air  temperature." 

Such  a  development  of  pressure  took  place  at  Keokuk 
in  the  winter  of  1916-17.  Heavy  ice  formed  on  the  lake 
during  a  prolonged  cold  spell  to  a  maximum  thickness 
of  about  20  in.  A  severe  cold  snap  during  the  first  five 
days  of  February,  with  a  minimum  temperature  of  18° 
below  zero,  was  followed  by  a  short  rise  of  temperature 


forming  in  front  of  the  gates,  the  idea  being  to  dis- 
charge air  under  water  at  the  middle  of  each  spillway 
so  that  the  circulation  would  keep  the  water  open  in 
front  of  the  middle  of  each  gate.  The  tests  are  thus  de^ 
scribed  in  the  paper: 

"The  tests  were  made  on  ice  ranging  from  10  to  22 
in.  thick.  The  work  which  a  very  small  amount  of  air 
could  accomplish  when  discharged  under  a  considerable 
depth  of  water  was  surprising.  The  explanation  of  this 
action  is  not  that  the  air  brings  up  warm  water  from 
below,  but  that  it  creates  a  circulation  which  keeps 
water  always  at  a  temperature  above  freezing,  passing 


THIS  GATE  WAS  TORN  FROM  KEOKUK  DAM  BY  THICK  FLOATING  ICE  HITTING  AGAINST  IT 


to  above  freezing.  Under  this  sudden  rise  the  ice 
in  the  lake  expanded.  The  rounded  noses  of  the  piers 
tended  to  break  up  the  ice  pressure  against  them  and 
make  the  gates  take  the  thrust  of  the  whole  ice  field. 
Fluctuations  of  pond  level  combined  with  the  enormous 
energy  of  the  heavy  ice  field  caused  localized  pressure 
sufficient  to  deflect  permanently  three  of  the  gates,  the 
maximum  deflection  being  about  2}  in.  According  to 
Mr.  Davis,  the  uniformly  distributed  thrust  from  the 
ice  to  produce  such  a  deflection  must  have  been  3.7  tons 
per  linear  foot. 

When  this  condition  occurred  in  1917  remedial  meas- 
ures were  taken  by  thawing  slots  about  3  in.  wide  clear 
across  the  front  of  practically  every  gate  on  the  dam. 
This  thawing  was  done  with  steam  discharged  through 
a  horizontal  perforated  pipe  half  the  length  of  the  gate. 
The  slots  were  thawed  quickly  in  front  of  the  individual 
gates,  but  to  thaw  119  of  them  took  a  crew  of  six  men 
working  continuously  more  than  36  hours.  This  prac- 
tically meant  thawing  a  continuous  slot  over  two-thirds 
of  a  mile  long.  Hence  this  way  of  relieving  ice  pressure 
could  be  considered  as  a  practical  method  only  in  an 
emergency,  but  it  relieved  l;he  serious  situation.  Imme- 
diately thereafter  a  set  of  experiments  was  started  to 
discover  the  feasibility  of  using  air  to  keep  ice  from 


continuously  by  the  ice  edges.  A  column  of  water  rises 
with  the  air  and  flows  radially  from  the  point  where  the 
air  bubbles  break  the  water  surface. 

"It  was  found  that  a  little  less  than  2  cu.ft.  of  free 
air  per  minute  would  keep  an  area  20  ft.  in  diameter 
open  at  an  air  temperature  of  0°  F.,  if  discharged  ver- 
tically upward  at  18  ft.  depth  in  a  period  of  about  four 
days.  It  was  also  found  that  for  temperatures  below 
freezing  the  amount  of  melting  was  directly  proportional 
to  the  depth  of  the  air,  and  that  a  change  of  air  tempera- 
ture changed  the  open  water  area  by  roughly  3%  per 
degree  Fahrenheit  over  the  ordinary  range  of  freezing 
temperatures.  An  orifice  calibrated  to  gage  pressures 
was  used  to  measure  flow  of  air  during  the  tests." 

These  tests  proved  so  satisfactory  that  a  complete  sys- 
tem was  designed  to  carry  out  the  idea  as  evolved.  The 
system  had  a  sufficient  capacity  to  furnish  a  maximum 
of  2  cu.ft.  of  free  air  to  each  gate.  The  compressor  was 
designed  with  sufficient  capacity  to  supply  the  maximum 
demand  on  the  dam,  and  in  addition  to  furnish  as  much 
air  again  for  use  in  the  power  house.  This  installation 
was  completed  and  ready  for  operation  a  few  days  after 
the  lake  froze  over  in  early  December,  1917.  Its  total 
cost  was  well  within  the  estimate  of  $9500.  The  instal- 
lation may  be  described  in  the  words  of  the  author: 
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"The  pipe  main  is  2  in.  in  diameter  from  the  power 
house  east  for  a  distance  of  three-fifths  of  the  length 
of  the  dam,  and  H  in.  from  that  point  to  the  last  spill- 
way. It  was  designed  by  Johnson's  formula  to  carry 
2  cu.ft.  of  free  air  per  minute  to  each  of  the  119  spill- 
■  ways  with  an  initial  air  pressure  of  80  lb.,  and  a  ter- 
minal pressure  of  55  lb.  Actual  losses  in  operation  have 
checked  in  general  the  computed  values.  Six  expansion 
joints  with  a  total  travel  of  90  in.  are  provided  for  the 
total  length  of  the  main,  which  is  4270  ft.  An  anchor- 
age is  placed  half  way  between  the  expansion  joints. 

"Probably  the  most  important  feature  of  the  layout 
of  equipment  is  the  method  employed  to  dry  the  air  sup- 
plied to  the  outdoor  system.  As  known,  moisture  in  air 
lines  out  of  doors  is  a  fruitful  source  of  trouble  during 
cold  weather.  With  this  system  especially  it  would  be 
serious,  because  any  stoppage  in  the  air  would  allow 
water  to  freeze  quickly  in  the  discharge  pipes  where 
they  enter  the  water.  To  get  the  system  at  work  again 
all  of  the  frozen  discharge  pipes  would  have  to  be  re- 
moved and  thawed  individually.  To  dry  the  air  an 
after-cooler,  capable  of  removing  two-thirds  of  the 
moisture-content  of  the  air  passing  through  it,  was  in- 
stalled in  the  pipe  line  just  before  it  passed  out  of  doors. 
It  cools  the  entering  air  by  cold  water  coils  and  removes 
the  moisture  by  condensation. 

"As  a  further  aid  in  drying  the  air,  the  system  was 
designed  to  reduce  the  air  pressure  from  125  lb.  to  about 
75  lb.  gage  through  a  pressure  regulating  valve.  The 
resultant  cooling  of  the  air  causes  further  condensation 
and  drying.  To  date,  however,  this  regulating  valve  has 
not  been  operated  as  an  agent  in  drying  the  air,  but  has 
been  operated  to  secure  variable  pressures  in  the  main 
on  the  dam  as  an  aid  in  adjusting  the  whole  system  to 
climatic  changes,  it  having  been  found  that  the  after- 
cooler  dried  the  air  sufficiently  to  prevent  freezing  in  the 
most  severe  weather. 

"A  8 -in.  needle  point  valve  at  each  spillway  controls 
the  flow  of  air  through  the  i-in.  pipes  which  discharge 
the  air.  As  the  system  has  finally  been  laid  out  these 
are  set  so  that  they  discharge  vertically  upward  about 
1  ft.  in  front  of  each  gate  and  normally  at  a  water  depth 
of  10  ft.  ,  This  produces  a  semicircular  area  of  open 
water  in  front  of  the  gate.     It  was  found  that  the  air 


when  discharged  at  18  ft. 
depth  was  too  effective  for 
convenient  regulation  by  the 
small  valves. 

"The  motor-driven  air  com- 
pressor which  furni.shes  the 
air  for  the  system  is  a  Chi- 
cago pneumatic,  class  0-CB, 
17  X  10  X  12,  displacing  572  cu. 
ft.  per  min.  at  181  r.p.m.  It 
has  double  the  capacity  that 
should  ever  be  required  for 
the  dam. 

"The  open  water  areas  have 
been  at  all  times  under  the 
easy  control  of  the  small 
needle  valves  at  the  top.  These 
valves  seldom  need  adjust- 
ment more  than  once  a  week,  since  a  great  deal  of  the 
regulation  can  be  handled  by  the  pressure  regulating 
valve  in  the  power  house.  An  inspection  is  made  even,' 
day  or  two  in  the  severest  weather  to  make  sure  that  all 
pipes  are  working.  The  expense  of  labor  for  mainte- 
nance of  the  entire  system  for  the  winter  will  be  less 
than  $150.44. 

The  installation  through  the  extremely  severe  weather 
of  1918  was  most  successful.  The  views  show  the  condi- 
tions early  in  this  year.  There  had  been  a  movement 
of  about  a  foot  toward  the  main  field  of  the  dam,  and 
ice  had  commenced  breaking  up  at  the  piers.  The  gate 
is  free  from  any  pressure,  as  a  consequence,  on  account 
of  the  open  water  area  at  the  center.  A  bearing  is  kept 
against  the  dam,  centering  on  the  pier.  Ice  formed 
during  January  last  to  a  maximum  thickness  of  25  in. 
in  the  open  lake,  and  the  results  shown  in  the  views  have 
been  obtained  by  the  use  of  about  1  cu.ft.  of  free  air  per 
minute.  The  maximum  capacity  of  the  system  has 
proved  sufficient  to  melt  ice  from  the  face  of  the  ice  field 
faster  than  it  can  move  toward  the  dam  under  ordinary 
expansion.  Since  the  system  was  thoroughly  in  opera- 
tion there  has  not  been  a  single  stoppage  in  the  pipe 
main  or  the  individual  pipes  due  to  freezing,  and  the 
system  has  passed  through  the  most  severe  conditions 
that  it  will  ever  experience. 


Santo  Domingo  To  Build  Trunk  Highway 

Recently  the  military'  government  of  Santo  Domingo 
appropriated  $650,000  toward  the  building  of  a  trunk 
road  to  connect  Santo  Domingo  City  with  Monte  Cristi 
by  way  of  Las  Vegas,  Moca  and  Santiago.  The  pro- 
posed work  when  completed  will  connect  the  capital 
city  with  the  northwest  portion  of  the  republic  and 
will  give  access  to  the  important  interior  cities,  fur- 
nishing an  artery  for  the  development  of  domestic  com- 
merce and  the  ready  movement  of  agricultural  products. 
About  18  months  will  be  required  for  the  construction, 
and  bids  will  probably  be  invited  for  the  work  as  a 
whole  or  for  the  different  sections  separately.  At  pres- 
ent it  is  the  purpose  to  advertise  both  in  Santo  Domingo 
and  in  the  United  States  for  bids  for  the  building  of 
the  road. 
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Distinctive  Characteristics  of  Institutional  Sewerage 


Design  Too  Often  Based  on  Municipal  Practice— Data  on  Quantity  of  Sewage,  Variation  in  Flow, 
Effect  of  Latter  on  Sewer  Design,  and  Quality  of  Sewage  in  Relation  to  Treatment 

By  Henry  W.  Taylor 

Consulting  Hydraulic  and  Sanitary  Engineer,  Albany,  N.  Y. 


SOME  years  ago  the  writer  was  connected  with  insti- 
tutional water-supply  and  sewerage  development  and 
has  since  retained  a  sufficient  interest  in  this  work,  as  a 
field  by  itself,  to  collect  a  few  notes  as  to  the  peculiar 
characteristics  of  institutional  sewage.  It  is  thought 
that  in  the  past  due  regard  has  not  been  given  to  the 
differences  between  institutional  and  municipal  sewage 
and  their  effect  upon  institutional  sewerage  design.  This 
lack  of  consideration  has  resulted  in  a  dearth  of  reliable 
data  with  reference  to  these  matters  and  too  often  insti- 
tutional designs  have  been  based  on  accepted  principles 
of  municipal  practice. 

Quantity  of  Sewage — The  flow  of  sewage  at  various 
types  of  institutions  has  little  relation  to  standard  flows, 
to  flows  in  m.unicipalities,  or  to  one  another.  The  range 
encountered  by  the  writer  runs  from  20  to  more  than 
300  gal.  per  capita  per  day.  The  lowest  flows  occur  in 
case  of  colleges  and  camps,  and  the  larger  ones  at  state 
hospitals. 

Gagings  of  institutional  sewage  flows  have  not  been 
extensively  recorded,  if  made.  It  has  been  customary 
to  assume  that  the  standard  water  consumption  of  about 
100  gal.  per  capita  would  yield  a  corresponding  flow  of 
sewage.  The  following  data  will  indicate  that  this  as- 
sumption is  often  wide  of  the  mark.  In  connection  with 
the  water-supply  of  an  institution  it  must  be  noted  on 
the  one  hand  that  a  considerable  amount  of  water  is 
often  used  in  heating  plants  and  power  houses  and  in 
some  instances  this  water  never  reaches  the  sewers, 
while  in  others  the  daily  supply  to  these  plants  consists 
merely  of  a  relatively  small  amount  of  "make  up"  water, 
in  cases  where  the  exhaust  steam  is  used  for  heating  pur- 

TABLE  I.    SEWAGE  FLOWS  AT  VARIOUS  INSTITUTIONS,  BASED 
ON  SEWER  GAGINGS  OR  WATER  CONSUMPTION 


Gal 

No.  Name 

1  Fairmount  Children's  Home 

2  Infirmary,  Dayton 

3  State  Hospital,  Gallipoli 

4  Boys'  Industrial  School 

5  State  Reformatory,  Mansfield 

6  State  Hospizal,  Massillon 

7  Institute  for  Feeble  Minded,  Morgans. 

8  State  Hospital,  Toledo 

9  Wayne  Co.  Children's  Home 

10  Soldiers'  Home,  Sandusky 

11  Infirmary,  Trumbull  Co 

12  Infirmary,  Washington  Co 

13  Reformatory,  Bedford 

1 4  Custodial  Asylum,  Newark 

15  Custodial  Asylum,  Rome 

16  Training  School,  Hudson 

17  State  Prison,  Auburn 

18  Agricultural  School,  Morrisvillc   

19  House  of  Refuge,  Albion 

20  Soldiers'  Home,  Bath    

21  Indian  School,  Iroquois 

22  State  Hospital,  Willard 

23  State  Hospital,  Utica 

24  State  Hospital,  Binghamton 

25  State  Hospital,  Brooklyn 

26  State  Hospital,  Kings  Park 

27  State  Hospital,  Middletown 

28  State  Hospital,  Poughkeepsie 

29  State  Hospital,  Gowanda 

30  Women's  Relief  Corps,  Oxford 

31  Hospital,  Raybrook 

32  Y.  W.  C.  A.  Camp,  Altamont 

33  Colgate  Universitj 

34  Bradford  County  Almshouse  Pcnn 


Nos.  1  to  12  inclusive, 
determined  by  gaging 
flow,  mainly  at  siphon 
tanks,  but  Nos.  4  and  8 
are  weir  gagings. 


per  Capita,         Method  of 
24  Hours  Measurement 

tool 

25 
122 

50 

80 
137 

53 
150 

20 
151 

37 

31 

75 

50 
160 

50 

no 

25 
200 

90 
100 
216 
150 
265 
152 
173 
104 
310 
200 

no 

100 
20 
22 
60 


Weir  in  sewer 
Water  estimated 
Metered  water 
Metered  water 
Metered  water 
Water  reservoir  displ. 
Water  metered 
Water  estimated 
Est.  from  water  pump 
Est.  from  water  pump 
Water  measured  at  pumps 
Water  measured 
Water  metered 
Water  measured  at  pumps 
Water  metered 
Water  measured  at  filters 
Water  estimated 
Water-tank  displ. 
Sewer  gaging 
Water-tank  displ.     ^ 
Water  metered 
Water-tank  displ. 


poses  or  engines  are  provided  with  condensers.  On  the 
other  hand,  as  compared  with  general  municipal  condi- 
tions, the  institutional  community  is  "all  connected"  to 
the  sewer  system.  It  may  also  be  assumed  that  the 
water  used  for  washing  piazzas,  sprinkling,  etc.,  is  not 
generally  a  large  factor  and  would  be  balanced  easily 
by  a  small  amount  of  ground  water  inflltration. 

The  following  table  includes  records  of  reliable  tests 
of  sewage  flow  at  institutions,  together  with  measure- 

TABLE  II.      AVERAGE  TEMPERATURE  OF  AIR  AND  SEWAGE  AND 

MONTHLY  AVERAGE  SEWAGE  FLOW.  OHIO  SOLDIERS' 

AND  SAILORS'  HOME,  SANDUSIvY,  OHIO 


Month 


Temp.,  Deg.  F.  Sewage  Flow,  Gal.  per  24  Hr 
Air  Sewage  Average  Maximum  Minimum 
250,000 
250,000 
250,000 
200,000 
300,000 
250,000 
350,000 
200,000 
350,000 
200,000 
250,000 
300,000 
350,000 
250,000 
250,000 


77 

78 
72 
76 
61 
59 
53 
52 
62 
64 
65 
72 
74 
76 
73 


180,000 
180,000 
173,000 
173,000 
170,000 
188,000 
174,000 
168,000 
182,000 
170,000 
176,000 
184,000 
170,000 
170,000 
170,000 


160,000 
160,000 
160,000 
160,000 
160,000 
160,000 
160,000 
160,000 
160,000 
160,000 
160,000 
160,000 
160,000 
160,000 
160,000 


July,  1906 75 

-■Vugust 77 

September 67 

October 53 

November 40 

December 33 

January,  1907 28 

February 24 

March 41 

April 40 

May 40 

June 65 

July 71 

August 71 

September 64 

Flow  measured  at  siphon  tank.  All  hourly  variations  lost,  but  there  is  indi- 
cated a  daily  variation  in  flow  of  about  160%,  using  only  the  lower  and  average 
maximum  quantities.  Ground-water  inflltration  may  have  influenced  larger 
maximum  values. 

ment  of  the  water  consumption  in  cases  where  these  may 
be  taken  as  an  index  of  sewage  flow.  The  data  includes 
recorded  experiments  by  the  state  departments  of  health 
of  Ohio  and  of  New  York,  together  with  data  from  insti- 
tutions with  which  the  writer  is  familiar. 

The  determinations  at  the  Ohio  institutions  were 
generally  made  by  noting  the  period  of  fill  of  a  siphon 
chamber,  weir  measurements  being  made  in  the  case^f 
Nos.  4  and  8.  In  several  instances  per  capita  water 
consumptions  were  determined  by  meter  measurements 


TABLE  III. 


Hour 

6.00  a.m. 

7.00  a.m. 

8.00  a.m. 

9.00  a.m. 
10.00  a.m. 
n  .  00  a.m. 
12.00  a.m. 

1 .  00  p.m. 

2.00  p.m. 

3.00  o.m. 

4.00  p.m. 

5.00  p.m. 


FLOW  OF  SEWAGE  AT  DIFFERENT  HOURS  OF  THE  DAY, 
MAY  2-3,   1907.  BOYS'  INDUSTRIAL  SCHOOL 


Gals,  in 
24  Hr. 
126,000 
61,000 
91,000 
80,000 
138,000 
70,000 
61,000 
50,000 
50,000 
43,000 
61,000 
70,000 


Percentage 
of 
Average 
217 
105 
157 
138 
248 
120 
105 

86 

86 

74 
105 
120 


Hour 

6.00  p.m. 

7  00  p.m. 

8,00  p.m. 

9.00  p.m. 
10  00  p.m. 
n  00  p.m. 
12.00  p.m. 

1  00  a.m. 

2  00  a.m. 
3.00  a.m. 
4.00  a.m. 
5.00  a.m. 


Gals,  in 
24  Hr. 
43,000 
50,000 
43,000 
61,000 
43,000 
43,000 
43,000 
43,000 
43,000 
43,000 
43,000 
43,000 


Percentage 
of 
Average 
74 
86 
74 
105 
74 
74 
74 
74 
74 
74 
74 
74 


Measurement  by  weir  in  sewer. 


of  water  delivered  to  the  institution,  while  in  many 
cases  the  water  consumption  was  determined  by  pump 
records  of  reliable  character.  In  other  cases  the  water 
consumption  has  been  determined  by  the  tank  displace- 
ment. 

The  table  shows  that  per  capita  daily  water  consump- 
tion at  various  types  of  institutions  varies  from  20  to 
over  300  gal.  A  rough  classification  of  the  amount  of  con- 
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consumption  at  different  types  of  institutions  shows 
what    may  be  reasonably  expected  from  each: 

Daily  Per  Capita 
Institution  Sewage  Flow,  Gal. 

Tent  camps .' 20-  40 

ColleRes 20-  60 

Almshouses 50-  80 

Custodial  asylums 50- 1 50 

Prisons 60-125 

State  hospitals 100-300 

Variations  in  Sewage  Flow — The  data  on  variations 
in  sewage  flow  recorded  in  Tables  2  to  6  are  believed  by 
the  author  to  be  reliable.  From  them  the  following 
deductions  may  be  drawn.  Minimum  flows  will  in  gen- 
eral be  about  50%  of  the  average  flow.  Maximum  flows 
for  the  maximum  hour  of  maximum  days  will  approxi- 
mate 250%  of  the  average  flow. 

Such  conditions  at  once  make  themselves  felt  in  a 
sewer  system.  There  is  danger  in  designing  a  sewer  too 
large  as  well  as  too  small.  The  minimum-flow  velocities 
should  not  be  too  low  and  as  a  rule  the  maximum  dis- 
charge should  not  fill  the  sewer  to  more  than  2/3  depth. 

TABLE  IV.    TOTAL  SEWAGE  FLOW  FOR  DIFFERENT  DAYS  OF  THE 

WEEK.   MARCH    10  TO  JUNE    16,    1917,   GALLIPOLI   STATE 

HOSPITAL  FOR  EPILEPTICS 

Thousands  of  Gallons  in   24  Hours ^ 

Sun.       Men.      Tues.      Wed.     Thurs.      Fri.        Sat. 

Maximum 247         207         209         209         211  248         216 

Minimum 130  125  143  114  116  142  123 

Average 192         170         167         173         170         188         184 

Measurement  made  by  automatic  recorder  of  fill  of  siphon  tank. 

Such  an  assumption  leaves  0.2  of  the  full  capacity  of  the 
sewer  as  a  reserve.  Assuming  that  the  maximum  peak 
flow  may  reach  a  2/3  depth  in  the  sewer,  the  following 
will  approximately  obtain  as  to  quantity,  velocity  and 
depth  of  flow  for  the  maximum  and  average  condi- 
tions.   If 

Q  =■-  Full  capacity, 

V  =■■  Velocity  when  flowing  full, 

D  =  Full  depth, 
the  three  critical  conditions  of  flow  may  be  expressed 
as  follows : 

Minimum  Flows  Average  Flows  Maximum  Flows 

q=OI65Q  q=0.33Q  q  =  0  80  Q 

V  =  0.7  V  V  =  0.9    V  V  =    1.  11  V 

d=0  27D  d=04D  d=067D 

A  sewer  slope  and  size  must  be  determined  on  the 
basis  of  the  above  relations  and  in  the  case  of  minimum 
flows,  0.7  V  must  not  be  too  small,  and  0.7  of  the  veloc- 
ity of  the  sewer  when  running  full  is  the  important 
factor  in  design  rather  than  the  full  flowing  veloc- 
ity. Furthermore,  the  minimum  depth  of  0.27  of  the 
full  depth  of  the  sewer  must  also  be  taken  into  account, 
and,  on  the  other  hand,  maximum  flows  will  not  exceed 
a  2/3  depth  of  the  sewer  and  ample  capacity  will  be 
provided  for  maximum  conditions.  The  wide  range  of 
flow  applies  with  especial  point  to  the  design  of  inverted 
siphons. 

The  above  variations  in  flow  must  necessarily  be  con- 
sidered as  factors  in  disposal  design,  especially  for  the 
mechanical  equipment.  A  dosing  siphon  designed  on 
the  basis  of  municipal  practice  would  often  prove  en- 
tirely inadequate.  A  tankage  design  on  the  basis  of  a 
2i-  or  3-hr.  detention  for  the  average  flow  would  fur- 
thermore give  such  a  scant  period  of  detention  for  maxi- 
mum flows  as  to  seriously  interfere  with  the  operation 
of  the  plant.  It  must  also  be  remembered  that  the  maxi- 
mum flows  include  elements  in  the  sewage  which  are 
most  difficult  to  handle  in  disposal,  such  as  abnormal 


quantities  of  soaps,  fats  and  greases,  together  with  a 
certain  amount  of  disinfectants  and  chemicals.  Tank- 
age must  be  designed  to  equalize  these  variations.  A 
variable-level  tank,  with  floating  overflow  or  orifice  con- 
trol, is  in  many  cases  worthy  of  consideration.  At  any 
rate,  the  period  of  detention  must  be  considerably  in- 
creased. This  can  be  done  without  ill  effects,  due  to 
the  relative  freshness  of  the  sewage  when  it  reaches  the 
disposal  plant.     The  design  of  siphons  for  automatic 

TABLE  V.     WEIR  GAGING  OF  SEWER  FLOW  AT  STATE 

REFORMATORY,  BEDFORD  HILLS,  N.  Y. 

(From  Report  of  New  York  State  Department  of  Health) 

Rate  of  Flow       Per  Cent,  of 
Time  Gal.  per  24  Hr.         Average 

3.00p.m 72,500  171 

4.30p.m 50,500  119 

6.00p.m 50,500  119 

9.00p.m 31,500  74 

10  30p.m 31,500  74 

12.00m 19,500  46 

2.00a.m 19,500  46 

4.00a.m 19,500  46 

6.00a.m 19,500  46 

7.30a.m 66,000  155 

9.00a.m 72,000  171 

I0.30a.m 56,000  132 

I2.45p.m 51,000  120 

2  30p.m 66,000  155 

Average  taken 42,400 

Ratio  of  minimum  to  maximum  '3.  7  to  I 

Gaging  of  flow  for  one  24-hr.  day.  Table  does  not  include  the  added  variation 
due  to  daily  flow  variations. 

dosing  of  filter  beds  is  primarily  affected  by  these  flow 
conditions.  The  siphon  chamber  must  be  either  pro- 
tected by  hydraulic  regulation  of  some  sort  or  else 
the  siphons  must  be  large  enough  to  be  capable  of  a 
clean  break,  at  minimum  heads  of  the  siphon,  with 
maximum  sewage  flows. 

In  the  majority  of  cases,  in  determining  rates  of  filtra- 
tion, allowance  must  be  made  for  the  fact  that  the  day 
rate  of  treatment  will  be  relatively  large  as  compared 
with  the  night  rate.  This  will  probably  be  true,  in 
spite  of  such  equalization  of  flow  as  it  is  practicable  to 
effect  in  the  primary  process  of  treatment. 

Quality  of  Institutional  Sewage — Available  chemical 
analyses  of  institutional  sewage  hav^e  covered  such  a 
short  period  of  time  as  to  be  of  little  interest.  These 
analyses  also  fail  to  record  many  known  characteristics 
in  institutional  sewage  which  radically  affect  disposal 
design.  They  indicate  a  certain  amount  of  variation  in 
chemical  characteristics  at  different  hours  of  the  day, 
but  a  study  of  these  analyses  does  not  give  due  weight 
to  features  of  the  sewage  which  are  distinctive  and 
which  have  been  the  cause  of  a  considerable  amount  of 

TABLE  VI.     MAXIMUM  AND  MINIMUM  HOURLY  FLOWS  AT 
SOME  OF  THE  INSTITUTIONS  QUOTED  IN  TABLE  I. 

• Gallons  per  24  Hours — • Ratios  to  Average 

No.  Minimum  Average  Maximum  Minimum  Maximum 

1  7,000  15,000  23,000  48  153 

2  4,200  8,000  20,000  49  250 

3  80,000  177,000  350,000  45  198 

4  43,000  58,000  138,000  74  242 
8                     191,000                 300,000                760,000                64  252 

10  80,000  170,000  400,000  47  236 

Tabulated  from  Report  of  the  State  Department  of  Health  of  Ohio,  1908. 
Represent  gagings  and  estimates  of  maximum  and  minimum  flows  as  result  of 
several  inspections,  etc. 

trouble  and  many  partial  failures  in  plant  operation. 
The  writer  believes  that  a  more  positive  indication  of 
some  of  the  abnormal  elements  in  institutional  sewage 
would  result  from  obtaining  informatior  as  to  the 
amounts  of  certain  materials  which  reach  the  sewers. 
Letters  were  written  to  about  one  hundred  institutions 
asking  for  information  as  to  the  soaps  and  soapy  mat- 
ters, acids,  ammonias,  bleaches,  limes,  etc.,  which  were 
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used  at  the  institutions  during  1916.  The  data  received 
in  response  from  17  institutions  throughout  the  coun- 
try are  given  in  Table  7.  It  will  be  noted  that  the  total 
soaps  discharged  into  the  sewers  per  capita  per  year 
varies  at  different  institutions  from  about  4  to  40  lb. 

On  tabulating  the  figures  for  soaps,  including  quan- 
tities listed  under  "cleanser,"  it  was  seen  that  when  the 
low  totals  for  soap  occurred  the  figures  for  "washing 
soda"  were  high,  so  a  second  summation  was  made  to 
include  these  washing  soda  quantities,  with  a  resulting 
increase  in  the  per  capita  consumption  of  soapy  mat- 
ters. These  second  per  capita  figures  are  probably  more 
representative  than  the  first,  and  it  is  thought  that  the 
washing  sodas  will  have  an  effect  upon  a  disposal  proc- 
ess similar  to  a  soapy  and  greasy  element  in  the  sewage. 

As  compared  with  the  per  capita  figures  given,  it  may 
be  stated  as  an  approximation  that  the  normal  per 
capita  consumption  of  soaps  for  a  domestic  sewage 
would  approximate  10  or  12  lb.  per  year.    If  one  pound 


of  flow  of  these  additional  fatty  matters  which  intensi- 
fies their  influence  on  disposal  works.  In  some  institu- 
tions grease  trap  manholes  outside  of  a  group  kitchen 
have  intercepted  large  quantities  of  fats,  amounting  to 
over  1000  lb.  per  year. 

It  is  unnecessary  to  comment  upon  the  effects  of  ex- 
cess quantities  of  the  soaps,  greases  and  fatty  matters 
in  connection  with  any  primary  or  secondary  process  of 
sewage  treatment.  The  major  difficulties  in  institu- 
tional sewage  treatment  have  arisen  from  the  presence 
of  these  elements  and  various  expedients  must  be  re- 
sorted to  in  order  to  counteract  their  effects  on  the 
chemical  and  biological  action  of  a  sewage-works. 

Little  attention  has  been  given  to  the  fact  that  in  in- 
stitutions, especially  state  institutions,  large  quantities 
of  bleaches,  lime,  ammonia  and  acids  are  used  in  the 
process  of  bleaching  and  disinfecting  clothing,  etc.  It 
must  also  be  remembered  that  these  latter  elements 
are  discharged  into  the  sewers,  not  on  a  uniform  basis, 


TABLE  VII.     THOUSANDS  OF  POUNDS  OF  LAUNDRY  SUPPLIES  AND  SOAPS  USED  AT  VARIOUS  INSTITUTIONS  IN    1916 


Description 

Acids 

Ammonia 

Bleach 

Blue  Vitriol 

*Bluing 

*Borax 

Cleanser 

Detergent 

Ijime 

Lime,  Chloride  of 

Soaps: 

Chip 

Kitchen    

Laundry 

Powder 

Scouring 

Shaving 

Toilet 

Sodas: 

Caustic 

Sal 

Washing 

Total  Soaps 

Total  Sodas 

Total  Acids,  etc 

Total  Soaps  and  Washing 

Sodas 

Population  (1  =  1,000)      . 

Soaps  per  capita 

Soaps  and  Washing  Sodas  per 

capita 

Sodas  per  capita 

Parts  per  million,  acids,  etc. 
Hardness  of  water,  p.p.m 


10  0 


3 

D.2 
0  7 
0  4 

13   0 

0  3 
0   2 


0  2 

0  5 

4  0 

103  0 


5 

0.2 

0.4 

3.0 


6.0        12  9 


0  1 
7  8 
2  3 


0  05 

2  1 

3  6 

7  0 
112 

8  2 
21  8 


19  3 

2  2 

3  72 


10.0 


2  4 

2  2 

16  4 

4  7 


18  6 

0  3 

32  8 

37   2 
9  4 


180.0         65   0 


I    7 


17 

118 

3   5 

15 

13.5 

0  3 

39  4 

45  0 
116 
16.4 
40.0 


0.2 
0  4 


6   2 
4  0 


0  04 
4  7 


10 
112 
37  4 
12  2 

0  8 

48   5 

12 

30  0 

40  4 
9  8 
2  3 

20.0 


62 


0   I 


7  0 


12 

38.2 
9.5 
0  5 


4  4 

2  7 
6  6 
18  7 
54  4 
28  1 
18 


0  01        0  07 


0  2 

1  7 


0.3 
0  6 


73    1 

15 

35   2 

48  7 

18  2 

3  8 

100  0 


0.3 
4  4 
0  3 


4  7 
0  2 
23  6 

25  0 
16 


0  1 
0  1 
8.5 
0.3 
1.3 
0  2 
15  9 


0.06 
26   3 
0  07 


26  4 

1.8 

14  9 


15  0 
0.04 


2  1 
12 
0  4 
0  03 

5  0 
8  2 
17 
3.2 
10 
0   2 

6  0 


0  6 
10  3 
27.4 
10  9 

18 


1.0 
18  0 


II 
0    I 


3  9 


0  04        0.2 


3  0 
0  1 
5  6 


42.8 
32  5 
42.8 


75  3 

1.6 

20.6 

47.7 
27.1 


10  0 
3  2 
6.0 
2  8 
0  5 
0  07 
9  8 


1.4 
14.0 
32.6 
15.4 


5  2 

4  0 
117 

5  7 
1  2 
P  04 
I  3 


33.2 


46.5 

1.2 

26.2 

37  5 
12.5 


33  2 

1.2 

26  5 

26.5 


12 
0  8 


5  0 


21   9 

17   4 
3  9 

14  9 

10    I 
0.02 
5   3 


4.9 
37  8 
73  6 
42  7 

0  8 

111.4 

2  0 

35  9 

54.3 

20.4 

12 


0  5 

0  2 
6  5 
10  0 
0.5 
0  2 

0  4 
6.2 


0  06 

1  2 

0  6 

31  4 
34.5 

32  0 
0  6 

65  9 

18 

18  9 

36  0 

17   5 

1.  I 


14 
0  4 
1.6 


28  0 


0  5 


9.7 
0.8 
1.0 
0  1 
10  4 

5.8 
2.4 

49^  9 
8.2 
2  0 


27   5 

27  5 
4  5 
3  6 


276.0 
504.0 


2  3 
3.5 
10.0 

15 

2  5 


2  6 
5  5 
19  9 
8  I 
1    1 

25   4 

0  5 

39  7 

51    5 
16   1 


16 
0  2 
0.4 


6.0 

150.0 

10  0 


8  0 
2  6 
4.8 
4.5 
2.  1 
0  05 
2  5 


34  6 
0  6 


350  0 
0.7 


0  2 

3  5 

1  1 
5.2 

4  5 


34.6 

12 

29  2 

29.2 

\  7 


0  2 


0.7 
3.4 
15  2 
4.1 


18.7 

13 

114 

13  9 
3.1 


*  Bluing  and  borax  given  in  pounds  rather  than  thousands  of  pounds. 

of  soap  will  soften  167  gal.  of  water  of  a  hardness  of  20, 
and  we  estimate  that  2%  of  a  per  capita  water  consump- 
tion of  100  gal.  per  day  were  thus  softened,  the  total 
per  capita  soap  consumption  per  year  would  be  about 
4.5  lb.  Allowing  for  waste  and  a  hardness  of,  say,  60 
parts,  this  estimate  might  be  doubled,  giving  a  figure  of 
9  lb.  per  year.  From  such  direct  information  as  is  at 
hand,  it  would  appear  that  about  10  lb.  of  soap  per 
capita  would  be  a  fair  figure  for  the  ordinary  household 
in  which  the  laundry  work  is  done  in  the  house. 

The  hardness  of  the  water  at  the  institutions  listed 
is  not  given  in  all  cases,  but  is  noted  for  Nos.  1  to  5. 
Although  extreme  hardness  of  water  would  increase  the 
consumption  of  soap  it  is  apparent  in  the  first  five  cases 
that  this  factor  alone  would  not  account  for  the  high 
rates  tabulated. 

In  addition  to  these  soapy  matters,  there  are  known 
to  be  large  quantities  of  greases  and  fats  from  kitchens. 
The  determination  of  the  latter  would  be  hardly  prac- 
ticable, but  the  fact  that  institutions  are  operated  as 
one  large  family  with  all  cooking  and  scullery  work 
undertaken  at  the  same  time,  produces  a  concentration 


but  on  probably  not  more  than  two  or  three  days  of  the 
week  and  during  a  relatively  small  part  of  these  few 
days.  In  the  table,  quantities  of  these  elements  have 
been  approximately  reduced  to  parts  per  million  per 
year  of  acids,  limes,  bleaches,  etc.,  on  the  basis  of  a  nor- 
mal water  consumption  of  100  gal.  per  capita.  It  will 
be  noted  that  these  quantities  run  from  over  one  part 
to  almost  four  parts  per  million.  Taking  into  account 
the  period  of  discharge,  it  is  probable  that  the  effect  on 
the  disposal  plant  would  be  that  of  several  times  the 
tabulated  number  of  parts  per  million,  even  when  it  is 
considered  that  many  of  these  chemicals  may  be  largely 
spent  by  the  time  they  reach  the  sewers.  In  many 
actual  cases  studied  it  would  seem  to  be  certain  that 
the  discharge  of  these  elements  into  a  disposal  plant  has 
had  a  serious  biological  effect  in  both  primary  and  sec- 
ondary processes  of  treatment.  This  is  a  factor  which 
must  often  be  taken  into  account  and  must  be  overcome 
by  such  expedients  as  are  practicable  in  any  particular 
case. 

Temperatures   of   Sewage — Relatively    large   quanti- 
ties of  hot  water  are  discharged  into  institutional  drain- 
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age  systems.  The  central  heating  and  power  plants,  the 
laundries,  group  kitchens,  dish-washing  machines,  bath 
and  shower  rooms,  constant  scalding  of  utensils,  mop- 
ping of  floors  and  corridors,  contribute  to  this  large 
volume.  Comparison  with  ranges  of  temperatures  at 
municipal  plants  indicates  a  very  considerable  excess 
of  temperature  and  a  more  or  less  striking  continuity 
of  high  temperatures  in  the  case  of  the  institution  irre- 
spective of  the  time  of  day  or  month  of  the  year.    These 


temperatures  may  assist  biological  processes  of  sewage 
disposal  during  the  winter,  but  they  hold  greases  and 
fats  in  emulsions  or  colloidal  state  and  retard  a  much 
desired  coagulation,  settlement  or  flotation  of  these  ele- 
ments in  the  sewage.  Reasonable  attempts  must  be 
made  in  the  design  of  both  the  sewers  and  the  disposal 
plant  to  overcome  excessive  temperatures  by  special 
treatment  of  concentrated  wastes  which  chiefly  con- 
tribute these  temperatures. 


Motor  Vehicles  Operating  as  Common  Carriers 
Are  Licensed  in  Maryland 

Amount  of  Fee  Based  on  Intended  Use  of  Highways — Service  Must  Be  Maintained  and  Extended  As 
Required  To  Meet  Demands — Author  of  Law  Is  Highway  Engineer  of  State 

By  Mont  Schuyler, 

Associate    Editor,    ■■Engineering    Xews-Record" 


NO  GREATER  nor  more  pressing  problem  will  con- 
front the  highway  engineer  in  the  years  to  come 
than  that  concerned  with  the  regulation  of  the  use  or 
misuse  made  of  the  roads  by  heavy  motor  vehicles.  In 
fact  it  may  be  said  that  if  a  satisfactory  solution  can 
be  found,  the  matter  of  distributing  maintenance  and 
such  construction  charges  as  rightfully  should  fall  on 
the  user,  will  be  much  simplified.  Laws  now  in  force  in 
Maryland  deal  with  the  collection  by  the  state  of  funds 
proportionate  to  the  use  made  of  the  roads  by  the  most 
modern  of  comjmon  carriers — the  motor  bus  and  truck. 

Like  all  new  legislation,  the  Maryland  law  was  forced 
by  the  accumulation  of  abuses  which  always  arise  when 
a  new  opportunity  is  seen  first  by  a  few  and  then  abused 
by  the  inevitable  and  indiscriminate  multitude.  In  this 
particular  instance,  the  sudden  popularity  of  the  "jitney 
bus"  furnished  the  occasion.  No  provision  had  been 
made  in  the  statutes  for  such  an  innovation,  and  the  new 
convenience  became  first  an  amusement  for  newspaper 
humorists,  then  an  opportunitj^  for  occasional  profit  to 
the  ownei's  of  cheap  and  second-hand  automobiles,  and 
finally  wound  up  by  developing  into  a  mad  scramble  for 
small  change  between  the  irresponsible  owners  of  the 
conveyances.  The  chaos  of  annoyance  to  the  public, 
whose  convenience  was  sidetracked,  yielded  primacy  only 
to  the  reign  of  terror  which  was  the  inevitable  conse- 
quence of  the  speeding  indulged  in  by  chauffeurs  in  or- 
der that  more  trips  might  be  made.  In  addition,  the 
crowding  of  the  main  thoroughfares  of  Baltimore  made 
the  normal  commercial  life  of  the  city  almost  an  impos- 
sibility. 

Engineer  Writes  Regulative  Measures 

At  the  request  of  the  Public  Service  Commission,  H. 
G.  Shirley,  highway  engineer  of  the  State  Roads  Com- 
mission, drew  up  two  bills  intended  to  curb  the  nuisance 
and  secure  for  the  state  a  fair  return  for  such  uses  of 
the  roads.  Of  these  bills,  one  was  intended  to  regulate 
the  "jitney  bus"  and  the  other,  common-carrier  freight 
traffic.  In  the  Legislature  at  the  same  session  was  a 
convention  licensing  bill,  intended  to  cover  in  blanket 
fashion  the  ordinary  taxation  of  vehicles.  The  common 
carrier's  tax  was  to  be  in  addition  to  the  licensing  pro- 
vided for  in  this  last  bill. 


As  soon  as  the  first  two  bills  were  introduced  the  un- 
organized operators  of  motor  buses  and  trucks  doing  a 
common  carrier  business  formed  an  association  to  fight 
the  legislation.  They  felt  their  assumed  privilege  to 
have  been  attacked,  and  without  consideration  of  their 
rights.  In  any  case  their  protests  made  up  in  violence 
what  they  lacked  in  logic,  and  it  seemed  for  a  while  that 
the  legislation  would  be  killed.  At  this  point  the  Gov- 
ernor of  the  state  turned  the  situation  over  to  the  engi- 
neer-author of  the  bill,  who  counter-attacked  with  a  dis- 
play of  engineering  data  that  had  been  previously  se- 
cured over  a  period  of  several  months.  In  view  of  the 
character  of  the  reasons  lying  behind  the  proposed  regu- 
lation, the  Legislature  passed  the  laws  which  took  effect 
July  1,  1916. 

Fees  Based  on  Use  of  Roads 

In  brief,  the  points  covered  by  the  two  bills  are  as  fol- 
lows: Section  1  of  the  "Passenger  Motor  Bus  Law" 
reads  in  part  as  follows:  "It  shall  be  the  duty  of  each 
owner  of  a  motor  vehicle  to  be  used  in  the  public  trans- 
portation of  passengers  .  .  .  over  state,  improved 
county  roads  and  streets  and  roads  of  incorporated 
towns  and  cities  ...  to  secure  a  permit  from  the 
Public  Service  Commission  of  Maryland  to  operate  over 
said  roads  and  streets,  and  present  same  to  the  Motor 
Vehicle  Commissioner  annually."  An  application  in 
writing  for  registration  must  be  filed  with  the  commis- 
sioner of  motor  vehicles,  which  must  state  "the  seating 
capacity  for  passengers  of  said  vehicle,  the  route  on 
which  said  motor  vehicle  is  to  be  used,  whether  reserve 
or  substitute  cars*  are  maintained  by  the  applicant  to  be 
used  only  in  emergencies,  and  if  so,  the  number  of  such 
reserve  and  substitute  cars  and  a  complete  dscription 
of  each  .  .  .  the  length  of  route  in  miles  on  state, 
state  aid,  improved  county  roads,  and  streets  and  road 
of  incorporated  towns  and  cities,  respectively,  in  the 
State  of  Maryland,  the  weight  of  the  vehicle,  the  sched- 
ule under  which  it  shall  operate  during  the  ensuing  year, 
and  for  all  such  motor  vehicles,  its  substitute  or  reserve 
vehicles,  the  following  annual  fee  shall  be  paid  to  the 
commissioner  of  motor  vehicles  for  certificates  of  regis- 
tration issued  by  him,  and  no  other  additional  fees,  li- 
cense, or  tax  shall  be  charged  by  the  state  or  any  muni- 
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cipal  subdivision  thereof  except  the  regular  property 
tax  in  respect  to  such  vehicles  or  their  operation." 

The  next  portion  of  this  section  relates  to  the  fees 
which  are  to  be  charged  for  different  weights  and  carry- 
ing capacities  of  such  motor  buses.  It  provides  that  a  bus 
weighing  less  than  3000  lb.  shall  pay  one-twentieth  of  a 
cent  per  seat  per  mile  of  route  indicated  by  the  applica- 
tion. The  other  classifications  provide  a  charge  of  one- 
eighteenth  of  a  cent  for  vehicles  between  3000  and  7000 
lb.,  and  one-fourteenth  of  a  cent  for  vehicles  weighing 
over  7000  lb.  per  seat  per  mile  of  route.  There  is  noth- 
ing in  the  law  which  prevents  the  owner  of  a  licensed 
motor  bus  from  making  more  than  one  trip  per  day — in 
fact,  he  can  make  as  many  trips  as  he  desires,  provided 
that  he  keeps  on  the  route  which  has  been  assigned  to 
him.  The  granting  of  a  permit  or  franchise  is  left  in 
the  hands  of  the  Public  Service  Commission,  which  must 
determine  whether  or  not  it  is  in  any  way  prejudicial 
to  the  welfare  and  convenience  of  the  public.  Further- 
more, this  same  commission  is  empowered  to  make  such 
rules  and  regulations  as  it  may  find  necessary  to  govern 
the  operation  of  motor  buses,  providing  also  the  right  to 
assess  penalties  or  even  forfeit  the  permit  if  violations 
of  the  permit  are  noted. 

The  fund  returned  from  such  licensing  fees  is  divided 
among  the  state  roads  commission,  the  board  of  county 
commissioners,  and  the  cities  and  towns  of  the  state  in 
proportion  to  the  mileage  falling  within  each  of  these 
several  jurisdictions. 

The  regulations  concerning  freight  trucks  are  similar 
in  every  respect  except  that  this  classification  is  strictly 
on  the  basis  of  capacity,  being  graduated  as  follows: 
Motor  vehicles  weighing  less  than  three  tons  when  loaded 
to  capacity  are  charged  one-twelfth  of  a  cent  per  ton- 
mile  of  route  covered  in  the  application.  Trucks  falling 
between  three  and  six  tons  when  loaded  to  capacity*  are 
charged  one-tenth  of  a  cent  per  ton-mile  and  those  over 
six  tons,  one-eighth  of  a  cent  per  ton-mile. 

Laws  Supplemented  by  Commission 

Of  course  the  laws  are  not  in  themselves  complete  and 
are  supplemented  from  time  to  time  by  rules  and  regu- 
lations issued  by  the  Public  Service  Commission.  In 
many  cases,  as  might  be  expected,  these  supplementary 
laws  are  such  as  might  be  anticipated,  but  some  of  them 
indicate  a  desire  to  maintain  the  serviceability  of  the 
traffic  by  forbidding,  except  under  exceptional  instances, 
the  operation  of  a  licensed  truck  over  any  other  route 
than  that  shown  in  the  permit.  Furthermore,  legible 
signs  must  be  displayed  on  either  side  and  in  front 
which  will  indicate  the  termini  of  the  route  or  else  the 
name  of  the  street,  road  or  public  highway  which  forms 
the  greater  part  of  the  route.  Furthermore,  fixed  time 
schedules  must  be  maintained  by  the  licensees  in  all  ex- 
cept emergency  cases.  The  commission  likewise  reserves 
to  itself  the  right  to  regulate  the  fare  or  rate  which  the 
applicant  for  a  license  will  be  permitted  to  collect. 

With  respect  to  the  passenger  buses  in  particular, 
definite  rules  have  been  drawn  up  by  which  the  seating 
capacity  of  a  vehicle  is  to  be  determined,  and  it  is  unlaw- 
ful for  any  operator  of  .".  bus  to  carry  a  greater  number 
of  passengers  under  any  circumstances  than  the  number 
indicated  by  his  license.  Likewise,  interruptions  to  the 
service  must  be   reported  to  the  commissioners,   if   it 


seems  probable  that  such  interruptions  will  continue 
for  a  period  more  than  twenty-four  hours,  and  in  all 
cases  suflficient  reserve  equipment  must  be  maintained 
to  insure  a  reasonable  continuance  of  established  routes 
and  fixed  scViedules. 

From  certain  points  of  view  these  two  laws  are  a  tax 
on  business  and  to  that  extent  not  fully  in  accord  with 
the  indefeasible  concept  that  a  tax  on  activity  is  not 
the  most  enlightened  method  of  raising  revenue.  But 
in  spite  of  this  criticism  these  enactments  effect  a  distri- 
bution of  a  definite  expense  which  the  state  at  large 
would  otherwise  have  to  bear,  and  in  connection  with 
the  regulation  which  is  placed  in  the  hands  of  the  Pub- 
lic Service  Commission,  the  citizens  of  the  common- 
wealth are  enabled  definitely  to  extend  their  commerce 
with  full  assurance  that  plans,  of  necessity  made  ahead 
of  time,  will  not  miscarry  because  it  may  not  prove  con- 
venient for  the  authorized  carrier  to  undertake  the  work 
when  the  service  is  needed. 

Compromises  with  Conditions 

There  is  nothing  in  either  piece  of  legislation  which 
places  a  ton-mile  tax  upon  a  merchant  or  corporation 
which  owns  or  operates,  in  its  own  service,  either  trucks 
or  buses.  Apparently  this  introduces  an  inequality,  in- 
asmuch as  the  law,  to  that  degree,  subsidizes  the  larger 
enterprises.  But  it  should  be  recognized  that  the  Mar>'- 
land  legislation  frankly  makes  a  compromise  with  condi- 
tions, inasmuch  as  it  recognizes  the  necessity  of  grant- 
ing certain  privileges  under  regulation  and  at  a  price. 
There  is  the  further  realization  that  the  larger  indus- 
tries undoubtedly  pay  an  equivalent  tax  in  the  form  of 
corporation  taxes,  and  that  their  stability  insures  a  re- 
spect for  the  laws  which  would  be  hard  to  obtain  from 
the  owner  of  only  one  truck,  and  that  truck  perhaps  the 
only  property  held  by  him. 

The  granting  of  a  permit  to  operate  a  truck  over  a 
certain  route  as  a  common  carrier  is  actually  a  franchise. 
The  trucking  business  in  territory  served  becomes  the 
exclusive  property  of  the  holder  of  the  permit,  just  as 
the  holder  of  a  franchise  for  a  street  railway  owns  ths 
right  to  operate  street  cars  over  the  streets  of  the  com- 
monwealth which  has  granted  it  the  franchise.  There  is 
this  very  excellent  proviso,  however:  If  at  any  time 
there  arises  a  demand  for  service  which  the  truck  owner 
cannot  satisfy,  and  complaints  are  made  that  his  serv- 
ice is  insufficient,  he  must  appear  before  the  commis- 
sion ?nd  show  cause  why  a  parallel  franchise  should  not 
be  granted  to  som^eone  else.  Thus  he  has  the  opportunity 
to  better  his  service  by  putting  on  more  or  larger  trucks, 
or  making  more  frequent  trips.  In  any  case,  his  right  to 
operate  over  the  route  is  not  abrogated,  but  he  is  denied 
the  exclusive  privilege  when  he  proves  unable  to  meet 
the  demands  of  his  present  or  possible  customers.  It 
definitely  guarantees  the  continuance  of  the  privilege, 
to  exercise  which  he  has  made  an  investment,  but  in  no 
way  prevents  the  normal  or  even  unexpected  grovd;h  of 
the  community  he  is  serving. 

No  doubt  there  are  many  who  are  not  yet  completely 
satisfied  by  either  the  intensity  or  the  character  of  the 
service,  but  on  the  whole  the  species  of  regulation  en- 
forced by  this  regulation  has  proved  an  excellent  method 
of  bringing  the  rural  districts  closer  to  the  metropolitan 
centers  of  the  state. 
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Society  Service 

A  Section  Dealing  with 
the  Results  of  Teamwork  by  Technical  Men 

Why  Minnesota  Leads  in  Organization 

Recently  an  Eastern  engineer  interested  in  engi- 
neering organizations  journeyed  to  Minnesota  to 
learn  the  source  of  society  energy  among  engineers 
in  that  state  and  to  bring  away  some  inspiration. 
Minnesota  is  one  of  the  sections  of  the  country  where 
democracy  prevails  in  the  engineering  profession  and 
where  much  is  done  in  an  organization  way  when  the 
relatively  small  number  of  engineers  is  considered. 
The  visitor  to  Minnesota  found  that  many  of  the  pro- 
fession who  have  come  to  occupy  high  positions  keep 
up  their  society  activity.  They  meet  and  work  on  the 
same  plane  with  their  fellow  engineers  of  whatever 
position.  Such  men  as  Ralph  Budd,  executive  vice 
president  of  the  Great  Northern,  and  F.  E.  House, 
president  of  the  Duluth  &  Iron  Range,  are  democratic. 
"If  the  leaders  are  democratic  we  have  a  democracy 
and  that's  about  all  there  is  to  it,"  said  this  inquirer 
after  society  service. 

To  promote  good  fellowship  the  president  of  one 
local  society  started  the  custom  of  addressing  mem- 
bers of  the  board  by  their  first  names.  Now  it's  Ed 
and  John  and  Jim.  It  soon  grew  into  an  easy  habit 
and  is  being  taken  up  by  committeemen  and  may  spread 
through  the  society. 

Classifying  the  Membership 

The  Seattle  Enrrineers'  Club,  on  an  occasion  when 
many  out-of-town  visitors  were  expected  who  might 
want  information  that  engineers  could  supply,  pre- 
pared a  classified  list  of  members  in  leaflet  form, 
with  which  was  printed  an  invitation  to  call  on  those 
listed  under  each  heading  for  information  pertaining 
to  their  specialties.  Some  of  the  headings,  of  which 
there  were  26,  were:  Building  construction,  factory 
sites  and  state  lands,  labor  conditions,  mining,  iron 
and  steel  supplies  and  equipment,  machinery  and  in- 
dustrial plants.  In  this  way  it  was  made  convenient 
for  visitors  to  have  their  questions  answered  authori- 
tatively at  the  same  time  that  club  members  were 
given  opportunity  to  meet  those  interested  in  their 
lines  of  development. 

Why  Not  Unite  in  an  "Engineers'  Building"? 

A  committee  appointed  by  the  Seattle  Engineer' 
Club  is  studying  the  possibility  of  establishing  a 
headquarters  for  engineers  in  what  would  be  know  n 
as  the  "Engineers'  Building,"  where  there  would 
be  opportunity  for  the  maximum  of  cooperation 
between  organizations  and  individuals  and  the  ad- 
vantage of  "quantity  buying."  It  is  proposed  that 
quarters  for  the  Engineers'  Club  be  provided  in  the 
building  as  a  nucleus  and  that  this  be  made  the 
common  ground  for  getting  together.  Some  of  the 
features  would  be  an  engineering  reference  librarv, 
a  blueprinting  establishment,  and  a  tenant  who  sold 


a  general  line  of  enginecrini;  Hupplien  and  would  test 
and  .standardize  in.struments.  It  in  pointed  out  that 
such  a  building  would  not  only  become  known  a«  the 
logical  place  to  find  engineers  but  would  facilitate  the 
exchange  of  profes.sional  courtesies  between  office.s. 
Bec;.u.se  of  high  construction  costH  at  present,  the 
possibility  of  finding  a  suitable  structure  that  could 
bo  leased  i.s  the  plan  to  which  the  committee  is  giving 
preference. 


Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Was  Poor  Pipe  the  Cause  of  Failure? 

Sir — In  reading  the  article  "Outfall  Sewer  of  Poor 
Concrete  Pipe  Uisintegrales,"  in  Engineering  News- 
Record,  March  14,  p.  525,  it  occurred  to  the  writer  that 
some  observations  made  by  him  and  R.  J.  Wig.  then  of 
the  Bureau  of  Standards,  might  be  of  interest. 

!n  the  early  part  of  November,  1915,  we  stopped  in 
Calexico  en  route  to  Yuma,  Ariz.,  where  we  had  installed 
one  of  our  experimental  concrete  drain  tile  lines,  by 
means  of  which  we  hoped  to  determine  the  effect  of 
alkali  on  concrete  drain  pipe.  While  in  Calexico  we 
noticed  a  considerable  number  of  concrete  sewer  pipes 
being  made  and  were  struck  with  the  lack  of  care  used 
in  their  manufacture.  The  climate  in  this  locality  is 
very  dry  and  the  sun  hot. 

As  far  as  we  could  observe,  no  effort  whatever  was 
being  made  to  keep  the  freshly  manufactured  pipe  moist, 
and  of  course  the  cement  never  had  a  chance  to  develop 
its  strength.  All  the  pipes  we  saw  were  chalky  and  the 
walls  soft,  and  we  remarked  that  such  pipe  should  be 
condemned  and  that  if  it  ever  was  used  failure  undoubt- 
edly would  result. 

In  reading  Mr.  Sherman'-  article  it  occurred  to  us  that 
very  likely  the  pipe  we  observed  at  Calexico  was  what  he 
referred  to.  Lewis  E.  Ferguson. 

Washington.  D.  C. 


How  Can  Efficient  "Engineering  Co- 
operation" Be  Secbred? 

Sir — In  your  issue  of  Mar.  28  I  note  a  communica- 
tion from  Charles  Whiting  Baker,  in  which  he  takes 
issue  with  certain  propositions  advanced  by  C.  E. 
Drayer.  I  shall  pass  that  by  as  a  matter  cf  academic 
di.scussion  and  take  up  another  section  of  the  published 
letter,  which  treats  of  the  action  of  the  Engineering 
Council  in  the  hearing  before  the  Railway  Wage  Com- 
mission.   He  says : 

"Imagine  one  of  those  organizations  asked  to  deal 
with  such  questions  as  are  now  coming  before  the  Engi- 
neering Council,  like  the  one  recently  acted  on  where 
an  appeal  was  made  by  an  engineer  that  the  council 
should  endeavor  to  secure  from  the  Federal  railway 
administration  an  increase  of  pay  for  the  professional 
engineers  engaged  in  railway  service.  The  matter  was 
referred  to  the  committee  on  public  affairs,  and  by  that 
committee,   the  executive  committee  and  the  council's 
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secretary  arrangements  were  made  to  have  the  case  ef- 
fectively presented  on  behalf  of  the  railway  engineers 
before  the  Railway  Wage  Commission  at  its  recent  ses- 
sions in  Washington." 

The  question  now  arises,  why  was  not  the  Engi- 
neering Council  ready  to  take  the  initiative  in  such  a 
vital  question  as  is  this  wage  question?  Why  did  not 
the  council  lead  instead  of  following  in  the  wake  of 
the  American  Association  of  Engineers?  We  were  on 
the  job  as  soon  as  the  wage  commission  was  ready  to 
listen  to  us,  and  we  did  not  wait  to  have  an  engineer 
appeal  to  us;  the  need  was  apparent,  and  in  the  lan- 
guage of  a  one-time  governor  of  Wisconsin,  we  "seen 
our  duty  and  we  done  it."  (See  the  issue  of  your  jour- 
nal of  Feb.  14.) 

I  do  not  know  when  the  Engineering  Council  got 
into  action,  but  the  first  public  notice  of  it  appeared  in 
Engineering  Netvs-Record  Mar.  7  (see  p.  465).  Now, 
we  are  not  working  for  glory,  and  neither  is  the  Engi- 
neering Council;  each  has  as  its  object  help  and  uplift 
for  the  members  of  our  profession,  and  if  we  can 
cooperate  as  we  should,  the  help  and  uplift  will  be 
hastened ;  and  each  should  recognize  the  good  work  done 
by  the  other.  If  there  is  rivalry,  it  should  be  of  th-^ 
generous  kind. 

ISHAM  Randolph. 


Wants  Manufacturers  to  Adopt  Uniform 
Catalog  Size 

Sir — The  General  Engineer  Depot,  U.  S.  A.,  is  mak- 
ing purchases  of  material  and  supplies  amounting  to 
many  millions  of  dollars  and  covering  almost  every 
article  manufactured.  The  first  requisite  of  the  buyer 
is  catalogs,  and  after  looking  over  a  heterogeneous  con- 
glomeration of  pamphlets,  books,  papers  and  "junk," 

I  am  impressed  with  the  idea  that  some  enterprising 
advertising  agent  has  an  opportunity  to  obtain  uni- 
formity in  the  size,  and  increase  the  usefulness  of  the 
various  catalogs. 

What  line  of  reasoning  is  used  whereby  one  cata- 
log is  11  X  9  in.,  others  9x7  in.,  6x8  in.,  4x4  in., 

II  X  14  in.,  and  so  on,  no  two  alike;  when  standing 
on  a  shelf  they  look  like  a  row  of  buildings  on  Broad- 
way. 

The  manufacturer  sends  the  order  to  his  printer 
to  get  up  "something  fine."  The  printer  figures  how 
he  can  cut  his  paper — and  lets  it  go  at  that.  Would 
it  not  be  more  business-like,  the  most  sensible  way,  to 
consider  the  customer  first,  his  wants,  his  ability  and 
convenience  to  handle  the  catalog?  The  most  im- 
portant question  of  all  is.  How  can  I  place  my  line 
of  goods  before  the  public   in   such   a  way  that  my 
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catalog  is  ever  in  the  mind  and  within  the  easy  reach 
of  the  purchaser,  and  is  not  consigned  to  his  waste 
basket? 

The  answer  is  conditioned  on  the  reply  to  this  ques- 
tion, "Where  will  the  catalog  be  kept?"  I  can  tell 
just  what  will  become  of  some  of  the  200  I  have 
now.  Those  I  can  stand  in  a  sectional  bookcase  will 
remain  the^e,  the  balance,  the  large  majority,  will 
gradually  find  their  way  to  the  waste  basket. 

Therefore  the  manufacturer,  if  he  takes  time  to 
think,  will  find  that  tlie  sectional  bookcase  is  fast 
becoming  the  third  item  in  the  list  of  office  furniture, 
and  his  catalog,  if  of  proper  size,  will  find  a  good  home 
therein.  A  good  file  of  catalogs  is  an  asset  to  an 
engineer  or  contractor. 

A  uniform  size,  10  x  7o  in.,  with  the  name  on  the 
back,  will  generally  be  filed  and  kept,  the  renewals 
being  eliminated.  Therefore,  I  suggest  that  the  sec- 
tional bookcase  govern  the  size. 

The  paper  should  be  thin,  to  save  space  on  the  shelf 
and  postage  to  the  sender.  Edgar  A.  Rossiter, 

Major,  Engineer,  United  States  Reserves. 

Chicago. 

Claverack  Bridge  Failure  Charged  to  Poor 
Foundation  and  Scour 

Sir — The  collapse  of  two  spans  of  the  Claverack  Creek 
bridge,  east  of  Hudson,  N.  Y.,  described  by  E.  J.  Doyle 
in  Engineering  News-Record  of  Mar,  28,  p.  619,  was  a 
foundation  failure  brought  about  by  scour,  according  to 
the  facts  as  observed  by  the  writer.  No  influence  of 
sliding  or  subsidence  of  ground  as  assumed  by  Mr. 
Doyle  could  be  detected. 

For  clearer  presentation  of  the  facts  a  sketch  map, 
profile  and  section  of  the  bridge  are  given  herewith. 
The  structure  is  218  ft.  long,  comprising  eight  spans  27 
ft.  31  in  long  c.  to  c;  it  was  built  in  1910.  The  spans 
are  slabs  22  in.  thick,  reinforcea  with  1-in.  square  bars 
6  in.  on  centers  and  similar  bars  over  the  piers  spaced 
10  in.  on  centers.  The  slabs  rest  on  cross-beams  24  in. 
wide  by  42  in.  deep,  supported  by  reinforced  posts  2  ft. 
square.  Each  post  rests  on  a  reinforced  base  6  ft. 
square  by  2  ft.  thick,  supported  by  four  piles  15  ft.  long. 

Before  construction  of  the  bridge  the  end  where  the 
trouble  occuri*ed  was  a  solid  fill.  As  the  new  bridge  was 
to  be  longer  than  the  old  one,  the  fill  was  removed  for 
a  depth  of  about  12  ft.,  the  final  level  being  above  water 
level.  After  this  the  contractor  excavated  holes  4  ft. 
deep  for  tne  post  bases  and  over  the  piles.  Subsequent 
to  the  erection  of  the  bridge  a  dam  was  built  about  300 
ft.  downstream,  and  this  backed  the  water  up  so  that  all 
of  the  river  bed  under  the  bridge  was  covered. 
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The  foundation  piles  went  through  a  layer  of  creek 
gravel  and  then  struck  clay  so  soft  that  the  weight  of 
the  hammer  alone  was  sufficient  to  send  the  pile  to  the 
required  depth.  This  makes  it  highly  proVjable  that  the 
piles  did  little  if  any  good  and  that  the  entire  load  was 
being  supported  on  the  layer  of  creek  gravel. 

The  general  ground  level  under  the  end  of  the  bridge 
before  the  failure  occurred  was  about  5  ft.  below  the 
level  of  the  meadow  adjoining  upstream.  A  spring-fed 
ditch  runs  down  along  the  upstream  side  of  the  ap- 
proach, and  an  island  formed  just  below  that  end  of  the 
bridge,  which  caused  flood  water  to  swirl  back  under 
the  structure  and  immediately  against  the  pier  which 
failed.  At  the  time  of  the  failure,  ice  had  jammed 
some  distance  upstream  and  this  jam  turned  much 
water  over  the  meadow.  The  action  of  the  water  falling 
from  the  meadow  level  combined  with  the  flow  of  the 
ditch  and  the  action  of  the  backflow  caused  by  the  island 
had  scoured  away  the  creek  gravel  at  this  point. 

On  the  afternoon  preceding  the  failure  it  was  noticed 
that  the  slab  over  the  pier  which  went  down  was  sag- 
ging. Further,  it  was  reported  that  last  season  when 
the  water  was  low  the  effect  of  scour  around  this  pier 
was  noticed,  but  nothing  was  done  by  the  authorities  to 
remedy  the  trouble. 

Before  the  broken  slab  was  cut  loose,  soundings  were 
made  and  these  showed  that  the  hole  was  much  deeper 
than  the  elevation  of  the  base  of  the  posts.  Further,  the 
bottom  of  the  hole  was  in  the  soft  clay,  which  offered 
little  resistance  to  the  thrust  of  the  pole.  It  was  found 
impossible  to  sound  back  around  the  posts,  and  their  po- 
sition is  not  known.  Care  was  taken  to  make  sure  that 
the  adjacent  pier  bases  were  not  undermined  and  it  was 
found  that  the  gravel  bed  came  well  over  their  tops. 

The  broken  slab  has  been  cut  loose  and  allowed  to  go 
down,  the  hole  has  been  filled,  the  necessary  approach 
fill  made  and  traffic  restored  over  the  bridge. 

It  is  a  fact  that  authorities  responsible  for  the  main- 
tenance of  our  bridges  usually  assume  that  once  a 
modern  structure  is  erected  no  further  attention  is  re- 
quired. This  is  especially  true  of  an  all-protected 
structure  such  as  the  one  in  question,  and  the  highway 
department  finds  it  most  difficult  to  make  such  authori- 
ties realize  the  destructive  action  of  water.  As  a  re- 
sult most  of  our  bridge  failures  are  due  to  foundation 
troubles,  and  until  our  bridges  are  placed  in  the  hands 
of  those  who  are  competent  to  inspect  and  repair  them, 
just  such  accidents  are  bound  to  occur, 

E.  E.  Brandow, 
Bridge  Engineer,  State  Highway  Department. 

Albany,  N.  Y. 

Uplift  from  Hydraulic  Jump  Neglected  in 
Dams  on  Porous  Foundations 

Sir — The  partial  failure  of  several  dame  has  recently 
directed  the  writer's  attention  to  a  point  usually  over- 
looked in  the  design  of  overfall  dams.  The  dams  were 
of  the  decked  crib  type,  with  an  apron,  as  shown  in  Fig. 
1.  After  passing  the  crest,  the  water  flowed  over  the 
apron  in  a  thin  sheet,  forming  a  hydraulic  jump  at 
the  lower  end.  The  forces  acting  on  the  apron  are:  (,a) 
the  force  exerted  by  the  water  in  its  change  from  a 
vertical  to  a  horizontal  direction,  and  (b)  the  weight  of 
the  water  on  the  apron.     The  head  of  water  below  the 


jump  is  tran.smitted  back  through  the  crib.s,  and  acts 
upward  upon  the  whole  of  the  under  side  of  the  apron. 
At  a  certain  stage  of  the  river  at  the.se  dams  this  up- 
v.ard  acting  force  exceeded  those  acting  downward  to 
such  an  extent  that  the  apron  was  torn  from  the  cribs. 
A  somewhat  similar  case  is  cited  by  Frederick  P. 
Steams,  in  the  Tranactions  of  the  American  Society  of 
Civil  Engineers,  Vol.  LXXX,  p.  368,  in  which  a  flume 
40  ft.  wide  and  13  to  16  ft.  deep,  was  lifted  "off  its 
foundation  for  a  considerable  part  of  its  length,  notwith- 
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WHAT  THK  HYDRAULIC  JUMP  DORS  TO    BACK    PRES.Sl'RR 
ON  DAM  APRONS 

standing  the  fact  that  it  was  anchored  in  some  places  to 
the  ledge  and  in  other  places  was  fastened  to  anchors 
buried  3  ft.  below  the  surface  of  the  ground  which  sup- 
ported the  sills." 

This  action  might  profitably  be  considered  not  only 
in  the  design  of  timber  dams  but  also  in  the  design  of 
concrete  dams  and  in  aprons  below  sluice  gates.  Con- 
sider, for  instance,  a  dam  on  porous  foundations  of  the 
general  type  shown  in  Fig.  2.  If  the  upward  pressure 
acting  upon  the  dam  is  assumed  to  follow  the  line  of 
creep  law,  as  represented  by  the  line  AB,  the  total  up- 
lift usually  considered  in  design  is  represented  by  the 
area  ABE,  while  the  actual  uplift  v^uld  be  ABCDE. 

Arcadia,  Fla.  E.  W.  Lane. 

Wants  Motor  Vehicles  to  Pay  for  Road  Work 

Recommendation  that  motor  vehicles,  should  pay 
license  fees  sufficient  to  provide  for  a  large  share  of 
the  maintenance  of  roads  on  the  main  lines  of  traffic 
is  made  in  the  annual  report  of  C.  M.  Babcock.  com- 
missioner of  highways  of  Minnesota.  The  report 
states  that  such  vehicles  are  causing  much  addi- 
tional expense  in  the  construction  and  maintenance 
of  the  public  highways  and  are  not  bearing  their 
share  of  this  expense.  The  present  automobile  fee 
is  lower  than  that  of  any  other  state.  In  view  of  the 
increase  in  sizes  and  weights  of  motor  vehicles  legis- 
lation is  advocated  also  to  limit  the  wheel  loads  and 
sizes,  and  in  general  to  provide  for  more  regulation 
of  ti'afl!ic  on  the  public  highways. 


Hints  for  the  Contractor 


DETAILS     WHICH     SAVE     TIME     AND     LABOR     ON     CONSTRUCTION     WORK 


Drill  Steel  Shanked  with  Home-Made  Rig 

By  H.  a.  Sitterly 

Chief  Engineer.   Low   Moor    Iron   Company,    Low   Moor,    Va. 

SHANKING  drill  steel  by  a  home-made  rigging  which 
employs  a  broken  jackhamer  as  the  source  of  power 
has  been  found  to  be  cheaper  and  productive  of  more 
satisfactory  results  than  can  be  obtained  by  having  a 
blacksmith  weld  a  ring  around  the  drill  steel.  Fur- 
thermore, while  hectagonal  hollow  steel  has  been  used, 
no  case  has  been  found  in  which  the  formation  of  a 
shank  or  collar  with  this  machine  has  resulted  in  closing 
the  airhole. 

As  shown  in  the  accompanying  illustration,  the  rig 
consists  essentially  of  two  4  x  6-in.  timbers  about  8  ft. 
long,  which  are  mounted  on  trestle  legs  and  carry  at  one 


steel,  air  is  turned  on,  and  the  collar  or  shank  formed 
by  upsetting  the  still  hot  zone.  The  rig  was  built  from 
scrap  material  by  T.  M.  Hill,  master  mechanic  at  one  of 
the  Low  Moor  mines. 


BROKEN    JACKHAMER    FURNISHES    UPSETTING    POWER 

end  the  jackhamer  mounted  on  a  slide  to  allow  move- 
ments parallel  to  the  bed  timbers.  The  rotating  parts 
have  been  removed  from  the  jackhamer,  since  all  that 
is  desired  is  the  reciprocating  action.  The  movement 
of  the  jackhamer  is  effected  through  manipulation  of 
the  lever.  In  front  of  the  "business  end"  of  the  jack- 
hamer is  mounted  a  vise  provided  with  metallic  jaws 
through  which  the  drill  steel  passes  and  is  fastened  as 
indicated.  At  the  other  end  of  the  trestle  is  another 
block  through  which  passes  the  screw  from  an  old  tri- 
pod drill  on  the  near  end  of  which  is  mounted  a  die- 
block  to  receive  the  cutting  end  of  the  drill  steel.  This 
stanchion  is  connected  with  the  vise  by  means  of  chains 
and  bolts  to  provide  greater  stiffness. 

In  collaring  or  shanking  a  piece  of  drill  steel,  the  end 
is  heated  for  about  8  in.,  4  in.  of  which  are  cooled  by 
dipping  into  water.  The  rod  is  immediately  clamped 
in  the  vise,  allowing  about  7  in.  of  the  heated  end  to 
project  toward  the  jackhamer.  By  turning  the  drill 
screw  and  tightening  the  vise,  the  drill  steel  is  held 
rigid  in  place.  By  manipulating  the  lever  the  jack- 
hammer  is  brought  up  against  the  chilled  end  of  the 
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Bulk  Cement  Shipped  in  Open  Cars  is 
Unloaded  by  Grab  Bucket 

TRANSPORTATION  of  bulk  cement  in  gondola  cars 
is  a  novel  method  which  was  made  necessary  in 
1917  by  the  shortage  of  car  supply,  and  was  employed 
with  success  by  several  contractors.  The  cement  was 
protected  from  rain,  snow  and  wind  by  tarpaulins, 
stretched  over  frames  in  the  car  to  form  a  gable  roof. 
On  some  small  jobs  the  cement  was  unloaded  by  hand 
shoveling  into  wheelbarrows,  but  as  a  rule  it  is  more 
economical  to  use  mechanical  equipment  for  this  purpose. 

The  method  of  handling  cement  in  open  cars  and 
unloading  it  with  a  grab  bucket  and  locomotive  crane 
is  shown  in  the  accompanying  view.  This  represents 
the  concreting  p^ant  of  the  Nevd;on  Engineering  Co. 
at  the  Bay  View  works  of  the  Illinois  Steel  Co.,  Mil- 
waukee, Wis.  Here  14,420  barrels  of  bulk  cement  were 
handled  by  grab  buckets.  Observation  made  on  a 
windy  day  showed  very  little  loss  of  cement  by  blow- 
ing away  or  leaking  through  the  closed  joint  of  the 
bucket,  and  it  is  asserted  that  the  Newton  Engineering 
Co.  found  the  loss  of  bulk  cement  handled  in  this  way 
less  than  the  loss  with  sacked  cement. 

The  portable  concreting  plant  illustrated  was  for  the 
construction  of  an  ore  trough.  On  the  flat  car  were 
mounted  bins,  an  inclined  belt  conveyor,  a  measuring 
hopper  and  a  mixer  with  swinging  spout.  Above  the 
belt  conveyor  were  separate  bins  for  the  sand,  stone 
^nd  cement.  Sand  and  stone  were  fed  by  gravity  to 
the  belt  which  delivered  them  to  a  measuring  hopper 
alongside  the  mixer.  Cement  was  shoveled  by  hand  into 
a  measuring  box  that  was  directly  above  this  hopper 
and  had  its  bottom  formed  by  a  sliding  steel  plate.  When 
the  charge  was  ready  this  plate  was  pulled  out  and  the 
cement  followed  the  sand  and  stone  through  the  hopper 
into  the  mixer. 

Raw  materials  were  loaded  into  the  elevated  bins  by 
the  clamshell  bucket  operated  by  a  locomotive  crane 
traveling  on  a  track  alongside  that  on  which  the  mixer 
car  and  material  cars  were  located.  The  first  gondola 
car,  containing  the  cement,  was  about  25  ft.  from  the 
mixer  car.  The  sand  and  stone  cars  were  next  to  the 
cement  car.  The  tarpaulin  was  rolled  back  to  uncover 
the  cement  as  required,  and  the  car  was  well  cleaned 
out  by  the  man  who  signaled  the  clamshell  operator,  in 
the  same  way  as  that  in  which  he  attended  to  the  re- 
moval of  the  sand  and  stone. 

Two  methods  of  distributing  concrete  were  used  on 
this  job.  Concrete  for  foundations  was  discharged  from 
the  mixer  into  a  swinging  chute  extending  to  the  forn:s 
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BULK  CEMENT  DELIVERED  TO  CONCRETING  PLANT  BY  LOCOMOTIVE  CRANE  WITH  GRAB  BUCKET 


Concrete  for  the  walls  was  discharged  from  the  mixer 
into  the  bucket  of  an  elevator  tower  and  then  raised  to 
such  a  height  that  it  could  be  dumped  into  a  hopper 
and  thence  spouted  into  place.  This  tower  was  built 
upon  a  flat  car  so  that  it  could  be  shifted  to  such  posi- 
tion that  its  bucket  could  be  loaded  directly  from  the 
mixer. 


Give  Soft  Finish  With  Brush  After 
Floating  Concrete 

ALL  exterior  surfaces  of  the  slabs  used  by  the  Unit 
Construction  Co.  in  building  the  concrete  houses  of 
the  Youngstown  Sheet  &  Tube  Co.,  described  on  page  695 
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of  Engineering  Neivs-Record  of  Apr.  11  are  soft  in  ap- 
pearance. This  result  is  achieved  by  finishing  the  sur- 
faces with  a  brush  instead  of  a  trowel.  Slabs  are 
floated  as  usual  and  then  brushed  very  lightly  in  two 
directions,  using  a  wire  form  brush.  The  result  is  a 
soft,  streaked  surface  which  appears  whiter  than  con- 
crete made  with  the  same  cement  and  troweled.  The 
finish  has  not  only  been  used  on  the  buildings,  but  also 
on  the  curb  and  gutter  work,  a  specimen  of  which  ap- 
pears in  the  photograph. 


Typhoid  Fever  Mortality  Rates  for  1917 

Of  39  cities  for  which  typhoid  fever  mortality 
statistics  for  the  year  1917  have  been  compiled  by 
the  health  board  of  Denver,  Colo.,  the  best  showing 
is  made  by  Oakland,  Calif.,  with  a  total  of  four  deaths 
or  1.9  per  100,000  population.  Xew  Orleans  has  the 
highest  rate,  23.1.  In  the  following  table  the  rates  are 
based  on  populations  estimated  for  1917  by  the  U.  S. 
Census : 


Oakland,  Cal  .  19 

St.  Paul,  Minn 2  8 

Boston,  Mass 2  9 


Roch(>st.!r,  X.  Y. 
Camden,  N.  J  .  . 
Newark,  N.J... 
Los  Angeles,  Cal. 
Toronto,  Can 


yan  Francisco,  Cal 4 

Denver,  Colo 5 

Portland,  Ore 5 

Onia'ia,  Neb    .      5.4 

Providence,  U.  1 5  4 

St.  Louis,  Mo ; 7  5 

Uichiuond,  Va 8  5 

Manchester,  N.  H 9  0 

New  Haven,  Conn 9  2 

Toledo,  Ohio   9  4 

Buffalo,  N.  V        10  I 

Albany.  N.  Y  10  3 


Indianapolis,  Ind 10  3 

Pittsburgh,  Pa              113 

Grand  Rapids.  Mich 12   I 

Trenton,  >'.  J              12  6 

Paterson,  N.  J    12  7 

Louis^Tlle,  Kv    13.7 

Milwaukee,  Wis     5.8 

Minneapolis,  Minn 5.9 

New  Bedford,  Mass 5. 9 

Lowell,  Mass       6.1 

Syracuse.  N.  Y    .      6.3 

Springfield,  Mass 6.6 

Lynn,  Mass 6.8 

Dayton,  Ohio 14  0 

Memphis,  Tenn   15.8 

Fall  River.  Mass   17  0 

Salt  Lake  Citv.  Utah 18.7 

Detroit,  Mich   18.8 

New  Orleans,  La   23 .  I 


SOFT  FINISH  SECURED  BY  BRUSHING 


Nine  of  the  cities  have  rates  below  5  per  100.000. 
thus  entitling  them  to  a  place  on  the  "typhoid  honor 
roll"  suggested  editorially  by  Engiyieering  News-Record 
of  Oct.  18,  1917,  p.  723.  The  rates  given  were  recom- 
puted from  typhoid  and  other  mortality  statistics  for 
1917,  given  in  the  Denver  Commercial,  published  by  the 
Denver  Civic  and  Commercial  Association. 


News  of  the  Week 


CURRENT     EVENTS     IN     THE    CIVIL      ENGINEERING     AND     CONTRACTING     FIELDS 


J.  Waldo  Smith   Is  Recipient   of 
John  Fritz  Medal 

For  the  first  time  since  1910  the  John 
Fritz  medal  has  been  awarded  to  a 
man  whose  achievements  have  been 
strictly  those  of  civil  engineering.  J. 
Waldo  Smith,  chief  engineer  of  the  New 
York  Board  of  Water  Supply,  and 
builder  of  the  Catskill  Aqueduct,  was 
the  recipient  of  the  medal  Apr.  17  at  a 
meeting  in  the  auditorium  of  the  Engi- 
neering Societies  Building,  New  York 
City.  Col.  John  J.  Carty,  past  presi- 
dent of  the  American  Institute  of  Elec- 
trical Engineers,  presided;  Nelson  P. 
Lewis  and  the  Hon.  A.  T.  Clearwater 
made  addresses,  and  Ambrose  Swasey, 
past  president  of  the  American  Society 
of  Mechanical  Engineers,  presented  the 
medal. 

Nelson  P.  Lewis,  the  first  speaker, 
gave  a  brief  outline  of  Mr.  Smith's 
engineering  career,  from  the  time"  when, 
while  in  his  teens,  he  helped  to  build  a 
small  water-works  and  afterward  be- 
came its  chief  engineer,  until  the  pres- 
ent time,  when  he  has  successfully  com- 
pleted the  first  part  of  the  great  Cats- 
kill  undertaking  for  New  York  City's 
water-supply,  and  is  ready  to  proceed 
with  the  further  work  of  connecting  the 
Schoharie  watershed  into  the  new 
water  system. 

Mr.  Lewis  mentioned  among  Mr. 
Smith's  attributes  as  an  engineer  his 
courage,  his  appreciation  of  the  time 
element,  his  organizing  ability,  his 
diplomacy  and  his  fairness.  Mr.  Clear- 
water, speaking  from  the  viewpoint  of 
the  layman,  added  the  qualitie?  of  ac- 
curacy, veracity,  vision  and  imagina- 
tion. 

Mr.  Smith,  in  accepting  the  medal, 
averred  that  the  award  must  be  for  the 
work  done  by  the  whole  Catskill  organi- 
zation, rather  than  for  his  personal 
achievement.  He  spoke  of  the  as- 
sembling of  representatives  of  the  four 
national  societies  in  1902,  to  award  the 
first  John  Fritz  medal  to  the  late  John 
Fritz  himself,  as  the  first  move  toward 
engineering  unity,  which,  he  said,  had 
made  such  progress  in  the  past  two 
years. 

Canadian  Government  Pools 
Power  to  Supply  Muni- 
tions Plants 

The  munitions  plants  dependent  upon 
electric  power  generated  at  Niagara 
have  been  handicapped  by  a  serious 
power  shortage  estimated  at  21,000 
hp.  In  view  of  this  situation,  the 
Canadian  Government  has  issued  an 
order  in  council  providing  for  the  pool- 
ing and  distribution  of  all  po-wer  re- 
sources. The  distribution  will  be  di- 
rected by  Sir  Henry  Drayton,  controller 
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Message  to   Engineers   Fiom 

France  Is,  "We'll  Stand 

Fast" 

Special   cable   from   R.    K.    Tomlin.   Jr., 
War   Correspendent   of   Engi- 
neering  News-Record 

In  the  world  crisis  precipitated 
by  the  German  onslaught  in  Pi- 
cardy  and  Flanders  the  faith  of 
France  in  her  own  armies  and 
those  of  her  allies  remains  abso- 
lutely unshaken.  This  is  the  clear- 
cut  impression  gained  by  the  ob- 
server in'  Paris  today.  There  is 
no  panic  here  as  Teuton  propa- 
gandists would  have  the  world 
believe,  nor  are  there  discernible 
even  the  symptoms  of  a  general 
uneasiness. 

Long  range  shelling  by  day, 
bombing  raids  from  the  air  by 
night,  and  the  threat  of  a  German 
advance  upon  the  French  capital, 
far  from  demoralizing  the  spirit 
of  the  civil  population,  have  lifted 
it  to  new  heights  of  determination 
and  confidence.  The  daily  news 
from  the  front  is  even  more  en- 
couraging, and  there  are  just  be- 
ginning to  drift  back  hints  of  the 
heroic  part  which  the  engineers  of 
the  allied  forces  are  playing  in  the 
greatest  war  drama  of  all  time. 

When  the  full  story  is  told  of 
how  they  have  been  performing, 
day  after  day,  seemingly  impos- 
sible feats  in  transporting  reserve 
troops  and  material,  and  in  main- 
taining lines  of  communication,  it 
will  form  the  grandest  epic  in  the 
annals  of  engineering. 

From  the  picture  of  public  feel- 
ing here  I  will  pick  out  a  single 
detail.  At  the  pension  de  famille 
where  I  stay  lives  the  aged  widow 
of  a  French  general.  Amid  the 
bursting  shells  of  the  long-range 
gun,  bombs  dropped  in  the  night 
and  early  rumors  of  an  overwhelm- 
ing German  attack,  her  friends  at- 
tempted to  persuade  the  old  lady 
to  leave  Paris.  I  saw  her  eyes 
flash,  her  bent  shoulders  straighten 
back  and  as  she  snapped,  "Reste 
ici,"  she  seemed  to  embody  in  those 
three  words  the  spirit  of  France, 
"We'll  stand  fast." 


of  electric  energy,  regardless  of  exist- 
ing contracts,  and  priority  will  be  given 
to  munitions  plants.  Power  companies 
which  have  steam  generating  plants  are 
ordered  to  operate  them  at  full  capa- 
city. It  is  expected  that  the  execution 
of  the  order  will  make  up  the  deficiency 
in  the  power  supply. 


Cook    County    Bond    Issue    Is 
Turned  Down 

County  roads  in  the  vicinity  of  Chi- 
cago will  be  built  only  on  contracts  al- 
ready let,  because  the  Capital  Issues 
Advisory  Committee  has  declined  to 
sanction  the  selling  of  the  million- 
dollar  bond  issue  voted  last  fall.  The 
Department  of  Agriculture  advised  the 
local  committee  that  there  is  not  suf- 
ficient agricultural  necessity  for  the 
roads,  and  the  War  Department  as- 
serted that  there  is  not  sufficient  mili- 
tary improvement  to  justify  building 
them.  This  bond  issue  was  to  have 
been  used  in  the  construction  of  48 
miles  of  road  along  five  routes  north- 
west, southwest  and  south  of  the  city- 


Navy  Orders  Eight  Concrete 
Barges 

Contracts  for  eight  concrete  barges 
have  been  let  by  the  Bureau  of  Sup- 
plies and  Accounts  for  use  in  the  navy 
yards  on  the  Atlantic  coast.  Four  of 
the  barges  are  to  built  by  the  Ambur- 
sen  Construction  Co.  at  $21,950  each, 
and  four  by  Louis  L.  Brown,  Inc.,  at 
$24,700  each.  Both  the  above  firms  are 
located  in  New  York  City,  to  which 
place  delivery  is  to  be  made. 

These  barges  are  500  tons  dead 
weig?it  cargo  vessels  to  carry  coal  on 
deck  within  flash-boards  and  oil  in 
compartments  below  deck.  Bids  had 
been  asked  on  12  barges  from  35  se- 
lected firms,  each  bidding  on  its  own 
<iesign  with  restrictions  as  to  general 
requirements. 


Politician  Made  Commissioner  of 
New  York's  Water  Board 

L.  J.  O'Reilly,  private  secretary  of 
William  R.  Hearst,  and  prom.inent  in 
the  direction  of  the  political  activities 
of  Mr.  Hearst,  on  Apr.  23  was  ap- 
pointed commissioner  of  the  Board  of 
Water  Supply  by  Mayor  Hylan  of  New 
Y'ork  City.  Mr.  O'Reilly  succeeds 
Charles  Strauss,  who  resigned  recently. 
In  his  letter  of  resignation  Mr.  Strauss 
said  the  $12,000  office  was  unnecessary 
because  all  the  work  that  called  it  into 
existence  during  the  McClellan  admin- 
istration had  been  accomplished. 


Engineering    Works    Escape    in 
Severe  Quakes  on  Pacific  Coast 

Earthquake  shocks  in  southern  Cali- 
fornia and  western  Arizona  occurring 
Apr.  21  and  22  are  reported  to  have 
destroyed  about  40  one-  and  two-story 
buildings  in  Hemet  and  San  Jacinto, 
two  inland  towns  east  of  Los  Angeles. 
The  damage  in  these  two  towns  is  es- 
timated   at   about    $500,000.     The   Los 
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Angeles  Water  Department  states  that 
the  aqueduct  and  water  system  are  in- 
tact. No  reports  of  serious  damage  to 
engineering  structures  have  been  re- 
ceived.  

Avoid  the  Rush — Come   Early 

The  following  advertisement  appears 

in    the     Windy    City    Echo,    a    paper 

edited  in  France  by  the  13th  Engineers 

(Ry.)     U.    S.    Amexforce,    in    France. 

This  regiment  was  recruited  in  Chicago 

and  is  said  to  be  the  first  engineering 

regiment  to  arrive  in  France. 

WINDY  CITY 

Somewhere  in  France 

Convenient  to  Hill  13 

The  Home  of  the  Hairtrigger  13th 

Engineers 

(The  Lucky  13th) 

Population,     Including     Rats,     Rabbits 

and    Three    Dogs,   7000 

Well-Paved   Streets 

Water   (Plain,  Fancy,  River  and  Rain) 

Police    Department   and    Sanitary   Jail 

Convenient  Cemetery  and  Commodious 

Morgue 

Sewer    Without    System 

Free    Transportation    to    the    Front — 

None  to  Paris 

Attractive    Forest   of    Beautiful   Trees 

and  One  Bush,  Covered  with  Leaves 

of   Absence,   With   and   Without 

Permission 

Unparalleled   Mud   Baths 

Magnificent    View    of    Railroad    Yards 

and  Water  Tanks 

Amusements — All    Free 

Rat-Hunting  Contests 

Dugout  Races 

Trench  Swimming 

Aeroplane  Raids 

Music   (Trench)   at  All  Hours 

Desirable   Building    Sites   For   Sale 

ON  Allotment  Plan 
Individual  Lots,  6x2x6  Feet,  For 
Permanent  Abode,   Furnished 
Free 
Choice    Bungalows   for   Rent,  with   All 
Modern  Conveniences  Except  Water, 
Light,   Heat,   Floors   and   Bath- 
room 
Knotholes    Provided    for    Rain 
Drops 
Ventilation   Unexcelled 
Hospital  on  Grounds — a  Pill  for  Every 

111 
"If  you  wish  to  live  where  things  are 

pretty. 
Just   make   your    home    in    the    Windy 
City." 

For  particulars,  apply  to 
13th  Engineers  Amexforce 


in  plants  manufacturing  munitions  and 
providing  adequate  protection  w.iere 
surveys  show  plants  working  on  Gov- 
ernment contracts  to  be  poorly  guarded 
against  possible  fire  loss.  State  fire 
marshals,  municipal  fire  prevention 
bureaus,  insurance  boards,  oureaus, 
associations,  companies,  in  fact  all  ex- 
isting fir->  prevention  organizations,  are 
being  enlisted  by  the  section  in  a 
cooperative  effort  to  avoid  interference 
with  the  Government's  program  by  fires 
in  munition  plants  and  elsewhere. 


Illinois  Structural  Engineers 
Obtain  Recognition 

Passage  of  an  amendment  to  the 
Chicago  building  ordinance  authoriz- 
ing the  issue  of  building  permits  to 
licensed  structural  engineers  as  well 
as  to  architects,  has  resulted  recently 
from  the  efforts  of  the  Structural  En- 
gineers' Assn.  of  Illinois,  as  announced 
at  the  annual  meeting  in  Chicago,  Apr. 
17.  The  association  has  had  a  confer- 
ence also  with  the  state  officials  in  re- 
gard to  the  selection  of  members  of 
the  new  examining  board  for  the 
licensing  of  structural  engineers,  and 
it  will  attempt  to  obtain  a  reduction  of 
the  annual  state  tax  for  renewal  of 
license  from  $10  to  $5. 

The  desirability  of  prevention  rather 
than  cure  was  the  theme  of  the  address 
by  the  president,  J.  G.  Giaver,  the  idea 
being  that  it  is  better  to  watch  and 
guide  restrictive  regulations  than  to 
have  to  cure  adverse  conditions.  Struc- 
tural design  of  ships,  as  exemplified  in 
the  reconstruction  of  the  steamship 
"Eastland,"  was  discussed  by  Capt. 
Edward  A.  Evers,  commanding  the  Il- 
linois Naval  Reserve  of  the  U.  S.  Navy. 
The  disastrous  capsizing  of  this 
crowded  excursion  boat  in  the  Chicago 
River  a  few  years  ago  was  due  to  a 
top-heavy  condition,  a  crowding  of  the 
passengers  to  one  side,  and  the  acci- 
dental filling  of  the  trimming  tanks  on 
that  side  instead  of  those  on  the  oppo- 
site side.  The  design  of  the  hull  was 
good,  and  the  boat  as  now  cut  down  is 
a  twin-screw  destroyer. 

Besides  electing  directors,  who  will 
elect  the  officers  later,  the  association 
voted  to  reduce  its  annual  dues  from 
$10  to  $5.  John  P.  Cowing,  Chicago,  is 
secretary. 


War  Board  to  Have  Fire  Protec- 
tion Head 

Protection  of  all  Government  struc- 
tures and  war  industries  against  de- 
struction by  fire  is  to  be  promoted  by 
the  recent  formation  of  a  fire  preven- 
tion section  of  the  War  Industries 
Board,  under  the  direction  of  W.  H. 
Merrill,  president  of  Underwriters' 
Laboratories,  in  Chicago. 

Part  of  the  work  of  the  new  section 
is  the  procuring  of  information  on  the 
conditions  as  to  fire  hazards  existing 


Reconstract'on  Mission  to  Pales- 
tine Includes  Engineers 

The  American  National  Red  Cross 
has  announced  that  a  commission  of 
about  sixty  members,  including  a  num- 
ber of  noted  engineers  from  the  United 
Statea,  will  make  a  study  of  conditions 
in  Palestine  for  reconstruction  pur- 
poses, and  to  assist  in  giving  the  people 
of  that  section  relief  from  typhus, 
disease  and  famine,  as  well  as  to  assist 
in  providing  housing,  if  necessary. 

The  commission,  with  the  exception 
of  a  few  members,  is  believed  to  have 
arrived  in  Palestine,  as  it  left  this 
country  some  weeks  ago.    It  is  expected 


Engineerinji  (  ouncil  Acts  on 
Labor  Legislation 

Passes  Resolutions  Oppo^in^  Clau-se  in 
Army  and  Navy  Appropriation  Bills 

to  Abolish  lUmus 
Opposing  the  provision  in  the  pend- 
ing Army  and  Navy  appropriation 
bills  which  would  prohibit  payment  of 
bonuses  to  public  employees  or  em- 
ployees of  establishments  under  Gov- 
ernment control,  the  Engineering  Coun- 
cil, at  a  meeting  in  New  York  Apr.  22, 
adopted,  and  transmitted  to  each  mem- 
ber of  the  Senate  committees  on  naval 
and  military  affairs,  this  resolution: 

"Whereas,  the  winning  of  the  war 
imperatively  demands  highest  efficiency 
and  maximum  production  in  every 
branch  of  industry,  and 

"Whereas,  we  are  informed  that 
Congress  has  under  consideration  in 
the  Naval  and  Army  appropriation  bills 
proposals  to  prohibit,  diminish  and 
condemn  the  payment  to  public  em- 
ployees or  to  employees  of  private  es- 
tablishments under  Government  control 
any  cash  reward,  premium  or  bonus  for 
superior  service,  and 

"Whereas,  these  methods  if  applied 
with  due  regard  to  wages,  surround- 
ings, health  and  safety  of  the  em- 
ployees, will  increase  efficiency  and 
production,  help  win  the  war  and  pre- 
serve our  institutions,  be  it,  therefore. 
"Resolved,  that  m  the  opinion  of 
Engineering  Council,  representing 
American  Society  of  Civil  Engineers, 
American  Institute  of  Mining  Engi- 
neers, American  Society  of  Mechani- 
cal Engineers  and  American  Institute 
of  Electrical  Engineers,  together  hav- 
ing 33,000  members,  it  is  vital  to  the 
winning  of  the  war  that  no  legislation 
nor  other  measure  should  be  adopted 
which  ipay  interfere  with  highest  effi- 
ciency and  maximum  production,  but 
that  on  the  contrary  every  proper 
mean?  should  be  taken  to  increase 
efficiency  and  production. 

"J.  P.ARKE  ChaNNING. 

"Chairman,  Engineering  Council." 
It  is  stated  by  Alfred  D.  Flinn,  sec- 
retary of  the  Engineering  Council,  in 
making  public  the  resolution,  that  a 
careful  reading  of  the  third  preamble 
will  show  it  to  be  the  belief  of  the 
council  that  the  best  intere.st^  of  the 
workmen  should  be  conserved  in  en- 
deavors to  get  the  maximum  produc- 
tion for  winning  the  war,  and  that  the 
methods  proscribed  in  th"  bills  referred 
to,  as  well  as  other  methods  to  stimu- 
late production,  should  be  adopted  un- 
der proper  safeguard  for  the  interests 
of  the  workmen  and  the  Government. 

that  Dr.  John  H.  Finley,  commissioner 
of  education  of  the  State  of  New  York, 
will  head  the  commission.  The  three 
sanitary  engineers  in  the  party  are 
Harry  V.  Carson,  Central  Foundry  Co., 
New  York  City;  Gilles  S  Pease,  Wor- 
cester, Mass.,  and  William  C.  Groeni- 
ger,  Columbus,  Ohio.  Two  electrical 
engineers  are  in  the  party.  They  are 
Arthur  A.  Bacon,  Hobart  College, 
Geneva,  N.  Y.,  and  Julius  A.  Brown  of 
Columbia  University,  New  York  City. 
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Army  Engineer  Regiments 
Now  Being  Recruited 

Men  Are  Wanted  for  Different  Kinds  of 
Service   as    Privates    and    Non- 
commissioned Officers 

Opportunities  for  engineers  to  enlist 
in  the  army  for  active  service  abroad 
are  now^  afforded  in  almost  as  many 
kinds  of  service  as  there  are  kinds  of 
engineers.  Regiments  with  special 
designations  are  being  recruited  in  dif- 
ferent parts  of  the  country  and  are 
being  trained  in  their  duties  prepara- 
tory to  being  sent  abroad.  There  is 
given  in  the  accompanying  table  a  list 
of  all  such  regiments,  together  with 
their  designations  and  their  present  lo- 
cation. 

This  list  comprises  all  the  units  for 
which  enlistments  are  accepted  at  re- 
cruiting stations.  Enlistments,  how- 
ever, are  confined  to  qualified  men  be- 
tween the  ages  of  18  and  40  tvho  are 
not  registrants  binder  the  Selective  Ser- 
vice Law.  By  special  and  recent  order 
men  subject  to  the  draft  cannot  be 
voluntarily  inducted  into  the  service, 
except  when  specially  authorized  by  tho 
War  Department,  and  then  only  in 
limited  numbers  and  for  a  few  organ- 
izations. Any  registrant  under  the 
draft  who  desires  to  enter  the  service 
ahead  of  the  normal  operation  of  the 
draft  should  file  with  the  Chief  of 
Engineers  an  application  giving  his  ad- 
dress, draft  status,  age,  education, 
training  and  experience.  Should  occa- 
sion arise,  these  applications  will  be 
considered  for  the  regiments  new  being 
recruited. 

Regular  recruiting  offices  are  not  al- 
lowed to  accept  men  outside  the  draft 
limits  for  some  of  these  regiments 
without  preliminary  approval  of  cer- 
tain engineer  officers.  Thus  for  those 
regiments  marked  in  the  table  with  one 
star,  applications  for  enlistment  will 
not  be  entertained  by  the  recruiting 
officer  unless  the  individual  presents 
an  authorization  card  issued  by  the 
Office  of  the  Chief  of  Engineers  or  by 
a  commissioned  officer  oL  the  unit.  For 
those  marked  with  two  stars  there  is 
necessary  an  authorization  card  issued 
by  the  Office  of  the  Chief  of  Engineers 
or  by  the  General  Engineer  Depot 
Officer. 

Except  in  vei'y  special  instances 
where  men  of  rare  talent  and  ability 
are  wanted,  no  men  will  be  commis- 
sioned from  civil  life  directly  into  the 
Corps  of  Engineers.  There  are  now 
open  but  two  ways  to  such  a  commis- 
sion. One  is  the  coming  examination 
for  second  lieutenant  in  the  Corps  of 
Engineers,  U.  S.  A.,  to  which  are 
eligible  unmarried  men  of  technical 
education  and  training,  between  the 
ages  of  21  and  29.  Information  on 
that  examination  can  be  had  from  the 
Chief  of  Engineers,  Washington,  D.  C. 
The  other  is  enlistment  in  the  coming 
officers  training  camp,  which  is  open 
mainly  to  privates  and  noncommis- 
sioned officers  in  the  army  or  qualified 
technical   students,   but   to   which   will 


also  be  allowed  a  certain  number  of 
qualified  civilian  engineers.  These 
men  will  have  to  go  through  the  regu- 
lar   training    camp    routine,    and    take 


their  chances  on  getting  a  commission 
at  the  end,  tiie  rank  to  depend  on  their 
ability.  Information  concerning  this 
may  also  be  obtained  from  Washington 


ENGINEIOR  RECilMENTS  NOW  HKIN'Ci   RECRUITED 


No.  of 

No.  of 

Regiment  Character  of  Service 

l.ociit'  in 

R-'giment  Character  of  Servic 

e              Location 



Provisional  Sapper 

40  Uh** 

Depot  Detachment 

Ft.  Leavenworth, 

Reinforcement 

Washiiiutou 

Kansas 

Regiment 

Barrack?  D.C. 

405th** 

Depot  D  -tac-hm'-nt 

Camp  Devens,  Mass 

22ud* 

Light  Railway 

406th** 

Depot  D,!tachmjnt 

Cam;)  Upton,  L.  I., 

Operating 

Camp  Sheridan,  .\la. 

N.  Y. 

26th 

Water  Supply 

Camp  Dix,  N.  J. 

407th** 

Depot  Detachment 

Camp  Dix,  N.  J. 

27th 

Mining 

Camp  Meade,  Md. 

408th** 

Depot  Detachment 

Camp  Mead",  Md. 

28th 

Quarry 

Camp  Meade,  Md. 

40.1th** 

Depot  Detachment 

Camp  Lee,  Va. 

29th* 

Mapping 

Camp  Devens,  Mass 

410th** 

Depot  Detachment 

Camp  Jackson,  S.  C 

30th 

Gas  and  Flame 

Fort  Myer,  Va. 

411th** 

Depot  Detachment 

Canip  Gordon,  Ga. 

.31st* 

Railway  Operating 

Ft.  Leavenworth, 

412th** 

Depot  Detachment 

Camp  Taylor,  Ky. 

Kans. 

414th** 

Depot  Detachment 

Camp  Custer,  Mich 

32nd* 

Railway  Construction 

Camp  Grant,  III. 

415th** 

Depot  Detachment 

Camp  Grant,  111. 

34th 

Supply  and  Shop 

Ft.  Benjamin 

416th** 

Depot  Detachment 

Camp  Pike,  Ark. 

Harrison,  Ind. 

417th** 

Depot  Detachment 

Camp  Dod  ;e,  Iowa 

37th* 

Electrical  and 

418th** 

Depot  Detachment 

Camp  Funston, 

Mechanical 

Fort  Myer,  Va. 

Kansas 

38th* 

Crane  Operators 

Fort  Myer,  Va. 

420th** 

Depot  Detachment 

Camp  Lewis, 

39th* 

Railway  Operating 

Camp  Upton,  L.I. 

Washington 

N.  Y. 

421st** 

Depot  Detachment 

Camp  Wadsworth, 

44th* 

Railway  Maintenance 

Ft.  Benjamin 

S.  C. 

of  Way 

Harrison,  Ind. 

422nd** 

Depot  Detaehnjent 

Camp  Hancock,  (!a. 

45th* 

Railway  Maintenance 

Camp  A.  A. 

423rd,** 

Depot  Detachment 

Camp   McClellan, 

of  Way 

Humphreys,  Va. 

.\la. 

46th* 

Railway  Maintenance 

424th** 

Depot  Detachment 

Camp  Sevier,  S.  C. 

of  Way 

Camp  Sheridan,  Ala 

425th** 

Depot  Detachment 

Camp  Wheeler,  Ga. 

47th* 

Railway  Maintenance 

426th** 

Depot  Detachment 

Camp    Mc.\rthur, 

of  Way 

Camp  Sheridan,  Ala 

Tex. 

48th* 

Railway  Maintenance 

Ft.  Benjamin 

427th** 

Depot  Detachment 

Camp    Logan,    Tex. 

of  Way 

Harrison,  Ind. 

428th** 

Depot  Detachment 

Camp  Cody,  N.  Mcx 

49th* 

Railway  Maintenance 

429th** 

Depot  Detachment 

Camp  Doniphan, 

of  Equipment 

Fort  Myer,  Va. 

Okla. 

50th* 

Railway  Maintenance 

430th** 

Depot  Detachment 

Camp  Bowie,  Texas 

of  Equipment 

Laurel,  Md. 

431st** 

Depot  Detachment 

Camp  Sheridan,  Ala 

51st* 

Railway  Miscellaneous 

432nd** 

Depot  Detachment 

Camp  Shelby,  Miss. 

Trades  and  Store- 

433rd** 

Depot  Det.achment 

Camp  Beauregard, 

keepers 

Camp  Lee,  Va. 

La. 

52nd* 

Railway  Operating 

Camp  Upton,  L.  I 

434th** 

Depot  Detachment 

Camp  Kearney,  Cal 

.53rd* 

Railway  Operating 

Camp  Dix,  N.  J. 

435th** 

Depot  Detachment 

Camp  Greene,  N.  C 

54th* 

Railway  Operating 

Camp  Dix,  N.  .1. 

436th** 

Depot  Detachment 

Corozal,  Canal  Zone 

.55th* 

Railway  Construction  Camp  Custer,  Mich. 

437th** 

Depot  Detachment 

Washington,    D.    C. 

56th* 

Searchlight 

Washington 
Barracks,  D.C. 

438th** 

Depot  Detachment 

Port  of  Embarkation 
N.  Y.  City 

57th 

Inlanc'  Waterways 

Laurel,  Md. 

439th** 

Depot  Detachment 

Port  of  Embarkation 

60th* 

Railway  Operating 

Ft.  Benjamin 

Norfolk,  Va. 

Harrison,  Ind. 

440th** 

Depot  Detachment 

Philadelphia,  Pa., 

61st* 

Railway  Operating 

Ft.  Benjamin 
Harrison,  Ind. 

607  Manhattan 
Life  Bldg. 

(i2ud* 

Railway  Operating 

Ft.  Benjamin 
Harrison,  Ind. 

441st** 

Depot  Detachment 

Baltimore,  Md., 
Coca-Cola  Bide. 

()3rd* 

Railway  Operating 

Ft.  Benjamin 

470th* 

Depot  Detachment 

Camp  Fremont,  Cal. 

Harri.son.  Ind. 

471st* 

Depot  Detachment 

Camp  X.  A. 

66th* 

Railway  Operating 

L.aurel,  Md. 

Humphreys,  Va. 

402nd** 

Depot  Detachment 

San  .\ntonio,  Tex. 

601st* 

Corps  Regiment 

Camp  Laurel,  Md. 

403rd** 

Depot  Detachment 

V.ancouver  Barracks, 

602nd* 

Corps  Regiment 

Camp  Devens.Mass 

Washington 

603rd* 

Corps  Regiment 

Ft  Benjamin 
Harrison,  Ind. 

New     York     Barge     Canal 
Taken  by  Government 

Director  of  Railways  To  Build  and  Oper- 
ate Barges  on  Largest  Artificial 
Waterway 

On  Apr.  17  Director  General  of 
Railways  McAdoo  ordered  the  taking 
over  of  the  New  York  State  Barge 
Canal  system  by  the  Railroad  Admin- 
istration. It  was  announced  that 
under  the  direction  of  G.  A.  Tomlin- 
son,  of  Duluth,  Minn.,  a  fleet  of  large 
barges  would  be  constructed  imme- 
diately and  operated  throughout  the 
length  of  the  canal.  According  to  the 
official  announcement,  several  hundred 
steel  barges  of  about  700  tons  each 
are  to  be  ordered  immediately,  to  be 
built  on  the  Great  Lakes  at  an  ap- 
proximate cost  of  $60,000  each.  The 
barges  are  to  be  of  such  size  as  can  be 
operated  in  groups  of  four  with  one 
self -driven  barge  to  control  the  group. 
A  part  of  the  announcement  is  that 
the  first  of  these  barges  can  be  com- 
pleted in  five  or  six  weeks. 

Mr.  Tomlinson,  who  is  to  take 
chai-ge   of    the   canal    operation,    is    a 


member  of  the  inland  waterways  com- 
mittee of  the  Railroad  Administra- 
tion and  a  man  of  long  experience  in 
lake  shipping.  Some  weeks  ago  he 
offered  to  co.istruct  on  his  own  respon- 
sibility a  large  fleet  of  barges  and 
operate  them  on  the  Barge  Canal  in 
connection  with  lake  fleets  in  which  he 
is  interested.  His  proposition,  how- 
ever, was  contingent  upon  the  Federal 
Government's  remaining  out  of  the 
canal    operation. 

The  Barge  Canal,  it  is.  now  confi- 
dently expected,  will  be  open  for 
through  navigation  from  Lakes  Erie, 
Ontario  and  Chaniplain  to  the  Hud- 
son River  at  Troy  by  the  middle  of 
May.  It  is  possible  that  construction 
may  hold  up  the  opening  of  the  west- 
ern branch — that  is,  the  part  extend- 
ing from  Syracuse  to  Buffalo— until 
somewhat  later  in  the  spring,  but  in 
any  event  the  line  from  Lake  Ontario 
to  Oswego  to  Syracuse  and  thence  down 
the  Mohawk  Valley  to  the  Hudson  wi)' 
be  open  at  an  early  date.  Besides  the 
barges  to  be  built  by  the  Government, 
there  appear  to  be  only  a  half  dozen 
large  barges  under  construction  or 
ready  for  use  on  the  Barge  Canal. 

It  is  understood  in  Washington  that 
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the  taking  over  of  the  Darge  Canal  is 
only  the  f'rst  step  in  the  Government 
control  of  a  number  of  other  artificial 
waterways,  those  most  under  considera- 
tion being  the  Chesapeake  &  Ohio 
Canal,  which  extends  down  the  Potomac 
Valley  to  Washington,  and  the  Warrior 
River  system  in  Alabama. 


Ship  Line  On  Great   Lakes 
Established  by  McAdoo 

Railroad   Administration  Will   Operate 

Seven  Large  Steamships  to  Relieve 

Trunk  Lines 

To  relieve  the  car  situation  as  much 
as  possible,  the  Director  General  of 
Railroads  has  established  a  lake  line 
between  Chicago,  Milwaukee  and  Buf- 
falo. With  the  opening  of  lake  naviga- 
tion it  is  planned  immediately  to  release 
cars  that  have  been  held  up  on  Western 
railroads  by  the  congestion  on  the  Cen- 
tral roads  and  to  move  the  loads  east 
by  lake  and  railroad  routes  for  deliv- 
ery to  points  east  of  Buffalo,  thereby 
releasing  equipment  to  the  Western 
railroads. 

It  is  expected  that  shippers  of  heavy 
staple  commodities  from  the  East  will 
take  advantage  of  this  service  on  ac- 
count of  its  steady  and  regular  move- 
ment. Seven  large  modern  steamships 
will  be  assigned  to  this  lake-line  serv- 
ice. It  is  intended  to  work  day  and 
night  shifts  at  terminal  points  to  cut 
down  demurrage  to  the  lowest  amount 
possible,  thereby  affording  the  greatest 
relief  to  the  railroads. 

The  new  lake  line  will  be  known  as 
the  Lehigh  Valley  Transportation  Co. 
and  will  serve  all  Eastern  trunk  lines 
through  a  common  terminal  at  Buf- 
falo, N.  Y. 

Two  of  the  ships  assigned  were 
owned  by  the  Lehigh  Valley  R.R. ;  the 
others  were  chartered  from  the  Great 
Lakes  Transit  Corporation.  Additional 
ships  will  be  added  as  the  service  re- 
quires. All-rail  rates  will  prevail  in 
both  directions,  so  that  in  case  of  con- 
gestion on  the  railroads  the  freight  can 
be  immediately  diverted  to  the  lake  line 
and  given  continuous  movement  to  des- 
tination. The  rates  include  marine  in- 
surance. It  is  expected  that  the  serv- 
ice will  be  of  great  assistance  to  ship- 
pers. 


How  the  War  Has  Increased  One 
Department 

What  the  war  means  in  added  bur- 
den on  the  departments  at  Washington 
may  be  partly  surmised  by  the  following 
official  statement  issued  recently  by  the 
Committee  on  Public  Information: 

"A.t  the  outbreak  of  the  war  the  gun 
division  of  the  Bureau  of  Ordnance  of 
the  War  Department  was  composed  of 
three  officers  and  seven  civilians.  At 
the  end  of  the  year  1917  it  had  approx- 
imately 500  officers  and  3500  civilians, 
and  by  June,  1918,  it  is  estmiated  there 
will  be  1500  officers  and  more  than  10,- 
000  civilians  in  this  division. 


Hurley  Reports  on  Nation's 
Progress  in  Shipbuilding 

United  States  Now  Has  .398  Ways  for 

Building  Steel  Vessels,  with  .332 

for  Wooden  Construction 

Among  the  most  interesting  features 
of  the  speech  which  Edward  N.  Hurley, 
chairman  of  the  United  States  Shipping 
Board,  delivered  recently  before  the 
National  Marine  League,  were  his 
statements  as  to  what  has  been  ac- 
complished in  the  direction  of  output 
of  vessels.  According  to  Mr.  Hurley 
there  were  37  steel  shipyards  in  America 
at  the  time  of  cur  entrance  into  the 
war.  Since  then  81  yards  for  the  build- 
ing of  steel  and  wooden  ships  have  been 
located,  v  hile  18  other  yards  have  been 
expanded. 

We  were  building  in  the  new  and  ex- 
panded steel  yards  235  new  steel  ship 
ways,  or  26  more  than  at  present  exist 
in  all  of  the  steel  shipyards  of  Eng- 
land. As  an  evidence  of  our  progress 
Mr.  Hurley  referred  to  tlie  record  made 
by  a  Seattle  company,  which  launched 
an  8800-ton  vessel  64  days  after  the 
laying  of  the  keel.  This  ship  was  de- 
livered to  the  Fleet  Corporation  on 
Jan.  5  and  started  on  her  first  voyage 
on  Jan.   14. 

An  Oakland,  Cal.,  concern,  Mr.  Hur- 
ley said,  had  launched  successfully 
three  9400-ton  vessels  in  one  afternoon. 

Total  Construction  on  March  1 

The  total  amount  of  our  steel  con- 
struction on  Match  1  was  8,205,708 
deadweight  tons,  made  up  of  5,160,300 
tons  under  contract  with  the  Emergency 
Fleet  Corporation  and  3,045,408  tons  of 
requisitioned  vessels. 

Approximately  28  per  cent  has  been 
completed.  In  other  words,  the  pro- 
gram for  steel  ships  has  advanced  28 
per  cent,  toward  completion.  Of  the 
amount  of  steel  ships  under  contract 
and  under  requisition  approximately  8 
per  cent,  were  actually  completed  on 
March  1.  This  amount  of  floating  ton- 
nage exceeds  our  total  output  in  1916, 
including  steel,  wooden  and  sailing  ves- 
sels, by  approximately  50  per  cent. 

Referring  to  the  German  ships  in 
American  ports  which  were  taken  over 
and  found  to  be  crippled  by  their  enemy 
crews,  Mr.  Hurley  said:  "With  the 
expenditure  of  a  little  less  than  $8,000,- 
000  we  have  succeeded  in  placing  in 
our  war  service  and  in  the  service  of 
the  Allies  112  firF'!;-class  German  and 
Austrian  vessels,  representing  a  carry- 
ing capacity  of  nearly  800,000  dead- 
weight tons." 

As  to  the  development  of  our  ship- 
yards, the  37  old  steel  yards  now  have 
195  ways,  as  against  162  eight  months 
ago.  Other  parts  of  their  plants  have 
increased  proportionately.  Thirty  new 
additional  steel  shipyards  are  being 
erected  with  a  total  of  203  ship-building 
ways.  Thus  we  now  have,  in  the  ag- 
gregate, 67  steel  shipyards  either  wholly 
or  partly  engaged  in  Fleet  Corporation 
work.  These  yards  will  have  a  total 
of  398  steel  building  ways. 


Of  these  yards,  35,  with  258  ways, 
are  on  the  Atlantic  and  Gulf  Coast;  19, 
with  66  ways,  are  on  the  Pacific  Coast, 
and  13,  with  74  ways,  are  on  the  Great 
Lakes. 

Wooden  Ship  Facilities 

In  addition,  the  capacity  for  wooden 
ship  building  has  been  increased  until 
we  now  have  81  such  yards  with  332 
ways  completed  or  near  completion.  Mr. 
Hurley  estimates  that  our  output  of 
wooden  ships  will  approximate  2,300,- 
000  deadweight  tons  annually. 

The  332  wooden  ship-building  v/ays 
added  to  the  398  steel  building  ways 
give  a  total  of  730  berths  on  which  to 
build  steel  and  wooden  vessels — an  in- 
crease of  495  within  a  few  months. 

The  delays  that  have  occurred  in  the 
turning  out  of  ships  Mr.  Hurley  at- 
tributed largely  to  the  slowing  up  of 
railroad  transportation,  more  especially 
as  the  method  of  producing  ships  today 
is  one  of  assembling  rather  than  of 
constructing  all  the  parts  at  any  one 
point. 

Delay  has  also  arisen  because  of  the 
unprepared  condition  of  the  turbine  and 
engine  manufacturers.  Here,  again, 
construction  has  been  delayed  by  lack 
of  transportation  facilities.  Mr.  Hur- 
ley said,  however,  that  the  board  ex- 
pects to  make  up  for  the  shortage. 

The  first  concrete  steamship,  recently 
launched,  gave  promise  of  being  a  suc- 
cess, he  stated. 

As  to  the  number  of  employees  in 
shipyards,  Mr.  Hurley  stated  that 
whereas  in  1916  there  were  less  than 
45,000  men  employed  in  all  the  ship- 
yards of  the  country,  on  March  2,  1918, 
the  number  had  increased  to  236,000, 
of  whom  170,589  were  working  on  actual 
shipping  construction.  In  addition,  the 
board  has  recruited  a  volunteer  force 
of  250,000  highly  skilled  mechanics, 
who  have  agreed  to  hold  themselves  in 
readiness  for  a  call. 


Government  Will  Build  Another 
Agency  Shipyard 

The  Emergency  Fleet  Corporation 
has  let  a  contract  to  the  Carolina  Ship- 
building Co.  for  the  construction  of  a 
new  shipyard  at  Wilmington,  N.  C, 
and  for  18  steel  ships  to  be  built  at 
the  yard.  The  contract  is  the  agency 
form  similar  to  that  for  the  three  big 
yards  now  building  Government  ships 
at  Hog  Island,  Bristol,  Pa.,  and  Port 
Newark,  N.  J.,  where  the  agents  are, 
respectively,  the  American  Interna- 
tional Shipbuilding  Corporation,  the 
Merchants  Shipbuilding  Corporation, 
and  the  Submarine  Boat  Corporation. 
Under  this  form  of  contract,  the  Gov- 
ernment assumes  all  costs  and  has 
ownership  of  the  yard,  the  contractor 
merely  acting  as  agent  for  the  con- 
struction of  both  yard  and  ships. 

The  new  contractor  is  a  subsidiary 
of  the  George  A.  Fuller  Co.,  which  has 
a  number  of  contracts  for  other  Gov- 
ernment work,  mostly  buildings.  At 
its  nev,'  yard  there  will  be  six  ways, 
on  which  will  be  turned  out  9,600-ton 
fabricated  steel  ships. 
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The  American  Engineer  Has  Made  Great  Progress  in  France — Buy  Liberty 
Bonds  to  Keep  Him  at  Work,  and  He  Will  Assure  Our  Victory 


I 


HEAVY    TRUCK    AND    TRAILER    DISCHARGE    BARRACKS  OUR   ENGINEERS    TEST   WITH    SAND-BAGS   BRIDGE   THEY 

SECTIONS  AT  AMERICAN  BASE  IN  FRANCE  HAVE    BUILT     OVER     FRENCH     STREAM 


RAILWAY    IN    FOREST    OF    PARROY — CAR    LOADED    WITH       ARMY    TRUCKS    IN    SUPPLY    BASE    READY    TO    LOAD    UP 
SECTION    OF   NARROW-GAGE   TRACK  FOR    TRIPS    TO    AMERICAN    LINES 


PLANT    AT    WHICH    AMERICAN    LOCOMOTIVES    ARE 
ASSEMBLED    IN    FRANCE 
Photographs    ©       Committee  on  Public  Information 


GERMAN    PRISONERS    GRADE    RAILROAD    BEHIND 
AMERICAN    LINES 


April  25,  1918 
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War  Reactions  Reflected  in 
Water-Works  Meeting 

Despite  the  active  participation  of 
nearly  half  of  the  members  in  war 
activities,  the  tenth  annual  meeting  of 
the  Illinois  section  of  the  American 
Water  -  Works  Assn.,  at  Urbana, 
brought  40  men  together.  Water  waste 
prevention,  unusual  winter  problems, 
coal  storage,  rising  costs,  availability 
of  maintenance  and  operating  mate- 
rials, and  war  activities  of  the  mem- 
bers, were  the  principal  topics  dis- 
cussed. 

Howard  Ely  led  a  round-table  dis- 
cussion on  the  increased  cost  of  ma- 
terials and  difficulty  experienced  in 
obtaining  them.  A  repetition  of  the 
stories  told  at  the  convention  of  the 
Indiana  Sanitary  and  Water  Supply 
Assn.  followed.  W.  F.  Montfort,  re- 
viewing the  chemical  situation,  held 
out  no  hope  for  reductions,  as  chlorine, 
alum  and  lime  are  directly  or  indi- 
rectly vital  to  the  prosecution  of  the 
war.  He  strongly  advised  the  purchas- 
ing officials  to  stick  to  their  regular 
supply  houses,  otherwise  they  would 
be  likely  to  find  their  deliveries  de- 
cidedly irregular.  Chlorine  shipments 
have  been  coming  through  much  faster 
during  the  past  tv/o  weeks,  according 
to  a  representative  of  Wallace  &  Tier- 
nan. 

Priority  of  all  materials  necessary 
for  the  maintenance  and  operation  of 
public  water  supplies  was  the  subject 
of  a  resolution  asking  the  parent  as- 
sociation to  seek  the  necessary  order. 
On  Mar.  28  priority  was  obtained  for 
chemicals  only  for  use  in  public  water 
purification  plants,  and  consigned  to 
municipal  authorities.  Some  of  the 
officials  of  private  companies  were  ap- 
prehensive of  difficulties  should  a  strict 
interpretation  of  the  latter  clause  be 
enforced. 


Rockaway  Valley  Sewage  Plans 
Approved 

Plans  for  the  diversion  of  sewage  of 
Rockaway  Valley  towns  to  a  point  be- 
low the  Boonton  dam  of  the  Jersey  City 
water-supply,  and  treatment  of  the 
sewage  there  by  the  activated-sludge 
process,  were  approved  by  the  New  Jer- 
sey State  Department  of  Health  Apr. 
9.  A  trunk  or  intercepting  sewer  1.5  in. 
in  diameter  will  begin  at  the  Wharton 
line  and  extend  through  Dover,  Rocka- 
way and  Boonton  to  the  disposal  works, 
conducting  there  the  sewage  of  the  four 
municipalities  mentioned.  At  its  low- 
est end  the  trunk  sewer  will  have  a 
carrying  capacity  of  6,000,000  gal. 
The  sewer  will  parciUel  the  Rockaway 
River.  An  abundance  of  power  at  the 
dam  is  available  for  providing  com- 
pressed air  for  the  activated-sludge 
plant.  The  plans  provide  a  sludge 
chamber  in  which  it  is  proposed  to  di- 
gest the  sludge  before  it  is  discharged 
onto  the  sludge  bed.  The  estimated 
cost  of  the  trunk  sewer  and  disposal 
works  is  $910,000.  This  cost  is  to  be 
met  by  Jersey  City,  which  proposes  to 


use  for  the  purpose  the  surplus  money 
in  its  water  department  fund.  The 
estimated  cost  of  lateral  .sewers  in  the 
four  towns  already  mentioned  is  about 
$900,000.  The  plans  outlined  have  been 
prepared  by  Clyde  Potts,  .30  C.iurch 
St.,  New  York  City,  who  is  also  engi- 
neer for  the  lateral  sewers  proposed  by 
Boonton  and  Dover.  M.  I.  Fagen  is 
commissioner  of  streets  and  public 
improvements  of  Jersey  City  and  since 
assuming  office  a  few  months  ago  has 
pushed  this  project,  which  had  been 
dragging  for  years. 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMERICAN'  WATER-WORK.S  A.S- 
SOCIATIOX ;  47  State  St..  Troy, 
N.   V.  ;  May  13-18,  St.  Louis.  Mo. 

AMER1C.\.\'  .ASSOCI.\TIOX  OF  EN- 
GINEERS :  29  South  La  Salle  St.. 
Chicago:  May  14,  Chicago. 

AMERICAN  SOCIETY  OF  MECHAN- 
IC.A.L  ENGINEERS;  29  West  39th 
St.,  New  York  :  Spring  meeting,  June 
4-7,    Worcester.    Mas.s. 

AMERICAN  IN.STITL'TE  OF  CHEMI- 
CAL ENGINEERS;  129  York  St.. 
Brooklyn,  N.  Y.  ;  June  19-22,  Ber- 
lin.   N.    H. 

AMf^RICAN  CO.VCRETE  IN.STI- 
TL'TE ;  27  School  Si..  Boston ;  June 
24-26,  Atlantic  City,  .V.  J. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS  ;  University  of 
Penn.sylvania,  Philadelphia ;  June 
25-28,  Atlantic  City,   N.  J. 

AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS  ;  29  West 
39th  St.,  New  York;  Atlantic  Citv. 
June  26-28. 


Charles  Evan  Fowler,  consulting  en- 
gineer, of  New  York,  on  April  11  ad- 
dressed the  members  of  The  Engi- 
neers' Club  of  Trenton  on  "Long 
Spans  and   Deep  Foundations." 

The  annual  meeting  of  the  National 
Fire  Protection  Assn.  is  to  be  held  in 
Chicago,  May  7-9.  The  nominating  com- 
mittee has  reported  the  name  of  F.  J.  T. 
Stewart,  of  the  New  York  Board  of 
F'ire  Underwriters,  for  president  for  the 
ensuing  year. 

At  the  meeting  Apr.  24  of  ♦he  Munic- 
ipal Engineers  oi  the  City  of  New 
York  a  paper  v.ntitled,  "Reinforced 
Concrete  Pipe"  was  presented  by 
George  C.  Bartram,  recently  with  the 
Lock  Joint  Pipe  Co.  The  paper  was 
illustrated  with  lantern  slides. 

The  Engineers'  Club  of  Philadelphia 

will  hold  a  special  meeting  at  Wither- 
spoon  Hall,  Apr.  29,  at  which  a  paper 
on  "The  Social,  Political  and  Industrial 
Revolution  of  China"  vnW  be  read  by 
Dr.  Frederic  Poole.  Dr.  Poole's  story 
oc  China's  modem  progress  and  the 
ability  of  the  Chinese  to  compete  with 
the  Western  world  will  be  illustrated 
by    color    slides    and    motion    pictures 


taken  by  him  during  a  recent  journey 
through  the  provinces  of  China  a«  the 
guest  of  the  provincial  viceroys.  Pre- 
ceding the  address,  Dr.  Poole,  in  full 
Mandarin  costume,  will  present  an  il- 
lu.strated  description  of  the  "Humors 
of  the  Chinese  written  language." 

At  the  meeting  Apr.  23  of  the  Al- 
bany Society  of  Civil  Engineers  an  il- 
lustrated address  on  "The  Disposal  of 
Municipal  Refuse"  will  be  given  by 
Theodore  Horton,  chief  engineer  of  the 
New  York  State  Board  of  Health. 

.\t  the  meeting  .A.pr.  1.5  of  the  Engi- 
neers' Club  of  Chattanooga,  Tenn.,  John 
Y.  Bayliss,  district  engineer,  division  of 
valuation.  Interstate  Commerce  Com- 
mission, delivered  an  address  on  the 
Madeira-Mamore  Ry.,  in  Brazil,  a  re- 
markable piece  of  engineering  work. 

The  next  meeting  of  The  Texas 
Association  of  .Members  of  the  Ameri- 
can Society  of  Civil  Engineers  will  be 
held  at  the  Agricultural  and  Mechani- 
cal College  of  Texas,  at  College  Station 
May  9-10. 

A  "get-together  meeting"  of  the 
Northwestern  Society  of  Highway  En- 
gineers was  held  in  Seattle,  Wash.. 
Apr.  12-13.  Approximately  seventy- 
engineers,  members  of  the  organization, 
were  in  attendance.  While  a  consider- 
able portion  of  the  sessions  was  de- 
voted to  the  reading  and  discussion  of 
papers  on  highways  and  highway  con- 
struction, the  real  reasons  for  the  meet- 
ings were,  first,  acquisition  of  new  mem- 
bers, second,  publicity  for  the  organiza- 
tion and  third,  the  assembling  of  the 
members  of  the  society  for  the  purpose 
of  becoming  acquainted.  The  society 
was  organized  in  Portland,  Ore.,  Apr. 
9,  1917,  by  Oregon  engineers  who  ap- 
preciated the  real  necessity  of  coopera- 
tion bet^-een  the  engineers  of  the 
Northwest  if  the  best  results  were  to 
be  obtained.  The  membership  has 
grown  from  38  to  136,  and  it  is  hoped 
to  increase  it  to  at  least  500.  Head- 
quarters are  in  Portland.  Ore.  The 
president  is  Herbert  Nunn,  state  high- 
way engineer,  Salem,  Ore.;  the  secre- 
tary is  C.  G.  Reiter,  Hillsboro,  Ore. 

The  .Madras.  India.  Local  and  Mu- 
nicipal Engineers'  .\ssn.  has  been  or- 
ganized by  engineers  and  assistant  en- 
gineers of  the  district  boarJs  and  mu- 
nicipalities in  the  Madras  Presidency, 
for  the  exchange  of  ideas  and  the  im- 
p»*ovement  of  work  done  under  the 
various  local  boards.  The  members  are 
largely  native  engineers.  At  a  recent 
meeting  hill  roads  with  grades  steeper 
than  5%  were  opposed,  as  they  are 
hard  on  traffic  and  difficult  to  maintain. 
Bridges  of  pile  bents  with  reinforced- 
concrete  slab  decks  were  advocated  for 
crossing  irrigation  ditches  and  streams 
in  wet  alluvial  soil.  A  6-'.n.  bed  of  im- 
perAious  earth  is  better  than  sand  for 
road  foundations  in  black  cotton  soil, 
said  one  speaker,  who  explained  that 
many  massive  temples  an  1  other  heavy 
buildings   have  a  24-   to  36-in.  bed  of 
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such  material  between  their  foundations 
and  the  black  soil.  Unless  such  an  im- 
pervious covering  is  used  the  road  ma- 
terial will  sink  into  the  soil  and  dis- 
appear during  the  wet  season.  The 
pi-esident  of  the  association  is  K. 
Krisna  Nayar,  district  board  engineer 
of  Malabar;  the  secretary  is  Sitaram 
Aiyar,  district  board  engineer,  Vellore. 


PERSONAL  Notes 


John  F.  Birney,  who  for  four 
years  was  county  engineer  of  Snoho- 
mish County,  at  Everett,  Wash.,  has 
been  appointed  chief  assistant  to  J.  M. 
McCaw,  county  engineer,  Whitman 
County,  at  Colfax.  Mr.  Birney  is  a 
past  president  of  the  Washington  State 
Association  of  Engineers. 

Robert  A.  Booth,  Eugene, 
Ore.,  has  been  appointed  as  the  new 
member  of  the  Oregon  State  Highway 
Commission  to  succeed  E.  J.  Adams, 
whose  term  expired  Mar.  31. 

LouiP  Scott,  field  engineer  in 
the  county  engineer's  office,  Jersey 
City,  N.  J.,  will  occupy  a  position  as 
field  engineer  with  the  State  Highway 
Department,  Trenton,  N.  J.,  on  May  1. 

George  C.  Oxer,  who  has  been 
supervising  engineer  for  the  Braden 
Copper  Co.,  New  York  City,  is  now  as- 
sociated with  Col.  Hugh  L.  Cooper  on 
the  Muscle  Shoals  Dam  project,  Ala- 
bama. 

K.  H.  Talbot,  formerly  division 
engineer  of  the  Universal  Portland 
Cement  Co.  at  Pittsburgh,  has  been 
commissioned  first  lieutenant  in  the 
Quartermaster  Corps,  U.  S.  A.,  and  is 
now  stationed  at  Harrisburg,  Penn. 

John  W.  Herbert,  Helmetta, 
N.  J.,  a  member  of  the  New  Jersey 
State  Highway  Commission,  was  at  its 
last  meeting  elected  president  for  the 
ensuing  year. 

Isaac  S.  Walker  was  ap- 
pointed Apr.  1  assistant  engineer  in 
charge  of  the  sewage  disposal  division, 
bureau  of  surveys.  Department  of  Pub- 
lic Works,  Philadelphia,  to  fill  the 
vacancy  caused  by  the  departure  of 
W.  L.  Stevenson,  who,  as  noted  m 
Engineering  News-Record  of  Apr.  11, 
p.  740,  has  accepted  a  position  with 
the  U.  S.  Shipping  Board.  Mr.  Walker 
has  been  connected  with  the  bureau  of 
surveys  since  October,  1916,  as  assist- 
ant engineer  in  charge  of  design.  He 
was  formerly  a  member  of  the  staff  of 
Hering  &  Fuller,  and  that  of  Hering  & 
Gregory,  consulting  engineers.  New 
York.  Prior  to  1910  he  was  engaged 
with  the  bureau  of  filtration,  Philadel- 
phia, for  nine  years,  on  the  construction 
of  filtration  works. 

W  H.  M  E  R  R  I  L  L,  president  of  the 
Underwriters'  Laboratory,  Chicago,  has 


been  appointed  section  committee 
chairman  of  the  newly  organized  fire 
prevention  section  of  the  war  industries 
board  of  the  Council  of  National  De- 
fense. Mr.  Merrill  is  now  in  Washing- 
ton to  assume  the  duties  of  the  new 
position  for  the  period  of  the  war. 

J.  W.  Adams,  city  engineer  of 
Chatham,  Ont.,  has  resigned  to  go  into 
business  at  Windsor,  Ont. 

.Norman  P.  Gerhard,  for  ten 
years  assistant  engineer,  Board  of 
Water  Supply,  City  of  New  York,  has 
accepted  a  position  as  resident  engi- 
neer for  James  H.  Fuertes,  consulting 
engineer,  at  Cumberland,  Maryland. 

Howard  Stillwell,  formerly 
engineer  with  the  Solomon-Norcross  Co., 
consulting  engineers,  Atlanta,  Ga.,  and 
associated  with  P.  H.  Norcross,  super- 
vising engineer  in  the  construction  of 
the  army  cantonments  near  Columbia, 
S.  C,  is  now  engineer  in  the  electrical 
and  inspection  department  of  the 
South-Eastern  Underwriters'  Assn., 
Atlanta. 

Edmund  G.  Simons,  assistant 
transit  commissioner  of  Pittsburgh, 
has  been  called  into  active  service  as 
first  lieutenant.  Engineer  Reserve 
Corps.  After  being  graduated  from 
Union  College,  in  1905,  Mr.  Simons 
spent  eleven  years  in  construction  work, 
including  three  years  of  railroad  build- 
ing in  China.  The  remaining  two  years 
since  1905  have  been  spent  in  making 
studies  for  the  relief  of  transit  prob- 
lems in  Chicago  and  Pittsburgh. 

A.  G.  D  A  L  z  E  l  L,  assistant  city 
engineer  of  Vancouver,  B.  C,  has  re- 
signed. Mr.  Dalzell,  who  is  secretary 
of  the  Vancouver  branch  of  the  Engi- 
neering Institute  of  Canada,  has  had 
charge  of  important  sewer  design  and 
construction  for  the  city  for  the  past 
six  years, 

C.  Brakenridge  has  resigned 
from  the  position  of  deputy  city  engi- 
neer at  Vancouver,  B.  C,  and  will 
open  an  engineering  office  in  that  city. 

KiRBY  S.  Heck  has  been  ap- 
pointed city  harbor  engineer  of  Fruit- 
vale,  Calif.  Mr.  Heck  has  been  em- 
ployed for  many  years  in  government 
engineering  work,  and  has  been  in  Cali- 
fornia since  returning  from  the  Philip- 
pines, where  he  was  in  charge  of  engi- 
neering for  the  Bureau  of  Public 
Works  of  Manila. 

Morse  W.  Rew  has  resigned 
from  the  position  of  chief  engineer  of 
the  Pittsburgh  Transit  Commission  to 
become  an  assistant  to  A.  M.  Tay- 
lor, who  is  in  charge  of  the  division 
of  passenger  transportation  of  the 
Emergency  Fleet  Corporation.  Mr. 
Rew  is  a  graduate  of  Grinnell  College, 
Iowa,  and  of  the  Massachusetts  Insti- 
tute of  Technology.  After  completing 
his  course  at  the  latter  institution,  in 
1909,  he  remained  two  years  as  an  in- 


structor in  civil  engineering.  After 
this  he  held  positions  as  designing  en- 
gineer in  the  department  of  bridges, 
and  in  the  port  director's  and  transit 
commission's  offices,  Boston.  From  Bos- 
ton Mr.  Rew  went  to  Cincinnati  as  de- 
signing engineer  for  the  transit  com- 
mission, later  becoming  principal  as- 
sistant, which  position  he  resigned  in 
1916  to  become  chief  engineer  of  the 
Pittsburgh  Transit  Commission. 

J.  Perry  Shumaker,  recently 
city  engineer  of  Xenia,  Ohio,  has  ac- 
cepted a  position  with  the  Sherman 
Engineering  Co.,  Toledo,  Ohio,  and  will 
take  charge  of  completing  paving  work 
in  Sidney,  Ohio. 

O.  S.  Maple,  formerly  purchasing 
assistant  of  the  United  States  Shipping 
Board,  Emergency  Fleet  Corporation, 
at  Washington,  D.  C,  has  recently  been 
appointed  assistant  purchasing  officer 
of  the  corporation. 

Burnett  Hamilton,  who  has 
served  as  assistant  city  en<^inper  of 
Alameda,  Calif.,  for  several  months, 
has  been  appointed  temporary  succts- 
sor  to  C.  E.  Hickok,  city  engineer,  now 
on  leave  of  absence  and  a  captain  in 
the  engineer  corps  at  Camp  Lee,  Vir- 
ginia. 


Obituary 


Joseph  McG.  Lanigan,  for- 
merly of  Syracuse,  N.  Y.,  a  cadet  in 
the  aviation  camp  at  Fort  Worth,  Tex., 
was  instantly  killed  Mar.  16  by  a  fall 
while  making  a  trial  flight.  Mr.  Lani- 
gan, who  was  27  years  old,  was  gradu- 
ated from  Syracuse  University  in  1913. 
After  a  short  period  with  the  U.  S. 
Coast  and  Geodetic  Survey  he  became 
a  member  of  the  editorial  staff  of 
Engineering  Record,  where  he  re- 
mained until  the  end  of  1914.  He  then 
became  connected  with  the  Austin  Con- 
struction Co.,  Cleveland,  and  remained 
with  that  company  in  various  capaci- 
ties and  at  various  points  until  his  en- 
listment last  October.  His  last  work 
before  enlistment  was  as  purchasing 
agent  on  the  $2,000,000  Curtiss-Wright 
airplane  plant  at  Buffalo. 

Frank  McEachern,  secre- 
tary and  treasurer  of  J.  A.  McEachern 
&  Co.,  bridge,  wharf  and  pile  driving 
contractors,  Seattle,  was  found  dead 
in  the  back  seat  of  an  automobile  near 
the  company's  offices  in  Seattle  Apr.  9. 
There  were  two  bullet  holes  in  his 
head.  Officials  called  it  a  case  of  sui- 
cide, bu^  admitted  that  all  circum- 
stances surrounding  the  case  had  not 
been  cleared  up.  Mr.  McEachern  was 
in  the  employ  of  the  Puget  Sound  Bridge 
&  Dredging  Co.,  Seattle,  for  eight 
years,  until  the  firm  of  J.  A.  McEachern 
&  Co.  was  formed  by  three  brothers. 


News  of  Engineering  Industries 


FOR     MANUFACTURERS     WHO     SERVE     ENGINEERS     AND     CONTRACTORS 


Fuel  Administration  Restricts 
Clay  Products  Output 

Orders  Affecting  Other  Industries  Ex- 
pected to  Follow — Present  Order 
Insures  Supply 

The  United  States  Fuel  Administra- 
tion has  issued  regulations,  approved  by 
the  War  Industries  Board,  placins?  def- 
inite restrictions  on  the  manufacture  of 
clay  products,  through  a  reai-rangement 
i\r)d  division  of  the  manufacturing  pro- 
gram of  this  industry.  Since  the  regu- 
lations contemplate  furnishing  these 
industries  with  definite  quantities  of 
fuel,  sufRcient  for  maintaining  fixed  per- 
centages of  the  previous  average  output, 
it  is  thought  that  the  new  order  will 
serve  as  practical  assurance  to  users  of 
brick,  pipe,  tile  and  other  clay  prod- 
ucts of  a  supply  adequate  for  the  cur- 
tailed demands  of  the  war  period. 

Manufacturers  of  hollow  tile,  drain 
tile  and  sewer  pipe  will  be  allowed  a 
supply  of  coal  sufficient  for  producing 
75%  of  their  average  capacity,  meas- 
ured by  the  production  of  the  past  three 
years.  Manufacturers  of  face  brick, 
common  brick,  paving  brick,  terra  cotta, 
roofing  tile,  floor  and  wall  tile  and  san- 
itary wares  will  be  allowed  a  fuel  sup- 
ply sufficient  for  producing  50%  of  their 
average  output  on  the  same  basis. 
Firms  manufacturing  stoneware  will 
be  required  to  restrict  their  output  only 
15%,  while  firms  manufacturing  chem- 
ical stoneware  are  not  included  in  the 
order. 

Other  Orders  Expected 
It  is  thought  that  the  present  order 
is  the  first  of  a  series  of  similar  orders 
which  will  affect  other  building  trades 
industries.  The  Fuel  Administration 
announces  that  the  restrictions  have 
been  ordered  after  careful  investigation 
and  that  they  represent  x-ates  of  produc- 
tion calculated  for  the  best  interests  of 
the  necessary  Government  work  and  in 
general  for  the  interests  of  the  manu- 
factui'ers  involved. 

It  is  stated  that  the  experience  of  the 
last  year  has  brought  two  facts  cli  trly 
to  the  front:  (1)  That  as  far  as  p«.ssi- 
ble  new  war  work  must  be  placed  in  old 
factories  confined  to  less  essential  pro- 
duction, in  order  to  avoid  building,  hous- 
ing and  transportation  problems  which 
necessarily  follow  the  setting  up  of  new 
plants  for  war  production;  (2)  that  in 
addition  to  this  transfer  it  will  be  neces- 
sary for  many  industries  to  make  de- 
liberate sacrifices  of  a  part  of  their  or- 
dinary business  in  order  that  there  may 
be  transportation  facilities,  men  and 
materials  enough  for  war  production. 
The  Fuel  Administration  announces 
that  for  several  months  it  has  been  ob- 


taining information  jointly  with  the 
War  Industries  Board  which  would  per- 
mit the  reorganization  of  less  essential 
industries,  such  as  those  pi^oducing 
building  materials,  which  tax  trans- 
portation facilities  and  fuel  supplies  to 
the  largest  extent. 

The  present  order  provides  that  pool- 
ing of  manufactui-ing  facilities  will  be 
permitted  wherever  it  can  be  shown 
that  such  an  an-angement  would  save 
fuel.  No  new  plants  may  be  started 
and  no  plant  is  to  undertake  the  man- 
ufacture of  new  products  without  the 
special  peraiission  of  the  Fuel  Adminis- 
tration. 

Individual  Claims  Allowed 
Manufacturers  will  have  the  right  to 
present  their  individual  claims  to  the 
Fuel  Administration  for  securing  spe- 
cial pennission  to  increase  operations 
to  fill  orders  when  it  is  found  that  the 
demand  of  the  market  cannot  be  sup- 
plied. Such  special  permission  will  be 
granted  upon  evidence  that  the  neces- 
sities of  the  Government  in  the  par- 
ticular district  in  which  a  manufacturer 
is  located  cannot  be  supplied  by  plants 
within  practical  shipping  distance  with- 
out the  granting  of  an  exception  to  the 
general  rule. 

Equal  ti'eatment  for  all  plants  is  pro- 
vided wherever  possible.  Allowance, 
however,  is  made  in  the  plant  for  recog- 
nizing individual  instances  where  an 
abundance  of  fuel  and  absence  of  con- 
gestion make  it  desirable  to  permit  a 
large  proportion  of  production  in  a  given 
district.  The  granting  of  the  right  to 
produce  such  additional  output  is  safe- 
guarded so  that  general  conditions  in 
the  different  trades  will  not  be  seri- 
ously affected. 


President  Expected  to  Name 
Labor  Director 

It  is  expected  in  Washington  that 
President  Wilson  will  soon  name  a 
national  Labor  Administrator,  who  will 
have  charge  of  all  labor  problems  in- 
volved in  the  production  of  war  sup- 
plies. In  this  case  it  is  understood  t'lat 
the  duties  now  performed  by  the  pres- 
ent labor  bureaus  in  the  Government 
departments  which  deal  with  war  ma- 
terials production  will  be  taken  over 
and  coordinated  by  the  new  officer. 


Building  Officials'  Conference  to 
Meet  in  Chicago 

The  1918  building  officials'  conference 
will  be  held  at  the  La  Salle  Hotel,  Chi- 
cago, May  9-11,  in  connection  with  the 
annual  meeting  of  the  National  Fire 
Protection  Assn..  the  business  sessions 
of  which  will  be  held  on  May  7-8. 


Steam  Shovels  and  Mixers 
Puzzle  Foreign  Buyers 

A   Letter  from   New   Zealand  Which 
Shows   Need   for   Careful    Instruc- 
tions on  Equipment 

To  the  manufacturer  of  construction 
equipment  who  imagines  that  his  ordi- 
nary catalogs  will  suffice  for  any  Eng- 
lish-speaking country,  the  letter  printed 
below  reveals  some  interesting  facts. 
Instead  of  a  commonplace,  almost  a 
"staple,"  article  of  equipment,  the 
revolving  steam  shovel  is  an  unsolved 
mystery  in  some  quarters  of  the  globe; 
a  concrete  mixer  becomes  a  complex 
puzzle;  tower  and  chute  equipment  may 
be  unknown. 

Literature  sent  with  plant  or  equip- 
ment sold  to  distant  countries  should 
be  fully  descriptive.  It  should  outline 
the  correct  method  of  laying  out,  un- 
loading, assembling  and  erecting  equip- 
ment. It  should  detail  the  method  of 
operation  and  the  iiumber  of  men 
needed  for  each  kind  of  work  done  in 
connection  with  the  plant.  If  you  have 
any  doubt  of  the  worth  of  these  sug- 
gestions, read  this  letter  received  by 
an  American  manufacturer  from  a  con- 
struction man  in  New  Zealand: 

"New  Zealand  is  far  away  from  the 
center  of  up-to-date  methods,  and  I  must 
confess,  it  is  the  general  thing  to  see 
fair-sized  jobs  going  on  where  the 
methods  of  construction  and  the  plant 
in  use  are  very  primitive.  The  class 
of  labor,  both  skilled  and  unskilled, 
taken  on  the  whole  throughout  the 
country,  is  poor.  Therefore  the  cost 
of  a  job  is  very  dear  in  comparison  with 
the  same  work  where  good  labor  and 
labor-saving  machinery  are  used. 

"Labor-saving  machinery  in  this 
country  is  always  noticeable  by  its  ab- 
sence on  any  job.  The  trouble  seems 
to  me  to  be  caused  by  the  fact  that 
there  are  no  means  hpre  for  contractors 
to  get  advice,  or  information  about 
cost,  or  any  details,  about  any  plant 
they  would  require  for  the  speeding 
up  of  their  work,  and  worse  still  is  the 
fact  that  there  are  no  expert  or  special- 
ized supply  houses. 

Steam  Shovel  Never  Started 
"For  instance,  a  few  weeks  ago  I 
visited  a  contractor  who  had  been  sup- 
plied by  a  local  agent  with  a  concrete 
mixer,  ordinarily  sold  in  the  United 
States  for  about  i'75.  The  contractor 
was  charged  £220  here.  When  I  went 
on  to  the  job  several  weeks  later  the 
contractor  and  his  foreman  could  not 
run  it  until  I  showed  them.  The  agents 
did  not  know  the  elementary  principles 
of  it. 

"I  must  tell  you  that  a  part  of  the 
trouble  which  need^  overcoming  in  this 
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country  is  that  the  engineers  and  in- 
spectors need  educating  in  the  use  of 
plant.  When  you  accomplish  this  there- 
will  be  a  large  sale  of  suitable  plant, 
because,  as  I  said  before,  good  labor  is 
scarce,  and  after  the  war  machinery 
must  be  used  to  make  up  for  the  lost 
labor. 

"I  will  give  you  an  instance  to  con- 
firm this.  I  am  acquainted  with  a  piece 
of  work  (railway  cuttings,  etc.)  where 
there  is  a  steam  shovel.  Well,  that 
shovel  is  in  just  about  the  same  place 
as  it  was  when  unpacked  two  years 
ago.  The  engineer  in  charge  on  the 
job  says  he  cannot  do  any  good  with 
it,  and  prefers  to  use  the  hand  wheel- 
barrow. The  same  job  let  a  contract 
to  a  team  of  men  and  horses  to  do 
seme  grading  at  one  shilling  per  yard 
in  soft  loam  soil.  They  could  not  make 
it  pay,  so  barrows  finished  it." 

This  letter  suggests,  too,  the  need  for 
export  connections  which  are  able  to 
give  service  and  instruction  to  users  of 
equipment  shipped  abroad.  Many  big 
manufacturers  have  their  own  repre- 
sentatives who  are  close  enough  to  their 
trade  to  see  that  equipment  is  set  up 
properly  and  used  to  best  advantage. 
There  are  a  number  of  big  export  or- 
ganizations also  giving  this  service  to 
manufacturers  and  purchasers. 

Market  for  Construction  Materials 
and  Machinery  in  Colombia 

"Construction  Materials  and  Machin- 
ery in  Colombia"  is  the  title  of  a  new 
report  just  issued  by  the  Department 
of  Commerce.  It  was  prepared  by  Spe- 
cial Agent  W.  W.  Ewing,  who  has  just 
finished  a  personal  investigation  on  the 
ground. 

The  report  contains  a  general  intro- 
duction covering  the  industries,  re- 
sources, means  of  communication,  archi- 
tecture, and  construction  of  the  coun- 
try, and  chapters  devoted  to  specific 
building  activities,  markets  for  particu- 
lar lines  of  materials  and  machinery, 
and  commercial  practices  and  require- 
ments. 

Mr.  Ewing  reports  that  Americans 
have  a  bigger  business  in  Colombia  now 
than  before  the  war,  and  sees  no  insur- 
mountable obstacles  in  the  way  of  doing 
even  better  when  peace  is  made.  Copies 
of  the  report  can  be  obtained  by  appli- 
cation to  the  superintendent  of  docu- 
ments, Washington,  D.  C,  or  to  any  of 
the  district  offices  of  the  Bureau  of 
Foreign  and  Domestic  Commerce. 

Only  Half  Capacity  of  Structural 
Shops  Contracted  For 

Figures  collected  by  the  Bridge  Build- 
ers and  Structural  Society  during 
March  show  that  only  47%  of  the 
capacity  of  the  bridge  and  structural 
shops  of  the  country  was  contracted 
for.  This  condition  is  understood  to 
be  due  to  the  inability  of  the  mills  to 
keep  the  shops  supplied  with  a  suffi- 
cient quantity  of  plates  a. id  shapes  to 
maintain  maximum  production,  rather 
than  to  a  shortage  of  orders  for  deliv- 
ery in  the  near  future. 


Foreign  Trades  Council  Discusses 
After- War  Commerce 

The  fifth  annual  convention  of  the 
I  oreign  Trades  Council,  held  in  Cin- 
cinnati last  week,  was  characterized 
by  the  optimistic  attitude  of  the  speak- 
ers regarding  after-the-war  commerce 
and  general  industrial  conditions.  James 
A.  Farrell,  of  New  York,  chairman  of 
the  National  Foreign  Trades  Council, 
president  of  the  United  States  Steel 
Corporation,  in  speaking  on  "Foreign 
Trade  Aspects,"  said,  "We  shall  see 
such  an  increase  of  the  world's  work  as 
will  go  far  to  compensate  for  the  ap- 
palling destructions  which  the  past  four 
years  have  witnessed."  Mr.  FaiTell  em- 
phasized the  fact  that  the  giarantic  task 
now  confronting  the  United  States  was 
not  only  to  win  the  war  and  insure  the 
continuance  of  our  own  national  exist- 
ence, but  also  that  "our  great  resources 
should  be  fully  utilized  for  the  restora- 
tion of  the  decadent  industry  of  ship- 
building." 

It  was  emphasized  by  the  speakers 
at  the  convention  that  there  would  be  a 
large  amount  of  American  shipping- 
available  for  foreign  trading  after 
the  war.  It  was  pointed  out  that  a 
natural  outcome  would  be  the  formula- 
tion of  a  definite  plan  of  international 
cooperation  in  the  financing  of  foreign 
trade  and  enterprises. 

Robert  S.  Alter,  of  Cincinnati,  presi- 
dent of  the  American  Tool  Works  Co., 
declared  that  export-trade  problems  of 
the  past  will  likely  not  be  identical  with 
those  of  the  future  after  peace  is  de- 
clared. "America  should  realize  that 
conditions  will  change,"  said  Mr.  Alter, 
'and  we  Americans  should  give  the  best 
of  our  thoughts,  individually  and  col- 
lectively, in  an  endeavor  to  ascertain 
just  what  the  requirements  will  be  to 
develop  and  maintain  that  vast  amount 
of  foreign  trade  obtainable  after  the 
war,  said  by  many  to  be  within  easy 
reach  of  us  all." 


Employment   Managers   Training 
Under  Government  Auspices 

The  first  course  of  intensive  training 
in  employment  management  under  Gov- 
ernmenL  supervision  opened  at  the  Uni- 
versity of  Rochester,  N.  Y.,  Mar.  26, 
according  to  an  announcement  recently 
made  by  Henry  P.  Kendall,  chairman  of 
the  committee  on  industrial  relations 
of  the  United  States  Chamber  of  Com- 
merce. Twenty  prospective  employment 
managers,  sent  by  manufacturers  hav- 
ing war  contracts,  including  especially 
shipbuilding  plants  and  several  depart- 
ments at  Washington,  began  to  take  six 
weeks'  intensive  training  in  che  prac- 
tice and  theory  of  employment  man- 
agement. Fifteen  Rochester  factories 
are  providing  the  laboratory  work  and 
assisting  the  University  of  Rochester 
in  presenting  the  theory  of  personnel 
management. 

The  course  is  given  at  the  express 
request  and  under  the  supervision  of 
the    industrial    service    sections    of   the 


several  departments  at  Washington, 
including  the  Emergency  Fleet  Corpo- 
ration, the  Ordnance  Department,  the 
Quartermaster  Department,  the  De- 
partment of  Labor,  and  the  Navy.  The 
work  has  the  endorsement  of  the  edu- 
cational committee  of  the  general  staff 
of  the  War  Department  and  the  War 
Industries  Board.  The  storage  com- 
mittee of  the  latter  has  undertaken  the 
organization  of  the  work. 

Any  member  of  the  National  Cham- 
ber of  Commerce  that  wishes  to  apply 
to  send  a  student  to  one  of  these  courses 
should  write  to  Employment  Managers' 
Division,  5207  New  Interior  Building, 
Washington,  D.  C,  which  is  handling 
the  detail  work  for  the  various  depart- 
ments cooperating.  The  next  course 
will  be  opened  at  Boston  with  Harvard 
University,  Massachusetts  Institute  of 
Technology  and  Boston  University 
cooperating  in  the  instruction,  and  the 
Boston  Employment  Managers'  Assn. 
directing  the  laboratory  work.  Appli- 
cations for  this  course  should  be  made 
immediately. 


Bucket  Excavator  Does  Heavy 
Trenching  Work 

Steam  shovels  have  been  used  to  a 
great  extent  for  heavy  trenching  work 
where  the  character  of  material  han- 
dled and  the  width  of  cut  were  beyond 
the  capacity  of  trenching  machines. 
For  the  purpose  of  performing  this 
class  of  work  more  rapidly,  a  trench- 
ing machine  has  been  introduced  which 
is  of  the  ladder  bucket  type  but  built 
along  heavy  steam  shovel  lines.  It  is 
shown  in  the  accompanying  illustration. 

The  gears,  bearings,  shafts,  engines 
and  boiler  of  the  machine  are  built  to 
steam  shovel  standards,  and  all  of  its 
parts  and  fittings  are  designed  for  extra 
strength,  with  a  view  to  handling  heavy 
trenching  work.  The  buckets  are  of 
the  open  or  scraper  type,  attached  to 
the  chair  links  by  steel  arms,  and  can 
readily  be  removed  when  changing 
from  one  size  to  another.  They  are 
furnished  in  widths  of  72,  60,  48,  36 
and  24  inches. 

In  addition  to  providing  a  simple 
means  of  connecting  the  bucket  to  the 
links,  the  steel  arms  give  the  bucket 
a  forward  motion  when  passing  over 
the  upper  tumbler,  so  that  they  may 
be  easily  cleaned  when  operating  in 
sticky  material.  This  motion  also 
throws  the  material  forward  onto  the 
conveyors  so  that  it  does  not  fall  back 
into  the  trench. 

The  standard  ladder  is  designed  to 
dig  a  maximum  of  17  feet  below  wheel 
base,  the  same  ladder  being  used  for 
each  size  bucket.  It  is  provided  with 
a  removable  section  which  may  be 
taken  out  when  digging  12  ft.  or  less, 
and  can  be  furnished  with  an  exten- 
sion to  dig  to  a  depth  of  20  feet. 

The  conveyor  is  driven  by  an  inde- 
pendent reversible  engine,  so  that  its 
speed  is  independent  of  the  operation 
of  the  bucket.    It  is  controlled  by  levers 
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at  the  operator's  stand,  and  run  in 
either  direction  at  any  speed  of  650  ft. 
per  min.,  permitting  work  to  be  done 
in  close  quarters,  where  it  is  necessary 
to  deposit  the  material  on  both  sides, 
or  in  caving  material,  where  the  con- 
veyor is  called  upon  to  handle  an  ex- 
cess output. 

The  machine  is  mounted  on  cater- 
pillar traction  at  the  rear  and  traction 
wheels  at  the  front.  The  variation  of 
digging  speed  is  controlled  by  a  lever 
at  the  operator's  stand,  and  may  be 
changed  without  stopping  the  machine. 
The  operator's  stand  is  located  on  top 
of  the  frame  at  the  head  of  the  dig- 
ging ladder,  giving  a  view  of  the  bot- 
tom of  the  trench  as  well  as  of  the  road 
ahead. 

The  approximate  total  weight  of  the 
machine  in  working  order  is  36  tons. 
The  length  over  all,  without  ladder,  is 
33  ft. ;  the  length  with  the  ladder  raised 
is  approximately  54  ft.  The  height 
over  all  is  15  ft.,  and  the  width  over  the 
caterpillars  is  10  feet. 

This  trenching  machine  has  been 
placed  on  the  market  by  the  Bucyrus 
Company,  of  South  Milwaukee,  Wis. 


drafting  room  a  new  folding  wall  rack 
has  been  produced  by  the  National  Co., 
of  273  Congress  St.,  Boston.  The  rack 
consists  of  a  wooden  frame,  as  shown 
in  the  accompanying  illustration,  which 
is  supplied  with  hooks  for  suspending 
from  molding,  or  which  can  be  folded 
and  nailed  to  the  wall.  When  not  in 
use  the  rack  can  be  folded  against  the 
wall,  and  a  removable  index  card  in 
the  frame  readily  shows  the  contents 
of  the  holder. 

"The  capacity  of  the  rack  is  60  prints 
or  sheets,  using  six  special  folders 
manufactured  for  the  purpose. 


Business  Notes 


The  Howes  Foundry  ai  Equipment 
Co.  has  recently  acquired  the  Central 
Bronze  Co.,  which  will  cooperate  with 
the  plant  of  the  Howes  company  in  the 
manufacture  of  bronze  valves  and  fit- 
tings. 

Col.  Henry  T.  Dope  has  resigned  his 
position  as  vice-president  and  general 
n.anager  of  sales  of  the  Carnegie  Steel 
Co.,  to  devote  his  time  to  private  in- 
terests. William  G.  Clyde  has  suc- 
ceeded to  the  position.  Mr.  Clyde's 
connection  with  the  United  States  Steel 
Corporation  dates  from  1894.  Charles 
L.  Wood,  previously  assistant  to  Mr. 
Clyde,  has  been  promoted  to  assistant 
general  manatjer  of  sales  in  charge  of 
the  bureau  of  bars  and  hoops. 

The  George  B.  Curd  Co.  has  pur- 
chased a  plant  in  Cincinnati,  which 
will  be  devoted  to  rebuilding  and  re- 
pairing railroad  equipment. 

The  Blaw-Knox  Pressed  Steel  Co. 
will  discontinue  its  plant  at  Wheatland 
and  will  concentrate  its  work  at  Ho- 
boken,  near  Pittsburgh. 

The  Union  Smelting  &  Refining 
Co.,  Inc.,  has  opened  its  new  plant  at 
Avenue  L  and  St.  Charles  St.,  New- 
ark, N.  J. 

Dwight  K.  Bartlett,  assistant  mana- 
ger of  the  Builders'  Iron  Foundry, 
Providence,  R.  I.,  is  to  become  manager 
of  Electro  Bleaching  Gas  Co.'s  New- 
York  office. 


Trade  Publications 


New  Folding  Wall  Rack  for  Filing 
and  Holding  Drawings 

For     filing     and     holding     drawings, 
schedules  and  records  in  the  office  and 


C.  P.  Coleman  has  been  elected 
president  of  the  Worthington  Pump 
&  Machinery  Corporation.  Mr.  Cole- 
man advances  from  the  position  of  vice- 
president,  which  he  has  held  since  May, 
1916.  After  his  graduation  from  Le- 
high University  he  was  employed  in 
various  positions  by  the  Lehigh  Valley 
R.  R.  until  1903,  when  he  was  made 
secretary  and  treasurer  of  the  Singer 
Sewing  Machine  Co.,  and  put  in  charge 
of  the  construction  of  the  Singer  Build- 
ing, New  York  City.  In  1914  Mr.  Cole- 
man became  vice-president  of  the  Inter- 
national Steam  Pump  Co.,  which  was 
later  organized  into  the  present  Worth- 
ington Pump  &  Machinery  Corpora- 
tion. 

The  American  Abrasive  Metals  Co., 
New  York,  manufacturers  of  anti-slip 
treads,  has  opened  a  branch  office  in 
the  Conway  Building,  Chicago,  in 
charge  of  R.  L.  Brown. 

R.  W.  Douglas  has  resigned  as  man- 
ager of  the  Seattle  Master  Builders 
Assn.,  which  position  he  has  held  for 
the  last  three  years. 


"Bla\  Automatic  Single  Rope  Cable- 
way  Carriages''  is  the  title  of  a  new 
folder  published  by  the  Blaw-Knox 
Company. 

The  International  Motor  Co.  has 
issued  a  23-page  leaflet  'Uustrating 
various  types  of  Mack  motor  truck 
bodies. 

On  account  of  the  development  in 
deep  well  drilling,  which  has  called  for 
heavier  and  moi-e  specialized  equip- 
ment, the  Carnegie  Steel  Co.  has  issued 
the  fifth  edition  of  its  pamphlet  en- 
titled "Steel  Den-icks  and  Drilling 
Rigs." 

The  F.  C.  Austin  Co.  of  Chicago  has 
issued  a  new  83-page  catalog  entitled 
"Austin  Cube  Mixer."  The  catalog 
contains  numerous  illustrations  and  de- 
scriptions showing  the  uses  of  various 
types  of  Austin  mixers. 

The  Nisqually  Iron  Works,  Tacoma, 
Wash.,  have  issued  a  31-nage  pamphlet 
entitled  "Concrete  Pipe  Machines,"  con- 
taining descriptions  of  the  various  types 
and  uses  of  Hammond  pipe  machines. 
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Proposals 


For  Proposals   Advertised    See    Pages 
51-  Sla-  51b-  52-  5S  Inclusive 


WATER-WORKS 

See  Eng. 
Newp- Record 

Boston.    Mass Apr.  25 

Defiance,    O Apr.  .:5 

Hartford,    S.    D Apr.  25 

York  Twp.,   Out Apr.  18 

Ashland,     Pa Apr.  J5 

Manitowoc,    Wis Apr.  25 

Mineral    Wells.    Tex Apr  25 

Tucson,    Ariz Apr.  25 

Santa  Paula.  Cal Apr.  11 

Ft.  Worth,  Tex Apr.  11 

Adv.   Apr.   11.   18   and  25. 

Bushnell,    Neb Apr.  25 

Chicoutimi,    Que Apr.  25 


SEWERS 


West  Park.  O Apr.    4 

Parsons,     Kan Apr.  -5 

Cleveland,    O Apr.  2  5 

Wahpeton,    N.    D Apr.    18 

Pinebluff,    Wyo Apr.  25 

West    Park,    O Apr.   18 

Sleepy    Eye,    Minn Apr.  25 

South  Orange,   N.   J Apr.  25 

North    Arlington     (Arlington 

P.     O.) .Apr.  25 

Adv.    Apr.    25. 

Brainerd.    Minn Apr.  25 

Martinsburg,    W\    Va Apr.  25 


BRIDGES 


New   Phila..    O Apr.  11 

Uniontown,   Pa Apr.  11 

Lancaster.    Pa Apr.  18 

Bronxville,  N.  Y Apr.  18 

Adv.  Apr.    18  and  25. 

Vallejo,  Cal Feb.    7 

Abbott,     Me Apr.   1 8 

Monticello,      Me Apr.    1  8 

Hohenwald,     Tenn Apr.  25 

Tunesassa.  N.  Y Apr.  18 

Adv.  Apr.    18  and  25. 

Hayfield,  Minn Apr.  25 

Belva,  W.  Va Mar.  28 

Burfo'-d   Twp..    Out Apr.  18 

Long    Prairie.    Minn .Apr.  18 

Lawrence,    Mass .\pr.   1  K 

Adv.  Apr.   18  and  25. 

Seymour,     Tnd Apr.  25 

Redding,    Cal .Vpr.  2") 

Hartford   City,    Ind Apr.  2!. 

Parsons.  W.    Va Apr.  18 

Lake  Worth.   Pla Apr.  11 

Van    Horn,    Wash .Apr.  25 

Reading,     Pa Apr.  25 

Adv.   Apr.   25. 
Williamsport,    Pa,     Apr.  25 

Adv.    Apr.    25. 

Peru,    Ind Apr.  25 

Holloway,   Minn 4 Apr.  11 

Milton,     Fla Apr.  25 

Modesto,    Cal Apr.  25 

Harrisburg,     Pa Apr.  25 

Charleston,  W.  Va Apr.  18 


STREETS  AND  ROADS 


Apr. 

29 

Apr. 

29 

Apr. 

29 

Apr. 

29 

May 

1 

May 

1 

May 

1 

May 

1 

May 

.'J 

May 

4 

May 

6 

May 

f) 

May 

6 

May 

6 

May 

6 

Maj' 

6 

May 

6 

May 

7 

May 

7 

May 

7 

May 

7 

May 

8 

May 

8 

May 

9 

May  14 

May 

14 

May  16 

May  20 
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Bids 
Close 


Apr.  26 
.\pr.  26 
.\pr.  27 
Apr.  29 
Apr.  29 

Apr.  29 
Apr.  29 
Apr.  30 
Apr.  30 
Apr.  30 
Apr.  30 
Ma>'  1 
May  1 
May  1 
May  1 
May  1 
May  1 
May  1 
May  2 
May  3 
May  3 
May  3 
May     4 


May  6 

May  6 

May  6 

May  6 

May  6 

May  6 

May  6 

May  6 

May  6 

May  7 

May  7 


May  7 

May  7 

May  7 

May  7 

May  7 

May  7 

May  7 

May  8 

May  8 

May  9 

May  9 
May  10 
May  13 
May  13 
May  14 
May  14 
May  15 
May  16 
June  1 
Aug.    1 
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Indiana     Apr.  18 

Trenton.   N.   J Apr.  25 

Huntington,  NY Apr.  25 

Kirkland,   Wash Apr.  18 

lOdgewood,  W.  Va.   (Wheeling 

P.    O.)    Apr,  11 

Ohio    .\pr.  11 

Goldendale.    Wash Apr.  18 

Miohi.gan     .\pr.     4 

Massachusetts     .\pr.  25 

Omaha,    Neb.     .\pr.  25 

Detroit,     Minn Apr.  18 

Vancouver.    Wash Feb.  14 

Brainerd,    Minn Mar.  28 

Canyon   City,   Ore Apr.  11 

Edwardsville,    111 .\pr.  11 

Maine    Apr.  11 

Peoria,    111 Apr.  25 

Sheboygan,    Wis -Vpr.  25 

New   York,    N.    Y Apr.  25 

Topeka,    Kan Apr.  25 

Buffalo,    N.    Y Apr.  25 

New   York,    N.   Y Apr.  25 

Butler.    Pa Apr.  25 

Adv.    Apr.    25. 

Lisbon,    O A.pr.  25 

Camden,    N.    J Apr.  25 

Fairfax,    Va Apr.  25 

Red   Lake  Falls.   Minn Apr.  25 

Norfolk,    Neb Apr.  11 

Fayetteville,   W.    Va Apr.  18 

Washington     Apr.  18 

Indiana    Apr.  18 

Washington      .\pr.  25 

Nevada,     Mo Apr.  25 

Brainei-d.    Minn Apr.  25 

Adv    Apr    25. 
Thief   River    Falls,    Minn.  ..Apr.   18 

Nevada,    Mo Apr.  25 

Indiana    Apr.  18 

New  York    Apr.  18 

Adv.   Apr.   18  and  25. 

North    Dakota    Apr.    4 

Gadsde'i,  Ala Apr.  11 

Santa    Barbara.    Cal Apr.  25 

Indiana     Apr.  18 

Summerville,   W.   Va Apr.  25 

Pennsvlvania     Apr.  18 

Adv.  Apr.   18  and  25. 

Jersey   City,    N.    J Apr.  25 

Albert    Lea,    Minn .Apr.  25 

Loui.=iana     Apr.  25 

Tennessee      Apr.  25 

Chaska,    Minn Apr.  25 

Pensacola,     Fla Apr.  25 

Delaware     

.Stillwater,    Minn Apr.  25 

Oswego.    Kan Mar.  28 

Cleveland,    O Mar,  28 


EXCAVATION    AND   DREDGING 


Apr. 
.\pr. 

Apr. 
Apr. 
May 
May 
May 
Mav 
May 
May 
May 


29  Bllice   (Rostock  P.O.)   Ont.  Apr. 

30  Albany,    N.    Y .\pr 

Adv.   Apr.    18  and  25. 


30  Rl    Centro,   Cal 

30  Clarion,  la 

1  Stiles,    Wis 

2  North    Gower,    Ont. 

3  Burlington,    la.     ... 
3  Mankato,     Minn.      . 

6  Ija  nvu-.    Colo 

7  \Vorthini?ton,     Minn. 
9  Jersey  City,  N.  J.   . 


.  Apr. 
.  Apr. 
.Apr. 
.  Apr. 
.  Apr. 
.Apr 
.  Apr. 
..Vpr 
.  Apr 
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May     9  Blytheville,    Ark Apr.  18 

Adv.  Apr.   18  and  25. 
Mav  13  Greenville,    Miss Apr.  18 

Adv.  Apr.   IS  and  25. 

May  1  5   Chillicothe.    Mo Apr.  25 

May   23   Greenville,      Mi.ss Apr.    18 


INDUSTRIAL  WORKS 


May    1   Menominee,    Wis Apr.  25 

Mav     1    Marion,    Tnd Apr.  25 

May  10   Bedford    Hills,   N.    Y Apr.  25 

Mav    18   Cleveland,     O Apr.    18 


.Apr. 

26 

Apr. 

26 

Apr. 

29 

Apr. 

30 

Apr. 

30 

Apr. 

30 

May 

1 

May 

1 

May 

1 

May 

3 

May 

4 

May 

5 

May 

6 

May 

7 

May 

8 

May 

13 

Mav 

15 

June  1  5 

May 

16 

May 

17 

BUILDINGS 


Hartford.    Conn Apr.  25 

Yonkers,    N.    Y Apr.  25 

Erie,   Pa Apr.  11 

Adv.  Apr.   18  and  25. 

Cincinnati,   O Apr.  11 

Newell,    S.    D Apr.    18 

Orange,    Tex Apr.  18 

Greenville,   S.    C Apr.     4 

Cleveland,    O Apr.   18 

Waterbury,  Conn Ax>r.  18 

Humboldt,     la Apr.   18 

East    Cleveland    (Cleveland 

P.     O.) Apr.    18 

Whitesboro,    N.    Y Apr.. 25 

Ivanhoe,    Miim Apr.  25 

Gainesville,     Tex Apr.  18 

Charleston,    S.    C Apr.   18 

Superior,    Wis Apr.   18 

Jersey  City,  N.  J Apr.  18 

Phila.,   Pa Mar.  28 

Herkimer,   N.   Y Apr.  25 

Washington,     la Apr.  25 


FEDERAL   GOVERNMENT  WORK 


Apr.  26   Dredging  —  New       London. 

Conn -Apr.  11 

Adv.  Apr.   n. 

.Apr.  29   Post  Office  and  Court  House 

— Paris,    Tex Mar.   28 

Adv.    Mar.    28. 

.Vpr,  29  Water      Supply     Pipe — New- 
port,   R.    I Apr.  18 

.Apr.  29  Heating  and  Lighting — New- 
London,     Conn Apr.  18 

Apr.  29   Pii)ine,      System  —  Philadel- 
phia.   Pa .Apr   18 

Apr.  29  Fire    .Alarm    S    ystem — Chel- 
sea.    Ma.ss .Apr.  18 

.\pi-    29   Fire      Protection      System  — 

Hingham,     Mass .Apr.  18 

Apr.  29   Pipe     Tunnel — Washington, 

D.    C Apr.  25 

.\pr.  29   Storehouse,     Lalte     Denmark, 

N.    J Apr.  25 

.\pr.  29   .Addition  to  Clothing  FactoiT 

Charleston,    S.    C .Apr.  25 

.\pr.  29   Barracks — Pensacola.    Fla.  Apr.  25 

.A"r.  30  Heating    Svstem  —  Shawnee. 

Okla April 

Apr.  30   Boiler       and       Pump — Cape 

Vincent      .\'.     Y Apr.  18 

Adv.     A  pi-.     18. 

Apr.  30  Structural    Steel    and    Acces- 

sorv  Part.s.  Wash..  D.  C.  .Apr.  11 
.Adv.   Apr.    18  and  25. 

Apr.  30  Passes,     Meirs,     etc. — Wlieel- 

ing,  W    Va Apr.  18 

.Adv.   .Apr.   18  and  25. 
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Fuel  Outlook 

for  Next  Winter 

IN  ORDER  to  prevent  a  repetition  of  the  fuel  situation 
of  last  winter,  we  must  move  to  and  stors  at  points 
of  consumption  before  next  December  the  large  quanti- 
ties of  coal  needed  for  the  winter  peak.  Supplies  should 
now  be  going  forward  from  the  mines  in  tremendous 
volume.  As  a  matter  of  fact,  the  coal  is  not  moving. 
Weather  conditions  are  good,  the  miners  are  idle.  The 
chief  cause  is  lack  of  cars,  despite  the  inauguration  of 
the  zone  system  of  distribution,  adopted  by  the  fuel  ad- 
ministration for  the  very  purpose  of  releasing  cars. 
The  cars  have  been  released,  but  they  are  moving  mate- 
rial other  than  coal.  In  pre-war  times  35  per  cent,  of 
the  total  freight  traffic  was  coal;  now  it  is  28  per  cent. 
Obviously,  the  situation  is  difficult.  Munitions  must  be 
moved  to  seaboard ;  the  factories  must  have  great  quan- 
tities of  raw  materials.  However,  unless  we  are  to  shut 
down  plants  next  winter  by  the  wholesale,  someone 
must  soon  order  the  railroads  to  ship  coal..  With  such 
an  order  must  go  directions  as  to  what  should  not  be 
shipped.  Instead  of  less  Government  interference,  we 
must  expect  more.  It  is  the  only  way  to  bring  order 
out  of  the  transportation  chaos. 

Growing  Sentiment  for 
Association  Affiliation 

GROWING  sentiment  in  favor  of  affiliation  with  the 
American  Water-Works  Association  was  shown  last 
week  at  the  annual  convention  of  the  Southwestern 
Water-Works  Association.  The  interesting  proceedings 
of  the  latter  reported  on  p.  883  indicate  that  it  v/ould 
form  a  live  and  useful  section  of  the  American  associa- 
tion. Next  year  full  knowledge  of  what  the  national  or- 
ganization is  doing  and  can  do  for  the  individual 
superintendents  might  well  be  presented  at  the  con- 
vention of  the  Southwestern  association  by  accredited 
national  delegates.  This  would  no  doubt  go  far  toward 
strengthening  the  Southwestern,  enlarging  its  useful 
ness  in  a  rapidly  developing  field  which  the  American 
association  can  serve  only  by  a  strong  sectional  repre- 
sentation with  local  conventions  discussing  the  peculiar 
problems  of  the  great  Southwest. 

Resistance  of  Concrete 

to  Modern  Highway  Traffic 

METHODS  of  testing  which  do  not  yield  results 
measurable  in  terms  of  physical  constants  have, 
nevertheless,  a  very  definite  value  when  they  give  short- 
time  and"  palpable  evidence  of  the  effect  of  destructive 
forces  which,  in  service,  would  require  a  considerable 


period  for  their  development.  Of  thi.s  nature  is  the  test 
for  concrete  and  concrete  materials  described  on  p.  861. 
The  action  of  traffic  on  concrete  roads  has  been  obser\'ed 
to  be  similar  to  the  wear  produced  by  the  machine  de- 
signed in  the  laboratory  of  the  New  York  State  High- 
way Department,  and  while  there  is  probably  no  war- 
rant for  the  evaluation  of  different  mixes  and  aggre- 
gates by  weighing  the  specimens  before  and  after  test- 
ing, the  indications  furnished  by  the  worn  surface  of 
the  test  piece  afford  an  excellent  basis  of  judgment  for 
anyone  who  is  sufficiently  familiar  with  the  manner  in 
which  concrete  wears  when  subjected  to  the  impact  of 
highway  traffic. 

Water- Works  Program 

Should  Attract  Many  to  St.  Louis 

FOREHANDEDNESS  in  getting  out  a  well-balanced 
program,  combined  with  a  central  and  attractive 
meeting  place  and  certainty  of  a  hearty  welcome,  prom- 
ises well  for  the  convention  of  the  American  Water- 
Works  Association  at  St.  Louis,  Mo.,  May  13  to  18.  The 
special  sleepers  from  New  York,  Philadelphia  and  points 
intermediate  between  there  and  St.  Louis  (see  p.  881) 
deserve  heavy  patronage.  The  fact  that  these  are  war 
times  should  be  a  reason  for  attending  instead  of  an 
excuse  for  staying  away  from  the  convention,  which  is 
bound  to  give  instruction  and  inspiration  in  water- 
works operation.  A  resolution  dealing  with  war-time 
matters  has  been  framed  by  the  executive  committee 
for  discussion  at  the  convention.  Important  amend- 
ments to  the  constitution,  drafted  by  a  special  commit- 
tee, will  come  up  for  adoption.  These  are  only  some  of 
the  many  reasons  for  expecting  a  large  attendance  and 
a  most  successful  meeting  of  the  v/hole  water-works 
fraternity  at  St.  Louis  week  after  next 

Intensive  Education 
Under  War  Spur 

EVEN  education  is  not  to  be  without  rewards  from 
the  present  s^^^ruggle.  Witness  the  experiment  in 
intensive  training  of  technicians  and  mechanics,  under 
the  War  Department's  Committee  on  Education  and 
Special  Training,  recounted  in  the  news  section  of  this 
issue.  What  does  it  presage  for  the  boys  and  girls  who, 
hitherto,  have  had  to  leave  school  at  14,  and  have  found 
it  impossible  to  receive  special  training  because  those 
courses  took  more  time  than  they  could  give?  How  easy 
it  will  be,  for  educators  with  war-revised  points  of  view, 
to  slip  in  highly  specialized  intensive  work  of  a  practical 
character  in  the  final  year  of  the  grade  schools,  to  revise 
evening  school  instruction  to  accomplish  present  results 
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in  one-half  or  one-fourth  the  time,  or  with  an  expendi- 
ture of  equal  time  to  carry  the  student  twice  as  far  as 
he  can  now  go.  The  experiment  is  starting  well.  Im- 
pelled by  a  Serious  war  need,  the  control  of  the  studies 
as  to  practicality  v;ill  be  very  close.  Unquestionably, 
new  methods  will  be  discovered,  especially  sincei,  at  the 
beginning  at  least,  much  latitude  will  be  allowed  the 
teachers.  Central  control  will  then  quickly  put  into  gen- 
eral use  an  obviously  improved  method,  no  matter  v/here 
developed.  A  year  hence,  we  can  safely  predict,  we  shall 
be  able  to  record  very  considerable  progress  in  special 
training  of  this  kind. 

Let  the  Federal 

Government  Do  It 

SOME  reasons  that  would  hold  good  in  normal  times 
underlie  the  refusal  of  New  York  State  to  exploit 
its  own  expensive  canal  system,  but  the  main  cause  of 
the  series  of  delays  appears  to  be  an  unfortunate 
willingness  to  let  the  Federal  Government  do  all  the 
work.  In  this  case,  the  argument  for  development  by 
the  nation  has  validity  because  the  benefits  to  be  de- 
rived are  national  and  temporary.  The  temper  in 
which  it  is  accepted,  however,  is  suggestive  of  the  old 
pork  barrel  days  and  is  serious  because  of  its  example 
to  other  state  and  local  governments.  The  local  dis- 
position to  take  whatever  comes  along  in  the  way  of 
Federal  funds  is  particularly  evident  already  in  the 
carrying  out  of  the  new  housing  program.  Every  city 
in  the  country  with  the  slightest  claim  on  Government 
aid  is  hounding  Washington  for  some  of  the  hundred 
millions  which  will  go  into  houses  for  war  workers. 
Regardless  of  the  fact  that  every  war  industry  means 
more  business  for  the  town  where  it  is  located  and 
forgetful  of  a  proper  self-respect  in  caring  for  local 
development,  the  promise  of  free  homes  or  easy  money 
has  become  a  sweet  smell  in  the  nostrils  of  chambers 
of  commerce  and  boards  of  trade.  To  all  such,  a 
recent  hint  from  Mr.  Hurley  may  be  a  warning.  In 
reply  to  one  such  trade  body,  he  said  that  in  letting 
future  contracts  the  Shipping  Board  would  remember 
to  pass  by  those  cities  whose  resources  were  too  small 
to  provide  locally  financed  relief  where  housing  ac- 
commodations were  overtaxed. 

Railway  Efficiency 
Is  Disregarded 

EFFICIENCY  in  transportation  is  too  important  to 
the  country's  welfare  to  be  the  plaything  of  politics, 
pique  or  local  interest.  This  truth  appears  to  have  been 
disregarded  by  the  New  York  State  Legislature  in  kill- 
ing last  month  the  project  for  the  cut-off  planned  to 
eliminate  the  bad  operating  conditions  of  the  New  York 
Central  R.R.  in  the  vicinity  of  Albany.  Our  railways 
have  tremendously  important  work  to  do,  and  it  is  to  be 
presumed,  after  the  winter's  experience,  that  the  legis- 
lators are  able  to  appreciate  it.  There  is  definite  knowl- 
edge that  increased  train  capacity  and  shortened  time  of 
freight  transit  on  the  New  York  Central  would  result 
from  construction  of  the  bypass,  crossing  the  Hudson 
at  Castleton  and  relieving  the  Albany  trackage,  now  the 
worst  traffic  point  on  the  system.  Whence  came  the 
legislative  opposition,  then?    Ostensibly  it  was  directed 


against  the  obstruction  to  navigation  presented  by  a 
two-span  bridge ;  the  Legislature  insists  on  a  single  span 
— which  would  be  more  than  1100  ft.  long  between  piers 
and  by  its  great  cost  would  make  the  entire  project 
impossible.  In  this  the  state  authorities,  who  have  no 
jurisdiction  over  river  engineering  or  navigation,  boldly 
take  issue  with  the  War  Department,  which  has  ap- 
proved tne  two-span  bridge  as  not  injurious  to  naviga- 
tion. Since  the  Legislature  has  no  authority  over  bridge 
construction,  it  gained  its  end  by  making  the  connecting 
railway's  charter  dependent  on  the  one-span  demand. 
The  very  nature  of  this  extralegal  proceeding  indicates 
the  unsoundness  of  the  motives  back  of  it.  The  Legis- 
lature has  put  itself  in  the  position  of  stopping  a  badly 
needed  traffic  improvement  for  reasons  that  will  not 
bear  the  light.  It  has  made  a  serious  mistake.  Recon- 
sideration and  repeal  of  the  act  are  called  for. 


Railway  Improvement  Should  Proceed 
on  a  Large  Scale  in  1918 

MAINTENANCE  and  betterments  (the  latter  taken 
as  distinct  from  construction  of  new  lines  and  ex- 
tensions) bulk  large  in  the  expenditures  of  our  railroads 
each  year.  It  has  been  urged  by  some  unfamiliar  with 
conditions  that  such  work  should  now  be  reduced  and  all 
energy  devoted  to  the  handhng  of  traffic.  The  fallacy 
of  such  a  policy  is  obvious.  Much  of  this  work  is  neces- 
sary for  safe  and  efficient  operation.  Traffic  causes  wear 
and  tear,  which  must  be  made  good.  Normal  and  ab- 
normal increases  in  traffic,  furthermore,  demand  expan- 
sion in  facilities. 

Maintenance  work  reduced  below  a  certain  limit  re- 
sults in  deterioration  which  will  necessitate  dispropor- 
tionately large  expenditures  in  the  future  to  bring  the 
property  back  to  normal.  In  the  same  way,  arbitrary 
reduction  of  improvement  work  may  mean  delay  and 
difficulty  in  handling  the  traffic  at  a  time  when  prompt- 
ness and  expedition  are  vitally  necessary.  The  prob- 
lem is  one  of  economics  in  the  first  instance;  safety  be- 
comes involved  if  the  deterioration  is  allowed  to  go  too 
far  or  facilities  are  greatly  overtaxed. 

Both  the  construction  of  new  and  the  improvement 
of  existing  lines  have  been  limited  severely  during  recent 
years  through  unfavorable  legislation  and  difficulties  of 
financing.  Deferred  maintenance  and  expansion,  there^ 
fore,  have  resulted  in  some  cases  in  property  reaching 
a  condition  where  safety  is  jeopardized,  as  well  as  effi- 
ciency and  economy  of  operation.  But  the  railways  find 
themselves  restricted  in  two  ways.  On  the  one  hand  is 
the  difficulty  of  providing  funds.  On  the  other,  the 
shortage  of  material  and  labor,  coupled  with  high  prices 
and  wages,  makes  it  extremely  difficult  to  plan  a  pro- 
gram with  any  definite  expectation  of  carrying  it 
through. 

The  first  phase  of  the  problem  seems  likely  to  be  dis- 
posed of  by  Government  provision  of  funds.  Disposal 
of  the  other  phase  is  still  dubious.  Labor  is  the  most 
difficult  factor  in  maintenance  and  improvement  work. 
This  is  the  consensus  of  opinion  of  the  officials  of  some 
30  representative  railways,  as  shown  by  the  analysis  of 
the  situation  published  on  page  866  of  this  issue.  As 
an  extreme  example  it  may  be  noted  that  two  railways 
report  instances  where  track  sections  have  to  be  cared 


May  2,  1918 


K  N  (i  I  N  E  K  R  I  N  G     N  E  W  S  -  R  E  C  O  R  D 


847 


for  by  the  foremen  alone,  because  laborers  are  not  to  be 
had. 

As  to  materials,  Government  and  military  necessities 
must  be  provided  for  in  the  first  place.  Therefore, 
.shortage  of  supply  and  delay  in  delivery  must 
be  reckoned  with  as  inevitable,  and  special  provision 
must  be  made  to  make  the  best  of  conditions. 

The  need  for  an  extensive  campaign  of  expansion  of 
railroad  facilities  was  pointed  out  in  these  columns 
March  14.  Of  equal  importance  is  the  need  for  putting 
and  keeping  existing  facilities  in  shape  to  handle  eco- 
nomically the  exceptionally  heavy  traffic  which  is  now 
imposed  upon  them.  The  railroads  have  an  immense 
work  before  them  in  relation  to  the  war,  and  everj'  ef- 
fort should  be  put  forth  to  make  up  for  the  retarded  de- 
velopm.ent  of  the  last  five  years. 


Floods  of  Protest  Over  New  York's  Health 
Board  Situation  Reach  Mayor  H\  Ian 

I?  ROM  all  parts  of  the  country  floods  of  protest 
against  the  proposed  disorganization  of  the  Health 
Department  of  New  York  City  are  pouring  in  upon 
Mayor  Hylan.  Heads  of  city  and  state  health  depart- 
ments, the  president  of  the  American  Public  Health  As- 
sociation, the  president  of  the  American  Medical  Asso- 
ciation, and  the  Surgeon  General  of  the  United  States 
Public  Health  Service,  have  united  with  one  voice  in 
urging  that  in  this  time  of  world  crisis,  when  the  health 
of  our  men,  women  and  children  should  be  conserved  as 
never  before,  a  deadly  blow  should  not  be  struck  at  the 
health  work  of  the  largest  city  of  North  America.  The 
argument  is  all  the  stronger  because  the  New  York 
Health  Department  is  the  worthy  model  on  which  much 
of  the  city  health  administration  of  the  country  is 
formed. 

The  weakness  and  shiftiness  of  the  reorganization 
proposed  by  Mayor  Hylan  is  shown  by  his  successive 
changes  of  front.  His  first  alleged  reason  for  abolish- 
ing seven  of  the  nine  central  bureaus  and  placing  their 
work  under  the  sanitary  superintendents  of  the  various 
boroughs  was  economy;  the  next  illegality;  then  there 
was  much  talk  of  graft.  Later,  as  the  tide  of  protest 
rose,  it  was  said  that  at  least  the  bureau  of  health  educa- 
tion must  go;  that  its  chief  function  was  to  puff  itself 
and  the  Health  Department. 

This  allegation  shov/ed  not  only  woeful  ignorance  of 
what  the  bureau  does  but  also  an  utter  failure  to  appre- 
ciate one  of  the  most  important  functions  of  up-to-date 
public  health  work.  As  Surgeon  General  Rupert  Bku 
well  said  in  his  telegram  to  Mayor  Hylan :  "Publicity  ie 
an  essential  of  public  health  work.  Urge  you  will  not 
curtail  activities  of  city  Health  Department  of  New 
York  in  informing  public  concerning  disease  and  disease 
prevention."  In  the  course  of  a  more  lengthy  protest, 
Dr.  C.  H.  Mayo,  president  of  the  American  Medical  Asso- 
ciation, urged  that  "the  information  contained  in  your 
weekly  health  report  is  not  only  good  for  the  citizens  of 
your  community  but  for  the  public  in  general." 

A  still  more  pointed  protest  was  made  on  Monday  of 
this  week  when  Dr.  J.  Lewis  Amster,  health  commis- 
sioner of  New  York  City,  sent  his  resignation  to  Mayor 
Hylan  after  ineffectual  pleas  and  protests  against  the 


mayor's  harmful  interference  with  the  affairs  of  the 
department.  This  sacrifice  is  in  line  with  a  suggestion 
which  was  made  on  p.  746  of  Enyineeriny  Neivs-Rectrrd 
of  Apr.  18. 

The  healt.;  of  New  York  City  is  a  vital  element  in  the 
defense  of  the  nation  and  thus  of  free  people  the  world 
over.  It  must  not  be  sacrificed  to  political  ambitions,  to 
an  aversion  to  trained  men  and  women  in  municipal 
serv'ice — contemptuously  dubbed  "experts" — nor  to  the 
personal  whims  of  any  individual,  even  should  he  be  the 
mayor  of  New  York  City, 


Concrete  Strength  Depends  Chiefly  On 
Water-Cement  Ratio 

THE  article  by  Prof.  D.  A.  Abrams  on  the  basic  prin- 
ciple of  concrete  mixes  which  appears  on  p.  873  is 
noteworthy  for  the  consistency  of  its  data  and  the  sim- 
plicity of  its  indications.  The  studies  which  have  been 
carried  out  in  the  Structural  Materials  Laboratory  of 
Lewis  Institute  are  entirely  without  precedent,  bring- 
ing out  clearly  the  fact  that  former  studies  of  this  kind 
have  failed  to  reveal  the  elemental  principles  of  concrete 
proportioning.  Past  failures  can  be  traced  to  the  cir- 
cumstance that  but  little  systematic  effort  was  made  to 
analyze  the  factors  which  affect  the  strength  and  other 
properties  of  this  material. 

The  investigation  described  in  this  issue  shows  that 
the  strength  of  concrete  for  given  materials,  made  up 
and  tested  in  a  similar  manner,  depends  upon  nothing 
except  the  relation  between  the  amounts  of  water  and 
cement  in  the  mix.  This  is  true  so  long  as  a  plastic  mix 
is  secured,  and  indicates  that  the  aggregate  plays  no 
part  in  the  strength  of  the  concrete  except  in  so  far  as 
its  properties  affect  the  quantity  of  water  required. 

These  investigations  also  lead  to  many  important  con- 
clusions regarding  the  testing  of  cement.  For  instance, 
it  is  Professor  Abrams'  belief  that  the  whole  scheme  of 
cement  testing  should  be  radically  modified.  The  data 
in  the  article  suggest  that  if  strength  tests  of  cement 
were  made  on  neat  specimens  of  such  a  consistency  that 
the  water  content  were  the  same  as  that  used  in  ordin- 
ary concrete  mixes,  a  strength  would  be  obtained  which 
would  be  an  exact  indication  of  the  strength  of  the  con- 
crete itself — clearly  intimating  that  the  testing  of 
cement  in  connection  with  sand  or  aggregates  tends  only 
to  complicate  the  problem  while  not  serving  any  useful 
purpose.  This  supposition  has  been  remarkably  borne 
out  in  the  experiments  which  are  being  carried  on.  Pro- 
fessor Abrams  has  found  that  neat  cement  mixed  with 
about  twice  the  amount  of  water  indicated  by  the  test 
for  normal  consistency  exhibits,  in  compression,  about 
the  same  strength  as  is  shown  by  a  1:2:4  concrete  speci- 
men in  which  the  relative  quantity  of  water  is  about  the 
same. 

Since  purely  physical  facts  are  found  inevitably  by 
systematic  study,  it  is  unfortunate  that  there  are  not  a 
greater  number  of  laboratories  devoting  their  attention 
to  the  many  problems,  so  far  indeterminate,  with  which 
the  engineer  has  to  deal.  The  example  of  the  Portland 
Cement  Association  in  bearing  so  great  a  part  of  the 
cost  of  Professor  Abrams'  work  is  one  that  should  be 
followed  more  frequently. 
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Continuous  Trusses  of  Silicon  Steel  Feature 
New  Allegheny  River  Bridge 

Sharp  Departure  from  Precedent  in  Bridge  Design-Minimum  Weight  Desired  for  Economy  and  To  Facilitate 
Cantilever  Erection— Reactions  Adjusted  by  Jacking— High-Strength  Eyebars  of  New  Kmd 

WHERE  the  Bessemer  &  Lake  Erie  R.R.  crosses  the  weight  block  was  required  in  addition.  The  block  is 
Allegheny  River  a  new  double-track  deck  bridge 
proportioned  for  modern  loading  has  just  been  built  to 
replace  a  light  single-track  structure.  The  renewal 
presented  a  problem  of  unusual  complication,  in  solving 
which  the  engineers  were  led  to  adopt  a  strikingly  origi- 
nal solution. 

The  old  bridge  had  simple  spans.  In  the  new  bridge 
the  six  main  spans,  ranging  from  272  to  520  ft.,  are 
continuous,  arranged  in  two  groups  of  three  each. 
Through  this  sharp  departure  from  prevailing  practice 
the  new  bridge  shares  with  its  Ohio  River  contemporary 
at  Sciotoville  the  distinction  of  reintroducing  continuous 
construction  into  American  practice  in  large-scale 
bridge  work. 

A  special  feature  is  a  counterweight  at  the  end  of  the 
southerly  span,  to  counteract  any  uplift  that  might  be 
caused  by  live-load  on  the  adjoining  span,  520  ft.  long. 
The  shore  span  was  extended  into  the  rock  bluff,  about 
100  ft.  back  of  the  old  abutment,  to  obtain  sufficient 
anchor-span   length,   but   a   350-ton   concrete   counter- 


FIC     1.     NEW  BRIDGE  WIL,L  BE  ROLLED  TO  CENTRAL  POSITION  ON  PIERS  AFTER 
OLD  BRIDGE  IS  DISMANTLED 

Far  half  of  pier  Is  to  be  cut  down  after  removal  of  old  structure.  Pier  girders  prevent  con- 
centration of  load  at  edge  of  masonry.  At  the  four  main  bearings  the  truss  panel-point  acts  as 
upper  shoe.     Locking  plates  of  rockers  were  removed  when  last  span  was  being  closed 


molded  around  the  end  sway-frame,  and  occupies  the 
full  width  between  trusses  and  the  height  from  jack- 
ing girder  to  floorbeam. 

The  new  bridge  is  made  noteworthy  also  by  its  ma- 
terial. Silicon  steel  was  used  for  the  stiff  members, 
while  the  eyebars — used  for  all  tension  members  not 
subject  to  stress  reversal — are  of  a  new  kind  claimed  to 
be  equal  to  nickel-steel  eyebars.  The  builders  give  no 
information  as  to  the  method  of  making  these  eyebars. 
Results  of  strengtli  tests  are  quoted  farther  on. 

Both  the  continuous  construction  and  the  choice  of 
material  were  in  large  part  due  to  the  necessity  for 
erecting  the  bridge  by  the  cantilever  method,  which 
under  the  conditions  governing  the  work  required  a  de- 
sign of  minimum  weight  for  the  desired  load  capacity. 
Other  difficulties  of  the  case  had  contributory  influence, 
however,  and  the  fact  that  the  adopted  solution  proved 
the  cheapest  was  the  controlling  consideration. 

Since  the  erection  method  was  fixed,  the  relative  costs 
of  different  types  of  bridge  were  practically  expressed 

by  their  relative  weights — 
after  adding  the  extra  section 
required  for  erection  stresses 
— and  therefore  the  weight 
economy  of  the  continuous  de- 
sign meant  corresponding 
gain. 

The  old  bridge  was  built  in 
1896,  for  E40  loading,  which 
then  was  heavier  than  exist- 
ing railway  loading.  The 
Bessemer  &  Lake  Erie  trans- 
ports large  quantities  of  iron 
ore,  in  which  class  of  traffic 
the  greatest  increase  in  train 
weights  has  occurred.  Its 
present  maximum  train 
weights  are  in  excess  of  E50. 
For  some  years  the  bridge  had 
been  overloaded,  to  the  extent 
even  that  double-headed  trains 
had  to  shift  one  engine  to  the 
rear  before  crossing.  But  the 
inadequate  traffic  capacity  of 
the  single  track  was  equally 
hampering.  In  1914,  there- 
fore, replacement  was  taken 
in  hand.  It  was  studied 
jointly  by  H.  T.  Porter,  chief 
engineer  of  the  railway,  and 
C.  G.  E.  Larsson,  assistant 
chief  engineer  of  the  Ameri- 
can Bridge  Co. 

Some  of  the  governing  con- 
ditions of  the  problem  were 
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the  absolute  necessity  of  maintaining  traffic  at  all  times; 
the  importance  of  avoiding  falsework  in  the  river  (as 
the  Allegheny  is  considered  dangerous  to  temporary 
timber  vi'ork  that  must  be  maintained  for  a  long  pe- 
riod) ;  the  desirability  of  improving  the  profile  of  the 
road  by  raising  the  track  10  ft.  at  the  north  end  of  the 
bridge  so  as  to  make  the  grade  level  and  eliminate  a 
highway  grade  crossing;  the  existence  at  the  north  end 
of  a  1200-ft.  approach  viaduct  130  ft.  high;  and  the  com- 
parative weakness  of  the  old  piers  in  the  direction  of 
the  track.  It  was  thought  at  first  that  the  bridge 
would  have  to  be  built  on  new  alignment,  but  finally  a 
practicable  method  of  building  on  the  existing  align- 
ment, with  use  of  the  old  piers,  was  developed. 

An  essential  feature  of  the  solution  was  replacement 
of  the  north  approach  viaduct  by  a  fill.  This  remark- 
able operation,  in  which  two  steel  viaducts — the  old  one 
and  a  dumping  viaduct  built  alongside^ — are  buried,  was 
described  in  Engineering  News  of  Feb.  22,  1917,  p.  322. 
The  fill  is  not  yet  completed,  delay  having  resulted  from 


railway  conditions  during  the  la.st  season  and  also 
through  the  occurrence  of  excessive  lateral  pressure  of 
the  fill  on  the  viaduct. 

For  the  river  bridge,  the  replacement  involved  the  fol- 
lowing procedure:  Widening  the  single-track  piers  on 
the  old  footings,  which  had  been  built  of  double-track 
width  originally,  and  erecting  the  new  bridge  along- 
side the  old  one,  since  the  piers  as  widened  were  long 
enough  (with  the  help  of  pier  girders)  to  accommodate 
both  structures  side  by  side;  then  transferring  traffic 
to  the  new  bridge  and  dismantling  the  old;  and,  finally, 
rolling  the  new  bridge  over  into  central  position  on  the 
piers.  The  erection  was  begun  at  the  two  ends,  by  build- 
ing the  shore  spans  on  falsework.  All  the  other  spans 
were  cantilevered,  and  the  work  proceeded  by  continuous 
cantilever  operation  to  closure  at  the  middle  of  the  520- 
ft.  span. 

To  avoid  overstress  in  the  pier  masonry  under  the 
action  of  braking  forces,  the  bearings  on  all  the  river 
piers  were  provided  with  expansion  rollers,  the  two  ends 


PfC.    I!.      HIGH-STRENGTH   STEEL  AND  CONTINUOUS  CONSTRUCTION  RESULT   IX   A   STliUCTURE  OF  LIGHT 

APPEAR-VNCE 
Looking  north  from  south  bank.  The  span  beyond  the  first  pier  is  520  ft.  long.     Designed  for  E75  loading,  this  'louble-track  bridge 

is  among  the  heaviest  to  be  found  in  our  railway  system. 
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—  1,229  Cov.  36x1  2Webs36.\;                       114.1                 

150  2  Ls  6x4x;  2  Ls  6x6xJ 
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650  2  Ls  6x4x2  2  Ls  6x6xJ 
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2,530  6  Bars  14x1  J  136.5                ... 
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1,860  4  Ls  6x6x2  6  Webs  3r.\/,                      155.3                 129.5 
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2  Lf  6x4xJ  2  Ls  6x6x2 

697  4  Ls  6x6x5  2  Webs  36x1                         82.4                  68.4 
—223 

f     —170  4  Bars  12x1  A  (2  Bars  laced)                       75.0                   71.7 
I      1,000 
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(Wind)  {U23-L22  same) 

—1,043  4  Ls  6x6x2  2  Webs  36xH                      101.3                 

(U18-L18  same) 

—1,060  4  Ls  6x6x2  2  Webs  36x{                         96.8                 

—463  4  Ls  6x6x5  2  Webs  28xH                       66.9                

296  4  Ls  6x4x2  1  Web  22xJ                           36.0                  28.4 

—272  4  Ls  4x4x  A  2  Webs  22x ,'.                          41.4                

(M23-L24  same 

871  4  Pis.  18x2  Carbon  stcol                        54.0                 48.0 

962  4  Ls  6x6x2  1  Web  22xJ                             47.5                    39.3 

1     —497  4  Ls  4x4x5  2  Webs  22x1  Carbon  steel37.0                  30.2 
t         243 

4  Ls  6x4xi              1  Web  22x|  Carbon  Steel                      22.6 

2-15  In.  channels  at  33  lb.      Carbon  Steel                       19. S 

3S  where  there  Is  reversal. 
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of  the  bridge  being  fixed,  so  that  the  end  masonry 
served  as  anchorage  against  longitudinal  motion.  At 
the  south  end  a  new  abutment  was  built  back  in  the 
rock  bluff,  while  at  the  north  approach  a  new  pier  had 
to  be  erected  and  this  could  readily  be  proportioned  to 
resist  the  traction  forces. 

Selection  of  the  Continuous-Span  Design 

Essentially  the  adoption  of  continuous  spans  is  the 
outcome  of  the  designer's  aim  at  producing  the  most 
economical  structure.  In  the  range  of  span  length  here 
in  question,  the  differences  in  metal  weight  between 
simple,  cantilever  and  continuous  spans  are  in  most 
cases  equalized  by  differences  in  erection  costs,  when 
comparisons  are  made  on  the  basis  of  normal  prices  of 
material  and  labor.  But  here  the  erection  labor  costs 
could  not  differ  greatly,  as  the  cantilever  method  was  to 
be  used  in  any  event. 

Simple  spans  would  have  required  a  considerable 
amount  of  extra  material  to  take  care  of  erection 
stresses.  With  cantilever  or  continuous  trusses  most 
of  this  extra  material  would  be  saved,  adding  to  the  in- 
herent weight  economy  of  these  types.  But  a  canti- 
lever bridge,  besides  being  undesirable  for  the  short 
spans  and  heavy  live-load,  was  not  adapted  to  the  re- 
quirement of  erecting  from  one  end  of  each  span. 

The  choice  as  to  how  many  spans  should  be  connected 
up  in  a  single  continuous  structure  (from  three  to  six; 
the  short  north  approach  span  was  never  considered  for 
inclusion  in  the  continuous  span  system)  was  deter- 
mined by  the  question  of  adjusting  the  reactions  to  their 
proper  values.  Grouping  three  spans  in  a  continuous 
structure,  only  the  two  end  reactions  of  the  group  had 
to  be  weighed  off  by  jacks  and  gages  to  the  predeter- 
mined amounts.  With  more  spans  grouped,  for  in- 
stance all  six,  as  many  as  five  pier  reactions  would  have 
to  be  adjusted,  and  it  was  thought  better  to  avoid  this 
extra  complication. 
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PIG.  5.     LONG  CANTILKVERING  FEATURED  THE  WORK 
Three  spans  of  350   ft.   each  were  consecutively  cantllevered  in 
this  way.  j, 


FIG.   6.     JACKING  GIRDERS  AND  MAIN  STVAY-BRACIXG 

As  the  erection  procedure  involved  only  260-ft.  canti- 
lever projections  in  the  520-ft.  span,  the  full-span  pro- 
jection of  the  three  350-ft.  spans  became  the  critical 
element  of  the  erection.  The  first  plan  was  to  provide 
a  falsework  tower  under  each  one  of  these  spans,  on 
which  the  cantilever  overhang  would  be  landed  when 
erection  had  proceeded  across  one-half  or  two-thirds  of 
the  span  length.  However,  when  a  design  using  high- 
strength  steel  was  studied,  it  was  found  that  the  reduced 
weight  made  the  full  350-ft.  cantilever  length  practic- 
able. A  slight  addition  of  metal  in  the  end  members  of 
the  spans  for  erection  stresses  was  required,  but  the 
cost  of  the  metal  so  added  was  less  than  the  cost  of  a 
temporary  bent,  and  represented  a  value  permanently 
retained  in  the  structure  and  adding  materially  to  the 
rigidity  of  the  completed  bridge. 

At  the  prices  prevailing  in  1914  the  metal  selected 
furnished  also  the  cheapest  bridge.  Comparisons  were 
based  on  American  Railway  Engineering  Association 
unit-stresses  for  plain  steel,  40 ''c  higher  stresses  for 
silicon  steel,  and  27,000  lb.  per  square  inch  for  the 
eyebars. 

Specially  treated  eyebars  of  high  strength  had  been  de- 
veloped by  the  American  Bridge  Co.  a  short  time  before, 
and  these  were  adopted  for  the  Allegheny  River  bridge. 
The  specifications  under  which  they  were  furnished  re- 
quired them  to  show  results  in  full-size  tests  equal  to  or 
exceeding  the  following  figures:  Elastic  limit,  50,000 
lb.  per  sq.in.;  ultimate  strength,  80,000  lb.  per  sq.in. ; 
elongation,  8%  in  18  ft;  reduction  o.^  area,  35%.    Ten 
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Z=  Expcrrrs/bn  Rockers 


W  =  Wedge-blocks  for  MJustment  fo 

simp/e-span  Condition  under  Deaa-/ooid 

FICx.  7.     EACH  SPAN-GROUP  ADJUSTED  TO  CORRECT  STRESS 

BEARINGS    AT    END    SUPPORTS 

of  the  bars  made  for  the  bridge  were  tested,  with  the 
following  extreme  and  average  results: 

FULL-SIZE  TESTS  OF  SPECIAL  EYEBARS 
Elastic    Limit               Ultimate  Strength  Elongation     Reduction  of  Area 

Lb.perSq.In.  Lb.  per  Sq. In.  In  18  Ft.,  per  Cent.  Per  Cent. 

53,000-63,000  8LOOO-90,000  7.8-13.2  46-59 

av.  58,300  av.  86,300  av.  10.4  av.  52.5 

Design  M\de  for  Cooper's  E75  Loading 
The  design  of  the  new  bridge  was  based  on  Cooper's 
E75  loading.  The  engineers  cited  the  following  facts: 
Ore  trains  now  running  on  the  Bessemer  &  Lake 
Erie  have  a  weight  exceeding  5000  lb.  per  lin.ft.,  and 
there  is  no  present  indication  that  a  limit  has  been 
reached.  During  the  past  25  years  or  more  the  increase 
in  railway  loading  has  averaged  about  El  per  year,  and 
if  this  rate  is  maintained  an  E75  loading  will  be  reached 
15  or  20  years  hence.  Another  iron-ore  road,  the  Du- 
luth,  Missabe  &  Northern,  already  carries  trains  ex- 
ceeding 6000  lb.  per  ft.  Solid  trains  of  100-ton  ore  cars 
may  soon  be  operated,  and  they  would  amount  prac- 


CONDITIONS  BY  WEDGE 


elusion  that  it  is  a  reasonable 
future  contingency  as  to  both 
engine  and  train  weight. 

Since  railroad  practice  in 
general,  apart  from  that  on 
special  ore-carrying  roads, 
has  shown  a  greater  growth 
of  engine  weight  than  of  train  weight,  some  study  was 
given  to  a  departure  from  the  Cooper  type  of  loading 
making  allowance  for  the  greater  probability  of  engine- 
weight  increase.  A  loading  consisting  of  two  E75  en- 
gines followed  by  a  train  weighing  6500  lb.  per  lin.ff. 
was  compared  with  a  straight  E75  loading.  It  was 
found  that  there  would  be  little  difference  in  stresses 
in  this  type  of  bridge,  because  most  of  the  stress  max- 
ima occur  under  short  load  segments;  little  could  be 
saved,  therefore,  by  holding  train  loading  to  6500  lb. 

In  designing  the  continuous  spans  a  first  approxima- 
tion to  the  required  distribution  of  metal  was  obtained 
by  using  ordinary  continuous-girder  formulas  based  on 
constant  moment  of  inertia.  The  resulting  design  was 
then  analyzed,  corrected  and  re-analyzed  by  deflection 
calculations.  Instead  of  taking  the  dead-load  reactions 
at  the  amount  corresponding  to  the  condition  of  level 
supports,  however,  they  were  fixed  arbitrarily  at  an 
early  stage  of  the  calculations,  and  the  final  adjustment 
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tically  to  E70  loading.  Engine  loadings  show  at  least 
an  equal  rate  of  growth.  Passenger  locomotives  are 
now  operating  with  73,000  lb.  on  an  axle;  if  the  same 
axle  loading  should  be  adopted  for  freight  locomotives 
the  result  would  be  not  far  from  the  Cooper  E75  engine. 
The  final  adoption  of  E75  loading  expressed  the  con- 
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of  the  bridge  after  erection  was  accomplished  by  jack- 
ing up  until  the  end  reactions  equaled  those  used  in  de- 
signing. 

The  dead  load  was  assumed  at  10,200  lb.  per  lin.ft. 
of  bridge,  consisting  of  1900  lb.  for  the  deck  and  8300 
lb.  for  the  steel.  For  the  live-load,  impact  was  com- 
puted according  to  the  A.  R.  E.  A.  specifications. 

In  continuous  spans  many  members  get  their  maxi- 
mum stresses  under  broken  load;  i.e.,  two  or  more  sepa- 
I'ated  blocks  of  load.  An  unusual  procedure  was  fol- 
lowed with  respect  to  such  loading.  The  stress  due  to 
broken  load  was  not  considered  unless  it  increased  the 
unit  stress  25%  beyond  that  allowed  by  the  specifica- 
tions, or  unless  it  produced  reversal  of  stress;  in  the 
former  case,  a  25%  increase  in  unit  stress  was  allowed 
in  computing  the  section.  The  small  probability  of 
short  lengths  of  train  occupying  just  the  required  pan- 
els, with  no  load  elsewhere  on  the  structure,  was  at  the 
bottom  of  this  allowance. 

In  designing  members  subject  to  reversal  of  stress,  it 
was  assumed  that  the  entire  dead-load  would  be  effective 
in  counteracting  live-load  stress,  which  departs  from  the 
usual  assumption  intended  to  provide  for  reduced  weight 
of  deck,  increase  of  live-load,  and  other  effects.  The 
member  was  designed  on  the  basis  of  stresses  found 
by  increasing  the  maximum  stress  in  each  direction  by 
50%  of  the  smaller.  The  connections  in  all  cases  were 
proportioned  for  the  stress  as  thus  increased,  unless 
erection  stresses  required  still  more  rivets. 

Wind  loads  were  assumed  as  follows:  On  the  top 
chord,  a  distributed  load  of  30  lb.  per  sq.ft.  of  exposed 
surface  of  both  trusses  and  the  floor,  and  a  moving  load 
of  750  lb.  per  Hn.ft. ;  on  the  bottom  chord,  a  distributed 
load   of  50   lb.   per  sq.ft.   of   exposed   surface  of  both 


PIG.  8.      FIXED-END   SHOE  WITH  ADJUSTING  WEDGES 
When    the    three    spans    of    a    group    were    completely    erected, 
iiydraulic  jacks  were  set  under  the  jacking  girders  at  the  ends  of 
'he  group  ;  after  lifting  until  the  desired  reaction   is  obtained,  the 
wedges  ai-e  drawn   up, 

trusses.  Wind  during  erection  was  taken  at  30  lb. 
per  sq.ft.  of  exposed  surface.  The  unit  stresses  for  com- 
bined wind  and  vertical  load  were  increased  25  Sc  above 


h "\   {?Wet>Pls.40"xlj-6'' 

\i2Fill5.40"x  "/i6"_    ''■\2Top  Flange  Zf  6"x6"xf 


\\<.2Fill5.40"x^/s         \zBott.  Flange lH"x6"x  %" 
lf-2Pls27sxW  ^        : 


„  IPL52"xl''.  lO'longRivefed to :-,  _ .--;;., 
SplPllV'x!^t^_  j^%       Grillage  \l\lllll5^'K 


'•IPl.62"x^. 

(\lPII20 
\IPI.m 


ll,24'^I^II5lb:\'IPI^^"xl"- 

illM22'-IOi''    yPI52"xl"     ^ 
Side      Elevation 


2PinPlsi6"x 
^  =  IPI.(>2"xl"xlO 
of       Pier 


niffliiTfe 


u 

'\2Pin  P!s.2ii"x 
i- l6'-'- 


'I2"-C.25lb. 


Wz 


4.5i  Tooth  Bars 

A-——     -tA\[i  I  Rockers,  d'x  24"3'-9" 
''•PI.  52"x2'/j  X 10'  \4  Bars,  4"xJlCt ;  S'-d" 


Gi  rder 


COMPACT  CONNECTIONS   OBTAINED  BY   USE   OP   LARGE   RIVETS 
NEW  MASONRY  REQUIRED   SPLICED   PIER  GIRDERS 


854 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  18 


FIG.   10.     SUPPORT  OF  NORTH 
SPAN    DURING    ERECTION 


those  normally  allowed 
by  the  specification,  and 
for  combined  wind  and 
load  during  erection 
conditions,  50%  above 
normal.  The  single-track 
deck  used  in  cantilever 
erection  was  computed 
as  weighing  500  lb. ;  with 
one  pair  of  stringers  and 
bracing,  it  formed  the 
floor  load  on  the  canti- 
lever. The  live-load  con- 
sisted of  a  derrick  ^^r 
taken  as  weighing  212,- 
000  lb.  When  the  new 
bridge  is  completed,  the 
old  bridge  will  be  sup- 
ported  from  it  by 
bracket  connections, 
while  being  dismantled; 
stresses  due  to  this 
weight,  with  E50  load- 
ing on  the  far  track  of 
the  new  bridge,  were 
considered  erection 
stresses.  Carbon  steel  was  used  wherever  rigidity  or 
minimum  section  governed :  In  vertical  hangers  support- 
ing the  bottom  chord,  horizontal  struts  (secondary  mem- 
bers in  the  truss  system),  safety  stringers,  shoes,  gril- 
lages, and  all  lateral  and  sway  bracing.  Members  over 
the  abutments  also  were  made  of  carbon  steel.  The  rivets 
(as  already  noted)  and  all  pins  were  of  the  grades  ordi- 
narily used.  The  bearing  pressure  on  pins  was  taken 
at  30,000  lb.  per  sq.in.,  while  for  rivet  stresses  those 
of  the  A.  R.  E.  A.  specification  were  taken. 

Stresses  in  the  lateral  bracing,  which  is  continuous 
just  like  the  main  trusses, 
were  calculated  by  the  three- 
moment  formula,  assuming 
uniform  moment  of  inertia 
and  no  sheer  deflection.  A 
stress  sheet  of  the  south  half 
of  the  bridge  is  reproduced 
in  condensed  form  in  Fig.  4. 
This  half  contains  the  520- 
ft.    span    and    the    counter- 

v/eighted  south  span,  The  concrete  counterweight  al- 
ready mentioned  (350  tons  weight)  was  not  placed  until 
after  completion  of  the  bridge.  During  erection  of  the 
south  half  of  the  520-ft.  span  the  abutment  end  of  the 
shore  span  was  loaded  down  with  a  temporary  counter- 
weight of  steel  rails  weighing  120  tons. 

As  in  other  cases  where  high-strength  steel  has  been 
used  there  was  some  perplexity  concerning  the  riveting. 
Search  and  experiments  did  not  bring  to  light  any  ma- 
terial aff'ording  with  definite  certainty  a  higher  rivet 
strength,  so  as  to  bring  rivets  and  body  material  into  the 
same  relation  as  in  work  using  ordinary  steel.  The  only 
way  to  avoid  ungainly  and  expensive  connections  was  to 
use  large  rivets,  and  therefore  1  l-in.  rivets  (of  ordinary 
rivet  eteel)  were  adopted  for  the  main  connections. 
An  unusual  rivet-hole  specification  was  written,  be- 


cause of  the  use  of  silicon  steel  and  extra  large  rivets. 
The  intent  of  the  specification  is  to  limit  the  material 
punched  to  a  thickness  -^^  in.  greater  than  the  punch 
diameter,  and  at  the  same  time  have  i-in.  of  metal 
left  for  reaming  (1  in.  on  the  diameter).  The  clause 
reads  as  follows: 

Material  %-in.  thick  or  less  shall  be  punched  full  size. 
Material  over  %-in.  thick,  but  not  more  than  V4,  in.  less 
than  the  nominal  diameter  of  the  rivet,  may  be  punched  to 
a  diameter  -?«  in.  less  than  the  nominal  rivet  diameter  and 
reamed  to  i\;  larger  than  the  nominal  rivet  diameter.  Ma- 
terial thicker  than  above  specified  is  to  be  drilled  from  the 
solid.  No  material  over  1%  in.  thick  is  to  be  used.  The 
edges  of  all  main  gusset  plates  are  to  be  planed. 

Adjustment  to  Correct  Stress  Conditions 

During  erection,  as  soon  as  a  span  was  landed  H  was 
jacked  up  to  correct  level — or  rather  to  a  level  8  in. 
above  that  shown  by  the  drawings,  so  as  to  give  room 
for  inserting  the  track  and  rollers  on  which  the  new 
bridge  is  to  be  rolled  along  the  piers  into  final  position 
after  the  old  structure  shall  have  been  removed.  But 
adjustment  to  design  elevation  only  approximated  the 
desired  condition  of  correct  distribution  of  the  reac- 
tions, as  the  assembly  of  the  members  is  likely  to  make 
the  shape  of  the  structure  depart  slightly  from  the  dia- 
gram shape.  In  the  final  adjustment,  therefore,  the 
jacking  was  governed  by  reaction  rather  than  by  amount 
of  lift. 

The  reactions  produced  by  the  jacking  were  equal 
to  those  used  in  the  design  calculations.  These  were  ap- 
proximately but  not  exactly  the  same  as  the  reactions 
corresponding  to  true  continuity  on  supports  exactly 
fitting  the  unstressed  shape  of  the  bridge.  To  allow 
readjustment  in  case  of  any  subsequent  pier  settlement, 
provision  is  made  for  jacking  and  shimming.  The  lower 
members  of  the  sway  frames  over  the  piers  are  heavy 
girders,  under  which  jacks  may  be  set  and  the  bridge 
raised  or  lowered.  Shimming  to  the  changed  elevation 
is  provided  for  by  pairs  of  wedges  under  the  end  shoes 
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PIG.  11.  DEFLECTION  CONDITIONS  AND  FINAL.  CLOSURE  OF  CANTILEVERS 
By  making  top-chord  link  L  IJ  in.  short,  the  deflection  at  Pier  4  was  limited  to  30  in.  below  the 
horizontal,  the  total  deflection  from  unstressed  condition  bein?  43  in.  Link  L  was  removed  when 
span  was  landed  and  jacked  up.  To  close  south  group,  the  cantilever  halves  were  pushed  for- 
ward and  points  A  and  B  lowered.  Byebars  E  were  slack  when  placed.  After  the  closure  sec- 
tion T  was  dropped  in,  jacks  at  A  and  B  tipped  the  two  arms  until  T  came  to  bearing  and  then 
pulled  bars  E  taut,  rockers  R  coming  back  to  vertical. 

of  the  two  groups,  at  Pier  B,  Pier  3  and  the  south  abut- 
ment. The  jacking  and  shimming,  both  at  time  of  final 
adjustment  and  at  future  readjustment,  are  done  at  the 
two  end  supports  of  each  group  of  spans,  as  sketched  in 
Fig.  7.  When  the  end  reactions  are  brought  to  the 
proper  amounts  the  middle  reactions  will  also  be  right. 
However,  jacking  must  be  done  at  the  intermediate  sup- 
ports in  connection  with  the  transverse  rolling  of  the 
bridge,  to  free  the  blocking,  lower  the  bridge  dov^n  upon 
the  roller  track,  later  free  the  rollers  and  track  and 
lower  to  final  bearing.  Jacking  girders  are  therefore 
provided  here  as  well  as  at  the  end  supports  (Fig.  6), 
but  weighing  the  jack  loads  is  to  be  done  at  the  end 
bearings  only.  The  operations  of  rolling  the  bridge  to 
permanent  position  and  making  the  final  adjustment 
have  not  yet  been  performed. 
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Typical  details  of  the  bridge  are  contained  in  the 
panel-point  elevations  Fig.  9  and  the  cross-sections 
Fig.  6. 

The  designers  aimed  to  use  the  maximum  economic 
panel-length.  In  the  long  span  the  length  was  partly 
controlled  by  the  desirability  of  having  an  odd  number 
of  main  panels,  to  get  the  simplest  conditions  for  cen- 
tral closure.  The  width  of  the  deck,  31  ft.,  was  deter- 
mined partly  by  consideration  of  convenience  of  provid- 
ing for  the  lateral  plates  outside  of  the  outer  track 
stringers,  and  partly  by  the  desire  to  make  provision 
for  future  gantleting  of  tracks,  so  as  to  avoid  switch- 
ing on  the  approaches  when  four  line  tracks  are  put  in. 
Ties  long  enough  to  extend  over  the  entire  width  of 
deck  are  used,  of  10  x  12-in.  section. 

A  safety  stringer  was  placed  at  the  outer  edge  of  the 
deck,  directly  over  the  top  chord.  There  is  only  one  set 
of  stringer  laterals,  placed  betw^een  the  center  string- 
ers. In  erection,  the  cantilever  construction  was  car- 
ried out  with  only  one  pair  of  stringers  (the  middle 
pair)  in  place,  in  order  to  reduce  the  weight  of  the 
overhang;  as  these  stringers  required  a  lateral  system 
in  order  to  carry  the  derrick-car  loads  safely,  the 
adopted  arrangement  avoids  subsequent  shifting  of 
stringers  or  laterals.  The  cross-frames  which  brace  the 
unsupported  stringer  flanges  are  carried  out  to  the  edges 
of  the  deck  and  here  connect  with  a  safety  stringer 
along  each  edge. 

The  shoes  at  the  four  points  of  end  bearing  are  of  cast 
steel,  in  conformity  with  normal  practice.  At  the  in- 
termediate bearings,  hov/ever,  no  separate  shoes  are 
used,  but  the  truss  panel-point  serves  as  upper  shoe 
and  grillage  on  the  pier  girders  as  lower  shoe.  The 
lower  and  upper  roller  plates  which  inclose  the  rockers 
are  in  direct  contact  with  these  two  parts.  The  panel- 
point  assemblage  being  pin-connected  to  four  of  the 
abutting  members,  it  was  considered  a  degree  of  ad- 
justability practically  equivalent  to  that  of  a  pin-shoe 
bearing  is  obtained. 

Expansion  on  the  middle  pier  must  take  care  of  the 
entire  2200-ft.  length  of  the  river  bridge.  Using  the 
customary  allowance  of  1  in.  expansion  per  100  ft. 
length  of  bridge,  22  in.  of  expansion  clearance  is  pro- 
vided, half  at  each  of  the  two  adjoining  shoes.  The 
rockers  are  unusually  large,  being  24  in.  in  diameter. 

Fabrication  of  the  bridge  material  involved  no  special 
features  beyond  those  introduced  by  the  rivet-hole  drill- 
ing-and-reaming  specification  already  noted.  The  truss 
members  were  built  to  full-load  camber,  each  member 
being  made  of  a  length  equal  to  its  geometric  length  plus 
or  minus  the  full-load  compression  or  tension  respec- 
tively, with  a  view  to  producing  the  true  diagram  out- 
line under  full  load.  The  angles  between  the  members 
at  the  connection  points,  however,  were  made  as  re- 
quired for  connecting  up  in  the  unstressed  condition; 
that  is,  there  was  no  attempt  to  eliminate  secondary 
stresses.  The  trusses  were  in  general  not  assembled  in 
the  shop  yard  for  making  the  connections,  but  .he  gusset 
plates  were  drilled  to  iron  templets. 

Erection  was  handled  by  a  60-ton  derrick  car  of  the 
Mitchell  type.  The  choice  of  equipment  was  partly  con- 
trolled by  the  necessity  of  keeping  the  load  on  the  over- 
hanging spans  in  the  cantilever  erection  down  to  a  min- 
imum in  order  to  avoid  excessive  erection  stresses* 


The  cantilever  erection  progres.sed  from  either  end  to 
closure  at  the  middle  of  the  .520-ft.  span.  This  meant 
that  the  north  span  of  the  south  group  had  to  be  erected 
from  the  north,  or  in  other  words  had  to  be  continuous 
with  the  n  )rth  group  for  the  time  being.  The  continuity 
was  brought  about  by  eyebar  links  between  the  adjoin- 
ing top  chords,  over  Pier  3,  and  blocks  between  the  bot- 
tom chords,  which  were  removed  as  soon  as  the  span 
was  landed  on  Pier  4. 

The  links  just  mentioned  were  made  short  enough 
to  hold  the  span  13  in.  higher  at  Pier  4  than  it  other- 
wise would  be  (Fig.  11).  The  deflection  of  the  span 
just  before  landing  was  43  in.,  but  the  short  links  by 
tipping  up  the  span  held  the  end  to  30  in.  below  the 
horizontal,  giving  more  clearance  bet.veen  trusses  and 
pier  for  placing  the  jacks.  In  jacking  up  here  to  release 
the  hnks  and  blocking,  however,  the  full  43-in.  height 
had  to  be  jacked,  and  the  truss  then  lowered  13  in. 

Large  deflections  occurred  in  the  previously  erected 
spans  also.  The  second  span  from  the  north  deflected 
40  in.  just  before  landing  on  Pier  2,  and  the  next  span 
deflected  42  in.  at  Pier  3. 

In  preparing  for  the  cantilever  work  in  the  520-ft. 
span,  which  was  to  close  at  midspan,  the  rocker  bear- 
ings on  Piers  4  and  5  were  rendered  fixed  by  bolting  on 
interlocking  side-plates.  Just  before  this  the  two  halves 
of  the  structure  were  pushed  forward  several  inches, 
and  the  rear  ends  lowered  to  tip  the  forward  ends  up, 
so  that  when  the  meeting  cantilevers  came  together  they 
were  too  close  at  the  bottom  chord  and  too  far  apart  at 
tne  top  chord. 

With  this  preparation,  closing  the  span  was  an  opera- 
tion free  from  difficulty.  The  bottom-chord  eyebars  of 
the  middle  panel,  which  are  jointed  at  the  middle  sub- 
panel  point,  were  inserted  and  allowed  to  hang  slack. 
The  top-chord  closing  section  was  then  dropped  into 
place,  and  jacks  were  at  once  set  to  work  raising  the 
anchor  ends  of  the  arms.  As  soon  as  the  top-chord 
joints  came  to  bearing  as  a  result  of  this  jacking,  the 
rocker  joints  on  the  main  piers  were  released  by  taking 
off  the  fixing  plates,  so  that  the  trusses  might  move 
backward  at  these  points  as  the  jacking  continued 
Further  jacking  drew  the  slack  eyebars  taut,  and  put 
them  under  tension  corresponding  to  the  desired  simple- 
span  condition. 

There  wei'e  some  complications  in  the  erection  of  the 
north  anchor  span  on  falsework  due  to  local  interfer- 
ences. Two  railway  tracks  pass  under  the  span,  and 
as  traffic  on  them  could  not  be  interrupted  a  gap  in  the 
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falsework  resulted  which  had  to  be  crossed  by  canti- 
lever erection,  requiring  a  steel  fulcrum  tower  (Fig. 
10)  and  a  temporary  tail  counterweight. 

Old  Bridge  Must  Be  Removed  and  New  Structure 
Rolled  to  Final  Position 

The  position  in  which  the  new  bridge  was  erected,  and 
its  relation  to  the  old  bridge,  may  be  seen  in  the  cross- 
section  sketch.  Fig.  2.  As  the  pier  width  is  barely  suf- 
ficient for  both  structures,  pier  girders  (see  Fig.  1)  are 
used  to  prevent  load  concentration  near  the  ends  of 
the  masonry  and  to  tie  the  new  and  old  masonry  to- 
gether. The  same  girders  will  carry  the  roller  track 
required  for  shifting  the  new  bridge  tc  final  position. 

Before  this  moving  the  old  bridge  will  be  taken  apart, 
after  each  panel-point  is  supported  by  connection  to  the 
new  bridge  through  beam  brackets  and  diagonal-rod 
hangers.  Following  this  operation  the  old  half  of  each 
pier  will  be  built  up  to  final  coping  elevation  (made 
necessary  by  the  change  of  grade),  and  the  rem.aining 
sections  of  grillage  girders  placed,  before  preparation 
can  be  made  for  moving. 

Rolling  the  new  bridge  to  place  will  follow  closely  the 
precedent  established  by  recent  bridge-rolling  opera- 
tions. As  the  entire  length  of  the  movement  will  be  on 
masonry,  the  increased  resistance  and  frequent  delay 
encountered  when  part  of  the  support  is  on  timber  false- 
work is  expected  to  be  absent.  The  two  groups  of  three 
spans  will  be  moved  successively.  The  shift  is  almost 
exactly  equal  to  the  track  spacing  on  the  new  bridge,  and 
it  will  therefore  be  possible  to  resume  operation,  if  de- 
sired, when  only  one  group  has  been  moved.  On  the 
other  hand  the  moving  of  the  north  group  will  be  com- 
plicated by  the  necessity  of  skewing  the  end  spans  of 
the  filling  viaduct  at  the  north  approach  (the  filling 
track,  at  the  grade  of  the  revised  profile,  being  then 
used  temporarily  as  running  track)  to  make  connec- 
tion between  this  viaduct  on  the  line  of  the  erection 
position  and  the  river  bridge  in  the  final  position,  until 
the  approach  fill  can  be  built  up  to  grade. 

The  steel  weight  of  the  new  bridge  is  about  10,150 
tons,  or  8700  lb.  per  lin.ft. 

Both  fabrication  and  erection  were  carried  out  by  the 
American  Bridge  Co.  Erection  began  in  April,  1917, 
and  the  long  span  was  closed  February,  1918.  The  new 
bridge  has  carried  regular  traffic  since  Mar.  1  in  its 
temporary  position. 

Designs  of  Workmen's  Dwellings  Exhibited 

Industrial  dwellings  of  the  "model  city"  at  Morgan 
Park,  Minn.,  are  a  feature  of  an  architectural  exhibit 
at  the  Art  Institute,  Chicago,  one  room  being  devoted 
to  a  display  of  plans,  photographs  and  paintings  of  the 
town  and  its  buildings.  This  town  was  established  a 
few  years  ago  by  the  Minnesota  Steel  Co.  to  provide 
accommodation  for  employees  at  its  large  steel  plant 
near  Duluth.  The  buildings  are  of  concrete  block  con- 
struction and  range  from  single  residences  to  long 
structures  forming  three  or  four  residences.  Wide 
streets  with  a  curved  layout  and  ample  provision  for 
gardens,  playgrounds  and  other  open  spaces  are  char- 
acteristics of  the  general  plan.  The  designs  were  made 
by  Dean  &  Dean,  of  Chicago,  architects  for  the  Morgan 
Park  Company. 


Wood  Tieplates  Found  to  Be  Poor 
Substitute  for  Steel 

ECONOMY  in  track  construction  was  the  goal  of  ex- 
tensive experiments  begun  some  years  ago  in  the 
use  of  wood  instead  of  steel  for  tieplates  to  protect  ties 
from  being  cut  and  abraded  by  the  rails.  These  plates 
were  used  mainly  in  connection  with  treated  ties,  but 
were  also  used  to  some  extent  on  untreated  ties.  One 
special  advantage  suggested  was  their  application  on 
branch  lines,  thus  protecting  the  ties  at  much  less  ex- 
pense than  the  use  of  steel  would  involve.  This  feature 
of  track  work  was  dealt  with  in  Engineering  News  of 
June  21,  1906,  page  694.  Recent  inquiry  indicates  that 
on  the  whole  the  plates  have  not  been  satisfactory,  and 
have  not  given  the  expected  service. 

About  65,000  creosoted  wood  tieplates  were  applied 
in  1906  by  the  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  (Big  Four)  Ry.,  and  in  1917  only  about  20%  of 
these  remained  in  service.  They  were  mainly  of  beech 
and  elm,  5  x  8  in.  and  §  in.  thick,  fastened  to  the  ties 
by  sixpenny  hails.  Their  failure  has  been  due  almost 
exclusively  to  splitting  after  five  or  six  years  service. 
Some  of  the  plates  were  also  worn  or  abraded.  While 
they  protected  the  ties  as  long  as  they  remained  intact, 
they  did  not  prove  as  efiicient  as  was  expected.  In  1907, 
about  500  creosoted  white-oak  tieplates  6  x  7  x  i  in., 
averaging  h  lb.  of  creosote  each,  were  laid  on  a  test  track 
of  the  Northern  Pacific  Ry.  in  Montana.  These  were 
all  removed  in  August,  1910.  In  service  these  plates 
soon  split  badly  and  worked  out  from  under  the  rails, 
and  they  also  cut  into  the  softwood  ties. 

Creosoted  Wood  Tieplates  Proved  Unsatisfactory 
on  Western  Railroad 

Creosoted  wood  tieplates  were  used  extensively  at  one 
time  on  the  Gulf,  Colorado  &  Santa  Fe  Ry.,  but  the  re- 
sults did  not  come  up  to  expectations.  The  plates  fur- 
nished were  not  all  applied,  as  their  replacement  with 
steel  plates  was  soon  begun.  That  the  results  were 
somewhat  unsatisfactory,  however,  is  attributed  to  in- 
adequate attention  to  the  manner  of  carrying  on  the 
experiment.  The  main  defect,  and  the  one  considered 
responsible  for  failure,  was  the  omission  of  means  of 
seating  and  fastening  the  plates  properly.  Unless  the 
ties  are  adzed  to  give  recessed  and  level  bearings  in 
which  the  plates  may  be  inserted,  the  latter  are  likely 
to  split  and  shift.  At  first  they  were  secured  only  by 
the  track  spikes,  but  as  they  showed  a  tendency  to  creep 
in  the  direction  of  rail,  each  plate  was  afterward  fast- 
ened to  the  tie  by  two  small  nails. 

On  this  road  the  wood  plates  were  regarded  as  a 
temporary  experiment,  and  it  was  estimated  that  their 
life  would  be  only  a  quarter  to  a  third  of  that  of  steel  tie- 
plates.  Furthermore,  they  were  not  advocated  for  main- 
line track  carrying  heavy  traffic.  But  for  branches  and 
lines  of  medium  traflSc  it  was  considered  that  if  hard- 
wood plates  were  inserted  and  fastened  on  ties  properly 
adzed  to  receive  them  they  would  much  more  than  pay 
for  their  cost  by  preventing  the  rails  from  cutting  the 
ties.  The  cost  of  the  plates  in  the  track  was  about  Ic. 
each,  as  compared  with  0.6c.  for  those  of  the  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis  Railway. 
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Distribute  Subway  Track  Material  by  Motor  Truck 

Lay  Track  in  Seventh  Avenue  Subway,  New  York  City,  First,  Then  Dump  Ballast  From  Home-Made  Cars 

Pulled  at  15  Miles  an  Hour  by  Kerosene  Dinkies 


THE  MOST  rapid  subway  track-laying  work  yet  done 
in  New  York  City  has  been  recently  completed  on 
the  Seventh  Avenue  line  of  the  new  dual  system,  by  the 
simple  expedient  of  distributing  track  materials  first, 
laying  the  track,  and  using  it  to  transport  the  stone 
ballast.  The  track  materials  were  put  down  chutes 
made  of  ties  and  plank  in  ventilator  openings,  and  dis- 
tributed by  a  pair  of  motor  trucks  running  on  the  con- 
crete subgrade.  As  fast  as  unloaded  from  the  trucks 
they  were  piled  on  the  duct  benches  and  to  the  sides, 
leaving  the  concrete  subgrades  free  for  the  operation  of 
the  trucks  until  all  of  the  trapk  material  had  been  carried 
to  place.  The  stone  ballast  was  dumped  from  motor 
trucks  into  bins  constructed  in  ventilator  openings  at 
nine  points  along  the  7-mile  route,  was  drawn  into  home- 
made cars  built  for  the  job,  from  which  it  was  spread 
over  the  tracks  while  running  at  full  speed.  The  tracks 
were  raised  with  jacks  and  tamped  in  the  ordinary  way. 
The  contract,  which  was  awarded  Nov.  2,  1916,  and  on 
which  work  was  not  well  started  until  Dec.  1  of  that 
year,  was  practically  completed  by  Dec.  1  last.  The 
Interborough  Rapid  Transit  Co.  also  let  to  the  same 
contractor  the  installation  of  the  third  rail,  which  kept 
the  forces  of  the  contractor  partly  busy  for  some  time 
longer. 


The  track  laid  under  the  contract,  except  at  stations, 
is  that  designated  Type  Q  by  the  Public  Service  Com- 
mission, consisting  of  100-lb.  rail  in  33-ft.  lengths,  with 
2-ft.  continuous  rail  joints  on  wood  ties  to  which  the 
rails  are  spiked  through  tie-plates.  The  ties  are  6x8 
in.  embedded  in  14  in.  of  stone  ballast.  The  third  rail 
being  installed  is  the  heavy  150-lb.  section.  The  track 
at  stations,  known  as  type  11,  consists  of  30-in.  creo- 
soted  ties  embedded  in  concrete. 

The  work  consisted  of  laying  two  local  and  two  ex- 
press tracks  from  Times  Square,  where  they  connect 
with  the  old  subway,  through  Seventh  Avenue,  Varick 
Street,  West  Broadway  and  Greenwich  Street  to  South 
Ferry,  where  the  line  again  connects  with  the  existing 
subway.  This  is  known  as  the  "U"  line,  and  from  the 
Chambers  Street  Station  to  South  Ferrj-  there  are  only 
two  tracks.  Just  south  of  Chambers  Street  the  inside 
express  tracks  go  beneath  the  outside  local  tracks  and 
turn  east  through  Park  Place  and  south  through  Wil- 
liam Street  to  Old  Slip.  This  is  known  as  the  "V"  line. 
From  Times  Square  to  the  Pennsylvania  Station  there 
is  a  fifth  track,  making  in  all  a  length  of  29  miles  of 
single  track. 

As  previously  stated,  the  ties  and  rails  were  shot  into 
the  subway  by  means  of  chutes  constructed  of  ties  and 
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plank  and  placed  in  ventilator  openings.  They  were 
distributed  by  automobile  trucks  running  on  the  con- 
crete invert,  and  piled  on  the  duct  bench  and  between 
the  steel  columns.  This  left  the  invert  free  as  long  as 
desired  for  the  use  of  the  trucks. 

The  ties  were  hauled  in  motor  trucks  to  various  points 
along  the  line  and  shot  down  chutes  in  ventilator  open- 
ings located  at  Rector,  Beach,  Bedford,  Eighteenth, 
Thirty-sixth  and  Forty-first  Streets  and  Maiden  Lane. 
The  ties  were  then  loaded  on  the  motor  truck  in  the 
subway  and  hauled  to  a  point  midway  between  chutes, 
so  as  to  work  toward  the  chutes,  and  piled  along  the 
sides  on  the  duct  bench.  About  100  ties  constituted  a 
load.    All  the  handling  of  the  ties  was  done  by  hand. 

The  rails  were  taken  in  at  only  three  points,  one  at 
Beach  and  Varick  Streets,  where  a  15-ton  derrick  was 
used,  at  Eighth  Street  with  a  10-ton  derrick  and  at 
Thirty-eighth  Street  and  Seventh  Avenue,  where  a  steel 
chute,  constructed  out  of  24-in.  I-beams  laid  flat,  was 
employed.  The  rails  were  hoisted  from  the  pile  to  posi- 
tion in  the  chute  with  a  runner  line  and  slid  down  with 
a  tag  line  attached.  This  method  was  about  twice  as 
fast  as  handling  the  derricks,  which  average  15  rails 
per  hour. 

The  rails  were  loaded  on  the  motor  truck  by  two 
li-ton  chain  hoists  suspended  from  two  15-ft.  derrick 
booms  with  4  ft.  masts  guyed  to  the  truck.  One  hoist 
was  suspended  from  each  side  so  as  to  load  two  rails  at 
a  time  and  to  keep  the  truck  balanced.  One  ton  truck 
carried  12  to  14  rails  at  a  time.  The  other  truck,  a  Si 
tonner,  carried  10  rails  at  a  time.  On  account  of  the 
heavy  loads  rubber  dabs  were  placed  under  the  springs. 
They  saved  considerable  trouble. 

Ballast  Dumped  With   Trains  at  Full  Speed 

Practically  all  the  track  material  was  distributed 
before  the  assembling  was  begun.  After  the  assen-bling 
and  bolting  the  ballasting  was  begun.  The  stone  bal- 
last was  unloaded  from  stone  barges  by  a  clamshell  and 
dumped  into  a  hopper  alongside  of  the  barge  on  the 
dock.  Both  motor  and  horse  trucks  drove  under  the 
hopper  and  wore  loaded  by  gravity.  The  ballast  was 
then  hauled  to  the  subway  and  dumped  into  bins  con- 
structed in  ventilator  openings,  from  which  it  was 
loaded  by  gravity  on  ballast  trains.  These  bins  were 
located  at  nine  points.  The  ballast  trains  were  hauled 
by  Bell  kerosene  steam  locomotives  weighing  about  7 
tons.  These  locomotives  use  very  high  pressure  steam 
and  the  driving  power  is  developed  by  a  high  speed 
engine  running  in  an  oiltight  case  geared  directly  to 
the  axle.  The  fuel  cost  foV  these  locomotives  is  given 
at  less  than  1  cent  per  ton  mile  hauling  and  spread- 
ing ballast. 

The  ballast  cars  were  made  by  dismantling  twelve 
Koppel  cars  and  substituting  heavy  standard-gage  axles 
for  the  old  ones.  The  distance  between  axles  was 
changed,  and  a  pair  of  axles  built  into  a  wooden  plat- 
form car,  six  of  which  were  made.  Upon  each  of  these 
were  mounted  the  bodies  of  two  of  the  dump  cars. 
These  were  placed  with  bodies  set  so  that  they  would 
dump  on  the  opposite  side  of  the  car.  Four  of  the 
cars  were  built  with  bodies  set  so  as  to  dump  directly 
over  the  ends  of  the  car  on  the  track,  while  on  two  the 
bodies  dumped  over  the  side.     A  train   was  made  up 


with  two  end  dumping  cars  and  one  side  dump  car. 

The  ballast  was  discharged  while  the  train  was  going 
at  full  speed  and  to  keep  the  train  from  derailing  plank 
plows  were  constructed  on  the  front  and  rear  of  each 
car.  These  plows  were  controlled  with  a  lever  operated 
by  a  man  on  each  car.  They  consisted  of  a  3-in.  plank 
with  a  beveled  edge  which  could  be  held  very  close  to 
or  in  contact  with  the  rails.  These  plows  worked  so 
\vell  that  it  was  possible  to  spread  stone  when  the  train 

as  going  at  15  miles  per  hour.  This  method  of 
handling  the  ballast  proved  to  be  very  efficient,  and  it 
was  possible  in  eight  hours  to  handle  from  250  to  300 
cu.yd.,  the  best  record  about  400.  On  the  lower  part 
of  the  "U"  line  on  account  of  the  heavy  traffic  it  was 
decided  to  haul  ballast  at  night.  The  best  run  here 
was  about  340  cubic  yards.  Three  and  four  automobile 
trucks  were  used  to  haul  ballast  from  the  dock.  After 
the  track  was  ballasted  the  tracks  were  raised,  tamped, 
lined  and  dressed.     This  was  done  by  hand. 

Track  at  Stations  Laid  in  Concrete 

The  material  for  the  track  at  stations  was  shot  into 
the  subway  and  was  placed  on  the  station  platforms, 
which  were  complete  except  for  the  3-in.  finish.  The 
concrete  material  was  dumped  on  the  street  and  shov- 
eled into  a  chute  which  conveyed  the  material  to  the 
station  platform  where  it  was  stored.  Two  methods 
of  concreting  were  used.  In  one  the  portable  mixer 
moved  along  the  platform  and  concrete  was  spouted  to 
the  track.  The  other  method  was  to  place  the  con- 
crete mixer  on  a  car  on  the  track  next  the  one  to  be 
concreted,  moving  it  along  as  desired.  In  both  cases 
the  mixer  was  fed  by  wheelbarrow.  This  track  was 
supported  during  concreting  by  an  8-ft.  tie  which  in 
turn  rested  on  concrete  blocks.  The  ties  were  held  in 
place  by  means  of  1  x  2-in.  longitudinal  strips.  The 
8-ft.  ties  were  sawed  in  the  middle  and  removed  just 
ahead  of  the  placing  of  the  concrete.  One  gang  con- 
sisting of  one  foreman  and  about  12  men  could  line  and 
surface  about  250  feet  of  track  a  day.  On  account  of 
the  exact  alignment  it  was  slow  work,  no  variation  of 
more  than  i  in.  being  allowed.  As  fast  as  the  track 
was  ready  the  concrete  was  placed. 

The  average  haul  for  track  material  in  the  subway 
was  5000  ft.,  and  for  ballast  was  considerably  shorter 
on  account  of  the  many  points  to  which  it  was  possible 
to  deliver  it.  The  average  haul  on  the  surface  for  track 
material  and  for  ballast  was  about  one  mile. 

There  was  scarcely  any  trouble  in  operating  the  motor 
trucks  underground.  The  only  obstructions  encountered 
were  temporary  air  pipes  at  different  points  where  the 
subway  work  was  not  quite  completed.  The  worst  con- 
ditions of  this  kind  occurred  at  Pennsylvania  Station, 
where  low  plank  bridges  were  placed  for  the  trucks  over 
these  pipes.  One  of  the  trucks  was  run  down  the 
stairway  incline  under  its  own  power  at  Thirty-third 
Street  before  the  treads  were  placed.  The  other  was 
lowered  into  the  subway  at  Beach  Street  by  a  derrick. 
Both  were  removed  by  this  derrick. 

The  Interborough  Rapid  Transit  Co.,  which  is  to 
operate  this  subway,  let  to  the  same  contractor  the 
installation  of  the  contact  rail.  This  rail  was  lowered 
into  the  subway  by  the  derrick  at  Beach  Street  and  first 
piled  next  to  the  steel  columns,  about  60  rails  being  piled 
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at  a  time.  This  rail  was  loaded  on  a  rail  car  with  a 
1-ton  chain  hoist  suspended  from  a  beam.  The  third 
rail  was  distributed  where  needed  and  placed  on  porce- 
lain insulators  by  hand.  The  rail-car  was  made  with 
extra  wheels  left  when  the  ballast  cars  were  built. 

The  average  force  employed  was  about  225  men.  The 
best  progress  for  one  foreman  and  15  men  in  a  shift 
was  about  600  feet  of  track  ready  for  ballast. 

The  contract  was  carried  out  by  Engel  &  Kevenor  of 
New  York  City  under  superintendence  of  F.  H.  Gordon 
and  the  work  was  under  the  direction   of  the   Public 


Warped  Concrete  Surface  Built  by 
Unit  Construction  Method 

Transition  Surface  from  Pipe  to  Canal  Section  Made 

Up  of  Series  of  Narrow  Pre-Cast 

Slabs 

A  WARPED  concrete  surface  was  built  up  in  sec- 
tions in  constructing  the  outlet  from  pipe  to  canal 
section  on  one  of  the  siphons  of  the  South  San  Joa- 
quin Irrigation  District  in  California.     Forms  for  the 


coxcrett:  slabs  12  ix.  wide 

AXD    VARYIXG    FROM    7    TO    15 

FT.  LOXG  ARE  SET  UP  AT  PIPE 

LIXE     CAXAL.     TRAXSITION 


AXD  MAKE  THE  WARPED  SUR- 
FACE COXXECTIXG  THE  TWO 
PARTS  OP  THE  IRRIGATION 
LINE    SHOWN     IN     THIS    VIEW 


Service  Commission  for  the  First  District,  for  which 
D.  L.  Turner  is  chief  engineer  of  subway  construction, 
Robert  H.  Jacobs  is  division  engineer  in  charge  of  track 
construction,  and  Edward  Niemann  assistant  engineer 
in  immediate  charge  of  this  work. 


Wartime  Demand  for  Northwestern  Lumber 

Ten  million  feet  of  selected  spruce  per  month  is  the 
rate  of  production  for  airplane  stock  from  the  Pacific 
Northwest.  This  record  has  been  established  under  the 
direction  of  the  spruce  production  division  of  the 
United  States  Signal  Corps.  Wooden  ship  construction 
is  likewise  receiving  first  attention  from  producers, 
according  to  Dun's  Review.  In  addition  to  supplying 
wood  for  the  vessels  under  construction  in  Northwest 
yards,  there  have  been  shipped  east  and  south  in  recent 
months  40,000,000  feet  of  ship  timbers. 


entire  warped  surface  on  each  side  of  the  canal  were 
first  built  up  in  a  single  piece  and  then  sawed  in  two 
pieces  so  that  ihey  could  be  laid  on  the  ground  and 
the  concrete  poured  conveniently. 

The  forms  were  marked  off  so  that  alternate  slabs 
could  be  poured,  4  x  12-in.  in  cross-section  and  in 
lengths  varyir.g  from  7  to  15  ft.  The  intermediate 
slabs  were  poured  later,  using  building  paper  between 
slabs.  Two  loi.gitudinal  bars  of  h-in.  steel  were  placed 
in  each  slab  with  three  short  crossties.  ^^'^len  the 
slabs  had  set  they  were  very  easily  put  in  place,  one 
at  a  time,  and  held  in  position  by  falsework  until  the 
joint  with  the  floor  section  could  be  grouted  and  a  tie 
beam  cast  along  the  top  to  tie  the  several  units  to- 
gether. At  the  bottom  each  slab  ended  in  a  blunt  wedge 
which  fitted  into  a  shoulder  provided  'n  the  end  of  the 
concrete  floor  slabs.     The  floor  slabs  were  also  laid  on 
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the  unit  plan  basis  because  flowing  water  interfered 
with  casting  concrete  in  place.  These  were  made  6  x  24 
in.  in  cross-section  and  from  2  to  7  ft.  in  length  so  as 
to  stagger  the  longitudinal  joints. 

No  attempt  was  made  to  plaster  the  cracks  between 
slabs,  and  as  a  result  the  finished  job  had  a  rather  rough 
appearance.  The  object  of  the  transition  section,  how- 
ever, was  to  cut  down  the  loss  of  head  in  discharge  and 
this  was  accomplished  sufficiently  by  the  warped  sur- 
face so  that  the  additional  expense  of  plastering  was 
not  considered  necessary. 

The  chief  item  of  expense  in  these  warped  surfaces 
is  the  cost  of  formwork.  This  is  simplified  by  the 
use  of  the  unit  construction  method,  but  even  this  is 
considered  of  doubtful  economy  unless  the  same  form 
can  be  used  a  number  of  times.  The  formwork  for  the 
warped  surface  to  be  cast  in  unit  blocks  is  just  as  in- 
tricate as  the  formwork  built  in  place,  and  the  saving 
on  a  single  job  would  be  negligible  if  the  wall  does  not 
have  to  be  back  formed. 

R.  W.  Olmsted  is  chief  engineer  of  the  South  San 
Joaquin  Irrigation  District. 


Modern  Drawbridges  Attain  Great 
Weights  and  Spans 

Three-Truss   Keadby  Bridge — Chattanooga  Bascule  Is 

Heaviest — Single-Leaf  Draw  of  Record 

Length  Being  BuiH 

THE  recent  completion  of  a  very  heavy  bascule 
bridge  over  the  Trent  River,  at  Keadby,  England, 
carrying  the  traffic  of  the  Great  Central  Ry.  to  the  Im- 
mingham  docks,  supplements  the  list  of  notable  draw- 
bridges by  the  heaviest  single-leaf  Scherzer  rolling-lift 
bascule  yet  built.  There  are  longer  single-leaf  Scherzer 
spans,  and  both  longer  and  heavier  two-leaf  spans. 

The  Keadby  bridge  consists  of  a  leaf  160^  ft.  long 
between  main  bearings  and  631  ft.  wide.  Including 
counterweights,  it  has  a  total  weight  of  6,325,000  lb. 
The  structure  has  three  trusses ;  on  one  side  is  a  double- 
track  railway  line,  and  on  the  other  side  a  20-ft.  high- 
way. The  center  truss  carries  almost  one-half  the  total 
moving  weight,  or  3,000,000  lb. 

The  longest  single-leaf  Scherzer  span  is  the  double- 
track  crossing  of  the  Baltimore  &  Ohio  R.R.  over  the 
Cuyahoga  River  at  Cleveland,  Ohio.  Its  span  is  200  ft. 
between  main  bearings.  Span  and  counterweight  total 
5,250,000  lb. 

The  bascule  span  of  the  Tennessee  River  bridge  at 
Market  St.,  Chattanooga,  Tenn.,  completed  last  year,  is 
the  longest  and  heaviest  two-leaf  rolling-lift  span;  it 
also  has  the  remarkable  feature  of  acting  as  a  three- 
hinged  arch  when  closed.  The  span  between  main  bear- 
ings is  310  ft.;  the  deck  has  a  36-ft.  roadway  and  two 
6-ft.  sidewalks.  The  total  weight  of  leaves  and  counter- 
weight is  9,000,000  lb.  The  designers  call  attention  to 
the  remarkably  low  weight  of  the  machinery,  there  being 
only  46,000  lb.  of  machinery  in  all,  and  each  leaf  being 
operated  by  a  single  25-hp.  motor.  The  bridge  has  been 
successfully  operated  by  hand  power. 

Bridges  of  the  other  bascule  type  most  widely  used, 
the  Strauss  trunnion  bascule,  have  reached  longer  spans. 


and,  except  for  the  Chattanooga  bridge,  slightly  greater 
weights. 

The  longest  single-leaf  Strauss  bascule  is  one  now 
being  built  to  carry  the  St.  Charles  Air  Line  Ry.  over 
the  Chicago  River  at  16th  St.,  Chicago,  111.  This  will 
have  a  span  of  260  ft.  from  center  of  trunnion  to  cen- 
ter of  end  bearing.  Its  weight  will  be  7,100,000  lb.,  in- 
cluding tne  counterweight.  It  has  two  through  trusses 
spaced  32  ft.  4  in.  between  centers.  The  operating  ma- 
chinery will  weigh  139  tons,  including  two  150-hp.  elec- 
tric motors. 

The  heaviest  single-leaf  Strauss  bascule  bridge,  and 
the  one  of  longest  span  now  in  operation,  is  that  of 
the  Baltimore  &  Ohio  R.  R.  over  the  Calumet  River  at 
South  Chicago,  which  was  completed  in  1914.  The 
span  is  235  ft.  from  center  of  trunnion  to  center  of 
end  bearing,  and  the  weight  is  7,600,000  lb.,  including 
the  counterweight.  It  is  a  through  bridge  with  two 
trusses  spaced  at  31  ft.  3  in.  centers.  For  its  operation 
there  are  two  140-hp.  electric  motors,  and  the  weight  uf 
machinery  is  125  tons. 

The  longest  double-leaf  Strauss  bascule  bridge  is  that 
carrying  the  Canadian  Pacific  Ry.  over  the  U.  S.  Ship 
Canal  at  Sault  Ste.  Marie,  Mich.  This  was  also  com- 
pleted in  1914.  It  has  a  span  of  336  ft.  between 
trunnions,  and  is  a  through  bridge  with  trusses  .spaced 
20  ft.  centers.  The  weight,  including  counterweight, 
is  7,500,000  lb.  The  operating  machinery  weighs  1381 
tons,  and  includes  four  40-hp.  electric  motors. 

The  heaviest  double-leaf  Strauss  bridge,  however,  is 
the  Palace  bridge  over  the  Neva  River  at  Petrograd, 
completed  in  1915.  This  weighs  8,400,000  lb.,  includ- 
ing counterweight.  Its  span  is  208  ft.  8  in.,  and  its 
width  91  ft.  3  in.,  with  eight  lines  of  through  trusses. 
It  carries  a  highway  and  electric  railway.  There  are 
four  40-hp.  electric  motors.  The  weight  of  machinery 
is  455  tons.  This  includes  machinery  necessary  to  re- 
lieve the  load  of  the  counterweight  from  the  counter- 
weight trunnion  when  the  bridge  is  closed,  so  that  the 
bridge  in  this  position  will  act  as  a  three-hinged  arch. 

Vertical-Lift  Spans 

Some  noteworthy  figures^  have  been  attained  by 
vertical-lift  spans,  according  to  figures  given  by  Wad- 
dell  &  Son,  consulting  engineers.   New  York. 

The  longest  vertical  lift  span  is  on  the  Great  Northern 
Ry.,  crossing  the  Missouri  River  in  Montana,  296  ft. 
long,  center  to  center  of  end  pins.  The  heaviest  is  the 
Willamette  River  Bridge  of  the  Oregon-Washington 
Railroad  &  Navigation  Co.  at  Portland,  Ore.,  which 
with  220-ft.  span  has  4,300,000  lb.  of  moving  weight. 
This  bridge  has  two  decks,  the  lower  of  which  has  a 
separate  lifting  arrangement  by  which  clearance  for 
ordinary  vessels  is  obtained  without  lifting  the  entire 
span..  Of  ordinary  lift  bridges,  i.  e.,  without  separate 
lifting  deck,  the  Pennsylvania  R.R.  bridge  at  Chicago 
with  span  of  272  ft.  10  in.  and  a  moving  weight  of 
3,000,000  lb.  represents  the  maximum. 

While  not,  strictly  speaking,  a  lifting  span,  the  Fratt 
or  Armour-Swift-Burlington  bridge  over  the  Missouri 
River  at  Kansas  City,  Mo.,  should  be  mentioned  on  ac- 
count of  its  great  length  of  span,  428  ft.  The  lifting 
part  here  is  the  lower  deck  only;  the  truss  span,  which 
is  set  at  a  higher  elevation,  is  fixed. 
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Wear-Resisting  Values  of  Various  Aggregates 
for  Concrete  Roads  Indicated 

New  Machine  Generates  Impact  Stresses  Which  Closely  Parallel  Those  wSet  I'p  by  Traffic,  Whether 
Horse-Drawn  or  Motor-Driven  —Tests  Made  on  Paving  Brick  Furnish  Interesting  Results 

By  H.  S.  Mattimore 

Engineer    in    Charge    of    Physical    Testing,    New    York    State    Highway    Commission.    Albany. 


WHILE  definitely  applicable  to  concrete  intended 
for  structures  where  compressive  strength  is  the 
controlling  factor,  compression  tests  have  proved  to  be 
inadequate  as  a  guide  in  selecting  aggregates  for  con- 
crete road  surfaces,  and  need  to  be  supplemented  by 
tests  which  will  indicate  resistance  to  impact  and  abra- 
sion. It  is  true  that  there  are  standard  tests  of  these 
natures,  and  that  methods  have  been  devised  for  making 
abrasion  tests  on  sand.  But  such  "unit"  testing  of  ag- 
gregates furnishes  no  true  measure  of  their  value  when 
these  aggregates  are  combined  in  concrete.  This  has 
been  generally  recognized,  and  many  experiments  have 
been  made  with  the  intent  of  establishing  methods  of 
testing  the  essential  resistance  of  concrete  when  sub 
jected  to  the  destructive  effect  of  road  trafiic. 

Experiments  with  several  methods  have  been  carried 
on  for  the  past  several  years  in  the  laboratory  of  the 
New  York  State  Highway  Commission.  Originally  two 
separate  machines  were  employed — one  abrading  the 
specimen,  the  other  subjecting  it  to  impact  stresses,  A 
number  of  specimens  were  made  in  the  field  and  cured 
under  approximately  the  same  conditions  as  the  con- 
crete being  placed  in  the  road  surface.  Tests  were  run 
on  these  specimens  and,  at  the  same  time,  investiga- 
tions were  made  of  the  road  surface  to  ascertain,  .if 
possible,  the  value  of  the  test  indications. 

The  results  of  the  tests  made  with  the  abrading  ma- 


chine were  of  little  comparative  value,  as  the  resis- 
tance of  the  specimen  as  a  whole  depended  entirely  upon 
the  hardest  aggregate — for  a  hard,  coarse  aggregate  will 
support  a  poor  matrix,  or  vice  versa.  Furthermore  an 
inspection  of  road  surfaces  to  determine  the  effect 
of  traffic  has  convinced  the  writer  that,  although  there 
is  some  wear  due  to  abrasion,  this  is  of  secondary  im- 
portance when  compared  to  the  severe  impact  effect  of 
horsedrawn  and  motor  vehicles. 

Such  impact  effect  as  is  traceable  tc  the  motor  truck 
is  the  result  of  an  irregularity  of  wheel  circumferences 
caused  by  imperfect  or  worn  tires,  or  because  of  the  use 
of  chains  or  other  anti-skidding  devices.  In  a  number 
of  instances  the  effect  is  due  to  irregularities  in  joints 
or  cracks  in  the  road  surface.  While  it  is  true  that 
the  abrasive  action  of  the  traffic  accelerates  the  destruc- 
tion, the  non-uniformity  of  wear  is,  in  the  majority  if 
not  all  cases,  started  by  impact  rupturing  the  surface 
in  weak  spots.  Rupture  once  started,  the  surface  becomes 
rough,  the  intensity  of  the  action  increases  and  the 
number  and  sizes  of  the  holes  develop  rapidly.  This 
unevenness,  in  conjunction  with  frost  action  and  sub- 
grade  settlement,  is  responsible  for  the  failure  of  not 
only  concrete  roads  but  all  highways  of  a  rigid  type. 

In-line. with  the. opinion,  held  in  this  laboratory,  that 
impact  is  the -most  severe  traffic  stress  w^hich  pavement 
must   res!s;t,  the  machine,  shown   in  the  accompanying 
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illustration  was  designed  to  furnish  a  test  that  would 
parallel  and  accelerate  the  effect  of  traffic.  The  princi- 
ple underlying  the  design  is  simple,  but  it  may  be  well 
to  call  attention  to  what  are  considered  its  main  advan- 
tages. First,  the  test  area  lies  entirely  within  one 
surface  of  the  specimen,   and  therefore  the   effect   of 


aggregates.  Third,  the  table  upon  which  the  specimen 
rests  is  continuously  revolved  by  means  of  a  dog  at- 
tachment, so  that  the  blows  of  the  calks  follow  in  nine 
concentric  circles  approximately  ]  in.  apart.  The  total 
effective  weight  of  the  head  is  29  lbs.,  the  blows  being 
delivered  at  the  rate  of  100  per  minute.     The  machine 


lii_»^.^-- 


MACIIINE  PRODUCES  WEAR  MUCH  LIKE  THAT  NOTICED  ON  ROAD  SURFACES 
(1)  A  1:2:4  mix  of  traprock  and  an  excellent  quartz  sand  in  which  the  large  traprock  aggregate  has  carried  the  wear.  (2) 
A  l:li:3  mix  of  quartz  gravel  and  a  good  quality  of  sand,  composed  mostly  of  sandstone,  a  small  percentage  of  quartz  and  tough 
shale.  (3)  A  1:1|:3  mix  of  a  good  limestone  and  a  sand  composed  of  quartz  and  granite  grains.  The  limestone  wore  almost 
as  fast  as  the  matrix.  (4)  Same  as  first  illustration  as  to  aggregate,  though  the  mix  was  l:l|-3  and  the  wear  was  more  uniform 
because  of  this.  (5)  A  1:1J:3  mix  in  which  the  coarse  aggregate  was  a  gravel  composed  of  sandstone,  quartzite  and  a  small  per- 
centage of  shale.  The  difference  in  wear  due  to  the  difference  In  aggregate  is  noticeable.  (6)  A  1:1J:3  mix  of  an  excellent  quartz 
gravel  and  sand,  showing  the  spalling  of  the  quartz  and  the  lower  wear  of  the  larger  pieces.  (7)  A  1:1J:3  mix  of  traprock  with  a 
five-grained  quartz  sand  which  resulted  in  a  weak  mortar,  as  might  have  been  expected.  (8)  A  1:1J:3  mix  of  soft  limestone  with 
the  same  sand  u.sed  in  the  second  specimen.  Specimens  of  this  composition  wore  rapidly  but  uniformly,  the  mortar  seeming  to 
possess  the  same  resistance  as  the  coarse  aggregate. 


shear  failures  at  weak  corners  or  joints  is  eliminated. 
As  a  further  assurance  against  such  a  contingency,  a 
steel  band  is  used  to  protect  edges  and  corners.  Sec- 
ond, there  are  nine  hitting  points,  each  armored  with  a 
non-slip  horse  calk.  Furthermore  the  blows  act  through 
springs  which  allow  a  i-in.  play,  thus  partially  com- 
pensating for  such  irregularity  of  surface  as  may  be 
due  to  the  unequal  resistance  to  wear  of  the  different 


as  illustrated  accommodates  a  6  in.  cube  but  can  readily 
be  changed  to  take  a  6  in.  x  12  in.  cylinder,  thus  per- 
mitting the  use  of  ordinary  test  specimens  cast  in  the 
field  for  compression  test. 

Some  several  hundred  tests  have  been  run  on  concrete 
made  from  various  aggregates  and  mixes.  A  number 
of  these  specimens  were  made  and  cured  in  the  field, 
while  others  were  made  in  the  laboratory,  where  more 


SOME    TESTS   WERE   MADE   TO    DETERMINE   THE   ACTION   OF  THE  MACHINE  ON  PAVING  BRICK 
(9)     W^iro-cut  shale  brick,  all  of  uniform  quality.       (10)      A  mixture  of  normal,  underburned  and  overbumed  shale  brick 

(11)    Repressed  fire-clay  brick  all  of  normal  burn. 
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complete  control  could  be  maintained  over  consistency 
and  mixes.  Furthermore  it  is  our  intention  to  test 
specimens  taken  from  concrete  roads  which  have  been 
subjected  to  traffic  for  several  years  in  order  to  secure 
accurate  data  for  future  specifications 

The  cement  used  in  all  the  specimens  shovi'n  in  the 
accompanying  pictures  was  either  from  a  shipment 
which  met  standard  specifications,  or  in  the  laboratory 
mixes  a  blend  of  several  standard  brands.  No  effort 
was  made  to  test  quality  of  different  brands  or  types 
of  brick — the  illustrations  are  given  to  show  the  action 
and  effect  of  the  machine  rather  than  to  determine 
quality. 

The  definite  conclusions  that  may  safely  be  drawn 
from  the  results  of  this  test  in  its  present  stage  are: 

(1)  Crushed  stone  remains  intact  and  resists  im- 
pact better  than  gravel;  (2)  large  size  stone  and  gravel 
are  more  durable  than  the  small  sizes;  (3)  the  resis- 
tance to  impact  depends  upon  the  quality  of  both  the 
mortar  and  the  coarse  aggregate  and,  although  a  good 
matrix  has  a  tendency  to  support  a  weak  coarse  aggre- 


gate, the  use  of  a  good  quality  of  the  latter  will  make 
a  more  durable  pavement;  (4)  a  coarse  grained  sand 
mortar  resists  impact  better  than  a  mortar  made  with 
finer  grained  sand,  and  (5)  no  relation  has  been  ob- 
served between  compressive  strength  and  resistance 
to  impact. 

As  would  be  expected,  an  increase  of  cement  content 
increases  resistance  to  wear,  but  with  a  proper  selection 
of  aggregates  of  excellent  quality  a  1:2:4  mix  can  be 
made  which  will  offer  a  better  resistance  to  impact  than 
a  poorer  quality  of  aggregate  mixed  1:1'  :3. 

The  machine  was  designed  in  the  New  York  State 
Laboratory  under  the  writer's  supervision.  Credit  for 
its  design  and  perfection  is  due  F.  H.  Rood,  J.  L. 
Herber  and  P.  E.  Bermel  of  the  laboratory,  who  spent 
some  part  of  their  time  developing  the  idea  in  its  rela- 
tion to  pavement  testing.  The  original  intention  was  to 
devise  a  method  for  testing  concrete,  but  the  machine 
has  been  found  applicable  to  shale  and  clay  block  and 
there  is  every  reason  to  believe  that  the  principle  may  be 
adapted  to  any  type  of  rigid  pavements. 


Guards  and  Gates  Keep  Cattle  Off  Roads 

CATTLE-GUARDS  in  highways,  to  keep  cattle  off 
the  road  and  yet  leave  free  passage  for  automobiles, 
have  been  used  in  San  Bernardino  County,  California. 
As  described  by  H.  L.  Way,  deputy  county  surveyor, 
they  are  of  the  pit  type  once  common  on  railways,  and 
are  10  ft.  square,  over  a  pit  about  18  in.  deep.  End 
sills  and  a  center  support  of  blocking  carry  two  planks 
6  x  18  in.,  spaced  4  ft.  8  in.  on  centers.    These  form  the 


track  or  wheelways.  Parallel  with  them  are  sticks  to 
which  are  nailed  cross-slats  having  beveled  tops  so  that 
they  afford  no  foothold.  For  horse-drawn  vehicles  there 
is  a  parallel  strip  of  road  closed  by  a  gate. 

Automatic  gates  have  been  provided  for  a  similar 
purpose  at  many  places  on  mountain  roads,  where  the 
sidehill  slope  is  too  great  to  admit  of  the  double  road- 
way noted  above. 
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Natural  Gas  Shortage  Speeds  Up  Hydro- 
Electric  Development 

Many  of  the  industries  of  western  Ontario  using 
natural  gas  as  motive  power  are  seriously  menaced  by 
a  falling  off  in  the  supply.  The  Union  Natural  Gas 
Co.  notified  consumers  in  Chatham,  Vv'indsor,  Walkerville 
and  several  adjoining  municipalities  that  after  the  mid- 
dle of  December  the  supph  of  gas  for  power  purposes 
would  be  discontinued.  The  manufacturers  affected 
appealed  to  the  Ontario  Hydro-Electric  Commission 
and  their  necessities  have  greatly  increased  the  already 
urgent  demand  for  additional  power.  As  an  emergency 
measure  the  commission  has  decided  to  proceed  at  once 
with  the  onstruction  of  extension  to  the  plant  of  the 
Ontario  Power  Co.,  which  it  recently  ac.iuired.  involving 
an  expenditure  of  over  $1,000,000.  This  will  make 
25,000  additional  horsepower  available  in  July  next  and 
another  20,000  hp.  within  about  10  months  from  now. 

Cont»"acts  will  be  let  immediately  for  a  13-ft.  wood- 
stave  pipe  from  the  river  to  Queen  Victoria  Niagara 
Falls  Park,  dowm  to  the  development  at  the  foot  of  the 
falls.  This  pipe  will  enable  the  Ontario  power  plant  to 
be  developed  to  its  full  capacity,  producing  an  extra  25,- 
000  hp.  Enough  water  will  also  be  provided  for  addi- 
tional generators,  and  tenders  will  be  let  for  the  installa- 
tion of  additional  turbines,  with  penstock  and  generator 
com.plete. 

Work  on  the  Chippawa  Canal  is  being  carried  on  by 
a  force  of  500  men,  and  an  electrical  shovel  equipment 
will  be  installed  by  the  first  of  the  year.  The  Chippawa 
development  is  expected  to  furnish  3.000,000  hp.  and 
will  cost  about  $23,000,000. 
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Review  of  Prospects  for  Railway  Maintenance 
and  Improvement  Work  in  1918 

Government  Restrictions  May  Be  Relieved  with  Passing  of  Railroad  Bill,  but  Labor  Shortage  Is  Regarded 
as  Most  Serious— Supply  of  Engineers  Also  Inadequate,  Materials  Costly  and  Delivery  Uncertain 


RESTRICTION  of  railvi^ay  maintenance  and  improve- 
ment work  during  1918  is  indicated  by  a  recent  ex- 
tended inquiry  made  by  a  representative  of  Engineer- 
ing News-Record  as  to  the  present  outlook  for  such 
work.  It  is  indicated  also  by  the  remarks  and  discus- 
sions at  the  March  convention  of  the  American  Railway 
Engineering  Association.  This  restriction  is  applied  in 
two  ways.  It  comes  directly  through  orders  from  the 
Government  requiring  reduction  of  expenditures  and  of 
work  pending  direct  authority  for  individual  projects. 
It  comes  indirectly  also,  but  with  equal  force,  from  the 
conditions  of  high  prices  and  uncertain  supply  in  both 
the  material  and  labor  markets.  The  first  condition 
promises  to  be  relieved  somewhat  under  the  provisions 
of  the  new  railway  bill,  with  its  large  appropriations. 

Proposed  expenditures  for  improvements  costing  more 
than  $25,000,  however,  must  be  submitted  to  the  Direc- 
tor-General of  Railroads  for  approval,  as  noted  in  En- 
gineering Nevjs-Record  of  Apr.  4,  p.  682.  It  appears 
likely  that  these  projects  will  be  scrutinized  closely  as 
to  their  importance  and  necessity.  For  example,  track 
elevation  in  one  city  has  been  approved  for  the  reason 
that  work  has  progressed  so  far  as  to  cause  serious  in- 
terference with  street  traffic,  while  similar  work  in  an- 
other city  has  been  disapproved  since  it  has  not  been 
started  and  there  is  no  such  urgent  need  for  it. 

Additions  and  Betterments  Likely  To  Be  Limited 

The  following  review  of  the  situation,  in  various 
aspects,  is  based  upon  information  from  engineers  rep- 
resenting nearly  40  railways  having  from  300  to  10,000 
miles  each,  and  aggregating  nearly  100,000  miles  of  line. 

As  far  as  rail  and  tie  renewals  are  concerned,  a  large 
majority  of  railways  plan  a  normal  amount  of  work  in 
1918.  Some  have  planned  an  excess  amount  because  of 
the  reduction  in  such  work  during  the  past  two  or  three 
years,  and  the  necessity  of  bringing  the  property  up  to 
normal  condition.  In  most  cases  the  statements  are 
qualified  by  the  admission  of  probable  difficulty  in  carry- 
ing out  the  program,  on  account  of  the  conditions  as  to 
material  and  labor.  Double-tracking,  additional  pass- 
ing tracks,  yard  and  terminal  extensions,  new  water  and 
coaling  stations  and  such  other  facilities  as  come  under 
the  classification  of  additions  and  betterments  are  likely 
to  be  limited  and  few  roads  appear  to  be  planning  exten- 
sive programs  for  work  of  this  kind. 

Speed  restriction  is  one  step  advocated  as  desirable 
under  present  conditions,  the  maximum  limits  suggested 
being  50  and  35  m.p.h.  for  passenger  and  freight  trains 
respectively.  The  purpose  of  this  is  to  reduce  wear  and 
renewal  of  track,  locomotives  and  cars;  also  to  reduce 
the  chance  of  derailment  and  damage  done  in  case  of 
such  accident. 

As  to  bridges  the  impres'-ion  is  that  in  many  cases  it 
will  be  difficult  to  do  more  than  the  work  necessary  to 
maintain  structures  in  serviceable  condition.    Mainte- 


nance and  repairs  must  be  looked  after,  but  renewals 
will  be  limited,  and  special  attention  given  to  avoiding 
steel  work.  One  road  reported  a  large  program,  with  an 
estimate  of  $400,000,  but  this  was  before  the  require- 
ment was  announced  for  the  submission  of  such  pro- 
grams for  government  approval.  Another  road  will  place 
six  bridges  that  were  ordered  in  1915,  thus  bringing  all 
its  bridges  up  to  the  E-60  loading.  In  many  cases  the 
bridge  inspections  have  been  made  with  special  care. 
Then  the  estimates  have  been  checked  rigorously  and 
all  work  cut  out  that  is  not  absolutely  necessary.  Under 
the  present  emergency  conditions  many  engineers  may 
find  opportunities  for  the  strengthening  or  reinforce- 
ment of  steel  structures  to  increase  their  life  or  even 
to  provide  for  heavier  loading. 

In  some  cases  timber  structures  needing  renewal  are 
to  be  rebuilt  in  timber  instead  of  being  replaced  with 
steel,  but  the  shipbuilding  demands  may  make  it  im- 
possible or  difficult  to  obtain  the  larger  sizes  of  timbers 
for  such  work  or  for  the  repair  of  existing  structures. 
Even  the  filling  of  trestles  is  mainly  limited  to  those 
that  must  be  either  replaced  or  repaired.  A  few  roads, 
however,  propose  extended  programs  of  work  on  con- 
crete arches,  trestles  and  culverts  to  replace  timber 
trestles.  Conditions  are  considered  favorable  in  many 
ways  to  the  v;ider  use  of  concrete  structures,  large  and 
small.  This  will  mean  greater  expenditures  for  a  time, 
but  will  result  in  a  conservation  of  timber  and  in  more 
permanent  structures,  with  decreased  annual  cost  of 
maintenance  and  renewal. 

Engineering  Forces  Depleted 

In  spite  of  the  reduction  of  work,  there  seems  likely  to 
be  a  shortage  of  engineers  for  railway  service.  Draft 
and  enlistment  for  military  service  and  the  opening  of 
extensive  fields  of  employment  on  building  construction, 
shipbuilding  and  the  like  for  the  Government  and  for  in- 
dustrial concerns  have  made  serious  inroads  upon  the 
engineering  forces  of  many  railways.  How  serious  this 
is  on  any  road  depends  not  only  upon  the  loss  of  men 
but  also  upon  the  amount  of  work  being  done.  Railways 
that  have  little  present  or  prospective  work  may  get 
along  with  the  reduced  force.  The  general  condition, 
however,  is  a  shortage  of  supply.  On  some  roads  this  is 
experienced  particularly  in  regard  to  field  assistants  and 
rodmen;  on  other  roads  it  is  mainly  in  office  men  and 
draftsmen.  Several  roads  state  that  they  can  fill  the 
higher  positions  by  promotion  or  by  employing  men  who 
are  over  draft  age  or  exempt  from  military  service. 

It  seems  generally  more  difficult  to  get  draftsmen  and 
rodmen,  especially  where  the  latter  must  be  technical 
graduates.  This  shortage  is  expected  to  become  more 
serious  after  the  next  draft.  Valuation  work  has  been 
interfered  with  by  these  conditions,  there  being  diffi- 
culty in  maintaining  sufficient  field  and  office  forces. 
One    road   that   has   had   trouble    in   getting    sufficient 
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draftsmen  for  the  work  has  suggested  that  the  Govern- 
ment, as  represented  by  the  Interstate  Commerce  Com- 
mission, might  relieve  the  situation  by  allowing.'  prints 
of  existing  mjips  and  drawings  to  be  filed,  instead  of  re- 
quiring new  tracings  in  all  cases.  This  permission  has 
since  been  granted  by  the  Commission. 

Many  roads  are  short  of  rails,  frogs,  switches,  tie- 
plates  and  track  fastenings,  and  find  it  difficult  to  re- 
plenish their  stock  or  obtain  material  for  ordinary  re- 
quirements. Rail  renewal  is  a  very  necessary  and  im- 
portant feature  in  keeping  the  lines  in  proper  condi- 
tion for  heavy  traffic,  and  Mr.  McAdoo,  director-general 
of  railroads,  has  called  for  information  from  the  rail- 
ways in  regard  to  their  work.  This  is  to  include  the 
amounts  laid  in  1917,  left  over  or  on  hand,  ordered  for 
1918  delivery,  and  required  for  maintenance  and  con- 
struction in  1918;  also  the  minimum  amount  considered 
absolutely  necessary  to  maintain  track  in  safe  and 
proper  condition  during  1918. 

Supply  of  Track  Material  Uncertain 

Shortage  of  rails  has  not  been  experienced  as  yet  on 
some  roads  which  placed  large  orders  a  year  or  two  ago, 
as  their  material  has  been  laid  or  is  being  delivered. 
But  even  here  the  outlook  is  doubtful.  Where  orders 
have  been  placed  well  in  advance  the  deliveries  have  been 
slow,  uncertain  and  not  up  to  contract  in  time  or  quan- 
tity. This  is  due  largely  to  priority  given  to  orders  for 
U.  S.  Government  work  here  and  abroad.  In  one  case 
rails  to  be  delivered  in  1917  were  two  months  late,  and 
after  a  few  weeks  of  intermittent  delivery  the  shipment 
ceased.  As  a  result,  rail  renewal  was  done  on  only  half 
the  expected  mileage,  the  balance  being  left  for  1918. 
Deliveries  for  1918  are  in  some  cases  expected  to  come 
too  late  for  use,  or  to  be  deferred  until  1919. 

In  several  cases  rails  ordered  for  the  1917  program 
could  not  be  laid,  owing  to  late  deliveries  and  short- 
age of  labor.  These  are  now  on  hand,  but  the  labor  situ- 
ation makes  it  doubtful  whether  even  these  can  be  laid. 
There  are  many  cases  where  rails  must  be  renewed  if 
the  tracks  are  to  be  kept  in  condition  for  heavy  traffic. 
Similar  conditions  exist,  but  generally  to  a  lesser  extent, 
in  regard  to  frogs,  switches  and  track  fastenings.  De- 
lays are  not  so  long  as  with  rails,  but  where  these 
supplies  are  to  be  used  in  connection  with  certain  rail- 
renewal  work  their  early  delivery  does  not  advance  the 
work.  Under  these  disturbed  and  uncertain  conditions 
it  is  difficult  to  plan  a  definite  program,  and  attention 
must  be  concentrated  upon  any  weak  points. 

Delay  in  renewing  rails  on  main  line  generally  re- 
acts on  the  subsidiary  lines.  Ordinarily  when  new  rails 
are  laid  in  main  track  they  release  lighter  rails  as  "re- 
layers"  for  branch  lines  and  passing  sidings,  and  these 
in  turn  release  still  lighter  rails  for  yards  and  industry 
tracks.  Light  and  relayer  rails  are  not  now  easy  to  ob- 
tain in  the  open  m.arlcet. 

A  considerable  amount  of  main-track  renewal  is  due 
to  rails  being  bent  and  worn  at  the  ends,  so  that  they 
make  a  rough  riding  track.  On  several  large  railways 
this  condition  is  being  met  and  the  life  of  rails  in  main 
track  increased  by  the  application  of  special  devices  or 
splices  either  to  raise  the  joints  or  to  keep  the  rail  ends 
from  becoming  depressed.  Raising  of  joints  and  then 
grinding  of  the  rail  ends  to  a  uniform  plane  and  a  level 


surface,  as  is  done  on  street  railways,  has  been  sug- 
gested as  of  possible  application  to  railway  track. 

Rail  as  Good  as  Usual 

The  investigation  included  inquiry  as  to  whether 
there  is  trouble  with  the  quality  of  rails,  or  difficulty  in 
getting  them  made  to  railway  specifications.  The  re- 
plies are  generally  in  the  negative,  though  qualified  in 
some  cases  by  the  statement  that  there  is  no  more 
trouble  than  usual.  In  two  cases  considerable  trouble 
from  broken  rails  is  experienced,  the  type  of  section 
being  held  partly  responsible.  One  of  these  refers  spe- 
cifically to  the  85-lb.  A.  S.  C.  E.  rail,  where  breaks  in 
the  base  are  attributed  to  seams  in  the  light  base  of  this 
section. 

Poor  quality  of  rails  is  noted  by  four  roads,  all  of 
which  operate  heavy  traffic  and  loads.  Two  say  that  the 
heavier  rails  now  used  are  less  serviceable  than  the 
older  and  lighter  rails,  the  trouble  being  in  soft  metal 
that  flows  and  mashes  under  traffic.  Another  says  that 
during  the  past  two  years  the  op^nhearth  rails  have  a 
tendency  to  flow  under  traffic,  especially  in  rails  on  the 
low  side  of  curves,  this  being  due  to  soft  metal  in  the 
top  of  the  rail  head.  The  third  road  states  that  the 
quality  of  steel  might  be  better,  but  that  this  road's 
purchases  are  not  large  enough  to  permit  it  to  dictate 
specifications.  It  purchases  rails  under  the  Manufactur- 
ers' Specifications,  modified  to  the  extent  of  requiring  at 
least  9%  cropping  of  the  blooms,  arid  more  if  neces- 
sarj'  to  get  a  good  rail.  The  fourth  reply  merely  states 
that  rails  are  unsatisfactory  as  to  quality. 

Treated  ties  are  used  by  23  out  of  29  railways  as  a 
means  of  insuring  good  and  economical  track.  Three 
of  these  report  that  such  ties  are  used  exclusively,  and 
the  others  range  from  limited  to  extensive  use.  Several 
roads  state  that  from  20  to  80%  of  annual  renewals  are 
made  with  treated  ties.  One  is  using  them  mainly  in 
side  tracks.  As  to  ties  treated  at  railway  plants,  three 
roads  state  that  in  1917  their  output  was  below  normal. 
The  three  reasons  given  arc  the  drafting  of  the  chemists, 
the  high  cost  of  chemicals  and  the  shortage  of  ties  cut. 

The  six  roads  which  report  that  treated  ties  are  not 
used  get  their  supply  mainly  from  local  sources.  Two 
state  that  it  is  increasingly  difficult  to  get  good  ties  and 
that  the  prices  are  rising.  Shortage  in  the  tie  supply 
is  expected  in  some  cases,  due  partly  to  floods  in  the 
Ohio  and  Tennessee  rivers  early  this  year,  and  partly 
to  the  serious  shortage  of  labor  in  the  territory  where 
ties  are  obtained.  Laborers  have  been  attracted  else- 
where by  high  wages,  so  that  some  of  the  tie  companies 
are  unable  to  ^^et  men  to  cut  ties. 

Labok  Situation  Most  Serious 

That  the  labor  supply  for  section  forces,  extra  gangs 
and  bridge  gangs  will  be  very  short  this  year  is  the  al- 
most universal  opinion,  and  it  is  estimated  that  the 
forces  on  different  roads  will  be  only  25  to  70  ^r  of 
normal.  In  some  cases  it  is  difficult  to  get  men  even  at 
high  wages,  and  more  than  one  road  finds  that  high 
pay  is  accompanied  by  low  efficiency. 

A  somewhat  different  view  is  to  the  effect  that  the 
railway  labor  problem  is  more  a  matter  of  excessive 
turnover,  due  to  general  demoralization,  than  a  matter 
of  actual  shortage  in  supply.    Many  men  work  casually 
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on  the  track,  but  shift  from  gang  to  gang  and  from 
road  to  road,  habitually  quitting  on  pay  day.  It  is  sug- 
gested that  if  they  could  be  held  permanently  and  the 
forces  then  organized  efficiently  the  supply  probably 
would  be  sufficient.  Another  view  is  that  under  present 
conditions  maintenance  officials  will  give  more  attention 
to  getting  full  efficiency  out  of  their  forces.  Loss  of 
time  in  shifting  gangs  from  place  to  place  may  be 
avoided  by  careful  planning  of  the  work  program;  and 
loss  of  working  time  of  the  men  may  be  avoided  by 
having  material  distributed  ahead  of  the  gang. 

Labor  shortage  is  found  mainly  in  section  forces  on 
some  roads,  and  in  bridge  gangs  on  other  roads.  The 
latter  case  is  accounted  for  by  the  great  demand  for 


skilled  labor  on  shipbuilding,  construction  and  indus- 
trial work,  where  pay  is  usually  higher  than  on  the 
railways.  It  is  not  unusual  to  have  section  gangs  lim- 
ited to  one  or  two  men  besides  the  foreman,  and  two 
roads  report  that  in  some  cases  the  foreman  has  no  help. 
The  general  labor  shortage  indicates  two  things — 
difficulty  in  carrying  out  normal  work  to  maintain  the 
track  in  proper  and  safe  condition,  and  reduction  in  the 
amount  of  work  desirable  for  such  improvement  of  the 
property  as  rail  and  bridge  renewals  and  the  construc- 
tion of  new  facilities.  That  this  shortage  of  labor  is 
the  most  serious  factor  in  the  problem  of  railway  main- 
tenance work  is  the  almost  unanimous  opinion  expressed 
in  the  returns. 


How  the  Railway  Labor  Shortage 
Can  Be  Overcome 

Opinions  Indicate  Need   for  Better  Treatment  of 
Men,   Wider   Use  of   Machines  and 
Careful  Planning  of  Work 

AS  STATED  in  the  foregoing  article,  railway  main- 
tenance engineers  regard  the  labor  shortage  as  the 
most  serious  obstacle  in  the  way  of  improvement  work 
and  maintenance  work  during  1918.  This  subject  was 
discussed  at  the  recent  convention  of  the  American  Rail- 
way Engineering  Association.  That  its  importance  is 
recognized  is  evidenced  from  the  fact  that  a  committee 
on  economics  of  railway  labor  was  appointed  last  year 
and  made  its  first  report  at  the  1918  meeting.  It  is 
significant  also  that  two  or  three  committees  brought 
labor-saving  devices  and  machinery  for  railway  work  to 
the  attention  of  the  meeting  by  means  of  lantern  slides 
and  moving  pictures  as  well  as  by  their  reports. 

In  the  investigation  noted  above  the  ideas  suggested  in 
replies  to  specific  inquiry  as  to  the  remedy  for  the  labor 
situation  may  be  summarized  as  follows: 

Permanent  section  forces  should  be  built  up,  more 
attention  being  given  to  the  comforts  and  social 
requirements  of  the  men.  Supply  individual  dwellings 
at  section  headquarters,  which  men  may  rent  or  pur- 
chase, thus  acquiring  a  place  to  live  and  take  care  of 
their  families.  Too  much  reliance  has  been  placed  on 
floating  and  foreign  labor,  with  detriment  to  the  force 
and  the  work,  but  under  present  conditions  the  supply 
of  foreign  labor  has  been  greatly  reduced.  The  sys- 
tem of  permanent  forces  for  railway  maintenance  is  al- 
most universal  in  Europe,  and  has  been  introduced  with 
success  in  this  country  by  the  Long  Island  and  the  St. 
Louis-San  Francisco  railways.  A  number  of  engineers 
refer  to  the  advantages  of  this  system. 

Wages  should  conform  to  those  paid  in  other  lines  of 
work,  so  that  men  will  not  be  attracted  away  from,  rail- 
way service  as  has  been  the  case  in  the  past.  Hitherto 
railways  have  not  met  the  market  price  of  labor,  and 
their  work  has  suffered  in  consequenc6.  Mere  increase 
in  pay,  without  regard  to  the  M'ages  in  other  occupa- 
tions, is  of  little  benefit.  As  a  corollary  to  the  above,  a 
uniform  rate  of  pay  is  desirable,  to  check  the  propensity 
of  the  men  to  shift  from  job  to  job.  In  fact,  uniformity 
of  pay,  hours  and  ovi'rtime  rates  have  been  recom- 
mended to  the  railway  companies  already  by  the  regional 
director  of  railways  of  the  central  division. 


With  increased  wages  it  is  found  in  some  cases  that 
men  will  work  less  time  or  fewer  days,  so  that  no  ad- 
vantage is  gained.  They  sometimes  refuse  to  work  over- 
time with  extra  pay,  even  on  lines  where  traffic  condi- 
tions are  such  that  much  of  the  work  cannot  be  done  in 
regular  working  hours.  As  a  general  proposition,  how- 
ever, it  is  highly  undesirable  to  work  men  overtime, 
either  by  extra  hours  or  by  calling  them  out  on  Sun- 
days. The  growing  tendency  among  the  men  is  to  re- 
sent such  demands,  and  excessive,  unnecessary  overtime 
employment  has  been  one  cause  of  dissatisfaction  with 
railway  maintenance  service. 

Improved  camps  and  living  facilities,  with  more  re- 
gard for  the  human  side  of  life,  will  tend  to  attract  and 
keep  men.  In  temporary  forces,  however,  there  is  al- 
ways a  certain  element  which  is  restless  by  nature  and 
will  not  stay  on  the  job. 

Labor  from  local  sources  of  supply  is  preferable,  if  it 
can  be  had,  as  it  is  generally  more  satisfactory  than  the 
supply  from  large  cities.  Special  care  should  be  given 
to  selecting  men  over  military  age  or  otherwise  exempt. 

Importation  of  Mexicans  and  Chinese  is  advocated  by 
four  large  railways.  But  this  is  checked  by  the  new 
immigration  law,  with  its  head  tax  and  educational  re- 
quirements, and  it  is  doubtful  whether  Congress  could 
be  induced  to  repeal  or  modify  this  law,  even  for  the 
period  of  the  war.  While  admitting  this,  some  officials 
point  out  the  advantages  that  would  accrue  to  the  rail- 
ways and  the  farmers  by  thus  supplementing  the  labor 
supply. 

Small  extra  or  floating  gangs  may  be  organized  on  di- 
visions where  the  section  forces  are  very  small,  but 
such  a  pUn  is  to  be  regarded  as  a  temporary  expedient 
for  special  emergency  only. 

The  introduction  of  more  machinery  and  power-oper- 
ated appliances  is  recommended  to  supersede  hand  labor 
and  also  allow  m.ore  work  to  be  done  and  more  territory 
covered  by  a  small  force. 

Heavier  track  construction,  with  treated  ties  and  well- 
ballasted  roadbed,  is  advocated,  so  that  less  maintenance 
and  renewal  work  will  be  required. 

Unnecessary  work  should  be  eliminated. 

Several  replies  laid  stress  upon  the  desirability  or 
necessity  of  showing  more  regard  for  the  laborer  as  a 
man,  instead  of  as  a  mere  working  machine  or  animal. 
This  is  directly  in  accord  with  what  Engineering  News- 
Record  has  been  advocating  for  some  time.  To  quote 
from   one  reply:     "We  shall  never  have  satisfactory 
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labor  for  track  or  bridge  and  building  forces  in  this 
country  until  we  have  men  who  take  a  personal  inter- 
est in  the  railway  on  which  they  work  and  who  form  an 
attachment  for  the  location  and  country  in  which  they 
live." 

The  shortage  of  labor  seems  to  be  felt  specially  in 
the  South.  Formerly  there  was  an  ample  supply  of 
negro  labor  at  low  pay,  but  this  has  been  greatly 
depleted  by  the  exodus  of  labor  attracted  by  the  higlier 
pay  in  the  North  and  East.  It  has  been  suggested  that 
by  raising  wages  in  the  South  this  condition  may  be 
overcome  to  some  extent,  at  least  during  the  winter, 
although  even  higher  pay  probably  would  not  attract 
labor  to  the  South  during  the  four  months  hot  season. 

The  supply  of  native  labor  has  been  reduced  most 
seriously  by  military  service  and  by  the  great  industrial 
activities  incident  to  the  war.  Foreign  labor  has  been 
reduced  to  a  minimum  by  the  great  reduction  in  im- 
migration coupled  with  an  emigration  of  foreigners  to 
join  the  armies  of  their  native  lands.  Among  such  labor 
as  is  still  available  there  is  a  state  of  unrest  which 
makes  it  difficult  to  organize  the  men  or  to  keep  them 
at  work.  Making  track  maintenance  a  line  of  permanent 
employment,  with  good  pay  and  attractive  working  con- 
ditions, will  improve  things  materially.  But  this 
cannot  be  of  immediate  help,  as  it  will  take  some  time 
to  devise  the  necessary  system  of  organization  and  to 
train  men  into  it. 

It  is  a  general  occurrence  that  while  one  road  is 
discharging  men  and  gangs,  another  road  is  increasing 
its  forces.  It  has  been  suggested  that  this  condition 
may  be  improved  by  the  establishment  of  central  agen- 
cies or  labor  clearing  houses  under  the  direction  of  the 
railways.  Thus  the  clearing-house  would  be  advised 
of  the  coming  release  of  labor  on  some  roads  and  the 
demand  for  labor  on  others.  In  this  way  it  would  often 
be  possible  to  transfer  gangs  intact  from  one  road  to 
another,  thus  maintaining  their  efficiency  and  saving 
time  and  money  for  the  men  and  the  railways.  This 
would  apply  mainly  to  unskilled  labor,  but  might  include 
skilled  labor  to  some  extent. 

Labor-Saving  Devices  in  Trackwork 

Use  of  machinery  and  labor-saving  appliances  is  one 
obvious  method  of  offsetting  shortage  of  men,  and  this 
is  being  applied  increasingly  on  many  railways.  With 
the  larger  machines,  however,  high  cost  and  uncertain 
delivery  may  be  unfavorable  factors.  As  long  as  labor 
was  plentiful  and  cheap,  and  relatively  sliglit  attention 
was  paid  to  its  efficiency,  there  was  little  incentive  to 
expend  money  for  machinery  and  appliances.  But  un- 
der present  conditions  there  are  large  advantages  to  be 
seen  in  purchasing  equipment  of  this  kind  and  in  in- 
creasing the  efficiency  of  the  men.  That  the  net  resuit 
of  present  trying  labor  conditions  will  be  a  benefit  tc> 
the  railways  is  the  opinion  expressed  by  the  engineer 
of  one  large  system. 

Motor  cars  for  section  gangs  and  bridge  gangs,  and 
also  for  inspectors  and  roadmasters,  are  probably  the 
most  widely  used  machines.  In  the  latter  case  they 
avoid  the  necessity  of  taking  men  from  the  gangs  to 
drive  the  officials  over  the  road  on  hand  cars.  In  the 
former  case  they  not  only  conserve  the  time  and  energy 
of  the  men,  as  compared  with  hand  cars,  but  also  en- 
able a  given  number  of  men  to  cover  a  longer  stretch  of 


line.  In  combination  with  trailers  they  can  handle  ma- 
terials and  large  gangs  of  men  and  thus  to  some  extent 
replace  work  trains. 

The  larger  machines  in  most  general  use  are  those  for 
loading  and  unloading  rails  and  timbers,  light  cranes  or 
hoists  for  rail  and  tie  renewals,  ditchers,  spreaders  and 
locomotive  cranes.  A  ditcher  with  air-operated  dump 
cars  will  dispense  with  a  large  gang  of  shovelers.  Lo- 
comotive cranes  are  used  for  a  wide  variety  of  purposes, 
such  as  hoisting,  handling  material,  excavating  with 
grab  buckets  or  scrapers,  driving  piles  and  also  handling 
scrap  with  magnets.  Spreaders  are  used  largely  in  con- 
nection MMth  ballasting,  filling  and  ditch  work;  also  for 
snow  removal.  In  relaying  rails,  a  light  gasoline  crane 
with  two  or  three  men  will,  it  has  been  shown,  take 
the  place  of  a  gang  of  12  to  16  men  and  do  the  work 
more  quickly,  besides  eliminating  the  chance  of  injur>'  to 
men  in  handling  heavy  rails.  Such  machines  can  be 
adapted  to  a  variety  of  uses.  Rail  loaders  and  unload- 
ers  are  reported  to  do  40%  more  work  than  where  hand 
labor  is  employed. 

Pneumatic  tie-tampers  seem  to  be  the  most  widely 
used  tools.  They  are  employed  mainly  on  open  track,  in 
connection  with  portable  air-compressor  outfits.  One 
road  proposes  to  use  them  in  freight  yards  which  are 
piped  with  air  for  testing  brakes  on  the  cars.  Another 
suggests  their  use  at  interlocking  plants,  compressors 
being  installed  in  the  signal  towers.  Several  machines 
used  in  maintenance  work  are: 


Rail  layers 

Rail  loaders  and  unloaders 

Steam    shovels    and    scrapers 

Motor  cars 

Ditchers 

Ijocomotive  cranes 

Spreader  cars 

Weed  burners  and  killers 

Small  concrete  mixers 

Derricks  and   derrick  cars 


Tie  tampers 
Rail  drills 
Screw  spikers 
Spike  drivers 
Spike  pullers 
Snow   torches 
Mowers 

Ballant  shaper.<: 
Ballast  cleaners 
Portable  saw  rings 


Certain  machines  or  tools  have  been  suggested  as  de- 
sirable but  are  not  yet  available.  These  include  devices 
for  lining  track,  adzing  ties,  screwing  up  track  bolts, 
grinding  rail  joints,  renewing  ties  and  loading  snow. 
One  road  is  developing  a  light  track  layer,  as  a  step  be- 
yond the  rail  layer.  The  large  track  layers  once  used  so 
extensively  are  applicable  mainly  on  new  construction 
and  where  considerable  lengths  of  track  are  to  be  laid. 
One  road  asks  for  any  information  available  as  to  a  ma- 
chine for  tie  renewals;  that  is,  to  take  out  and  put  in 
ties  by  mechanical  power. 

Devices  of  a  special  class  are  those  ^or  clearing  snow 
and  ice  from  track  and  switches.  Besides  the  ordinary 
snowplows  and  flanger  cars  these  include  scrapers, 
flangers,  portable  torches  and  steam  nozzles.  Ice-cutter 
cars  to  loosen  the  packed  snow  and  ice  between  the  rails 
are  a  valuable  adjunct  to  the  snow  plow,  as  the  material 
may  be  too  hard  for  the  plow  and  gangs  with  picks 
make  slow  progress.  Gas  and  electric  heaters  to  prevent 
the  accumulation  of  snow  at  switches  and  interlocking 
plants  may  save  the  work  of  an  army  of  shovelers  and 
warrant  the  high  cost  of  such  installations.  Removal 
of  heavy  snow  from  jards,  driveways  and  station  plat- 
forms may  be  done  to  advantage  with  large  scrapers 
operated  by  teams  or  light  tractors. 

Work-train  service  is  necessary  in  much  renewal  and 
improvement  work,  as  in  ditching,  distributing  and  col- 
lecting material,  and  handling  extra  gangs  and  bridge 
gangs.     With  the  general  shortage  in  supply  of  loco- 
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motives  and  cars  for  traffic,  there  is  increasing  difficulty 
in  having  equipment  assigned  for  work  of.  this  kind. 
The  difficulty  m.ay  be  mlainly  with  locomotives  or  with 
cars,  but  very  frequently  it  applies  to  both.  Cars  gen- 
erally used  in  work-train  service  have  been  put  into 
service  for  handling  coal  and  lumber.  One  road  having 
normally  1700  cars  for  ballasting  and  filling  has  its  sup- 
ply cut  to  800  cars.  Fuel  shortage  in  some  cases  has 
been  a  factor  in  reducing  the  supply  of  work-train 
equipment.  It  frequently  happens  that  such  equipment 
can  be  assigned  only  at  certain  times,  and  not  just  when 
needed  for  the  work.  Even  when  the  limited  equipment 
is  available,  labor  shortage  may  prevent  its  being  used 
to  full  advantage. 

Remedies  suggested  for  this  condition  are  noted  by 
the  engineers  of  several  railways.  One  road  installs 
temporary  sidetracks  with  derricks  near  the  work,  so 
that  material  can  be  unloaded  and  piled  whenever  equip- 
ment is  available.  When  a  train  is  assigned,  it  is  urged 
that  care  be  taken  to  keep  it  busy  and  cut  the  idle  time 
to  a  minimum.  Other  means  of  distributing  material 
are  found  in  some  cases.  These  may  include  the  use  of 
motor  cars  and  trailers,  or  utilization  for  company  serv- 
ice of  any  empty  cars  in  transit.  Locomotives  of  in- 
sufficient power  for  regular  traffic  may  be  obtained,  and 
cars  of  material  for  distribution  may  be  handled  to 
some  extent  in  local  freight  trains.  Gondola  cars  being 
forbidden  for  company  service,  some  roads  have  been 
hauling  sand,  gravel  and  stone  in  large  dump  cars,  the 
height  of  the  sides  being  increased  and  the  bodies 
blocked  up  on  the  frames  to  prevent  accidental  dumping 
while  on  the  road.  As  a  rule  these  cars  may  be  hauled 
only  in  local  trains.  Work-train  schedules  should  be 
planned  carefully  in  advance,  it  is  pointed  out,  so  that 
the  trains  can  work  without  delays  due  to  poor  dis- 
tribution of  men  and  materials. 

Elimination  of  Unnecessary  Work 

Much  work  ordinarily  done  to  improve  the  appearance 
of  the  line  can  be  eliminated,  it  is  pointed  out,  without 
affecting  the  condition  of  the  property.  This  is  becom- 
ing general  practice,  and  in  fact  it  is  effected  automatic- 
ally in  some  cases,  since  the  reduced  track  forces  are 
insufficient  for  anything  beyond  what  is  really  neces- 
sary. Such  work  is  mentioned  as  hand  dressing  of  bal- 
last slopes,  trimming  of  sod  lines,  mowing  of  right-of- 
way,  clearing  of  station  grounds,  parking  and  gardening 
at  stations,  and  painting  of  signs  or  stiuctures.  One 
road  has  given  up  its  periodical  track  inspections  by 
officials. 

Trimming  of  ballast  slopes  is  done  on  some  roads  by 
a  device  attached  to  the  wing  of  a  spreader  car,  and 
weeding  along  track  can  be  dispensed  with  by  the  oc- 
casional use  of  a  weed-burning  or  weed-killing  car.  The 
right-of-way  may  be  burned  over  or  left  uncut,  and  one 
road  reports  that  it  now  limits  this  clearing  to  the 
growth  along  the  shoulder  of  the  roadbed.  Some  roads 
report  that  they  can  make  no  saving  in  this  way.  as  they 
have  never  practised  "sandpapering"  or  decorative 
work.  Others  have  made  a  special  feature  of  keeping 
the  property  in  good  appearance.  But  the  general  opin- 
ion is  that  for  some  time  to  come  the  main  points  of 
attention  will  be  the  line  and  surface  of  track,  the  rail 
joints  and  fastenings,  and  the  switches  or  turnouts. 

Disregard    for   appearances,    however,   must   not,    it 


is  held,  be  carried  to  such  an  extent  as  to  result  in 
dirty,  untidy  and  unsightly  roadway,  station  grounds 
and  buildings.  A  condition  of  this  kind  would  be  re- 
flected in  a  lowering  of  the  morale  of  the  force.  This 
is  a  matter  to  be  determined  by  good  judgment  and 
common  sense. 

Navy  Engineer  Advocates  Asphalt  Blocks 
for  Warehouse  Floors 

FOR  the  new  general  storehouse  at  the  Brooklyn  navy 
yard  an  extensive  investigation  was  made  into  the 
question  of  floor  surfaces  to  meet  the  heavy  traffic 
conditions  surrounding  the  use  of  such  floors.  As  a 
result  of  this  investigation,  the  Navy  Department  de- 
cided to  adopt  compressed  asphalt  blocks.  An  expla- 
nation of  the  reasons  underlying  this  choice  is  given  in 
Bulletin  No.  29,  Public  Works  of  the  Navy,  by  H.  S. 
Rinker,  expert  aide,  bureau  of  yards  and  docks. 

Mr.  Rinker  says  that  wood,  concrete,  and  bitumastic 
floors  all  have  serious  objections  for  warehouse  service; 
in  seeking  for  some  other  type  which  would  avoid  the 
difficulties  due  to  the  kinds  named,  the  asphalt  block 
was  investigated  in  its  numerous  uses  through  the  past 
25  years.  It  was  found  to  have  stood  up  with  remark- 
ably little  loss  from  wear,  although  the  older  blocks 
in  service  were  apparently  not  equal  to  those  now  made. 

The  floors  laid  at  the  Brooklyn  yard  involve  about 
8,000  sq.yd.  of  surface  over  an  interior  floor  360  x  180 
ft.  in  plan  and  a  shipping  platform  12  ft.  wide  entirely 
around  the  building.  The  blocks  are  laid  continuously 
through  the  first  floor  of  the  building  and  across  the 
shipping  platform,  no  breaks  being  made  at  the  door- 
ways, although  the  platform  is  slightly  graded  away 
f roni  the  building  for  drainage.  The  floor  is  composed  of 
a  6-in.  slab  of  unreinforced  concrete  laid  directly  on  the 
tam.ped  and  puddled  fill.  On  this  a  bed  of  1 :3  mortar, 
i-in.  thick,  is  laid  and  struck  off  with  a  screed.  The 
wearing  surface  of  compressed  asphalt  blocks  is  laid 
directly  on  the  mortar  bed  without  jointing  material  of 
any  kind  and  leveled  by  light  rollers,  after  which  sand 
is  spread  over  the  blocks.  This  is  removed  before  the 
floor  is  put  in  active  operation. 

The  blocks  under  traffic  have  the  peculiar  property  of 
welding  or  joining  so  as  to  present  a  close,  smooth, 
sanitary  surface  capable  of  carrying  almost  any  traffic, 
yet  easily  raised  for  repairs  when  necessary.  The  same 
blocks  can  be  relaid  when  the  concrete  bed  has  been 
restored  to  grade.  They  are  5  x  12  in.  in  surface  dimen- 
sion and  2  in.  thick.  Mr.  Rinker  states  that  the  ad- 
vantages which  the  Government  designers  expect  to 
attain  in  this  floor  are  several,  and  all  of  the  first 
importance.  He  says:  "In  the  first  place,  the  resultant 
floor  is  proof  against  fire,  water,  acid,  alkali  and  oil. 
It  is  dense  and  at  the  same  time  elastic.  It  is  remark- 
ably easy  to  repair.  It  requires  no  jointing  material 
as  do  brick  or  wood  block,  and  does  not  not  need  to  be 
creosoted.  It  does  not  require  as  much  surfacing 
material  as  either  wood  block  or  vitrified  brick  and  will 
not  wear  and  dust,  an  important  point  in  a  storehouse 
where  heavy  and  continuous  traffic  occurs.  It  permits 
of  ready  repair,  requiring  no  special  tools  or  trained 
labor.  It  is  cheaper  than  brick  or  wood  block,  and 
where  it  passes  from  indoors  to  out  requires  no  treat- 
ment for  weather  exposure." 
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Wooden  Trestle  Replaced  Piecemeal 
by  Concrete  Structure 

Annual   Reconstruction   Cost    Kept   Within   Income 
Short  Bents  Put  In  Where  Old  Wooden 
Ones  Have  Decayed 

THE  South  San  Joaquin  Irrigation  District,  located 
about  100  miles  southeast  of  San  Francisco,  gets 
its  water  from  the  Stanislaus  River  through  a  main 
canal  for  the  most  part  in  open  ditch  or  tunnel.  One 
long  trestle  was  required,  however,  across  what  is  known 
as  Hilts  Sag.  When  the  irrigation  system  was  built 
about  five  years  ago  it  was  deemed  most  economical, 
figuring  on  a  15-year  life  for  timber,  to  build  this  struc- 
ture of  wood.  Batter  posts  were  made  of  6  x  8-in.  tim- 
bers and  bents  were  spaced  on  12-ft.  centers,  these 
being  figured  as  the  most  economical  dimensions.  The 
flume  has  a  total  length  of  2000  ft.  and  a  maximum 
height  of  about  70  ft.  The  capacity  is  about  1000  sec.-ft. 
and  the  cross-section  of  the  flume  proper  is  91  x  14V  ft. 

Because  it  is  practically  impossible  to  keep  the  flume 
seams  tight  there  is  always  more  or  less  leakage  when 
water  is  in  the  flume  and  this  keeps  the  trestle  bents 
wet  much  of  the  time.  Weather  action  on  the  long  tim- 
bers which  were  subject  to  heavy  load  caused  warping, 
splitting  at  knots  and  ends,  and  some  crushing  at  joints. 
Thus  after  about  five  years  of  service  the  defects  ap- 
pearing in  the  batter  posts  were  such  that  the  safety  of 
the  tall  trestle  began  to  be  questioned. 

There  were  no  funds  available  for  reconstruction  and 
the  difficulty  of  raising  money  postponed  action  on  the 
matter.  The  chief  engineer  for  the  district,  however, 
devised  a  plan  for  rebuilding  the  flume  without  a  bond 
issue  or  special  assessment.  This  plan,  now  well  under 
way,  involves  the  expenditure  of  about  $25,000  per 
year,  which  is  approximately  the  annual  income  of  the 
district  available  for  this  work.  The  work  is  somewhat 
more  costly,  perhaps  because  of  being  done  while  the 


BEXTS    IX    PAIRS    BEIXG   FITTED    IX    BETWEEX    TIMBERS 

old  trestle  is  still  in  place,  but  by  using  12-ft.  bents  the 
concrete  structure  is  being  erected  section  by  section 
between  the  wood  bents  and  in  such  a  way  that  there 
is  no  interruption  in  the  delivery  of  water  supply. 

The  concrete  bents  are  built  in  pairs,  as  the  illustra- 
tions show,  and  thus  each  pair  can  be  erected  as  an  in- 
dependent structure.  By  beginning  on  the  parts  of  the 
trestle  where  the  indications  of  weakness  are  most  seri- 
ous, the  concrete  work  is  completed  first  where  it  is 
needed  most.  As  soon  as  the  concrete  has  properly  set 
the  new  bents  are  put  in  service,  relieving  the  wooden 
bents.  Thus  the  work  is  being  done  in  independent 
sections,  first  at  one  point  and  then  at  another.  At 
present  only  the  bents  are  being  replaced,  the  flume 
itself  being  left  as  it  is  and  blocked  up  on  the  new  bents. 
The  drawings  show  the  details  of  the  proposed  concrete 
flume. 

In  order  to  facilitate  movement  from  bent  to  bent  as 
well  as  from  one  point  to  another,  the  mixing  plant 
and  tower  for  hoisting  the  concrete,  including  the  hoist 
with  its  engine,  are  mounted  on  a  car  which  moves 


MIXER    PLANT    MOVES    ALONG    AS    WORK    ON    THE    TRESTLE   PROGRESSES 
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DETAILS  OF  THE   REINFORCED-CONCRETE   BENTS   TO 
REPLACE  OLD   WOOD   TRESTLE 


alongside  the  flume  on  four  rails.  Four  freight  car 
trucks  were  used  in  making  this  car.  Storage  space  is 
provided  on  the  car  for  cement  for  a  day's  run.  The 
car  is  moved  by  a  powerful  hand  winch  mounted  on  the 
car  itself,  and  operating  on  a  l-m.  cable  anchored  at 
each  end  of  the  track.  The  engine  which  drives  the 
mixer  also  hauls  in  aggregate  from  the  supply  piles 
along  the  tracks  by  means  of  a  modified  side  loader. 
When  in  service  the  tower,  which  is  110  ft.  high,  is 
guyed  in  four  directions  to  deadmen.  When  moving,  it 
is  stayed  by  the  guys  to  the  car  deck. 


\<-^-e  "x.v 


The  concrete  bents  were  designed  for  minimum  inter- 
ference with  the  wooden  structure  during  erection.  In 
fact,  only  one  piece,  a  longitudinal  brace  near  the  top, 
has  to  be  removed  to  make  room  for  the  concrete  forms. 
The  top  of  the  old  flume,  on  the  other  hand,  serves  as  a 
handy  working  platform  in  connection  with  the  placing 
of  the  topmost  forms.  It  has  also  been  found  conveni- 
ent to  operate  a  traveler  along  the  top  of  the  flume. 

Under  this  plan  of  piece  by  piece  construction  the 
progress  of  the  work  is  necessarily  slow,  but  the  urgent 
and  immediate  needs  of  the  wooden  flume  are  being  pro- 


NEW   PLUME   CONCRETE    BUTTRESSES    IN   PLACE 

vided  for  and  it  is  believed  worth  the  small  additional 
cost  to  avoid  the  raising  of  special  funds.  The  total 
cost  of  the  trestle  bents  on  the  present  basis  will  be 
about  $150,000  and  the  work  is  expected  to  be  finished, 
except  for  the  flume  box,  by  the  end  of  1920. 

The  reconstruction  plan  was  worked  out  and  construc- 
tion started  under  the  direction  of  A.  Grifiin,  chief 
engineer  for  the  district,  who  was  recently  succeeded  by 
R.  W.  Olmsted.  Mr.  Olmsted  was  formerly  resident 
engineer  in  charge  of  construction  at  the  flume  and  was 
succeeded  by  C.  W.  Wood. 


HOW  THE  NEW  CONCRETE   BENTS  ARE   REINFORCED 


An  Effective  "No-Smoking"  Notice 

In  a  wooden  shipyard  of  the  Northwest,  where  3000 
men  are  working  on  rush  schedule,  it  is  important  to 
impress  on  them  the  danger  of  breaking  the  rule  which 
absolutely  prohibits  smoking.  This  is  accomplished  by 
a  sign  placed  just  inside  the  workmen's  entrance,  which 
reads,  in  large  flaming  letters :  FIRE  in  this  plant  may 
put  every  man  out  of  work.  Help  the  management  pro- 
tect your  job.     NO  SMOKING! 


i 
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Equal  Payments  To  Liquidate  a 
Debt  with  Interest 

Formula  Is  Derived  To  Take  Into  Account  Diminution 
of  Deductions  from  Principal  as  Install- 
ments Are  Met 

By  R.  B.  Shepard,  Jr. 

Office  Engrineer,  Valuation   Department,  Atlantic  Toast   Line  R.R., 
WilmiriRton,    X.    C. 

FOLLOWING  is  the  derivation  of  a  formula  for  deter- 
mining the  amounts  of  several  equal  payments  to  be 
made  at  constant  intervals  to  liquidate  a  debt  of  a  cer- 
tain sum,  with  interest  at  a  g:iven  rate.  By  the  method 
of  average  interest  ordinarily  used  the  debt  is  somewhat 
overpaid.  The  method  here  outlined  is  also  applicable 
to  bond  issues,  concerning  which  there  have  been  of 
late,  such  lively  discussions  in  Engineering  News- 
Record.  It  probably  affords  the  most  economical  meth- 
od of  all  by  which  loans  can  be  retired. 

Let  P  =  total  principal ;  p„  p.,,  p,  ....  p„  portions  of 
principal  to  be  paid  at  first,  second,  third  ....  and  nth 
payments ;  n,  total  number  of  payments ;  r,  interest  rate 
for  the  fixed  equal  periods  between  payments,  as 
^  X  0.06  =  0.005  for  a  30-day  period  at  6Sr  per  an- 
num; m,  modulus  of  common  system  of  logarithms,  = 
0.434294;  a,  amount  of  each  of  the  several  equal  pay- 
ments, and  A,  total  amount,  including  interest,  to  be 
paid.     Then 

P    =    P,    -\-    P,    +    P,    -\- Pn 

and 

A  =  p,  -\-  p,r  -{-  p,  -^  2px  +  p^  +  3p,r  +   ....   pn 
+  npnr  =  p,(l  +  r)    +  pAl  -f  2r)   -f  ^3(1  +  3r) 

+ P„(l  +  r.r) 

Each  of  the  terms  p,{l  -{-r),  p,  ( 1  -f  2r) ,  p, ( 1  -f  3r) 
....  Pn  (1  +  nr)  represents  the  equal  periodical  pay- 
ments, hence 

p,(l  -f  7-)   =  p,(l  +  2r)  =  p,(l  +  3r) 

= p„  (1  +  nr) 

Therefore 
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The  terms 
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garded  as  ordinates  of  a 
curve  cutting  the  Y  axis  at 
1/(1  -|-2r),  and  the  .sum  of 
the  terms  can  be  found  by 
calculating  the  area  between 
the  X  and  Y  axes,  the  curve 
and  the  ordinate  1/(1 -|-wr),  and  adding  thereto 
half  the  sum  of  1/(1  +  2r)  and  1/(1  +  nr).  The 
equation  of  the  curve  is 
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where  1  -j-  2r  :i=  c.     The  area  is 
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Substituting  in  equation    (a)    above. 
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and 

A  ^  na  (4) 

To  determine  the  values  of  principal  and  interest  in 
any  particular  payment,  let  Px  =  principal  and  ix  inter- 
est at  a-th  payment.    Then  from  equation  (1) 

1  +  r 


Px  =^  Pi 


1 


rx 


and 


(5) 
(6) 


ix  =  rxpx;  also  ix  =  a  —  px 

Application  of  Formula 

As  a  particulr.r  problem,  let  P  =  $18,000;  n  =  29,  the 
first  payment  becoming  due  30  days  after  the  giving  of 
the  note ;  r  =  V2  X  0.06  =  0.005 ;  m  =  0.434294.  Sub- 
stioUting  in  equation  (2), 

1/(1  +  nr)  =  1  (1  +  29  X  0.005) 
1/c  =  1/1.01 


log[c  +  r{n  -  2)]  =  log  [1.01 

r  0.005(29  -  2)]  =  log  1.145 
log  c  ~-  log  1.01 


=  0.8734 
=  0.9901 
2)1.8635 
0.93175 


0.93175 


=^  0.05881 

=  0.00432 

0.05449 


ynr  -  0.434294  X  0.005  =  0.00217147 
0.05449   :   0.00217147  - 

Multiplied  by  1  -r  r 

Plus  1 


25.09360 
26.02535 
J^q05 
26.15547675 

1 
27.15547675 

Hence  p,  -  $18,000  -:-  27.15547675  =  $662,849  = 
first  principal  payment. 

From  equation  (3),  a.  =  p,(l  +  r)  =  $662,849  X 
1.005  —  $666.16  =  amount  of  each  of  the  29  payments. 
From  equation  (4),  A  =  na  =  29  X  666.16  =; 
$19,318.73.  Of  this  $18,000  represents  principal  and 
$1318.73  interest. 

The  values  of  principal  and  interest  in  any  payment, 
for  example,  the  29th  or  last,  are.  from  equation  (5), 

a  $666.16       ,.„,  „„ 

P..  ^  -.-r  on  \;-^^«r  =  Vtt^  =  $581.80 


1  +  29  X  0.005 
and,  from  equation  (6), 


1.145 


872 


ENGINEERING     NEWS-RECORD 


Vol.  80,  No.  18 


i^^  =  0.005  X  29  X  $581.80  =  0.145  X  $581.80  =  $84.36 
$581.80  +  $84.36  =  $666.16 
Note  the  difference  between  the  interest  actually  ac- 
cruing— that  is,  $1318.73 — and  the  amount  paid  under 
the  method  of  calculation  by  average,  or  (29  +  1)  -^  2 
=  15,  and  15  X  0.005  X  $18,000  =  $1350.  This  dis- 
crepancy arises  from  failure  of  the  average  method  to 
give  proper  consideration  to  the  diminution  of  the  prin- 
cipal payments  as  the  installments  are  met. 


Concrete  Drop  Stops  Highway  Washouts 
in  California  County 

WASHOUTS  on  a  highway  in  San  Bernardino 
County,  California,  have  been  prevented  by  the 
construction  of  the  concrete  drop  or  inclined  flume 
shown  in  the  accompanying  view.  This  was  built  in 
1917  at  a  place  where  the  road  had  been  almost  de- 
stroyed, the  washout  being  about  150  ft.  wide  and  15 
to  18  ft.  deep,  as  described  by  H.  L.  Way,  deputy  county 
surveyor. 

Storm  water  had  been  carried  in  a  fair-sized  channel 
until  it  cut  into  a  soil  which  was  easily  eroded  and  then 
the  washout  soon  reached  the  dimensions  noted.  At 
the  change  of  soil  there  was  a  fall  of  about  10  ft.     It 
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STORM   WATER   IS   CARRIED   IN   A   CONCRETE   FLUME   TO 
PREVENT    WASHOUTS 

was  desired  to  install  some  type  of  construction  which 
would  prevent  any  further  cutting  and  washing  at  this 
place. 

For  this  purpose  several  types  of  drop  were  con- 
sidered, including  steel  sheet  piling  and  a  rock-filled  pile 
bulkhead.  The  concrete  structure  adopted  cost  only 
about  $500,  which  was  less  than  estimated  for  any  of  the 
other  plans.  The  lower  end  forms  a  basin  to  check  the 
force  of  the  water.  The  deep  core  wall  was  built  by 
pouring  concrete  into  a  trtnch.  no  forms  being  used. 
This  drop  has  withstood  some  heavy  storms  and  ful- 
fills its  purpose  successfully. 


More  Concrete  Ships  Are  Being 
Built  in  England 

Six  Vessels  of  1150  Tons  Dead  Weight  Are  Under 
Construction  —  If  They  Are  Success- 
ful, Others  Will  Follow 

CONCRETE  ship  construction  is  being  started  in 
England  in  an  experimental  way.  At  Barrow-in- 
Furness  there  are  now  on  the  ways  six  self-propelled 
sea-going  steamships  of  a  dead  weight  of  1150  tons, 
this  size  having  been  determined  upon  as  being  large 
enough  to  satisfy  conditions  of  seaworthiness  in  an 
ocean-going  vessel,  at  the  same  time  not  being  so  large 
as  to  endanger  the  success  of  the  undertaking. 

The  design  of  these  ships  was  made  by  reproducing 
the  frame  of  a  steel  ship  of  the  same  dead-weight 
carrying  capacity.  ■  Such  a  ship  has  a  length  between 
perpendicular  of  205  ft.,  breadth  of  32  ft.  and  draft 
of  15i  ft.  Layout  drawings  were  prepared  and  the 
structural  frame  arranged  in  accordance  with  Lloyd's 
rules  for  steel  ships,  and  on  the  basis  of  such  a  steel 
frame  a  list  was  made  up  of  the  section  moduli  of  the 
various  sections.  The  engineers  then  prepared  rein- 
forced-concrete  sections  on  a  principle  of  equivalent 
strength,  reproducing  in  the  heavier  material  the 
strength  of  the  steel.  After  such  a  design  was  com- 
pleted calculations  were  made  as  far  as  possible  for 
the  stresses  to  which  the  vessel  would  be  subjected 
longitudinally  and  transversely,  under  all  reasonable 
conditions  of  construction  and  service. 

It  was  found  that  in  the  reinforced-concrete  hull 
the  center  of  gravity  was  much  lower  than  for  steel 
hull,  and  that  the  metacentric  height  was  greater  than 
was  desirable.  To  minimize  this  the  original  beam 
of  34  ft.  was  reduced  to  32  ft.,  and  to  obtain  the  same 
hold  capacity  the  depth  was  increased  from  an  original 

111  ft.  to  m  ft. 

The  weight  of  steel  in  the  concrete  ship  figured  about 
42^%  of  that  in  a  steel  ship  of  the  same  dead  weight 
capacity,  and  the  displacement  of  the  latter  would  be 
1800  tons  against  2350  tons  for  the  concrete  vessel. 
This  proportion  of  steel  in  tne  concrete  ship  to  that 
of  a  steel  ship  is  somewhat  higher  than  some  theorists 
have  advanced,  but  the  designers  of  the  English  ship 
felt  that  in  the  first  vessel  they  should  err,  if  at  all, 
on  the  safe  side,  although  they  hope  in  service  to  dis- 
cover where  they  can  cut  down  the  reinforcing  steel. 

When  comparing  the  cost  of  the  reinforced-concrete 
ship  with  that  of  steel  the  English  investigators  have 
made  the  following  estimates:  The  total  cost  for  a 
375-ft.  steamship  in  steel  amounts  to  about  53%  for 
the  bare  hull,  26%  for  machinery,  and  21%  for  the 
remainder.  While  the  concrete  ship  hull  costs  somewhat 
less  than  the  steel  hull,  that  saving  is  somewhat  reduced 
by  the  extra  weight  of  the  concrete.  However,  the 
English  engineers  figured  that  the  concrete  ship  would 
cost  about  20%  less  than  a  similar  steel  ship  at  the 
present  time.  On  account  of  the  reduction  in  carrying 
capacity  and  the  extra  cost  of  operation  of  the  heavier 
ship,  they  figure  that  in  ordinary  times  the  operation 
and  carrying  charges  would  make  the  steel  ship  the 
cheaper  in  the  long  run,  although  the  original  cost  might 
be  greater. 
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Revolutionary  Results  Obtained  by  Proportioning 
Water  in  Concrete  Tests 

Ratio  of  Water  to  Cement  Found  to  Have  More  Important  Effect  on  Strength  Than  Quantity 

of  Cement  or  Grading  of  Aggregates 

By  Duff  A.  Abrams 

Professor  in  Charge  of  Structural  Materials  Research  Laboratory,  Lewis  Institute,  Chicago. 


CONCRETE,  it  is  commonly  stated,  is  composed  of  a 
mixture  of  cement,  sand  and  pebbles  or  crushed 
stone.  This  conception  of  concrete  overlooks  one  es- 
sential element  of  the  mixture — water.  An  exact  state- 
ment of  the  ingredients  of  concrete  would  be:  Cement, 
aggregate  and  water.  The  last-named  material  has  not 
yet  received  proper  consideration  in  tests  of  concrete  or 
in  specifications  for  concrete  work. 

Early  users  of  concrete  centered  their  entire  attention 
on  the  quality  of  the  cement,  and  practically  disre- 
garded the  characteristics  of  the  other  ingredients. 
During  the  past  dozen  years  some  attention  has  been 
given  to  the  importance  of  the  aggregate,  but  it  is 
only  recently  that  we  have  learned  that  the  water  also 
requires  consideration. 

A  great  deal  has  been  said  and  written  recently  con- 
cerning the  effect  of  water  on  the  strength  and  other 
properties  of  concrete,  but  the  full  significance  of  this 
ingredient  has  not  heretofore  been  pointed  out.  A 
discussion  which  appeared  in  the  April,  1917,  issue  of 
the  Concrete  Hightcay  Magazine  gave  a  brief  review  of 
results  of  some  of  the  experimental  work  carried  out 
along  this  line  at  the  Structural  Materials  Research 
Laboratory,  Lewis  Institute,  Chicago.  The  relation  be- 
tween the  water  content  and  the  compressive  strength 
of  the  concrete  for  a  wide  range  of  consistencies  was 
there  pointed  out  and  emphasis  was  placed  on  the  in- 
jurious effect  of  too  much  water.  Tests  made  in  studies 
of  the  effect  of  size  and  grading  of  aggregates  have 
shown  that  the  only  reason  concrete  of  higher  strength 
and  durability  can  be  produced  from  well-graded  aggre- 


8000 


gate  as  compared  with  a  poorly-graded  aggregate  is  that 
the  former  can  be  mixed  with  less  water.  If  this  is  not 
done  no  advantage  is  gained  from  using  a  coarse,  well- 
graded  aggregate.  The  following  discussion  shows  that 
a  similar  conclusion  can  now  be  stated  with  reference  to 
a  rich  concrete  mix  as  compared  with  a  lean  one. 

While  the  injurious  effects  of  too  much  water  in  con- 
crete is  apparent,  tests  made  in  this  laboratory  show 
that  the  truly  fundamental  role  played  by  water  in 
concrete  mixtures  has  been  entirely  overlooked  in  pre- 
vious discussions  of  the  subject.  The  relation  referred 
to  above  is  brought  out  by  a  series  of  compression  tests 
of  about  1600  6  x  12-in.  concrete  cylinders  made  up  as 
follows : 


Mix 

Range  of  Sizes 

Cement-Aggregate 

of  Aggregates 

Consisteno' 

1:15 

1:9 

0-14-mesh  sieve 

1:5 

0-  4-m'>sii  sieve 

Different  con- 

1:3 

0-Hn. 

sistencies    for 

1:2 

O-IJ-in. 

each  mix  and 

1  i 

0-2-in. 

aggregate 

Neat 

0.50  1.00  1-50 

Water-  Ra  +  io 


to 


2.00  2.50 

Vo  I  onric     of 


LEAN   AND   RICH   MIXTURES   SHOW    STRIKING    SIMILARITY  IN   STRENGTH 
VARIATION    FOR    DIFFERING    WATER    CONTENTS 


The  mixes  used  covered  a  wide  range,  as  did  also  the 

grading  of  aggregate  and  consistency.  The  aggregates 
consisted  of  two  sizes  of  sand  and  mixtures  of  sand 
and  pebbles  graded  to  the  sizes  shown.  The  mix  is  ex- 
pressed in  terms  of  volumes  of  dry  cement  and  aggre- 
gate, regardless  of  grading;  i.e.,  a  1:  5  mix  is  made  up 
of  1  cu.ft.  cement  (1  sack)  and  5  cu.ft.  of  aggre- 
gate as  used,  whether  a  sand  or  a  coarse  concrete  mix- 
ture. 

This  series  gives  valuabk   information  on  the  effect 
of  changing  the   quantity   of  cement,   the  size  of  the 

aggregate  and  the  quantity 
of  water.  The  effect  of  many 
different  combinations  of 
these  variables  can  be  studied. 
One  set  of  relations  gives  the 
effect  of  amount  of  cement 
using  aggregates  of  different 
size  and  grading;  another  set 
of  relations  gives  the  effect  of 
different  quantities  of  water, 
varying  both  mix  and  size  of 
aggregate.  In  all  respects  the 
tests  bear  out  the  indications 
of  earlier  and  later  series, 
and  reveal  the  true  relation 
between  the  strength  and  the 
proportions  of  the  constituent 
materials  in  concrete.  The  fig- 
ure shows  the  relation  between 
the  compressive  strength  and 
the  water  content  for  the  28- 
day  tests.    The  water  content 


3.00  3.50 

Cement  v"  =  ^ 
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of  the  concrete  has  been  expressed  as  a  ratio  of  the 
volume  of  cement,  considering  that  the  cement  weighs 
94  lb.  per  cu.ft.  Distinguishing  marks  are  used  for 
each  mix,  but  no  distinction  is  made  between  aggregates 
of  different  size  or  different  consistencies. 

When  the  compressive  strength  is  platted  against 
the  water  in  this  way,  a  smooth  curve  is  obtained,  due 
to  the  overlapping  of  the  points  for  different  mixes. 
Values  from  dry  concretes  have  been  omitted.  If  these 
were  used  we  should  obtain  a  series  of  curves  dropping 
downward  and  to  the  left  from  the  curve  shown.  It  is 
seen  at  once  that  the  size  and  grading  of  the  aggregate 
and  the  quantity  of  cement  are  no  longer  of  any  im- 
portance except  in  so  far  as  these  factors  influence  the 
quantity  of  water  required  to  produce  a  workable  mix. 
This  gives  us  an  entirely  new  conception  of  the  function 
of  the  constituent  materials  entering  into  a  concrete 
mix  and  is  the  most  basis  principle  which  has  been  dis- 
covered in  our  studies  of  concrete. 

The  equation  of  the  curve  is  of  the  form, 

5^  =:  A/B'-  (1) 

v/here  S  is  the  compressive  strength  of  concrete  and  x 
is  the  ratio  of  the  volume  of  water  to  the  volume  of 
cement  in  the  batch,  A  and  B  are  constants  whose  values 
depend  on  the  quality  of  the  cement  used,  the  age  of 
the  concrete,  and  curing  conditions. 

This  equation  expresses  the  law  of  strength  of  con- 
crete so  far  as  the  proportions  of  materials  are  con- 
cerned. It  is  seen  that  for  given  concrete  materials 
the  strength  depends  on  one  factor  only — the  ratio  of 
water  to  cement.  Equations  which  have  been  proposed 
for  this  purpose  contain  terms  which  take  into  ac- 
count such  factors  as  quantity  of  cement,  proportions  of 
fine  and  coarse  aggregate,  voids  in  aggregate;  but  they 
have  uniformly  omitted  the  only  item  which  is  of  any 
importance,  the  water. 

The  relation  given  above  holds  so  long  as  the  concrete 
is  not  too  dry  for  maximum  strength  and  the  aggregate 
not  too  coarse  for  a  given  quantity  of  cement;  in  other 
words,  so  long  as  we  have  a  workable  mix. 

For  the  conditions  of  these  tests,  equation  (1)  be- 
comes, 

S  =  14,000/7"  (2) 

Other  tests  made  in  this  laboratory  have  shown  that 
the  character  of  the  aggregate  makes  little  difference 
if  it  is  clean  and  not  structurally  deficient.  The  absorp- 
tion of  the  aggregate  must  be  taken  into  account  if  com- 
parison is  being  made  of  different  aggregates. 

In  certain  instances  a  1 :  9  mix  is  as  strong  as  a  1:2 
mix,  depending  only  on  the  water  content.  The  strength 
of  the  concrete  responds  to  changes  in  water,  regard- 
less of  the  reason  for  these  changes. 

It  should  not  be  concluded  that  these  tests  indicate 
that  lean  mixes  can  be  substituted  for  richer  ones 
without  limit.  We  are  always  limited  by  the  necessity 
of  using  sufficient  water  to  secure  a  workable  mix. 
So  in  the  case  of  the  grading  of  aggregates.  The  work- 
ability of  the  mix  will  in  all  cases  dictate  the  minimum 
quantity  of  water  that  can  be  used.  The  importance 
of  the  workability  factor  in  concrete  is  therefore 
brought  out  in  its  true  relation. 

The  reason  a  rich  mix  :rives  higher  strength  than  a 
lean  one  is  that  a  workable  concrete  can  be  produced  by 
a  quantity  of  water  which  gives  a  lower  ratio  of  water 


to  cement.  If  an  excess  of  water  is  used  we  are  simply 
wasting  cement.  Rich  mixes  and  coarse,  well  graded  ag- 
gregates are  necessary  as  ever,  but  we  now  know  just 
how  these  factors  affect  the  strength  of  the  concrete. 

Practical  use  may  be  made  of  the  curve  in  estimating 
the  relative  strength  of  concretes  in  which  the  water 
content  is  different  for  any  reason.  For  example,  a 
concrete  mixed  with  7.5  gallons  of  water  (1  cu.ft.)  to 
one  sack  of  cement  (allowance  being  made  for  absorp- 
tion of  aggregate)  gave  a  strength  in  this  series  of 
2100  lb.  per  sq.in.  (x  =  1.00).  For  x  =  0.80  (6  gal. 
of  water  per  sack  of  cement)  we  have  3000  lb.  per  sq.in.; 
for  X  =  0.75  (5.6  gal.)  3300  lb.  per  sq.in.  Concrete  in 
a  1:4  mix  (same  as  usual,  1:2:3  mix  with  a  coarse 
sand)  should  be  mixed  with  5^  to  6  gal.  of  water  per 
sack  of  cement. 

The  importance  of  any  method  of  mixing,  handling, 
placing  and  finishing  concrete  which  will  enable  the 
work  to  be  done  with  a  minimum  of  water  is  at  once 
apparent.  It  now  seems  that  practically  all  faulty  con- 
crete work  can  be  traced  to  the  use  of  too  much  water. 

These  studies  lead  to  many  important  conclusions 
with  reference  to  such  topics  as  tests  of  cement,  tests 
of  concrete  containing  admixtures,  etc.  Tests  of  cement 
from  this  viewpoint  have  been  under  way  several  weeks. 

Conditions  in  Thirty-six  Cities  Compared 

A  study  of  the  relative  standing  of  36  American  cities 
with  reference  to  18  municipal  conditions  was  made  re- 
cently by  the  students  of  Reed  College,  Portland,  Ore., 
under  the  direction  of  W.  F.  Ogburn,  professor  of  so- 
ciology ("A  Statistical  Study  of  American  Cities,"  No. 
27,  Reed  College  Record,  December,  1917).  Ostensi- 
bly the  study  was  initiated  to  enable  prospective  resi- 
dents or  manufacturers  to  obtain  a  correct  statistical 
comparison  of  the  relative  merits  of  the  various  cities. 
Tabulated  results  are  given  on  wage  rates,  cost  of  liv- 
ing, death  rates,  infant  mortality  rates,  population  mar- 
ried, church  membership,  child  labor,  parks,  pavements, 
fire  loss,  public  property,  circulation  of  library  books, 
school  attendance,  school  property,  teachers'  salaries, 
number  of  pupils  to  a  teacher,  illiteracy  and  foreign- 
born  unable  to  speak  English  Under  each  condition  the 
cities  were  ranked  from  1  to  36,  according  to  excellence 
attained.  These  place  figures  were  used  in  a  grand 
summary  in  which  the  lowest  numbers  are  designed  to 
indicate  the  most  desirable  city.  Seattle  and  Salt  Lake 
each  were  rated  215,  the  best  rank  obtained,  while  Birm- 
ingham, the  last  city  in  the  list,  was  loaded  up  with 
523  points.  In  analyzing  the  facts  set  forth  in  the  sum- 
mary W.  T.  Foster,  president  of  the  college,  states  that 
all  Western  cities  are  in  the  first  quarter  in  rank  and 
nearly  all  Southern  cities  are  in  the  last  quarter  in  rank. 
The  presentation  is  made  by  means  of  diagrams  and 
text,  a  page  of  each  for  the  several  conditions  presented. 
The  text  gives  the  sources  of  the  information  and  ex- 
plains the  units  used.  Th6  basic  data  were  taken  from 
various  sources  and  range  in  date  from  1906  to  1915. 
The  study  is  interesting  but  promises  to  be  of  little 
value  except  as  a  statistical  and  graphical  sociological 
exercise  for  students.  However,  if  it  were  given  free 
circulation  in  the  cities  concerned  it  would  swell  the 
pride  of  some  and  perhaps  would  stir  up  enough  shame 
in  others  to  lead  them  to  undertake  needed  local  reforms. 
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Typical  Rules  for  Operation  of 
Small  Sewage- Works 

Should  Be  Placed  in  a  Tool  House  on  Premises  Where 

the  Inevitable  "New"  Man  May 

Easily  Locate  Them 

CLEAR-CUT  instructions  for  sewage-works  opera- 
tion should  be  left  on  the  job  with  the  operator, 
not  filed  in  the  city  clerk's  office.  This  is  particularly 
true  of  small  town  plants  where  the  operators  change 
frequently  and  usually  have  no  technical  training.  In 
39  plants  in  Iowa  visited  in  the  summer  of  1917  by  Prof. 
J.  H.  Dunlap  for  the  State  Board  of  Health  12  had  no 
regular  care,  8  were  in  charge  of  engineers,  6  of  the 
street  commissioners,  5  of  the  city  marshal,  4  of  the 
water-works  superintendent,  1  of  the  marshal  and  street 
commissioner,  1  of  the  chairman  of  the  sewer  commit- 
tee, 1  of  the  mayor  and  1  of  the  city  clerk.  (Other 
details  of  the  results  of  the  inspection  appeared  in  En- 
gineerina  Neivs-Record,  Apr.  18,  p.  773.) 

Professor  Dunlap  found  no  instructions  at  any  of 
these  plants.  In  a  paper  presented  recently  to  the 
Iowa  Engineering  Society  he  urged  engineers  to  include 
a  tool  house  in  their  designs  and  to  leave  in  it  direc- 
tions for  operating  procedure.  The  following  rules,  pro- 
posed for  the  State  Hospital  sewage-works  at  Wood- 
ward, were  given  as  an  example  and  good  practice  that 
should  be  followed: 

Daily 

1.  Visit  the  plant. 

2.  Give  every  part  of  the  plant  careful  inspection. 

3.  Record  the  amount  of  sewage  flow. 

4.  Fill  out  the  report  blank  for  the  day. 

Weekly 

1.  Take  samples  of  raw  sewage  and  of  tank  effluent 
in  the  Imhoff  conical  glasses,  and  find  the  per  cent,  re- 
moval of  solids  after  two  hours  settling.  It  should 
average  95%. 

2.  Break  up  the  scum  in  the  gas  vents  with  the  Viose. 

3.  Measure  and  record  the  depth  of  sludge  in  the 
sludge  chamber. 

4.  Clean  the  inflow  channels  and  the  inlet  and  outlet 
weirs. 

5.  Skim  the  sedimentation  chamber. 

6.  Squeegee  the  side  walls,  aprons  and  slot.  (This 
may  have  to  be  done  more  or  less  frequently.) 

7.  Take  a  sample  of  the  filter  effluent  for  the  methy- 
lene blue  test  for  relative  stability.  When  kept  at  a 
temperature  of  68°  F.  the  blue  color  should  be  retained 
for  at  least  10  days. 

8.  Operate  all  valves. 

9.  Turn  water  through  the  sludge  grids  for  one 
minute. 

10.  Fill  ou,t  report  blank  to  date. 

Never 

1.  Never  fill  the  tank  with  sewage  when  empty.  Use 
water. 

2.  Never  unnecessarily  agitate  the  contents  of  the 
sedimentation  chamber. 

3.  Never  bypass  sewage  either  at  the  inlet  or  from  the 
siphon  chamber  without  recording  the  reason,  date  and 


duration,  and  notifying  the  State  Board  of  Health  with- 
in 24  hours. 

4.  Never  run  out  large  amounts  of  sludge  at  a  time; 
better  small  amounts  every  two  to  six  weeks. 

5.  Never  withdraw  all  the  ripened  sludge.  Some 
should  be  left  to  seed  the  tank. 

6.  Never  fill  the  sludge  bed  to  a  depth  of  more  than 
18  inches. 

7.  Never  allow  the  sludge  in  the  sludge  chamber  to 
rise  closer  to  the  slot  than  2  feet. 

8.  Never  stir  the  surface  of  the  sand  filters  to  a  depth 
greater  than  i-inch. 

9.  Never  allow  the  filter  beds  to  stand  flooded. 

10.  Never  bypass  sewage  directly  to  the  underdrains 
by  digging  holes  through  the  sand. 

11.  Never  allow  weeds  and  grass  to  clog  the  surface 
of  the  filters. 

12.  Never  add  new  sand  which  has  not  been  approved 
by  the  State  Board  of  Health. 

Always 

1.  Always  recollect  that  the  business  of  this  plant  is 
to  transform  the  organic  matter  in  the  sewage  so  that 
the  final  filter  effluent  will  be  clear  and  nonputrescible. 

2.  Always  keep  in  mind  that  only  about  one-third  of 
the  total  organic  matter  settles  out  in  the  Imhoff  tank. 

3.  Always  remember  that  the  remaining  two-thirds 
must  be  oxidized  by  bacterial  action  in  the  sludge  beds 
into  harmless  mineral  compounds. 

4.  Always  backfill  the  sludge  pipe  with  water,  and 
flush  out  the  pipe  running  to  the  sludge  bed  after  with- 
drawing sludge. 

5.  Always  clean  the  surface  of  the  sludge  bed  before 
applying  a  new  dose,  and  add  more  top  sand  if  nec- 
essary. 

6.  Always  make  sure  that  there  is  enough  room  in  the 
sludge  chamber  for  the  winter  sludge. 

7.  Always  note  the  distribution  of  sewage  over  the 
filters,  and  if  uneven,  correct  it  by  releveling  the  beds 
or  rebaffling  the  distributors. 

8.  Always  keep  the  filter  surface  open  by  raking  or 
harrowing  to  a  depth  not  greater  than  I  in.  When 
this  fails  to  prevent  ponding,  remove  the  upper  \  in. 
of  sand  and  surface  mat.  Not  more  than  1  in.  of  sand 
should  be  removed  in  one  year. 

9.  Always  give  the  beds  a  thorough  overhauling  in 
the  late  fall  just  before  freezing  weathei.  Pile  up  the 
dirty  sand  in  small  piles  6  to  8  in.  high  and  3  to  6  ft. 
apart.    These  piles  will  help  support  the  ice. 

10.  Always  watch  for  warm  days  in  winter,  when  the 
surface  of  the  fillers  may  be  put  into  good  condition. 


B.  &  O.  To  Use  Pennsylvania  Terminal 
in  New  York  City 

One  of  the  first  radical  readjustments  of  railroad 
facilities  made  by  the  Director  General  of  Railroads  is 
the  order  which  took  effect  Apr.  28,  that  the  Baltimore 
&.  Ohio  R.R.  shall  use  the  big  Pennsylvania  terminal  in 
New  York  City,  instead  of  running  its  New  York  trains 
into  its  present  terminus  across  the  Hudson  River  in 
Jersey  City.  The  order  routes  the  Baltimore  &  Ohio 
trains  on  their  present  tracks  to  Bound  Brook,  N.  J., 
thence  over  the  tracks  of  the  Lehigh  Valley  to  the 
Pennsylvania  tracks  at  Newark  Junction. 
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Concrete  Arch  Dam  70  ft.  High 
Has  62-In.  Base 

Withstood  Overtopping  2  Ft.  Deep  at  Original  Height 
of  55  Ft.  and  Has  Been  Over- 
topped Since 

ONE  of  the  thinnest  if  not  the  thinnest  arched  con- 
crete dams  for  its  height  in  the  v^orld  has  seen 
several  years'  service  on  Crowley  Creek,  Malheur  County, 
Oregon.  The  dam  is  all  the  more  notable  because  it  has 
no  reinforcement.  It  is  62  in.  thick  at  the  base,  36  in. 
at  a  height  of  30  ft.  and  continues  that  thickness  for 
its  upper  40  ft.  As  designed  in  January,  1907,  it  was  to 
have  a  height  of  65  ft.,  and  to  be  overtopped  to  a  depth 
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Enlargement 
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Work 


Section    A-A 


THE    LOW    DAM    FORMS    A   WATER    CUSHION   TO    PROTECT 
THE    TALL.    SLENDER    ARCHED    DAM 

of  5  ft.  It  was  built  that  year  to  a  height  of  55  ft.  In 
December,  1911,  an  addition  of  15  ft.  to  the  height 
of  structure  was  designed.     This  was  built  in  1914. 

The  dam  has  a  radius  of  70  ft.,  an  arc  of  130°  and 
a  crest  length  of  158  ft.  It  is  founded  on  bedrock, 
which  was  found  exposed  at  the  bed  of  the  stream  and 
nearly  all  the  way  up  the  walls  of  the  canon. 

The  dam  being  subject  to  overflow,  a  concentric  pool 
or  water  cushion  35  ft.  wide  is  provided  just  below  it 
by  means  of  an  arched  dam  3  ft.  thick,  15  ft.  high,  with 
a  radius  of  35  ft. 

In  adding  15  ft.  to  the  height  of  the  dam  the  first 
step  taken  was  to  set  steel  anchors  in  holes  drilled 
in  the  top  of  the  original  dam.  Forms  were  then  built 
up  on  the  old  structure  and  concrete  was  poured.  To 
reach   rock   abutments   it   was   necessary   to   build   the 


ends  of  the  addition  as  tangents.  These  were  carried 
up  3  ft.  above  the  curved  portion  of  the  dam,  in  order 
to  so  confine  the  overflow  that  it  will  strike  on  sound 
rock.  The  wing  walls  are  30  in.  wide  on  top,  with 
batters  of  1  in  4  on  each  side. 

The  original  dam  was  overtopped  several  times  to  a 
depth  of  2  ft.  without  damage  to  the  structure.  Once, 
when  the  water  in  the  reservoir  was  frozen  to  a  depth 
of  about  two  feet  a  sudden  rise  in  the  water  level 
caused  the  ice  to  break  up  and  pass  over  the  dam. 
Even  under  these  conditions  the  only  damage  sustained 
was  the  demolition  of  the  valve  house  at  the  down- 
stream toe.  Since  the  addition  was  made  the  dam 
has  been  overtopped,  though  probably  not  to  quite  as 
great  a  depth  as  previously,  because  of  the  increased 
length  of  spillway. 

The  plans  and  specifications  for  the  original  struc- 
ture were  drawn  by  A.  J.  Wiley,  consulting  hydraulic 
engineer,  Boise,  Idaho,  who  supplied  the  foregoing  in- 
formation. Construction  of  the  first  55  ft.  in  height 
was  carried  out  without  engineering  supervision,  with 
a  resultant  flattening  of  the  arch  near  the  center.  Plans 
for  the  15-ft.  increase  in  height  were  made  by  A.  T. 
Ingalls,  also  of  Boise.  The  structure  is  owned  by  the 
Malheur  Live  Stock  &  Land  Company. 


Large  Growth  in  Clay-Producing  Industry 

The  results  of  a  canvass  of  the  clay  mining  industries 
for  1917,  which  have  just  been  announced  by  the  United 
States  Geological  Survey,  show  that  the  total  output 
of  clay  products  has  increased  47%  in  one  year.  Meas- 
ured in  the  value  of  the  product  the  increase  is  61%. 
Information  was  sought  concerning  only  the  principal 
varieties  of  clay  mined  in  the  United  States — kaolin, 
paper  clay,  ball  clay  and  fire  clay.  The  outstanding 
features  of  the  investigation  were  the  large  increase  in 
the  quantity  of  products  marketed  and  a  still  larger 
increase  in  its  value.  The  production  for  1917  is  esti- 
mated at  4,301,000  tons  valued  at  $9,285,000,  a  gain  of 
1,368,000  tons  in  quantity,  or  47%,  and  of  $3,533,000  in 
value,  or  61%  compared  with  1916. 

The  gain  in  production  was  made  principally  by  an 
increase  in  the  production  of  fire  clay,  as  might 
naturally  be  expected  in  view  of  the  large  increase  in 
the  output  of  coke,  iron  and  steel. 
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Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


The  Control  of  Foaming  in  Imhoff  Tanks 

Sir — With  reference  to  the  symposium  on  foaming  in 
Imhoff  tanks  which  appeared  in  your  issue  of  Apr.  4, 
p.  671,  I  should  be  glad  to  know  if  petroleum  ether 
has  been  tried  as  a  means  of  breaking  the  foam.  It 
may  be  that  the  cost  would  be  too  great. 

Foaming  can  be  held  in  check  by  the  use  of  a  paddle 
rotating  in  a  horizontal  plane  just  beneath  a  hole  cut 
in  the  cove  of  the  tank.  A  four-bladed  paddle  with 
arms  2  ft.  long,  rotating  about  8  in.  below  the  cove, 
at  a  speed  of  60  r.p.m.  has  been  successfully  used  in 
coping  with  very  violent  foaming  of  other  liquids.  In 
a  large  plant  this  might  be  worth  trying. 

Vancouver,  B.  C.  J.  Porter. 

Sir — Observations  to  date  seem  to  indicate  that 
"foaming"  in  Imhoff  tanks  is  usually  associated  with 
fresh  sewage,  though  by  no  means  invariably  so;  that, 
where  it  is  not  chronic,  it  frequently  appears  during 
the  early  stages  of  operation  only,  but  sometimes 
manifests  itself  only  after  the  tank  has  been  in  oper- 
ation for  many  months,  in  which  latter  case  such 
appearances  commonly  coincide  with  the  beginning  of 
hot  weather;  that  foaming  is  not  confined  to  acid 
sludges  but  may  be  associated  with  an  alkaline  sludge; 
that  frequent  withdrawals  of  sludge  tend  to  retard  it; 
that  lime  dosage  is  of  uncertain  value  as  a  preventive; 
that  foaming  occurs  only  in  conjunction  with  very 
vigorous  gasification;  that  its  occurrence  is  retarded 
by  ample  vents  and  favored  by  restricted  vents  tending 
to  concentrate  the  gas  bubbles  where  they  escape  at 
the  surface  of  the  liquid  as,  for  instance,  the  chimney 
type  of  vent  used  with  the  radial-flow  Imhoff  tank ;  that 
a  marked  viscosity  of  the  liquid  is  a  necessary  condition 
for  foaming. 

From  the  foregoing,  and  from  personal  observation 
of  foaming  tanks,  the  writer  is  inclined  to  draw  the 
following  conclusions: 

The  liquid  in  the  lower  compartment  of  a  two-story 
septic  tank  remains  practically  unchanged,  except  for 
a  slow  displacement  by  the  deposition  of  sludge 
accumulations  through  the  slot.  This,  of  course,  sup- 
poses that  sludge  withdrawals  are  not  frequent  and 
systematic,  since  repeated  withdrawals  of  sludge  at 
short  intervals  will  bring  about  frequent  dilutions  of 
the  liquor  in  the  lower  chamber  with  fresh  sewage. 
Kept  in  constant  and  intimate  contact  with  highly 
unstable  organic  matter  undergoing  vigorous  decom- 
position, the  liquor  tends  to  take  large  quantities  of 
matter  into  solution  and  to  become  viscous.  This 
viscosity,  associated  with  the  rapid  escape  of  gas  bub- 
bles at  the  surface  of  the  liquid  in  the  vents,  tends 
to  bring  about  the  phenomenon  known  as  foaming. 

Intense  gasification  is  favored  by  the  vigorous  de- 
composftion  of  sludge  from  fresh  rather  than  from 
stale    sewage;    l)y    the    comparatively    more    extensive 


action  incidental  to  large  deposits  of  sludge,  other 
things  being  equal;  and  by  hot  weather  rather  than 
cool. 

As  regards  viscosity,  it  seems  reasonable  to  assume 
that  fresh  sludges  and  large  deposits  would  favor  it. 
No  doubt  there  are,  however,  certain  con.stituents, 
varying  with  different  sewages,  the  presence  of  which 
particularly  favors  viscosity.  Possibly  soap  may  be 
one  of  these,  though  I  am  inclined  to  think  that  the 
viscosity  is  generally  attributable  not  so  much  to  soap 
as  to  the  presence  of  large  quantities  of  other  matters 
in  solution. 

The  writer  desires  to  suggest  that  engineers  and 
chemists  in  charge  of  test  plants  or  state  health 
departments  equipped  with  laboratories  and  having 
foaming  tanks  within  their  jurisdiction,  might  find  it 
worth  while  to  conduct  tests  to  verify  the  foregoing 
deductions.    The  tests  I  have  in  mind  are  as  follows : 

(1)  Hydrometric  tests  of  liquor  from  the  lower 
compartment  of  various  two-story  tanks  (foaming  and 
non-foaming)  and  from  various  portions  of  the  com- 
partment. (2)  Studies  to  determine  the  matters  re- 
sponsible for  viscosity  in  various  tanks,  and  the  degree 
of  viscosity  associated  with  them.  (3)  Studies  to 
determine  the  characteristics  of  sewages  inclined  toward 
foaming  when  treated  in  Imhoff  tanks  (if  such  identifi- 
cation is  possible),  in  order  that  the  probable  behavior 
of  a  sewage  may  be  established  in  advance  of  the 
design. 

Should  the  foregoing  theory  of  foaming  be  established 
by  the  tests,  various  means  will  at  once  suggest  them- 
selves for  alleviating  the  difficulty,  in  the  form  of 
modified  tank  designs,  etc.  Waldo  S.  Coulter, 

New  York  City.  Consulting  Engineer. 


Unified  Railroad  Operation 

Sir — The  following  plan  for  saving  operating  ex- 
penses on  the  Western  railroads  is  submitted  for  the 
consideration  of  engineers.  The  idea  was  presented 
to  the  War  Department  in  1914  as  a  proposed  method 
for  handling  military  supplies  in  the  event  of  invasion. 

The  basic  idea  is  to  combine  two  railroads  to  give 
the  practical  effect  of  one  double-track  railroad.  For 
instance,  we  will  use  the  case  of  the  Chicago,  Milwaukee 
&  St.  Paul  and  the  Northern  Pacific  between  St.  Paul 
and  Seattle  as  an  example.  Here  are  parallel  railroads; 
now  if  the  St.  Paul  carried  all  the  through  westbound 
freight  and  the  Northern  Pacific  all  the  through  east- 
bound  freight  it  would  double  the  capacity  of  these 
railroads  without  an  appreciable  increase  in  cost  of 
operation. 

Between  Seattle  and  St.  Paul  the  St.  Paul  is  approxi- 
mately 90  miles  shorter  than  the  Northern  Pacific.  This 
means  that  all  freight  of  the  Northern  Pacific  has  to 
be  hauled  this  additional  distance  with  all  additional 
expense. 

It  would  require  study  to  determine  in  the  case  of 
our  transcontinental  roads  which  should  be  designated 
as  eastbound  and  which  westbound  roads.  The  decision 
would  rest  largely  on  the  amount  of  adverse  grades 
against  the  main  direction  of  the  traffic,  and  the  length 
jind  curvatui'e. 

The  greatest  need  for  railway  improvement  on  the 
Pacific  Coast   is  the  double-tracking  of  the  Southern 
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Pacific  between  Portland  and  San  Francisco.  The  same 
result  could  be  achieved  by  the  construction  of  another 
road  between  these  points. 

One  great  loss  to  the  public  is  inadequate  terminals. 
Every  town  with  a  population  of  more  than  100,000  that 
has  two  or  more  lines  of  railroad  could  organize  a  term- 
inal company.  The  local  chambers  of  commerce  should 
take  charge  of  this. 

In  the  matter  of  equipment,  bad-order  cars  are  a 
great  source  of  loss.  Bad-ord-er  cars  are  tinkered  v  ith, 
much  time  being  lost  here.  Bad-order  cars  should  be 
pooled  at  terminal  points  and  all  repairs  rushed. 

Frank  W.  Harris, 
Captain,  Company  B,  42nd  Engineerg, 

Camp  American  University,  Washington,  D.  C. 


Ventilation  of  Highway  Tunnels 

Sir —The  writer  is  interested  in  the  proposed  high- 
way to  be  built  in  tunnel  beneath  the  Hudson  River, 
an  account  of  which  was  published  in  Engineering 
News-Record  of  March  21. 

On  several  occasions  similar  projects  have  been  sug- 
gested in  the  city  of  Chicago,  to  pass  under  the  river, 
under  a  park,  or  under  some  industrial  establishment 
where  it  is  impracticable  to  establish  a  street  at  the 
level.  Objection  has  always  been  made  that  such  a 
highway  in  a  depressed  tunnel  would  be  poorly  venti- 
lated, would  be  hard  to  police,  and  in  general  would 
be  objectionable  to  passengers.  It  is  recognized  that 
street  cars  may  be  operated  satisfactorily  through  such 
a  subway.  But  for  ordinaiy  vehicles,  especially  where 
gasoline  motors  are  used  for  propulsion,  the  conditions 
would  be  objectionable  and  indeed  unsafe  unless  such 
a  subway  was  properly  ventilated. 

The  writer  would  be  interested  to  know  of  the  suc- 
cessful operation  of  such  subways  for  ordinary  street 
use,  particularly  where  the  street  in  tunnel  is  depressed 
so  that  there  is  little  opportunity  for  a  draft  of  air  to 
pass  through  from  end  to  end.  It  would  be  of  interest 
to  know  the  extent  and  use  of  such  subways. 

The  illustration  showing  the  proposed  method  of  con- 
struction of  the  tunnel  under  the  Hudson  River  in- 
dicated that  provision  is  made  for  ventilation.  How- 
ever, the  many  failures  of  installation  of  machinery  for 
ventilation  do  not  give  complete  confidence  that  any 
particular  problem  has  been  properly  solved.  The 
casual  manner  in  which  ventilation  is  provided  by 
technical  men  who  are  experts  in  other  lines  is  illus- 
trated by  the  plans  for  the  Court  House  in  the  city  of 
Chicago,  built  a  few  years  ago.  These  plans  indicated 
diagrammatically  ventilation  ducts  which  were  sufficient 
in  size  and  number  to  perform  their  function.  But 
when  construction  was  undertaken  it  was  found  that 
it  would  be  necessary  to  omit  the  structural  steel  if 
these  ventilation  ducts  were  installed  as  designed.  As 
a  necessary  consequence  the  ventilation  ducts  were  re- 
duced to  such  sizes  and  numbers  as  were  compatible 
with  the  safe  construction  of  the  building,  and  in  con- 
sequence the  air  of  the  court  rooms  has  not  been  fit 
for  breathing. 

The  writer  would  be  very  much  interested  in  a  de- 
scription of  the  proposed  method  of  ventilation  of  this 


tunnel  and  particularly  the  computations  that  v/ere 
used  in  determining  the  amount  of  air  that  would  be 
needed  to  replace  the  air  that  had  been  vitiated  by 
thousands  of  motors  each  day.  C.  D.  Hill, 

Chicago.         Engineer,  Board  of  Local  Improvement. 

[The  Public  Service  Corporation  of  New  Je-rsey  in 
its  investigations  of  the  feasibility  of  the  proposed 
Hudson  River  tunnel,  made  in  1916,  carried  out  exten- 
sive experiments  to  determine  what  ventilation  would 
be  required.  A  chamber  was  built  representing  a  sec- 
tion of  the  tunnel,  light  automobiles  were  placed  in 
it,  and  tests  were  made  of  the  air  in  the  chamber  under 
various  conditions.  As  a  result  of  these  tests,  in  con- 
nection with  the  experience  in  the  use  of  the  Blackwell 
and  Rotherhithe  vehicle  tunnels  under  the  Thames,  the 
board  of  engineers  concluded  that  with  a  proper  venti- 
lating plant  it  would  be  possible  to  operate  the  Hudson 
River  tunnel  without  danger  to  those  using  it.  The 
report  to  the  Public  Service  Corporation  of  New  Jersey 
on  the  proposed  tunnel  was  made  Feb.  20,  1917,  and  was 
reviewed  in  Engineering  News-Record  April  19,  1917. — 
Editor.] 

Truly  a  Wonder- Working  Instrument! 

Sir — Writers  of  fiction  have  always  treated  the  engi- 
neer and  his  profession  with  a  careless  disregard,  and 
writers  of  pseudo-scientific  subjects  have  long  been  thor- 
oughlj''  convinced  that  engineering  is  a  lost  art.  Surely, 
from  the  writer  of  history  the  engineer  might  have  ex- 
pected a  bit  more  of  consideration.  However,  in  a  little 
history  of  the  Susquehanna  and  Chenango  Valleys  writ- 
ten and  published  in  1840  we  find  the  following  choice 
morsel : 

'Trior  to  the  settlement  either  of  Union  or  of  the 
Chenango  Valley,  Colonel  Hooper,  the  patentee  of  the 
tract  bearing  his  name,  was  sent  by  Bingham,  Cox  and, 
it  may  be,  others  to  survey  the  shores  of  this  part  of 
the  Susquehanna.  He  traversed  it  up  and  down,  in  an 
indian  canoe,  managed  by  a  faithful  indian  whom  he 
employed.  He  would  lie  down  in  the  canoe,  with  an 
indian  blanket  thrown  over  him,  and  take  the  courses 
and  distances  with  a  pocket  compass,  in  this  incum.bent 
position.  This  precaution  he  took  through  fear  of  being 
shot  by  indians  on  the  shore.  After  this  survey,  a  pur- 
chase was  made  of  the  Susquehanna  Valley  from  the 
Great  Bend  to  Tioga  Point." 

Who  has  anything  to  say  now  about  the  building  of 
the  pyramids  being  a  lost  art?  Here  we  have  undoubted 
proof  that  the  finer  points  of  surveying  itself  have  been 
lost  by  the  unworthy  descendants  of  the  old-time 
engineers. 

What  a  boon  it  would  be  to  coast  survey  and  to  the 
deep  waterways  survey  if  someone  could  only  discover 
this  compass  that  the  good  old  colonel  used  to  "take  the 
courses  and  distances" !  The  fact  that  he  surveyed  with 
a  blanket  over  his  head  is  not  so  much  a  matter  of 
wonder,  since  many  of  us  are  thoroughly  convinced 
from  careful  reading  of  various  descriptions  contained  in 
the  average  deed  that  some  such  method  must  be  very 
prevalent  even  at  the  present  time — but,  oh,  for  that 
compass! 

Binghamton,  N.  Y.  W.  E.  Weller, 

City  Engineer. 


Hints  for  the  Contractor 


DETAILS     WHICH     SAVE     TIME     AND     LABOR     ON     CONSTRUCTION     WORK 


Make  Clip  File  Into  Handy  Sketch  Board 

By  R.  T.  Brown 

Assiwiaril     Hig-'nwHy     Kngineer,     State     Highway     I  )(|);i  rttnfnt, 
C'olumhia,   S.   C. 

CLIP  files  are  used  on  a  good  many  construction  jobs 
to  hold  paper  for  taking  notes  in  the  field,  but  one 
was  recently  made  by  the  writer  on  which  a  triangle 
could  be  used,  and  which  proved  very  handy  for  making 
sketches. 

As  shown  in  the  drawing,  the  strip  along  the  edge  of 
the  board  is  made  of  wood  about  1  in.  thick.  A  piece 
of  an  old  ruler  or  yardstick,  will  do.     This  is  planed  to 


Carctboard jQ  thick 


CONVRNTRNT   FOR  MAKING  SKETCHES   OR   PT^ANS   OF 
LAYOITT   ON   THE  JOB 

a  straight  edge  and  fastened  on  with  shoe  nails  or  ordi- 
nary pins  cut  the  proper  length.  The  thin  strip  of  cellu- 
loid at  the  top  is  raised  about  1/10  in,  from  the  board 
by  putting  underneath  it  a  cardboard  strip.  This  allows 
slipping  a  piece  of  paper  underneath  the  edge  of  the 
celluloid.  The  spring  clip  holds  the  celluloid  strip  firmly 
down  on  the  paper,  so  that  it  serves  both  as  a  clamp  and 
as  a  straightedge.  The  celluloid  strip  is,  of  course, 
fastened  exactly  at  right  angles  to  the  strip  along  the 
sides. 

By  using  a  large  triangle  for  long  lines  and  a  little 
one  for  working  close  in  the  corners,  as  shown  on  the 
sketch,  the  device  is  converted  into  a  miniature  drafting 
machine.  Two  copies  of  pencil  sketches  can  readily  be 
made  by  using  carbon  paper. 


Special  Stake  Holds  Grade  Line  at  Known 
Height  Above  Curb 

By  E.  Earl  Glass 

Monrovia,    Calif. 

LOOSE  wire  brackets  on  the  steel  rods  shown  in  the 
photograph  hold  the  grade  line  at  a  known  height 
above  the  curb  or  form,  and  reduce  the  mental  arith- 
metic required  in  measuring  down  with  a  rule  to  see 
whether  the  crown  of  the  pavement  is  being  accurately 
made.  Those  shown  were  made  by  the  writer  for  the 
use  of  inspectors  on  concrete  road  construction. 

The  steel  rods  are  pushed  into  the  ground  behind  the 


STAKE  HOLDS   STRING  AT  EXACT  HEIGHT   ABOVE   CURB 

form  on  each  side  of  the  road  with  the  loose  wire  bracket 

resting  on  top  of  the  form.     The  line  between  them 

when    stretched    tight    thus 

forms    a    taut    straightedge 

with  a   known   offset.     The 

device  can   be  used  as  well 

for    checking    the    subgrade 

as  for  making  sure  that  the 

finished  paving  is  struck  to 

the  proper  crown.    One  man 

can  use  it  readily,  while  two 

or  more  may  be  required  to 

handle  a  heavy  strike-board.     The  brackets  shown  hold 

the  line  6  in.  above  the  top  edge  of  the  form. 


A  Pair  of  New  Kinks  with  Backfillers 

WEIGHT  of  spoil  ba.'ik  increased  the  trouble  from 
slips  in  trenching  through  soft  ground  for  the 
sewers  at  Camp  Custer,  near  Grand  Rapids,  Mich.  The 
trench  was  not  sheeted,  and  the  toe  of  the  spoil  bank 
deposited  by  the  trenching  machine  came  to  the  edge  of 
the  cut.  To  reduce  the  trouble  a  backfiller  of  the  drag- 
line type  was  used  behind  the  trenching  machine  to 
move  the  material  farther  back,  leaving  a  berm  between 
the  bank  and  the  trench. 

In  filling  sewer  trenches  for  the  Speedway  Realty  Co., 
at  Indianapolis,  Ind.,  the  backfiller  was  placed  on  top 
of  the  spoil  bank  and  traveled  along  it  in  order  to  avoid 
obstructing  the  roadway  on  the  outer  side.  The  ma- 
chine used  was  of  the  dragline  type,  with  a  2-yard 
bucket. 


Timber  Cut  in  Britisli  Columbia  Breaks  Record 

Last  year  the  cut  of  timber  in  British  Columbia 
amounted  to  more  than  1,500.000,000  ft.  b.m.,  which  is 
an  increase  of  45  ^r  over  the  total  for  the  preceding 
year,  and  about  100''^  more  than  the  cut  three  years  ago. 
The  increase  has  been  caused  by  the  demand  for  mate- 
rial for  airplanes  and  ships. 
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CURRENT     EVENTS     IN     THE    CIVIL      ENGINEERING    AND     CONTRACTING    FIELDS 


Engineering     Council     Creates 
Three  New  Committees 

Three  committees  were  created  or 
authorized  by  the  Engineering  Council 
at  its  bimonthly  meeting  Apr.  18.  A 
water  conservation  committee  will  study 
the  utilization  and  conservation  of  wa- 
ter for  municipal  supply,  power  develop- 
ment, inigation,  sewage  disposal  and 
navigation.  A  military  aid  committee 
will  deal  with  activities  i-anging  from 
supplying  the  needs  of  engineex'ing  units 
in  training  camp  or  combatant  service 
to  assisting  the  Government  authorities 
in  recruiting  special  engineering  units 
or  utilizing  military  engineering  units 
on  public  works  after  the  war.  Prof. 
G,  F.  Swain,  chairman;  E.  W.  Rice,  Jr., 
C.  T.  Main,  A.  C.  Humphreys  and  B.  B. 
Thayer  constitute  a  special  committee 
appointed  to  give  immediate  attention 
to  the  provisions  in  the  Army  and  Navy 
appropriation  bills   to  abolish  bonuses. 

C.  A.  Terry,  chainnan;  C.  A.  P.  Turn- 
er, C.  T.  Purdy,  J.  Parke  Channing, 
H.  V.  Winchell,  E.  J.  Prindle,  D.  S. 
Jacobus  and  F,  N.  Waterman  have  been 
appointed  members  of  the  patents  com- 
mittee created  at  the  February  meeting. 

On  recommendation  of  the  public  af- 
fairs committee,  of  which  Charles  Whit- 
ing Baker  is  chaii*man,  a  resolution  was 
passed  urging  authorities  of  engineer- 
ing schools  to  direct  all  thsir  leioUi-ces 
to  the  winning  of  the  war — by  relieving 
from  routine  work  teachers  in  war 
work;  by  crediting  students  assisting  in 
such  work,  and  relieving  them  of  pre- 
scribed work  of  less  importance;  by  of- 
fering shops  and  laboratories  for  the 
solution  of  war  problems,  and  by  ti'ain- 
ing  undergraduates  in  the  fundamentals 
of  engineering  even  at  the  sacrifice  of 
specialization  on  non-war  subjects. 

The  question  of  licensing  or  register- 
ing engineers  was  referred  to  the  pub- 
lic affairs  committee. 


Boston  Public-Works  Department 
Has  Been  Reorganized 

Reorganization  of  the  Boston  depart- 
ment of  public  works  into  four  instead 
of  two  divisions  has  been  made  by  Col. 
Thomas  F.  Sullivan,  whose  confirmation 
as  commissioner  was  noted  in  Engineer- 
ing News-Record  of  April  18,  p.  792. 
The  former  highway  division,  which  in- 
cluded the  supervision  of  sewers  and 
water,  will  be  broken  into  three  divi- 
sions. The  new  sewer  and  sanitary 
division  will  be  headed  by  Edward  F. 
Murphy,  recently  commissioner  of  pub- 
lic works.  The  water-works  will  con- 
tinue in  charge  of  Frank  A.  Mclnnes 
and  the  highways  will  remain  under  the 
direction  of  James  H.  Sullivan.  The 
old  bridge  and  ferry  division,  headed  by 
John  E.  Carty,  will  remain  unchanged. 
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Barge  Canal  Operation  to  Be 
Centered  in  New  York 

G.     A.     Tomlinson,     Federal     Director, 

Has   Large    Authority — State    Still 

Maintains  Canal 

During  the  past  week  the  Director 
General  of  Railroads  definitely  assigned 
control  of  the  New  York  State  Barge 
Canal  in  the  following  order: 

"G.  A.  Tomplinson  is  hereby  appoint- 
ed general  manager  of  the  New  York 
Canal  Section  of  the  United  States  Rail- 
road Administration  and  as  such  will 
have  charge  of  the  construction  and 
acquisition  of  equipment  foi  use  upon 
the  New  York  State  Barge  C':*:jal  and, 
as  an  incident  thereto,  for  use  upon 
the  waters  connecting  therewith,  and 
will  operate  such  equipment  for  the 
Director  General  of  Railroads  upon  such 
canal  and  other  waters. 

"He  is  hereby  empowered  to  enter  in- 
to contracts,  either  in  his  own  name  as 
such  general  manager  or  in  the  name 
of  the  Director  General  of  Railroads, 
for  the  construction,  acquisition  or  char- 
tering of  such  equipment,  for  the  pur- 
chase of  supplies  needed  in  such  opera- 
tion and  for  the  transportation  of  prop- 
erty upon  such  canal  and  other  waters." 

Mr.  Tomlinson  has  opened  offices  in 
New  York  City.  According  to  the  ar- 
rangement made  with  New  York  State, 
the  railroad  administration  will  have 
charge  only  of  ^e  transportation 
facilities  on  the  canal,  the  maintenance 
of  the  waterway  and  the  operation  of 
the  locks  remaining  in  control  of  the 
Superintendent  of  Public  Works. 

Progress  is  being  made  on  the  design 
of  the  steel  barges,  on  which  bids  will 
soon  be  asked.  These  are  not  to  be 
operated  in  groups  w-ith  one  laden  barge 
power  equipped,  as  announced  last  week 
in  these  columns,  but  for  the  time  be- 
ing at  least  will  be  tug  controlled.  The 
first  barge  to  be  built  will  be  compara- 
tively small,  150  ft.  long,  21  ft.  beam 
and  12  ft.  deep,  and  will  have  a  candy- 
ing capacity  from  400  to  500  tens.  Con- 
crete barges  are  being  considered,  too, 
but  their  desii:n  is  not  as  far  advanced 
as  is  that  for  the  steel  barge. 


Renewal  of  Building-Trades  Labor 
Contracts  at  Chicago 

Recent  negotiations  in  Chicago  be- 
tween the  various  contractors'  associa- 
tions and  the  labor  unions  for  renewing 
expiring  contracts  have  been  marked 
by  considerable  advances  in  wages  and 
in  some  cases  by  disagreement. 

The  wages  for  joui*neymen  carpenters 
have  been  advanced  to  80c.  per  hour. 
The  agreement  is  for  three  years,  expir- 
ing May  31,  1921.  It  is  reported  that 
the  labor  element  dominated  the  ncgo- 


Electrification  of  Switching 
Railroad  at  St.  Louis 

Electric  traction  is  to  replace  steam 
on  a  portion  of  the  Manufacturers'  Ry., 
St.  Louis,  Mo.,  because  it  is  considered 
undesirable  to  operate  steam  locomo- 
tives on  the  tracks  entering  the  build- 
ings of  the  new  Bevo  plant,  described 
in  Engineering  News-Record  of  Oct. 
25,  1917,  p.  772.  The  use  of  electric 
locomotives  was  adopted  mainly  to 
eliminate  the  smoke  nuisance,  and  at 
the  same  time  to  reduce  the  cost  o:2 
labor  and  maintenance. 

The  Manufacturers'  Ry.  consists 
primarily  of  industrial  switching  yards 
and  interchange  connections  with  other 
railways.  It  has  22 1/^  miles  of  line  and 
five  steam  locomotives.  The  electrifi- 
cation will  cover  the  yard  at  the  Bevo 
plant  and  the  section  of  line  connecting 
this  with  the  interchange  yard.  It  will 
include  about  ten  miles  of  track,  having 
a  maximum  grade  of  5%  and  a  maxi- 
mum curvature  of  36°.  There  will  be 
two  General  Electric  eight-wheel  80- 
ton  locomotives. 

Alternating  current  of  18,200  volts 
from  the  Keokuk  hydro-electric  plant 
will  be  supplied  by  the  Union  Electric 
Light  &  Power  Co.,  and  will  be  trans- 
formed and  converted  into  600-volt 
direct-current. 

Installation  is  being  done  by  the  Gil- 
sonite  Construction  Co.,  St.  Louis,  Mo. 
This  is  under  the  direction  of  C.  E. 
Smith,  consulting  engineer  for  the 
work,  in  whose  office  the  detail  plans 
were  prepared.  It  is  expected  to  have 
the  line  in  operation  by  July.  W. 
Cotter  is  president  and  general  man- 
ager; Hollis  Marsh  is  chief  engineer 
of  thp  railway. 

tiations  in  the  making  of  this  contract. 

The  painters  of  Chicago  are  on  strike, 
refusing  to  sign  the  uniform  agreement. 
It  is  said  that  a  movement  is  on  foot 
to  organize  another  painters'  union 
which  would  be  recognized  by  both  the 
Chicago  Building  Trade  Council  and 
the  Building  Construction  Employers' 
Association. 

It  is  expected  that  the  dispute  over 
renewing  the  contract  of  the  electrical 
workers,  elevator  constructors,  etc.,  will 
be  long  drawn  out.  It  is  understood 
that  it  may  be  necessary  to  revive  Elec- 
trical Workers'  Union  No.  1  in  order 
to  settle  the  difficulty. 

Plasterers  have  signed  up  a  three- 
year  agreement  allowing  $6.50  per  day. 
Plasterers'  laborers  have  signed  a 
three-year  agreement  at  $4.50  per  day. 
Bricklayers  have  been  advanced  to 
$6.50  per  day  with  a  three-year  ag:ree- 
ment.  Common  laborers  have  been  al- 
lowed 50c.  per  hour  with  a  three-year 
agreement. 
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Capital  Issues  Committee  Shows 
Saving  of  37.8  Per  Cent 

During  the  week  just  passed  the  Capi- 
tal Issues  Committee  disposed  of  25  ap- 
plications, aggregating  $10,105,000,  of 
which  $762,000  were  disapproved.  The 
$9,343000  appi-oved  included  $300,000  of 
refunding  obligations,  so  that  the  new 
issues  approved  aggregated  $9,043,000. 
New  issues  for  the  corresponding  period 
last  year  amounted  to  $14,547,000,  so 
that  a  comparative  saving  of  37.8% 
was  effected.  In  addition  to  this  savins:, 
postponement  was  secured  informally  of 
issues  aggregating  $5,560,000. 

The  committee  reports  that  security 
issues  of  municipalities  comprise  the 
major  portion  of  the  matters  considered 
by  the  Capital  Issues  Committee.  It  an- 
nounces that  Surgeon  General  Blue,  of 
the  United  States  Public  Health  Sei-vice, 
has  placed  his  organization  at  the  dis- 
posal of  the  committee  for  use  in  con- 
nection with  the  consideration  of  capital 
expenditures  for  the  purpose  of  making 
sanitary  improvements. 


Track  Elevation  at  Indianapolis 
to  Be  Continued 

Congestion  of  street  traffic  in  Indian- 
apolis, due  to  partly  completed  work  on 
the  track  elevation  in  the  center  of 
the  city,  is  so  serious  that  the  United 
States  Government  has  authorized  con- 
tinuance of  the  work.  Some  main 
streets  are  closed  entirely,  necessitating 
long  detours  and  concentrating  traffic 
on  other  streets  where  grade  crossings 
cause  frequent  interruptions.  These 
conditions  apply  especially  to  the  heavy 
teaming  to  and  from  the  freight  ter- 
minals. 

Improvement  of  these  crowded  streets 
cannot  be  undertaken  until  the  separa- 
tion of  grades  relieves  the  situation. 
Progress  has  been  delayed  consider- 
ably during  the  past  two  years,  but  by 
the  end  of  1917  about  35  per  cent,  of 
the  work  had  been  done. 

The  present  permit  provides  for 
about  50  per  cent,  more,  so  that  the 
work  may  be  85  per  cent,  completed 
under  present  conditions.  It  includes 
elevating  the  tracks  through  the  Union 
Station,  with  the  removal  of  the  old 
steel  trainshed  and  the  erection  of  a 
concrete  and  steel  structure.  The  sta- 
tion building  at  the  side  of  the  tracks 
will  be  left  intact.  The  total  cost  of 
track  elevation  at  present  prices,  in- 
cluding terminal  facilities,  etc.,  ap- 
proximates $15,000,000. 


Provide  Forum  for  250  Society 
Delegates 

Coordination  of  engineering  society 
activities  will  be  the  main  topic  of  dis- 
cussion May  14  at  the  annual  conven- 
tion of  the  American  Association  of 
Engineers  meeting  jointly  with  the 
Committee  on  Engineering  Coopera- 
tion. Delegates  from  250  national,  state 
and  local  societies  have  been  asked  to 
attend   this   forum,   the   main   idea   in 


St.  Louis  Water-Works  Special 
Changes  Route  and  Time 


Important  changes  in  the  route 
and  time  of  the  special  transporta- 
tion facilities  for  journeying  to  the 
convention  of  the  American  Water- 
Works  Association,  at  St.  Louis, 
May  13-17,  have  been  forced  upon 
the  committee  in  charge  since  a  cir- 
cular bearing  on  the  subject  was 
mailed  to  the  members.  Instead  of 
leaving  Saturday  morning  over  the 
Lehigh  Valley  those  who  wish  to 
enjoy  traveling  together  will  leave 
the  Pennsylvania  Terminal,  33d  St. 
and  7th  to  8th  Aves.,  New  York 
City,  at  2.04  p.m.,  and  the  Hudson 
Terminal,  downtovra,  at  2.00  p.m., 
Saturday,  May  11.  The  leaving  time 
at  other  points  on  the  Pennsylvania 
will  be:^  Philadelphia,.  4  30  p.m.; 
HaiTisburg,  7.10  p.m.;  Pittsburgh, 
12.35,  midnight;  Indianapolis,  11 
a.m.,  Sunday.  The  train  is  due  in 
St.  Louis  at  5.25  p.m.,  Sunday. 

To  insure  entire  Pullmans  for  the 
party  it  vrill  be  necessary  for  some 
to  occupy  upper  berths,  under  a 
Fedei-al  Government  ruling  now  in 
force. 

Reservations  from  the  New  York 
and  Philadelphia  districts  may  be 
made  through  W.  H.  Van  Winkle,  50 
Church  St.,  New  York  City.  For  the 
section  between  Syracuse  and  Cleve- 
land, those  desiring  re:ervations 
should  communicate  with  L.  S.  Bar- 
nard, care  Hersey  Meter  Co.,  Buf- 
falo, N.  Y.;  for  western  Pennsylva- 
nia and  Ohio,  vnth  T.  C.  Clifford, 
Pittsburgh  Meter  Co.,  Pittsburgh, 
Penn.;  for  the  southern  district,  H.  M. 
Lofton,  Columbian  Iron  Works,  Chat- 
tanooga, Tenn. 


mind  being  "What  More  Can  Engineers 
Do  to  Win  the  War?" 

To  assist  the  delegates  in  their  sur- 
vey of  society  service  all  societies  have 
been  requested  to  submit  answers  to 
24  questions  on  society  activities,  war 
programs,  employment  features,  educa- 
tion and  publicity. 

The  followin-?  speakers  are  on  the 
program:  Major  Gardner  S.  Williams, 
E.  T.  Perkins,  C.  E.  Drayer,  Col.  Charles 
S.  RichO;  Coi-ps  of  Engineers,  Alfred  D 
Flinn,  secretary  Engineering  Council, 
and  W.  H.  Finle3 ,  chief  engineer,  Chi- 
cago &  North  Western  Railway. 


Free  Port  Legislation  Postponed 

The  Ways  and  Means  Committee  of 
the  House  of  Representatives  announced 
Apr.  24  that  it  had  agreed  not  to  con- 
sider at  the  current  session  any  legis- 
lation to  establish  free  ports  in  the 
United  States.  As  announced  in  these 
columns  some  weeks  ago  a  bill  author- 
izing the  Government  to  approve  such 
free  ports  had  been  introduced  in  Con- 
gress. 


Government    Selects    Two 
Yards  for  Concrete  Ships 

Agency   Contracts    Let  at   Wilmingtoa 

N.   C.,   and    San    P'ranclsco — Other 

Ships  and  Barges  Progressing 

(Washington  Correspondence) 
The  Emergency  Fleet  Corporation 
has  let  contracts  for  two  shipyards 
where  concrete  ships  are  to  be  built 
under  the  agency  plan,  and  has  under 
way  an  investigation  of  other  sites 
where  three  other  yards  will  be  located, 
provided  Congress  appropriates  the 
$50,000,000  made  available  by  the  Mc- 
Cumber  bill,  now  in  the  hands  of  the 
Senate  Committee  on  Appropriations. 
The  two  yards  selected  are  at  Wilming- 
ton, N.  C,  where  the  Liberty  Shipbuild- 
ing Co.,  Boston,  has  been  awarded  a 
contract  for  eight  ships,  and  San  Fran- 
cisco, Cal.,  where  the  San  Francisco 
Shipbuilding  Co.  has  a  contract  for 
one  ship.  A  committee  of  engineers 
from  the  Fleet  Corporation  is  now  com- 
pleting a  tour  of  the  available  sites  for 
the  remaining  yards. 

Government  Owned  Plants 

Both  of  the  plants  will  be  Govern- 
ment owned  yards,  built  and  operated 
by  the  contractor  as  agent  for  the  Gov- 
ernment. The  Liberty  Shipbuilding 
Co.  Already  had  a  contract  with  the 
Government  for  the  construction  of  50 
concrete  ships,  contingent  upon  the  ac- 
ceptance of  che  first  ship  turned  out. 
Under  this  contract  it  is  building  a 
3500-ton  ship  at  a  yard  at  Brunswick, 
Ga.  This  ship  will  be  carried  to  com- 
pletion, but  the  old  contract  has  been 
cancelled  in  favor  of  this  new  one, 
which  is  for  eight  ships,  some  to  be  the 
standard  3500-ton  ship  designed  by  the 
Fleet  Corporation  and  some  to  be  7500- 
ton  tankers,  now  nearing  complete  de- 
sign by  the  corporation.  The  Bruns- 
wick ship  is  well  under  way,  the  yard 
having  been  prepared  and  all  the  forms 
made  ready  for  erection. 

The  San  Francisco  company  is  the 
one  which  recently  launched  the  4500- 
ton  "Faith"  and  its  contract  calls  for 
the  construction  of  a  yard  and  the 
building  of  one  7500-ton  ship.  The  yard 
will  not  necessarily  be  the  one  where 
the  "Faith"  was  built.  That  ship  is 
now  being  rapidly  fitted  out  and  should 
be  ready  for  its  trial  trip  in  May. 

One  Contract  Lapses 

One  of  the  three  existing  contracts 
for  concrete  ships  has  been  allowed  to 
lapse  by  its  holder,  the  Ferro-Concrete 
Shipbuilding  Co.  This  company  in- 
tended to  build  the  ships  at  Redondo 
Beach,  Cal.,  but  it  did  not  comply  with 
some  of  the  preliminary  requirements 
of  the  contract.  The  other  contract, 
that  held  by  the  Fougner  Concrete  Steel 
Shipbuilding  Co.,  is  progressing.  The 
company  has  located  a  yard  on  Flush- 
ing Bay,  Long  Island,  and  should  soon 
be  at  work  on  the  3500-ton  ships  pre- 
scribed. 

Experiments  on  stresses  in  concrete 
members,   aggregate   and   stresses   and 
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strains  in  ships  are  making-  satisfactory 
progress.  Large  size  reinforced-con- 
crete  test  pieces  designed  to  reveal 
shear  stress  conditions  have  been  made 
and  tested  at  Pittsburgh  and  the  re- 
sults are  about  to  be  made  public. 
Studies  on  light-weight  aggregate  give 
promise  of  some  useful  conclusions,  par- 
ticularly in  the  way  of  using  small  hol- 
low clay  pieces  and  an  artificially-pro- 
duced porous  clay.  Some  special  re- 
cording strain  gages  have  been  built 
and  have  been  tested  on  trips  on  steel 
vessels  between  New  York  and  Boston. 
These  gages  give  continuous  records  of 
strains  in  selected  locations  of  the  ship's 
frame  at  the  same  time  that  continu- 
ous records  are  made  of  the  hydrostatic 
pressure  at  numerous  places  on  the  hull. 
These  latter  are  made  from  pressure 
gages,  mounted  in  the  plating,  which 
record  the  height  of  wave  outside  the 
ship.  Thus  it  is  possible  to  coordinate 
stress  and  load  in  a  way  which  has 
never  before  been  attempted  in  ship 
design. 

A  committee  of  three  from  the  Fleet 
Corporation,  consisting  of  F.  R.  Mc- 
Millan, H.  R.  Loeffler  and  L.  Brush, 
have  gone  to  Saft  Francisco  to  take 
such  measurements  on  the  maiden  trip 
of  the  "Faith."  Plugs  are  being  placed 
in  the  frame  of  the  Brunswick  ship  to 
facilitate  the  measurements  on  that  ves- 
sel when  it  is  being  launched  and  tested. 
Some  additions  have  been  made  to 
the  staff  of  the  concrete  ship  division. 
Lewis  R.  Ferguson,  who  was  assistant 
chief  engineer,  has  resigned  to  become 
general  manager  of  the  Liberty  Ship- 
building Co.,  which  is  building  the  ships 
at  Brunswick  and  Wilmington.  Mr. 
Ferguson  will  make  his  headquarters 
at  Wilmington.  His  place  has  been 
taken  by  H.  J.  Brunnier  of  San  Fran- 
cisco. As  a  specialist  on  the  design 
and  construction  of  forms,  the  aid  of 
S.  C.  Beane,  who  holds  a  similar  posi- 
tion in  the  Aberthaw  Construction  Co., 
of  Boston,  has  been  enlisted  by  the  divi- 
sion. E.  C.  Noyes,  formerly  of  the 
Truscon  Co.,  at  Los  Angeles,  is  in 
charge  of  plant;  W.  P.  Richardson,  the 
ceramic  engineer,  is  investigating  the 
possibilities  of  clay  aggregate,  and 
G.  W.  Coggeshall,  Washington,  D.  C, 
is  studying  paints  for  the  hull  of  the 
ships. 

In  design  work  the  division  is  as- 
sisting the  inland  waterways  committee 
of  the  railroad  administration  by  de- 
signing and  studying  various  barges, 
for  the  New  York  State  Barge  Canal, 
the  Mississippi  River  and  the  Warrior 
canal  and  river  system. 

Third  Nitrate  Plant  Goes  to  Ohio 

Announcement  has  been  made  by  the 
War  Department  that  the  third  Govern- 
ment nitrate  plant  will  be  divided  into 
two  parts,  to  be  situated  at  Toledo  and 
Elizabethtown,  Ohio.  Each  will  be  a 
half  unit,  the  two  being  equal  to  the 
full  unit  now  being  constructed  at 
Sheffield,  Ala.,  and  known  a^  Plant  No. 
2.  Plant  No.  1  is  also  at  Sheffield,  but 
is  much  smaller  than  the  other  two 
units. 


Courses  to  Train  Technicians  and  Mechanics 
for  Army  Service  Begun 

7500  Men  Now  in  Schools— 90,000  to  be  Trained  This  Year— Men 
on  Draft  Rolls  Volunteer  for  This  Work 


Last  February  the  Seci'etary  of  War 
appointed  a  Committee  on  Education  and 
Special  Training,  charging  it  vdth  the 
responsibility  of  training  90,000  men 
of  the  National  Army  for  technical 
and  skilled  work  of  various  kinds.  The 
army  is  in  need,  for  example,  of  motor 
truck  di-ivers,  airplane  mechanics,  car- 
penters and  blacksmiths.  The  selec- 
tive draft  methods  proving  inadequate 
to  supply  this  demand,  the  committee 
was  formed  to  arrange  for  intensive 
training. 

Educational  plants  equipped  for  han- 
dling large  numbers  of  students  were 
obviously  the  machinery  that  should  be 
adapted  to  this  work.  So  rapidly  has 
the  committee  proceeded  that  25  schools 
are  now  under  contract  to  take  the  men, 
14  schools  have  begun  their  work  and 
7500  National  Ai'my  men  are  under  in- 
struction. The  number  of  schools  will 
be  increased  until  30,000  men  can  be 
instructed  at  one  time.  The  courses  are 
of  eight  weeks'  duration,  and  the  final 
lot  of  30,000  men  (for  army  needs  as 
planned  at  the  minute)  will  go  to  the 
schools  Sept.  1. 

One  School  to  Take  2500 

In  ai-ranging  for  the  work  institu- 
tions were  preferred  that  could  accom- 
modate at  least  500  men.  One  school 
expects  to  take  2500.  The  institutions 
include  engineering  colleges,  universi- 
ties and  mechanics'  institutes,  while  in 
one  city  the  public  school  system  is 
being  used.  The  number  of  different 
courses  given  at  an  institution  depends 
on  various  conditions — number  of  stu- 
dents, character  of  school  equipment, 
location,  and  the  like.  One  school,  the 
University  of  Virginia,  will  specialize 
in  the  training  of  motor  truck  drivers, 
and  will  take  600  men  at  a  time.  For 
the  truck-driving  courses,  such  auto- 
mobile equipment  will  be  used  as  is 
available,  and  the  Government,  in  addi- 
tion, will  furnish  one  army  truck  for 
each  20  men. 

Army  officers  will  be  placed  at  each 
school,  and  military  drill  will  be  car- 
ried along  simultaneously  with  the 
technical  instruction.  The  technical 
staff  will  be  supplied  by  the  institu- 
tion, and,  Avith  the  araiy  officers,  will 
form  a  board  to  direct  the  administra- 
tion. 

The  cun-icula  used  are  those  outlined 
for  intensive  training  by  the  Federal 
Board  for  Vocational  Education,  al- 
though the  staff  at  each  school  has 
much  latitude  in  the  presentation  of 
essential  matter.  At  some  schools  co- 
operation with  the  local  industries  is 
being  an*anged,  as,  for  example,  in  the 
insti'uction  in  mbber  vulcanizing  at 
Akron,  Ohio.  At  present  the  following 
courses  are  aiTanged  for:  Auto  di'iving 
and  repair,  bench  wood  work,  general 
carpentry,      electrical      communication 


(telephone  and  telegraph  work),  elec- 
trical work,  forging  and  blacksmithing, 
use  of  gas  engines,  machine  shop  work 
and  sheet  metal  work. 

Students  are  Volunteers 
While  the  men  at  the  schools  are 
National  Army  men  and  come  through 
the  draft  boards,  they  volunteer  for 
this  special  training.  The  provost 
marshal  general  sends  out  a  call  to  the 
boards  for  men  with  experience  fitting 
them  for  the  lines  in  which  the  train- 
ing is  to  be  given,  and  are  asked  to  cer- 
tify volunteers  from  their  rolls.  In 
other  words,  the  men  go  to  the  schools 
directly  from  their  homes  and  are  not 
drawn  from  the  cantonments.  As  a  re- 
sult of  this  volunteer  system  men  of 
high  grade  have  been  obtained. 

The  men  ai-e  required,  in  addition  to 
their  experience,  to  have  had  a  com- 
mon school  education — although  this  is 
not  a  hard  and  fast  rule.  Aptitude  and 
ability  to  learn  are  the  chief  require- 
ments. 

Under  the  plan  of  selection  by  the 
local  draft  boards  the  results  have  not 
always  been  of  the  best.  Men  have 
been  sent  to  one  school  who  should 
have  gone  to  another.  To  insure  proper 
assignment  a  plan  is  now  being  worked 
out  whereby  all  men  will  be  sent  first 
to  a  number  of  "resei-voir"  schools, 
where  they  will  be  tested  by  qualified 
men  and  then  assigned  and  sent  to  the 
proper  schools.  In  the  courses  them- 
selves the  aim  vdll  be  to  push  men 
along  as  fast  as  their  abilities  wari-ant. 
Journeymen  machinists,  for  example, 
will  immediately  be  put  on  highly  spe- 
cialized woi'k,  such  as  airplane  repairs. 

Accommodations  Mainly  by  Schools 
All  men  are  ranked  as  enlisted  pri- 
vates and  ai-e  paid  accordingly,  and,  of 
course,  their  outfits  are  supplied  by  the 
Government.  The  schools,  as  a  rule, 
contract  for  the  housing,  feeding  and 
instruction  for  a  lump  sum  per  man  per 
day,  but  in  some  cases  the  housing  and 
feeding  will  be  done  by  other  parties. 
In  arranging  for  accommodations  the 
QuarteiTnaster  Department  has  been  of 
invaluable  assistance,  furnishing  cots 
and  other  equipment  to  institutions 
having  the  buildings,  but  lacking  the 
necessary  dormitory  and  dining  room 
equipment.  All  sorts  of  expedients 
have  been  used  in  places  where  build- 
ing space  was  lacking  except  for  the 
actual  instruction.  Armories  have  been 
converted,  and  in  several  cases  fair 
grounds    have    been    used. 

To  facilitate  the  work  the  country 
has  been  divided  into  ten  districts,  the 
institutions  in  each  coming,  as  to  the 
technical  instiniction,  under  the  direct 
supervision  of  a  district  director.  These 
in  tuiTi  are  under  the  direction  of  the 
general  educational  director,  C.  R. 
Dooley,   formerly   of   Pittsburgh.     The 
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committee  itself  consists  of  three  army 
officers,  Lt.-Col.  J.  H.  WiRmore,  Lt.-Col. 
H.  I.  Rees  and  Major  Grenville  Clark. 
Assistin:^  them  is  an  advisory  board 
consisting-  of  Huj^h  Frayne,  represent- 
ing labor,  and  the  followin'^  represen- 
tatives of  educational  interests:  J.  R. 
Angell,  the  colle;?es;  S.  P.  Capen,  Fed- 
eral bureau  of  education;  J.  W.  Dietz, 
corporation  schools;  C.  R.  Mann,  schools 
of  pure  science;  Dean  Herman  Schnei- 
der, engineering-  schools. 


President    Nominates    War 
Finance  Board 

Four    Directors    Named    For    Finance 

Corporation — Seven  Members  For 

Capital   Issues    Committee 

President  Wilson  has  taken  the  first 
step  in  the  definite  organization  of  the 
War  Finance  Corporation,  by  sending 
to  the  Senate  nominations  for  four  di- 
rectors, who,  with  Secretary  McAdoo, 
will  be  in  charge  of  financing  projects 
essential  to  the  prosecution  of  the  war. 
At  the  same  time  the  President  nomi- 
nated seven  members  of  the  new  Capi- 
tal Issues  Committee  which  will  replace 
the  Federal  Reserve  Board's  Capital 
Issues  Committee  in  regulating  security 
issues  of  more  than  $100,000. 

The  directors  of  the  finance  corpoi*a- 
tion,  nominated  by  the  President,  are  uo 
follows:  For  a  period  of  four  years, 
Eugene  Meyex",  Jr.,  banker.  New  York, 
and  Angus  W.  McLean,  banker,  Wil- 
mington, N.  C;  for  a  period  of  two 
years,  William  P.  G.  Harding,  governor 
of  the  Federal  Reserve  Board,  Alabama, 
and  Allen  B.  Forbes,  banker,  member 
of  the  present  Capital  Issues  Commit- 
tee, New  York. 

The  members  named  for  the  new  Cap- 
ital Issues  Committee  are  Charles  S. 
Hamlin,  member  of  the  Federal  Reserve 
Board,  Massachusetts;  John  Skelton 
Williams,  comptroller  of  the  currency 
and  member  of  the  Federal  Resei^ve 
Boai-d,  Virginia;  Frederic  A.  Delano, 
member  of  the  Federal  Reserve  Board, 
Illinois,  James  B.  BroAvn,  banker, 
Louisville,  Ky.;  John  S.  Dnam,  banker, 
San  Francisco;  Henry  B.  Flower,  bank- 
er, Kansas  City,  Mo.,  and  Frederick  H. 
Goff,  banker,  Cleveland. 

As  soon  as  the  directors  of  the  War 
Finance  Corporation  are  confirmed  by 
the  Senate,  they  will  place  the  corpor- 
ation on  an  operating  basis,  and  it  is 
expected  that  loans  will  be  made  within 
two  or  three  weeks,  as  inforaial  appli- 
cations are  already  on  file. 


Railroad  Administration  Orders 
1025  Locomotives 

On  Api-.  30  the  railroad  adminis- 
tration let  contracts  for  1025  standard- 
ized locomotives,  the  largest  single  order 
ever  placed  in  the  histoi-y  of  American 
railroads.  The  contracts  were  placed 
with  the  Baldwin  Locomotive  Works 
and  the  American  Locomotive  Co.  It  is 
understood  that  the  entire  order  repre- 
sents approximately  $60,000,000. 

The  order  includes  locomotives  of  six 
newly-developed    types — Mallet,    moun- 


tain. Pacific,  Santa  Fe,  mikado  and 
switching — as  in  contrast  with  the  hun- 
dreds of  different  designs  used  by  the 
railroads  before  Government  control. 

High  Prices  Worry  Water-Works 
OflTicials 

Present  and  after-the-war  prices  of 
materials  used  in  water-works  con- 
struction formed  the  main  topic  of  dis- 
cussion at  the  seventh  annual  conven- 
tion of  the  Southwestern  Water-Works 
Assn.,  Apr.  23-26,  at  Tulsa,  Okla.  The 
register  indicated  that  33  superintend- 
ents and  43  supply  men  were  in  attend- 
ance. 

R.  E.  McDonnell  started  the  price 
discussion  by  his  paper  on  "After-the- 
War-Prices  of  Water- Works  Materials." 
Reasoning  from  the  range  of  prices 
after  former  wars,  he  held  out  no  hope 
that  prices  would  be  any  lower  for  many 
years.  Labor,  its  price  and  availability, 
will  be  the  chief  factor,  because  the 
war  has  already  lasted  long  enough  to 
set  up  new  economic  conditions  that 
will  not  be  abandonsd  when  the  war  is 
over.  Labor  prices  here  and  abroad 
will  be  more  nearly  equalized.  Ex^o--*: 
trade  in  water-works  materials  will 
create  a  demand  which  will  keep  down 
the  supply.  The  only  hope  held  out 
came  during  the  discussion,  and  that 
was  from  Government  control. 

Judge  W.  B.  Garx-ett,  owner  of  the 
Del  Rio,  Tex.,  plant,  said  that  sup- 
plies simply  would  not  be  bought.  The 
water-works  men  could  not  stand  the 
pressure.  Their  franchise  and  finan- 
cial agreements  would  not  permit  of 
normal  extensions  under  any  further  in- 
creases. 

The  20  to  50%  increase  in  labor 
prices  was  not  to  be  compared,  in  the 
opinion  of  many  of  the  superintendents, 
with  the  100  to  500%  increase  in  ma- 
torial  prices.  The  supply  men  asserted 
that  the  Government  took  the  excess 
profit. 

E.  L.  Fulkerson,  secretary  of  the  as- 
sociation, and  superintendent  at  Waco, 
then  turned  the  limelight  of  inquiry 
from  the  supply  men  by  asking  when 
higher  water  rates  were  going  to  be 
granted.  More  backbone,  and  educa- 
tion of  the  consumer  and  city  councils, 
are  badly  needed,  in  his  opinion. 

"Operating  Difficulties  in  Mechanical 
Filter  Plants"  was  the  subject  which 
started  a  spirited  discussion  by  the 
officials  who  have  or  contemplate  hav- 
ing filters.  C  Arthur  Brown  resd  a 
papci-  in  which  he  pointed  out  on  this 
tabooed  subject  the  effects  on  operation 
of  good  or  poor  design,  the  absolute 
necessity  of  intelligent  operators  in 
eitl»er  case  and  the  serious  con- 
sequences under  indifferent  operation. 
Seme  of  his  admonitions  to  designers 
are  as  follows:  Meter  the  water  to  be 
treated,  and  do  it  after  it  leaves  the 
forebay  or  receiving  chamber.  Do  not 
split  the  flow  until  all  chemical  treat- 
ment has  been  given.  Look  out  for 
sand  and  gravel  inversion  due  to  im- 
pioper  wash,  which  also  will  cause  hard 
spots,  mushy  beds,  mud  balls  and 
cracked  beds.  Mr.  Bro\vn  does  not  favor 


"blowing"  or  nhort  washing,  but  for 
ail  air-locked  bed  it  may  be  done  care- 
fully and  lightly  at  frequent  intervals. 
The  benefits  of  attrition  allowed  by  the 
old-time  rake  filters  he  proposed  to  ob- 
tain by  letting  the  sand  when  in  sus- 
pension tumble  into  a  V-shaped  trough 
open  at  the  bottom.  The  troughs  are 
entirely  above  the  sand  surface  when 
the  sand  is  quiescent.  The  top  is  4  in. 
below  the  wash-water  gutter  edge.  As 
a  result  of  experiments  at  Tulsa,  the 
troughs  have  reduced  the  wash-water 
percentage  materially  by  increasing  the 
length  of  run.  Patent  has  been  ap- 
plied for. 

The  question  of  pumping  water  by 
motor  driven  centrifugal  pumps  elicited 
many  unfavorable  remarks  by  the  su- 
perintendents against  public  utility  cor- 
porations which  induce  water-works  of- 
ficials -0  install  electrically  driven  units 
to  fill  up  the  valleys  in  their  load  curves 
only  to  find  their  power  bills  enormous- 
ly increased  over  former  bills  for  steam 
pumping. 

The  officers  elected  for  the  ensuing 
year  are  as  follows:  President,  Judge 
W.  B.  Garrett;  vice-presidents  (one  for 
each  state  in  the  association),  L.  I. 
Kahn,  l-rouisiana;  G.  E.  Ulrich,  Kansas; 
J.  Kirven,  Texas;  R.  D.  Cockrell, 
Oklahoma;  V.  L.  Landreth,  Missouri; 
J  M.  Hudgin,  New  Mexico;  M.  F. 
Smith,  Arkansas.  Kansas  City  gets  the 
next  convention,  outdistancing  Taylor, 
Tex.,  by  a  very  small  majority  of  votes. 

A  growing  sentiment  favoring  affilia- 
tion with  the  American  Water- Works 
Association  exists,  and  a  few  members 
were  under  the  impression  that  some 
sort  of  agreement  is  already  in  effect. 
This  subject  is  discussed  in  our  editorial 
columns  this  week. 


Engineers  Ballot  on  Civic 
Questions 

To  arouse  engineers  in  Chicago  to  a 
gieater  sense  of  their  civic  duties  and 
to  get  them  to  thinking  on  these  ques- 
tions the  Chicago  chapter  of  the  Ameri- 
can Association  of  Engineers  recently 
sent  its  members  a  ballot  on  five  sub- 
jects which  were  not  elaborated  upon 
or  qualified  in  any  way.  The  chapter 
has  about  650  members  but  only  110 
voted.  The  results  were  as  follows: 
For  national  prohibition,  88"' ;  for  na- 
tional women's  suffi-age,  92%;  for  city 
manager  plan  for  Chicago,  96% ;  for 
an  engineer  in  city  coun.'il,  99%;  for 
engineer  for  smoke  inspector,  100%. 


Kansas   City    Construction 
Work  Resumed 

Under  an  agreement  reached  be- 
tween the  Employei's'  Assn.,  Kansas 
City,  Mo.,  and  employees  in  the  various 
building  trades,  construction  work  was 
resumed  on  April  24  after  having  bean 
stopped  for  about  five  weeks.  This  per- 
mits continuance  of  construction  of  the 
foundations  for  the  new  power  plant 
of  the  Kansas  City  Light  &  Power  Co. 
The  city  says  t'lat  work  will  be  pushed 
night  and  day  in  order  to  complete  the 
structure  by  next  fall  if  possible.     It 
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is  still  uncertain  whether  the  company 
will  be  able  to  obtain  from  the  Fed- 
eral Government  the  authority  required 
to  secure  the  necessary  equipment  for 
the  plant.  Need  for  the  installation  is 
said  to  be  great  because  the  large  in- 
crease In  the  demand  for  power  has 
overtaxed  the  plant  of  the  company. 
A  note  on  the  Kansas  City  building 
trade  tie-up,  which  began  with  a  strike 
of  laundry  wagon  drivers,  appeared  in 
Engineering  News-Record  of  Apr.  11, 
p.  734. 


Will  Re-Let  Erie  Flood  Control 
Channel  Work 

New  bids  are  asked  by  the  city  of 
Erie,  Penn.,  on  the  Mill  Creek  channel 
improvement  for  flood  control.  This  fol- 
lows the  recent  court  decision  voiding 
the  contract  on  which  work  has  been 
proceeding,  for  the  reason  that  all  the 
bonds  had  not  been  sold  and  the  con- 
tract not  properly  certified.  About 
$300,000  is  on  hand,  And  the  work  now 
to  be  put  under  contT-act  can  be  con- 
structed for  this  sum.  It  includes  the 
upper  end  of  the  improvement  and  the 
outfall,  and  should  be  completed  during 
the  current  season.  The  work  to  be  let 
includes  3500  ft.  of  reinfoi'ced-concrete 
conduit,  18  x  22  ft.  inside,  involving 
about  36,000  cu.yd.  of  excavation,  mostly 
rock,  and  15,000  cu.yd.  of  reinforced 
concrete.  Faulkner  G.  Lynch  is  city 
engineer,  and  Gannett,  Seelye  &  Flem- 
ing, Harrisburg,  Penn.,  are  consulting 
engineers. 


Liberty  Loan  Advertising  in  the 
Chicago  City  Hall 

Readers  may  be  interested  to  know 
that  all  of  the  Liberty  Loan  advertise- 
ments which  appeared  in  the  Apr.  11 
issue  of  Engineering  News-Record  were 
reused  for  Liberty  Bond  advertising  in 
the  Chicago  City  Hall. 


Engineering  Societies 


The  38tb  annual  convention  of  The 
American  Water-Works  Assn.  will  be 
held  May  13-17,  in  St  Louis.  Head- 
quarters will  be  established  in  the 
Planters  Hotel,  with  provisions  made 
for  the  overflow  in  the  American  An- 
nex. On  the  evening  of  the  first  day 
the  association  will  be  welcomed  to  St. 
Louis  by  H.  W.  Keil,  mayor  of  the  city, 
and  there  will  be  a  reception  and  dance 
at  the  Planters  Hotel.  The  forenoon 
session  of  Tuesday,  May  14,  will  b? 
devoted  to  the  address  by  President 
Leisen,  an  illustrated  lecture  on 
"Emei'gcncy  Construction  Due  to  War 
Conditions,"  by  George  W.  Fuller,  re- 
ports of  committees  and  announcement 
of  the  award  of  the  cup  to  the  section 
which  made  the  greatest  percentage  of 
increase  in  membership,  1917-1918.     At 


Calendar 


Annual  Meetings 


AMERICAN  WATER-WORKS  AS- 
SOCIATION; 47  State  St..  Troy. 
N.  Y.  ;  May  13-18,   St.   T.,oui.s.  Mo. 

AMERICAN  ASSOCIATION  OF  EN- 
GINEERS; 29  South  La  Salle  St.. 
Chicago  ;  May  14,  Chicago. 

AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS;  29  West  39th 
St.,  New  York  ;  Spring-  meeting,  June 
4-7,   Worcester.    Mass. 

AMERICAN  INSTITUTE  OP  CHEMI- 
CAL ENGINEERS;  129  York  St.. 
Brooklyn,  N.  Y.  ;  June  19-22,  Ber- 
lin,   N.    H. 

AMERICAN  CONCRETE  INSTI- 
TUTE ;  27  School  St..  Boston  ;  June 
24-26,  Atlantic  City,  N.  J. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS  :  Univ  rsity  of 
Pennsylvania,  Philadelphia. ,  June 
25-28,  Atlantic  City,  N.  J. 

AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS;  29  West 
39th  St.,  New  York;  Atlantic  City, 
June  26-28. 


the  evening  session,  as  in  other  sessions, 
forenoon,  afternoon  and  evening,  papers 
on  a  wide  variety  of  topics  will  be  read 
and  discussed.  Entertainment  features 
have  been  planned  for  afternoon  and 
evening  sessions  and  the  local  commit- 
tee has  planned  to  pay  especial  atten- 
tion to  the  entertainment  of  the  ladies 
vvho  will  accompany  members.  Thurs- 
day, May  16,  will  be  "Superintendents' 
Day."  A  complete  program  of  the  con  • 
vention  may  be  obtained  from  John  M. 
Diven,  secretary  of  the  association,  47 
State  St.,  Troy,  N.  Y. 

At  a  luncheon  meeting  of  the  San 
Francisco  Engineers'  Club  Apr.  19, 
Lieut.  James  S.  Dagger,  of  the  Canadian 
Expeditionary  Forces,  delivered  an  ad- 
dress on  "The  War  on  the  Western 
Front"  and  "Labor  and  Its  Relation  to 
War." 

At  a  recent  annual  meeting  of  the 
Illinois  Section  of  the  American  Water- 
works Assn.,  the  following  officers  were 
elected  for  the  ensuing  year:  Chairman, 
W.  W.  DeBerard;  vice-chairman,  W.  E. 
Lantz;  treasurer,  H.  E.  Keeler;  trustees, 
F.  C.  Amsbary  and  H.  M.  Ely.  G.  C. 
Habermeyer,  Urbana,  111.,  is  secretary. 

The  Engineers'  Club  of  Trenton,  N.  J., 

held  a  special  meeting  Apr.  25  at 
which  T.  Kennard  Thomson,  ':onsulting 
engineer.  New  York  City,  presented  a 
paper  entitled:  "Some  Problems  of  a 
Consulting  Engineer,"  illustrated  with 
lantern  slides.  The  paper  dealt  with 
the  subject  of  deep  foundations,  the 
tearing  down  of  a  17-story  building,  a 
Niagara  Falls  junior  power  develop- 
ment, and  the  evolution  of  a  city. 

At  the  meeting  on  Apr.  25  of  the 
Canadian  Society  of  Civil  Engineers, 
held  in  Montreal,  the  speakers  were  U. 
Valiquet,  superintending  engineer,  De- 
partment of  Public  Works,  Ottawa,  and 
Lieut.  Philip  Bruneau,  of  the  Canadian 
Machine  Gun  Corps,  on  furlough.  Mr. 
Valiquet's  paper  on  the  "Champlain  Dry 
Dock  for  Quebec  Harbor,"  was  pre- 
sented.   The  subject  of  Lieut.  Bruneau's 


address  was  "Machine  Gun  Work  in 
Flanders."  Having  lately  returned  from 
the  front,  Lieut.  Binineau  presented  a 
vivid  description  of  this  vital  and  highly 
dangerous  branch  of  the  service. 

The  San  Francisco  Association  of 
Members  of  the  American-Society  of 
Civil  Engineers  held  its  bimonthly 
meeting  Apr.  16:  Frederick  H.  Fowler, 
hydraulic  engineer,  U.  S.  Forest  Service, 
presented  an  illustrated  address  on  "Re- 
view of  the  Water  Power  Supply  of 
California."  Another  speaker  was 
Lieut.  L.  L.  Johnson,  U.  S.  Marine 
Corps,  who  spoke  on  "Engineering 
Problems  at  The  Front." 

A  meeting  of  the  Engineers'  Club  of 
Kansas  City  was  held  Apr.  20.  A.  G. 
Heggem,  engineer  for  the  Tulsa  Securi- 
ties Corporation,  Tulsa,  Okla.,  presented 
a  paper  on  oil,  its  production,  selection, 
refining  and  distribution.  At  the  dinner 
following  the  meeting  the  members  of 
the  club  joined  in  a  general  discussion 
of  the  speaker's  paper.  Capt.  John  H. 
Byrd,  now  stationed  at  Camp  Funston, 
Kansas,  gave  a  talk  on  the  work  of 
engineers  in  the  training  camp. 

The  Nebraska  Assn.  of  Members  of 
the  American  Society  of  Civil  Engineers 
will  make  a  trip  of  inspection  today, 
from  Lincoln,  of  the  work  being  done  by 
the  Chicago,  Burlington  &  Quincy  R.R. 
at  the  Platte  River  bridge  near  Grand 
Island. 


PERSONAL  Notes 


George  McCune  has  been  ap- 
pointed city  engineer  of  Leavenworth, 
Kansas. 

Albert  Spengler,  civil  engi- 
neer, San  Francisco,  has  been  appointed 
captain   in  the   Quartermasters  Corps. 

Roland  Toner,  formerly  su- 
perintendent of  the  Frank  Farrington 
Co.,  Detroit,  has  been  made  superin- 
tendent for  the  J.  G.  White  Engineering 
Corp.,  New  York,  of  the  Aeronautical 
Experimental  Station  at  Langley  Field. 

Albert  P.  Learned,  for  five 
years  assistant  engineer  with  Black  & 
Veatch,  consulting  engineers,  Kansas 
City,  has  been  commissioned  first  lieu- 
tenant in  the  sanitary  coi'ps  of  the 
National  Army  and  stationed  at  Camp 
Greenleaf,  Chickamauga,   Georgia. 

Fred  M.  Cleckneb,  of  the 
staff  of  Gannett,  Seelye  &  Fleming. 
Harrisburg,  Penn.,  has  joined  the  avia- 
tion section  of  the  signal  corps  and  has 
been  assigned  to  special  engineering 
research  at  Camp  McArthur,  Waco, 
Tex.  This  makes  a  total  of  ten  mer 
from  the  above  firm  who  have  joined 
the  coloi-s.     Paul    D.    Rvan    of    Wash- 
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itigton,  D.  C,  and  C.  J.  Hellen,  of  the 
Southern  R.R.,  have  joined  the  staff  of 
Gannett,  Seelye  &  Fleminf?.  Mr.  Ryan 
is  a  graduate  of  the  University  of 
Michigan  and  has  been  connected  with 
various  industrial  and  electrical  organ- 
izations. Mr.  Hellen  is  a  graduate  of 
Ijchigh  University.  He  has  been  em- 
ployed by  the  Baltimore  Sewerage  Com- 
mission, the  Baltimore  &  Ohio  R.R.,  and 
the  Southern  Railway. 

Roberts  Beard,  assistant  city 
engineer,  Kansas  City,  Mo.,  has  passed 
his  examination  for  a  captaincy  in  the 
quartermaster's  department,  for  con- 
struction work.  Mr.  Beard  will  resign 
his  position  with  the  city  upon  the  ar- 
rival of  his  commission. 

E.  A.  Kemmler  has  been  ap- 
pointed engineer  in  the  division  of  high- 
ways, Akron,  Ohio.  Mr.  Kemmler  was 
graduated  from  the  Ohio  State  Uni- 
versity in  1888,  and  from  1891  to  189.5 
he  was  assistant  professor  of  civil  en- 
gineering at  the  university.  From  1895 
to  1908  he  was  assistant  engineer 
and  later  resident  engineer  with  the 
City  of  Columbus,  Ohio;  1908  to  1910, 
supervising  city  engineer,  Muskogee, 
Okla.;  1910  to  1915,  assistant  engineer, 
Akron  Water-Works;  1916  to  date, 
chief  engineer,  Coventry  Land  &  Im- 
provement Co.,  Akron,  Ohio. 

Gannett,  Seelye  &  Flem- 
ing, engineers,  Harrisburg,  Penn., 
have  been  appointed  consulting  engi- 
neers on  water-works  and  sewerage  for 
the  new  quartermaster's  depot  near 
Harrisburg. 

D.  L.  Sommerville,  superin- 
tendent of  the  Mohawk  division  of  the 
New  York  Central  R.R.,  and  formerly 
division  engineer  at  Buffalo,  is  to  be 
transferred  as  yuperintendent  of  the 
Rochester  division. 

E  .  D  .  B  Aji  STOW  has  been  made 
assistant  engineer  in  charge  of  field 
survey  on  sewerage  investigation,  City 
of  Akron,  Ohio.  Mr.  Barstow  was 
graduated  from  the  Ohio  State  Uni- 
versity in  1907 ;  was  with  Riggs  &  Sher- 
man, consulting  engineers,  Toledo,  Ohio, 
from  1907  to  1911;  1912  to  1913  he  was 
assistant  engineer,  City  of  Toledo,  and 
from  1913  to  1915,  assistant  engineer 
with  R.  Winthrop  Pratt,  consulting  en- 
gineer, Cleveland,  Ohio;  1915  to  1918 
he  was  engineer  of  Cuyahoga  Falls, 
Ohio. 

John  L.  Boardman,  formerly 
superintendent  of  the  new  terminal 
station  at  Jacksonville,  Fla.,  has  been 
placed  in  charge  of  the  construction  of 
the  Langley  Field  Aeronautical  Experi- 
mental Station  and  the  Aerial  Obser- 
vation School  attached  thereto,  for  the 
J.  G.  White  Engineering  Co.,  of  New 
York  City. 

Maj.  W.  Morava,  quartermas- 
ter corps,  U.  S.  R.,  has  been  appointed 
constructing  quartermaster  on  the 
quartermaster's  storage  depot  to  be 
erected   near   Harrisburg,   Penn.,   at   a 


cost  of  .several  million  dollars.  .Major 
Morava  comes  from  the  Morava  Con- 
struction r;o.,  of  Chicago,  bridge  and 
structural  steel  engineers  and  builders, 
of  which  company  he  is  president. 
Major  Morava's  assistants  will  be  Capt. 
L.  H.  Waggoner  and  Lieut.  K.  H.  Tal- 
bot, the  latter  a  former  district  engi- 
neer for  the  Portland  Cement  Assn.  at 
Pittsburgh,  who  has  been  in  charge  of 
the  preliminary  field  engineering  at  the 
site  of  the  depot  for  several  weeks. 

H.  G.  McMechen,  chief  engi- 
neer of  the  Utah  Ry.,  has  resigned.  His 
duties  have  been  assumed  by  O.  J. 
Egleston,  vice  president  and  general 
manager. 

L.  B.  Webb  has  been  appointed 
county  engineer  of  Doniphan  County, 
Kansas,  with  office  at  Troy. 

William  Newman,  naval  archi- 
tect, has  resigned  his  position  as  works 
manager  of  the  Poison  Iron  Works  and 
Steel  Shipbuilding  Co.,  Toronto.  Mr. 
Newman,  who  during  his  connection 
with  the  Poison  Co.  has  supervised  the 
construction  of  54  vessels,  has  received 
offers  from  the  United  States  Emer- 
gency Fleet  Corporation,  and  from 
shipbuilding  companies  on  the  Pacific 
Coast  and  at  Port  Arthur,  but  has  not 
decided   which   he   will   accept. 

Lee  M.  Bush  has  resigned  as 
junior  civil  engineer.  Interstate  Com- 
merce Commission,  division  of  valua- 
tion, western  district,  to  become  as- 
sistant engineer  for  the  Missouri,  Kan- 
sas &  Texas  Ry.  He  has  been  with  the 
commission  on  the  valuation  work  since 
its  beginning  in  1914. 

R.  R.  Yates,  who  has  been  in 
charge  of  bridge  designing  in  the  of- 
fice of  the  city  engineer  of  Dayton, 
Ohio,  has  been  commissioned  junior 
lieutenant  in  the  navy. 

G.  B.  Arthur,  district  engineer  in 
West  Virginia  for  the  Portland  Cement 
Assn.,  has  resigned  to  become  general 
manager  of  the  Concrete  Mixer  Assn., 
with  headquarters  in  Chicago.  Mr. 
Arthur  has  been  in  West  Vii-ginia  on 
road  work  since  the  very  beginning  of 
the  road  movement  in  the  state,  and 
has  been  with  the  association  for  over 
two  years  as  disti'ict  enginter.  In  re- 
signing from  the  Portland  Cement 
Assn  ,  Mr.  Arthur  recommended  that 
J.  W.  Johnston,  ^^'ho  has  been  his  as- 
sistant, be  appoin*ed  district  engineer. 
Mr.  Johnston  has  been  connected  with 
the  association  fcr  two  years. 

James  McKenzie  has  been  ap- 
pointed county  engineer  of  Morris 
County,  Kansas,  with  office  at  Council 
Grove. 

R.  G.  Collins,  constructing  engi- 
neer, New  York,  has  established  an  of- 
fice in  Baltimore.  Mr.  Collins  has  been 
identified  with  the  constructionjof  large 
works  in  New  York,  having  had  super- 
vision of  the  Pennsylvania  Terminal 
construction  and  of  several  sections  of 


the  subway.  Recently  he  has  been  spt- 
cializing  in  the  construction  of  con- 
crete highways,  and  is  now  engaged  in 
building  concrete-  highways  for  the 
United  States  Government  and  for  the 
State  of   Maryland. 

Charles  R  .  A  m  m  e  r  m  a  n  ,  of 
Ammerman  &  McColl,  engineers,  De- 
troit, has  received  a  commission  as 
captain  in  the  construction  division. 
Quartermaster's  Reserve  Corps,  and 
ha?  been  assigned  to  duty  at  Camp 
Custer,  where  he  has  been  making  a 
survey  of  the  heating  plant. 

H.  S.  WiLGUS,  engineer  of  main- 
tenance of  way  of  the  Pittsburgh, 
Shawmut  &  Northern  R.R.,  has  been 
appointed  chief  engineer. 

Victor  H.  Cochrane,  engi- 
neer of  bridges  of  Kansas  City,  Mo., 
has  been  appointed  major  in  the  quar- 
termaster corps.  National  Army,  and 
has  been  assigned  to  duty  in  connection 
with  the  construction  division,  Wash- 
ington, D.  C. 

B.  T.  Thomas  assumed  charge 
Apr.  24  of  the  Second  Cincinnati  Engi- 
neer District,  after  nearly  35  years' 
service  therein  as  assistant  engineer. 
He  succeeded  Col.  W.  P.  Stokey,  engi- 
neer corps,  who  was  transferred  to  San 
Antonio,  Tex.  The  district  of  Mr. 
Thomas,  whose  new  title  is  district  engi- 
neer, includes  the  Muskingum,  Big 
Sandy  and  Kentucky  Rivers. 

Garrett  O.  House,  general 
superintendent  of  the  Bureau  of 
Water,  St.  Paul,  for  the  past  six  years, 
has  resigned  to  become  superintendent 
of  the  St.  Paul  City  Railway.  Mr. 
House  was  born  at  Haverstraw,  N.  Y., 
and  until  1904,  when  he  moved  to  St. 
Paul,  was  engaged  in  civil  engineering 
work  in  New  York  State,  beginning 
with  his  xperience  on  the  construction 
of  the  Poughkeepsie  Bridge  in  1888.  He 
was  acting  city  engineer  of  Poughkeep- 
sie for  several  years  and  assistant  en- 
gineer under  the  state  engineer  en- 
gaged in  the  enlargement  of  the  Erie 
Canal  and  state  highway  construction 
until  1902,  when  he  associated  himself 
with  the  American  District  Steam  Co.. 
Lockport,  N.  Y.  In  this  capacity  he 
went  to  St.  Paul  in  1904  and  estab- 
lished the  public  utility  corporation 
now  known  as  the  Northern  States 
Power  Co.,  in  St.  Paul.  In  1009  he  was 
associated  with  G.  H.  Hutchinson, 
chief  engineer,  North  Western  Fuel 
Co.,  in  the  installation  of  electrically 
operated  coal  docks  at  Superior,  Wis. 
From  1912  to  date,  he  has  been  gen- 
eral superintendent  of  the  water  de- 
partment of  St.  Paul. 

Benjamin  L.  Smith,  who 
has  been  "connected "with  the  American 
International  Shipbuilding  Corporation, 
is  again  associated  with  the  Baltimore 
office  of  Norton,  Bird  &  Whitman,  con- 
sulting engineers.  Since  last  November 
Mr.  Smith  has  been  engaged  as  assist- 
ant to  H.  H.  Barter   engineer  of  utili- 
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ties,  who  was  in  charge  of  the  design 
of  the  domestic  water  system,  high- 
pressure  water  system  for  fire  protec- 
tion and  sewage  system  for  the  Govern- 
ment shipyard  at  Hog  Island,  Pennsyl- 
vania. 

Clarence  Goldsmith,  whose 
services  during  the  past  year  have  been 
contributed  by  the  National  Board  of 
Fire  Underwriters  to  the  Government 
as  advisory  engineer  on  water  supply 
and  fire  protection,  has  been  commis- 
sioned as  major  in  the  Quartermaster 
Corps,  construction  division,  of  the 
National  Army. 

Donald  M.  Rankin,  of  the 
office  of  B.  M.  Buck,  division  engineer  of 
the  Atchison,  Topeka  &  Santa  Fe  Ry., 
at  Topeka,  Kans.,  was  inducted  into  the 
military  service  when  Topeka  was 
called  upon  to  furnish  a  civil  engineer. 
Mr.  Rankin  was  assigned  to  the  science 
and  research  division  of  the  aviation 
section  of  the  signal  corps  at  Camp 
McArthur,  Waco,  Texas. 

George  F.  Martin  has  re- 
signed as  chief  engineer  of  the  R.  Mun- 
roe  &  Sons  Manufacturing  Corporation, 
Pittsburgh,  to  become  construction  en- 
gineer for  the  Bureau  of  Mines,  at  the 
American  University,  Washington,  D.  C. 
The  partnership  of  Kolman  &  Martin, 
engineers  and  architects,  Pittsburgh,  of 
which  Mr.  Martin  is  a  member,  will  be 
dissolved. 

W.  Hervey  Hall,  formerly  of 
Yalaha,  Fla.,  has  been  engaged  as  as- 
sistant city  engineer  of  Florence,  Ala. 

Robert  H.  Boykin,  division 
engineer  of  the  Erie  R.R.  at  Susque- 
hanna, Penn.,  has  been  appointed  as- 
sistant superintendent  of  maintenance, 
with  headquarters  in  New  York  City, 
filling  the  place  of  H.  Knight,  who  has 
been  piomoted. 

Charles  M.  Lewis,  assistant 
division  engineer  at  Susquehanna,  be- 
comes division  engineer,  succeeding  Mr. 
Boykin. 

Shelby  S.  Roberts,  consult- 
ing  engineer,  Chicago,  has  been  ap- 
pointed to  the  staff  of  the  regional 
director  of  Southern  railroads,  At- 
lanta, Georgia. 

G.  H.  Jennings,  assistant  chief 
engineer  of  the  Elgin,  Joliet  &  Eastern 
Ry.,  has  resigned  to  become  general 
manager  of  the  Powers-Thomson  Con- 
struction Co.,  of  Joliet.  F.  J.  Masters, 
division  engineer,  succeeds  Mr.  Jen- 
nings as  assistant  chief  engineer. 

Harry  K.  Ellis  has  been  ap- 
pointed assistant  engineer  in  the  Bu- 
reau of  Highways,  Department  of  Pub- 
lic Works,  Philadelphia.  Since  October, 
1915,  Mr.  Ellis  has  been  connected  with 
the  Department  of  City  Transit  as  as- 
sistant engineer  in  charge  of  design. 

Le  Roy  H.  Byam  has  resigned 
as  secT-etary  and  treasurer  of  the  Elliot 
C.  Brown  Co.,  general  contractors  and 


engineers,  New  York  City,  to  accept  a 
commission  as  captain  in  the  Engineers' 
Reserve  Corps,  and  has  been  ordered  to 
55th  Engineers,  Camp  Custer,  Battle 
Creek,  Mich.  Mr.  Byam  was  previously 
connected  with  the  engineering  staff  of 
the  New  Y'ork  Central  Railroad  Com- 
pany, in  charge  of  construction  work  in 
the  electric  zone  between  New  York 
City  and  Harmon. 

Scott  B.  Lilly,  formerly  as- 
sistant plant  engineer  of  the  Mer- 
chant Shipbuilding  Corporation,  Bristol, 
Penn.,  and  the  Structural  Shipbuilding 
Co.,  Ltd.,  Bristol,  Penn.,  and  Carroll 
Beale,  formerly  chief  designer  for  both 
the  Merchant  and  Structural  com- 
panies, have  organized  the  firm  of 
Beale  &  Lilly,  Inc.,  for  the  purpose  of 
conducting  a  general  engineering  busi- 
ness. They  will  specialize  in  the  de- 
sign and  construction  of  shipyard 
plants,  ship  terminals,  industrial  and 
housing  developments.  The  address  of 
the  new  firm  is  1011  Chestnut  St.,  Phil- 
adelphia. 

J.  E.  Govern  has  been  selected 
as  government  supervising  engineer 
on  the  large  quartermaster's  storage 
depot  on  which  work  has  just  been  com- 
menced near  Harrisburg,  Penn.  Mr. 
Govern  was  formerly  assistant  chief 
engineer  of  the  Buffalo,  Rochester  and 
Pittsburgh  R.R.  and  previous  to  that 
he  was  division  engineer  on  the  New 
York  State  Barge  Canal.  He  was  gov- 
ernment supervising  engineer  on  one  of 
the  large  cantonments  in  the  South. 

H.  F.  French  is  the  new  design- 
ing engineer,  division  of  sewerage.  City 
of  Akron,  Ohio.  Mr.  French  was  grad- 
uated from  Purdue  University  in  1912; 
from  1912  to  1914  he  was  assistant 
engineer,  sewerage  investigation.  City 
of  Cincinnati;  1914  to  1915,  assistant 
engineer  on  valuation  of  Bay  State 
R.R.;  1915  to  1916,  engineer  of  the  Cin- 
cinnati Bureau  of  Research;  1916  to 
1917,  assistant  engineer,  Firestone  Tire 
and  Rubber  Co.;  1917  until  his  recent 
appointment,  assistant  engineer  on  de- 
sign, Akron  Water-Works. 

J.  Eugene  Root  has  resigned 
as  assistant  engineer  in  charge  of  de- 
sign and  records  of  the  division  of 
sewerage,  Cincinnati,  to  become  engi- 
neer in  charge  of  the  division  of 
sewerage,  department  of  public  service, 
of  the  City  of  Akron,  Ohio.  Mr.  Root, 
who  was  graduated  from  Pennsylvania 
State  College  in  1907,  has  held  the  fol- 
lowing positions:  From  1907  to  1908 
with  the  Southern  Pacific  Ry.;  1908  to 
1912,  instructor  in  civil  engineering  at 
the  University  of  Cincinnati;  1912  to 
date,  assistant  engineer,  division  of 
sewerage.  City  of  Cincinnati. 

Herbert  H.  Evans  has  been 
made  district  sales  manager  of  the 
Coatesville  Boiler  Works,  Philadelphia, 
with  office  in  Philadelphia.  From  1909 
to  1912  Mr.  Evans  was  connected  with 
the  American  Bridge  Co.,  and  from  1912 
to   1915   he  was   assistant  engineer  of 


design  en  the  Hell  Gate  Arch  Bridge. 
Since  1915  he  h?.s  been  engineer  for  the 
Coatesville  Boiler  Works. 


Obituary 


George  Crocker,  civil  and 
consulting  engineer,  died  at  his  home 
in  South  Y^armouth,  Mass.,  Mar.  11,  in 
his  seventy-third  year.  He  was  in 
active  service  nearly  fifty-two  years 
and  was  connected  with  many  of  the 
important  projects  of  his  time.  His 
last  work  was  with  the  Boston  &  Al- 
bany R.R.,  and  at  the  age  of  seventy 
he  was  retired  and  pensioned  by  the 
New  York  Central  Lines.  In  1870  Mr. 
Crocker  was  chief  of  surveys.  Northern 
Pacific  R.R.,  and  in  1871-74  locating 
and  division  engineer  of  the  Baltimore 
&  Ohio  R.R.  extension  to  Chicago. 
From  1879  to  1896  he  was  connected 
with  various  other  railroads,  and  in 
1897  he  became  chief  engineer  of  the 
Southern  Indiana  Ry.,  chief  engineer 
of  the  Detroit,  Toledo  &  Ironton  Ry., 
and  construction  engineer  and  chief 
of  surveys  of  the  Cincinnati,  Hamilton 
&  Dayton  Ry.  From  1906  to  1915  Mr. 
Crocker  was  a  member  of  the  New  Y'ork 
Central  Lines'  engineering  staff,  as 
construction  engineer  of  the  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis  Ry., 
and  his  last  work  was  done  in  the  legal 
department  of  the  Boston  &  Albany 
Railroad. 

Jesse  Lowe,  engineer  and  con- 
tractor, died  Apr.  17  at  his  home  at 
Beardstown,  111.  He  was  born  at 
Omaha,  Neb.,  Jan.  7,  1861.  In  1880  he 
was  assistant  engineer  on  preliminary 
location  for  the  Missouri  Pacific  Ry.,  in 
Kansas  and  Nebraska.  After  being  an 
assistant  in  the  office  of  the  city  engi- 
neer of  Omaha,  in  1884  he  returned  to 
the  Missouri  Pacific,  and  in  1886  was 
assistant  engineer  and  then  resident 
engineer  on  construction.  In  1887  he 
was  assistant  manager  of  the  Birming- 
ham Bridge  &  Bolt  Works,  at  Birming- 
ham, Ala.,  and  in  1888  became  connected 
with  the  engineering  firm  of  Rosewater 
&  Christie  at  Omaha,  Neb.  In  1889  the 
firm  of  Christie  &  Lowe,  engineers  and 
contractors,  was  organized,  with  offices 
at  Chicago  and  Washington.  Large  con- 
tracts on  the  Chicago  drainage  canal 
and  a  number  of  important  public 
works  were  carried  out  by  this  firm. 
Mr.  Lowe  retired  from  active  service 
a  few  years  ago,  but  took  much  interest 
in  the  development  of  drainage  and 
levee  work  for  land  reclamation.  He 
was  graduated  from  the  Rensselaer 
Polytechnic  Institute  in  1885.  He  was 
a  member  of  the  American  Society  of 
Civil  Engineers,  the  Western  Society 
of  Engineers  and  the  Illinois  Society  of 
Engineers. 

Robert  Neill,  for  35  years 
chief  engineer  of  the  W.  S.  Dickey  Clay 
Works,  Kansas  City,  Mo.,  died  recently 
in  San  Antonio,  Texas. 
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Government    Seeks    Additional 
Export  Classification  Data 

With  the  immediate  object  of  fuv- 
nishinf?  more  detailed  and  accurate  in- 
formation to  the  war  boards  enj;aji:ed  in 
licensing  imports  and  exports  and  con- 
serving tonnage,  food  stuffs  and  raw 
materials,  a  radical  revision  and  ex- 
tension of  the  Government's  foreign 
trade  statistical  classifications  has  been 
undertaken  by  the  Bureau  of  Foreign 
and  Domestic  Commerce.  To  this  end 
industries  are  urged  to  make  immediate 
suggestions  for  new  classes  of  goods 
that  should  be  shown  in  the  revised 
trade  statistics  and  classifications. 

The  bureau  points  out  that  in  making 
suggestions  for  the  export  classifica- 
tions it  should  be  borne  in  mind  that 
the  statistics  are  based  on  the  descrip- 
tion of  merchandise  as  shown  in  export 
declarations  filed  by  the  shippers  with 
the  collector  of  customs  at  the  port  of 
clearance.  A  too  detailed  classification 
going  beyond  commonly  used  commer- 
cial terms  must  therefore  be  avoided. 
Likewise  suggestions  regarding  imports 
should  be  made  with  due  regard  to  the 
fact  that  statistics  of  imports  follow 
the  tariff  classification,  and  that  sub- 
divisions for  statistical  purposes  beyond 
customs  requirements  are  difficult  to  ob- 
tain and  are  apt  to  result  in  inaccurate 
and  misleading  figures. 

In  order  to  make  it  possible  to  put 
the  extended  classification  into  effect 
for  the  fiscal  year  beginning  with  July 
1  next,  it  is  necessary  that  new 
schedules  and  blank  forms  be  printed 
and  placed  in  the  hands  of  all  collectors 
of  customs  by  that  date.  All  parties 
desiring  to  submit  recommendations  are 
therefore  urged  to  transmit  them  to 
the  Bureau  of  Foreign  and  Domestic 
Commerce  at  the  earliest  possible  date. 


Annual  Meeting  of  National  Asso- 
ciation of  Manufacturers 

The  annual  meeting  of  the  National 
Assn.  of  Manufacturers  will  be  held 
May  20-21  at  the  Waldorf  Astoria 
Hotel,  New  York  City.  The  first 
formal  session  of  the  meeting  will  be 
held  on  the  afternoon  of  May  20.  In- 
cidental to  the  meeting  there  will  be 
an  elaborate  exhibition  devoted  to  "Con- 
servation of  Man  Power." 


Cleveland     Associations     Initiate 
Return  Loads  Campaign 

A  plan  for  the  establishment  of  re- 
turn-load bureaus  in  northeastern  Ohio 
to  obtain  freight  for  motor  trucks,  for 
efficient  and  profitable  handling,  has 
been  initiated  by  the  Cleveland  Commer- 
cial Car  Dealers'  Assn.    It  is  understood 


that  the  plan  is  being  backed  by  the 
highway  motor  transpoi't  committee  of 
the  Cleveland  Chamber  of  Commerce, 
which  proposes  to  conduct  an  extensive 
campaign  to  bring  shippers  and  tnJcking 
companies  into  closer  cooperation  for 
their  mutual  advantage. 

It  is  planned  to  urge  each  chamber  of 
commerce  and  board  of  trade  in  approx- 
imately twenty-five  cities  of  the  Cleve- 
land di,  trict,  bounded  by  the  territory 
of  Toledo,  Cincinnati,  Pittsburgh  and 
Buffalo,  to  join  the  movement  by  form- 
ing similar  return-load  bui-eaus  and  co- 
operating with  the  central  bureau. 

A  representative  of  the  Cleveland 
Commercial  Car  Dealers'  Assn.  states 
that  the  tenitory  has  been  carefully 
mapped  out  and  that  the  next  step  will 
be  to  effect  an  understanding  between 
shippers  and  truck  operators.  The  com- 
mittee of  the  car  dealers'  association  is 
collecting  the  necessary  data  through 
the  use  of  questionnaires  which  are 
being  filled  out  by  the  shipping  and 
trucking  interests. 


Meeting  of  National  Lumber 
Manufacturers'  Association 

The  16th  annual  meeting  ot  the 
National  Lumber  Manufacturers  Assn. 
wil  be  held  in  Chicago  May  20-21.  The 
subjects  to  be  discussed  on  the  first 
day  of  the  meeting  at  the  trade-exten- 
sion session  include  building  and  loan 
associations,  retail  cooperation,  develop- 
ing the  use  of  timber  and  fitting  lumber 
to  consumers'  needs.  The  "Govern- 
mental-relations session,"  which  will  be 
held  on  the  second  day,  will  largely  be 
given  to  discussion  of  building  codes, 
transportation  and  national  policies  in 
the  lumber  industry. 


Seek  Greater  Use  of  Trade  Ac- 
ceptances 

For  the  purpose  of  bringing  about 
a  general  use  of  trade  acceptances  as 
a  superior  method  of  financing  trans- 
actions arising  from  the  sale  of  mer- 
chandise, the  National  Assn.  of  Manu- 
facturers has  become  actively  identified 
with  the  American  Trade  Acceptance 
Council,  composed  of  committees  of  the 
National  Association  of  Credit  Men,  the 
Chamber  of  Commerce  of  the  United 
States  and  the  American  Bankers' 
Association. 

It  is  the  purpose  to  further  the  move- 
ment at  this  time  in  order  to  convert 
so-called  "frozen,"  unavailable  book  ac- 
counts into  available  assets,  eligible  for 
discount  at  the  Federal  Reserve  Banks 
as  well  as  to  emphasize  the  importance 
of  terms  of  sale  in  selling  contracts. 

It  is  thought  that  the  general  use  of 
trade  acceptances  will  greatly  strength- 
en ci'edit. 


Commercial  Use  of  Steel  To 
Be  Restricted 

War    .Needs    .Much    Greater    Than    Ex- 
pected— Meeting   of   .Manufacturers 
Takes  Steps  to  Increase  Output 

Additional  measures  for  regulating 
commercial  uses  of  steel  are  being 
studied,  with  the  object  of  establishing 
a  full  and  concise  list  of  all  classes  of 
steel  consumption  in  proper  sequence, 
rather  than  cutting  off  the  supplies  en- 
tirely fi-om  some  industries.  Certain 
consuming  industries  are  now  being 
termed  "less  essential"  rather  than 
"nonessential"  to  the  prosecution  of  the 
war,  as  previously. 

The  preparation  of  a  preferential  list 
of  industries  will  be  necessary,  since  it 
is  being  found  that  the  war  program 
will  consume  steel  products  in  many 
more  ways  than  was  anticipated  at  first. 
It  is  expected  that  such  a  preferential 
list  of  less  essential  industries  will  be 
issued  which  will  indicate,  on  a  per- 
centage basis,  the  amount  of  steel  to 
be  allowed  each  industry  on  the  basis  of 
previous  average  consumption. 

At  a  meeting  held  last  week  in  the 
New  York  offices  of  the  United  States 
Steel  Corporation,  which  was  attended 
by  50  iron  and  steel  manufacturers, 
radical  measures  were  decided  upon  to 
increase  the  nation's  output  of  steel  for 
v.ar  purposes.  The  meeting  was  caUed 
at  the  request  of  J.  Leonard  Replogle, 
director  of  steel  supplies,  who  attended 
the  meeting  with  two  of  his  assistants 
from  Washington  to  lay  before  the  steel 
men  certain  facts  regarding  the  steadily 
increasing  demand  for  war  cons-cmption. 

Commercial  Orders   Held   Up 

Although  little  has  been  made  public 
conceiTiing  the  results  of  the  conference, 
it  is  known  that  the  manufactui'ers  de- 
cided to  hold  in  abeyance  practically  all 
orders  for  commercial  steel  in  order  to 
devote  the  full  facilities  of  the  mills 
and  blast  furnaces,  for  the  present,  to 
the  production  of  materials  for  muni- 
tion factories  and  shipyards.  It  is  under- 
stood that  the  manufacturers  attending 
the  meeting  learned  enough  from  Mr. 
Replogle's  pi-esentation  of  figures  on 
future  requirements  to  show  them  that 
the  mills  would  be  called  upon  for 
more  steel  later  in  the  year  than  they 
had  contemplated.  The  scope  of  this 
possible  demand  may  be  illustrated  by 
the  fact  that  the  plate  mills  are  weekly 
producing  a  total  of  ship  plates  aprox- 
imately  15,000  tons  in  excess  of  the 
quantity  produced  before  the  United 
States  entered  the  wiu*. 

Preparatory  to  the  practical  develop- 
ment of  the  preferential  program,  a 
complete  analysis  of  steel  products  due 
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on  commercial  orders  (as  distinct  from 
war  orders)  is  being-  made.  Previous  to 
this  time,  mills  have  rendered  weekly 
reports  detailing  shipments  and  orders 
for  Government  account  and  for  the 
account  of  the  Allies,  but  the  remainder, 
spoken  of  as  "commercial"  steel,  has 
been  reported  only  in  aggregate  ton- 
nages. The  new  reports  which  will  be 
made  will  classify  this  tonnage  as  to 
the  precise  use  to  which  it  is  to  be  put, 
and  where  mills  do  not  already  have  this 
information,  they  are  requiring  custom- 
ers to  furnish  it. 

The  desirability  of  a  preferential  list 
of  the  so-called  "less  essential"  indus- 
tries is  illustrated  by  a  statement  made 
not  long  ago  by  a  well  known  manufac- 
turer, who  said:  "We  can  show  by  our 
list  of  recent  sales  that  our  equipment 
is  essential  to  industries  the  continuous 
operation  of  which  is  vital  to  the  war. 

For  instance,  the  Coal  &  Iron 

Co.  recently  sent  us  an  order  for  more 
steam  shovels.    They  are  now  using  10 

of    them.      The    R.R.    ordered 

another  ditcher,  and  you  can  run  your 
eye  over  the  list  and  see  such  names  as 

the  Steel   Co.,   the   

Engineering  Co.  now  engaged  in  build- 
ing a  new  war-industry  plant,  etc." 

While  the  mills  have  adopted  no  defi- 
nite sales  policy  in  regard  to  the  accept- 
ance of  orders,  there  seems  to  be  a  dis- 
position not  to  sell  when  it  is  certain 
that  delivery  will  be  much  later  than 
July.  Orders  now  being  placed  by  com- 
mercial consumers  and  accepted  by  the 
mills  stand  a  fair  chance  of  being  filled 
toward  the  latter  part  of  June. 

Shortage  of  Coke 

Production  of  pig  iron  is  proceeding 
at  about  85%  of  maximum  capacity,  as 
has  been  the  case  for  the  past  two 
months.  Formerly  various  restrictive 
influences  were  in  evidence,  but  now  the 
chief  restriction  appears  to  be  an  in- 
sufficient movement  of  coke,  shipments! 
of  which  have  been  decreasing  rather 
than  increasing  since  the  first  of  last 
month.  It  is  reported  that  recent  car 
supplies  have  been  good,  but  the  fre- 
quent disappointments  of  operators  af- 
ter one  or  two  days'  good  service  have 
resulted  in  decreased  production  on  ac- 
count of  the  uncertainty  in  obtaining 
sufficient  car  supply  to  move  the  out- 
put. 

Commercial  requirements  for  steel  re- 
main fairly  heavy,  while  Government  re- 
quirements are  distinctly  heavier  than 
ever  before.  The  Government  bought 
heavily  last  year  for  needs  that  could 
be  permanently  supplied,  but  many  new 
lines  have  developed  since  then.  For  the 
shipbuilding  account  alone,  the  plate 
mills  are  furnishing  200,000  tons  a 
month. 


Prices  Fluctuate  Slightly  as  Restrictions  of 
Material  Output  Begin 

Fue!  Administration  Announces  First  Definite  Regulation  of  an 
Industry — Building  Trades  Strikes  Increase 


In  curtailing  the  florist  industry  50 
per  cent  last  week  the  fuel  adminis- 
tration made  its  f  rst  definition  of  wh;  .t 
businesses  fall  within  a  given  industry, 
exactly  what  establishments  would  be 
reduced  in  fuel  supply  and  in  what 
prescribed  ways  these  establishments 
were  to  cut  their  consumption  of  coal. 
The  great  significance  of  this  is  that, 
having  applied  such  methods  to  one 
industry,  the  fuel  administration  may 
easily  extend  them  to  others;  and  sev- 
eral of  the  building  materials  industries 
are  in  line  for  such  action.  Indeed, 
the  fuel  to  be  used  by  makers  of  clay 
products  has  already  been  made  the 
subject  of  agreement  between  the  in- 
dustry and  the  Government.  As  yet, 
this  curtailment  is  not  reflected  in  the 
prices  of  clay  products. 

A  great  increase  in  strikes  among  the 
building  trades  has  been  recorded 
by  a  leading  statistical  organization. 
Twenty-six  such  strikes,  ranging  from 
Massachusetts  to  Montana,  out  of  a 
total  of  208  occurred  in  April.  This  is 
a  large  increase  over  March.  It  is  per- 
haps due  to  increasing  confidence  of  the 
unions  in  their  position,  the  number  of 
such  workers  in  proportion  to  the  de- 
mand having  been  greatly  reduced  by 
their  withdrawal  to  shipbuilding  and 
other  war  activities.  While  wages  in 
the  building  trades  are  high,  steady 
employment  is  more  uncertain  than 
ever,  lowering  thte  workers'  annual  re- 
turn to  a  point  which  may  produce  still 
greater  dissatisfaction. 

Factory  construction,  in  certain  rep- 


resentative districts,  which  touched 
$25,000,000  quarterly  only  once  before 
the  war,  has  passed  $60,000,000  in  two 
recent  quarters  and  has  averaged  more 
than  $40,000,000  per  quarter  for  three 
years.  Meanwhile,  ordinary  building  in 
the  same  districts  has  fallen  from  the 
peak  of  almost  $125,000,000  in  the  last 
quarter  of  1916  to  less  than  $50,000,000 
in  each  of  the  quarters  just  passed. 
If  these  figures  are  representative, 
contractors  can  draw  from  them  the 
conclusion  that  after  the  war  the  trend 
of  building  will  be  "way  from  manufac- 
turing to  office,  apartment  and  ware- 
house construction.  This  is  especially 
likely  in  view  of  the  fact  that  much  of 
the  expansion  in  factory  building  has 
been  for  war  work,  and  that  till  most 
of  these  plants  have  been  utilized  for 
ordinary  manufacturing,  little  new  con- 
struction will  be  required. 

As  noted  elsewhere,  on  page  88,  less 
than  5  per  cent,  of  the  public  financing 
so  far  submitted  to  the  Capital  Issues 
Committee  has  been  disapproved.  This 
makes  it  appear  likely  that  work  neces- 
sary for  the  war  will  be  acted  on  favor- 
ably and  that  considerable  construction 
of  this  sort  and  of  a  kind  vital  to  the 
public  health  and  efficiency  will  go 
forward. 

Changes  in  price  are  few,  and  move- 
ments answer  in  general  only  to  local 
conditions.  It  is  considered  unlikely 
that  any  reduction  in  construction  ma- 
terials can  take  place  in  some  time,  and 
further  advances  are  considered  certain. 


Notice  of  Inability  to  Deliver  to 
Foreign  Customers 

A  United  States  consular  report  from 
Chile  indicates  the  danger  o^  creating 
ill  will  against  firms  in  the  United 
State?  on  account  of  their  failure  to 
notify  merchants  of  their   inability   to 


deliver    merchandise    or    of    delays    of 
shipments  which  may  be  expected. 

The  report  suggests  that  a  rule  be 
adopted  by  all  exporters  to  make 
acknowledgment  of  the  receipt  of  the 
order,  at  the  same  time  giving  informa- 
tion as  to  the  part  of  the  order  that 
can  be  shipped  at  once,  the  part  that 
will  be  delayed  with  the  period  of  de- 
lay estimated,  and  the  part  that  cannot 
be  delivered  at  all,  with  the  reasons 
therefor. 

New   Rolling   Mill  Completed  at 
Indiana  Harbor 

The  fourth  rolling  mill  of  the  north 
harbor  blast  furnaces,  steel  works  and 
coke  ovens  of  the  Mark  Manufacturing 
Co.,  Chicago,  has  been  put  in  opei'ation 
at  Indiana  Harbor,  Ind.  Since  the  three 
new  i-olling  mills  were  put  in  operation 
last  fall,  a  new  industrial  town  has 
sprung  up  around  the  site.  In  addition 
to  the  last  blast  furnace  completed,  new 
open-hearth  funiaces,  coke  ovens,  ma- 
chine shops  and  ore  docks  are  being  con- 
structed. The  cost  of  the  plant  is  esti- 
mated  at  approximately  $25,000,000. 


Will  Make  Survey  of  Warehouse 
Space  in  New  York  City 

Building  Industries  of  New  York  has 
undertaken  to  make  a  survey  of  the 
available  warehouse  space  in  each  of 
the  five  boroughs  of  New  York  City, 
and  a  similar  survey  of  available  apart- 
ments and  tenements  for  housing  work- 
men engaged  in  war  industries. 

The  Chamber  of  Commerce  and  real 
estate  associations  are  cooperating 
with  the  Building  Industries,  whose 
purpose  it  is  to  push  the  work  with  the 
greatest  dispatch  in  order  to  present 
accurate  information  as  quickly  as  pos- 
sible to  the  proper  Government  depart- 
ments at  Wasi'.iz.^ton  with  which  it  is 
working. 


France    to    Terminate    Existing 
Trade  Agreements 

The  French  Government  has  an- 
nounced that  all  of  Fi-ance's  existing 
52  most-favored-nations  trade  agree- 
ments with  other  countries  will  cease  in 
April,  1919. 
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Why  Water-Works  Topics 

Dominate  This  Number 

WATER-WORKS  subjects  dominate  this  issue,  in 
recognition  of  the  convention  of  the  American 
Water-Works  Association  at  St.  Louis  next  week.  An 
attempt  has  been  made  not  only  to  represent  the  water- 
works activities  of  the  country,  both  geographically 
and  by  topics,  but  also  to  reflect  the  importance  of  wa- 
ter-supply in  the  war  by  dealing  with  the  methods  in 
use  at  our  home  training  camps  and  at  the  front  itself. 
Nothing  is  more  vital  to  the  country  and  to  the  war 
than  adequate  and  pure  water-supplies  for  cities  and 
soldiers. 

Getting  Water  to  the 
Soldier  at  the  Front 

WATER-SUPPLY  at  the  front  is  graphically  pic- 
tured on  p.  892  by  pen  and  official  photographs 
sent  from  France  by  Mr.  Tomlin,  war  correspondent  of 
Engineering  Neivs-Record.  Nothing  could  be  of  more 
timely  interest  to  water-works  men.  Engineers  gen- 
erally will  read  the  article  with  eagerness.  It  is  a  just 
tribute  to  French,  British  and  American  engineering 
science  and  organization. 

Water  Conservation 

in  Camp  and  City 

CONSERVATION  of  water  in  American  army  camps 
was  made  a  basic  condition  of  design  by  the  engi- 
neers who  planned  the  cantonments  a  year  ago.  How 
nearly  their  belief  that  water  waste  could  be  kept  to 
reasonable  limits  under  camp  conditions  was  justified 
may  be  judged  from  Lieutenant  Colonel  Maury's  dia- 
gram and  comments,  on  p.  904,  on  water  consumption 
at  30  camps.  The  installing  of  25,000  water  meters  in 
San  Francisco,  described  by  Mr.  Pracy  on  p.  902,  was 
a  large  task  systematically  handled  by  the  Spring  Val- 
ley Water  Co.  On  p.  918  appears  an  article  dealing 
with  water-waste  control  at  Oak  Park.  Those  who 
are  fighting  against  water  waste  in  camp  and  city  aie 
contributing  to  war  efficiency. 

Pumping,  Purification  and 

Other  Topics  Important 

NUMEROUS  problems  in  water-works  design,  con- 
struction and  operation  are  dealt  with  in  this  issue 
by  articles  and  notes  of  broad  appeal.  These  include 
descriptions  of  the  construction  of  a  new  pumping  sta- 
tion at  Louisville;  a  new  water-treatment  plant  at  Law- 
rence, Kan.;  the  electrification  of  a  group  of  pumping 
stations  at  Philadelphia;  the  organization  of  the  pipe- 
extension  division  of  the  Chicago  water-works  and  va- 


rious improvements  carried  out  by  it;  and  several  art- 
icles on  the  water-works  of  St.  Louis,  the  city  where  the 
convention  of  the  American  Water-Works  Association 
meets.  The  range  of  subjects  listed  gives  some  idea 
of  the  many  problems  which  confront  the  water-works 
engineer  and  superintendent.  The  program  for  the  con- 
\ention  next  week,  which  will  present  still  other  prob- 
lems, is  one  that  should  insure  an  attendance  fully 
representative  of  all  grades  of  membership  in  the  Amer- 
ican Water-Works  Association. 

A  New  Spirit  in 

Shipbuilding 

BRILLIANT  performances  in  high-speed  shipbuild- 
ing made  at  the  Pacific  Coast  yards  during  recent 
weeks  are  worthily  matched,  worthily  surpassed  by  the 
record  made  at  Camden,  N.  J.  When  the  collier  "Tuck- 
ahoe"  was  launched  last  Sunday,  27  days  after  the  keel 
was  laid,  clear  proof  was  given  that  a  revolution  has 
occurred  in  the  building  of  ships.  It  is  not  a  revolution 
in  methods  or  devices,  however,  but  a  psychological  one. 
that  now  gives  us  achievements  which  heretofore  were 
impossible.  The  work  at  Camden  was  done  in  an  old- 
line  shipyard,  not  in  one  of  the  great  high-pressure  es- 
tablishments created  to  meet  the  emergency  of  the  day. 
For  many  years  ships  have  been  built  there  by  substan- 
tially the  same  methods  used  in  constructing  the  "Tuck- 
ahoe."  Yet,  with  the  old  traditions,  the  men,  the  tools 
and  methods  which  have  produced  ships  in  that  yard 
hitherto,  results  of  a  new  order  of  excellence  were  at- 
tained. There  was  a  new,  determined  spirit  of  drive — 
a  spirit  that  came  from  the  men  themselves  pven  more 
than  from  the  leaders.  Realization  of  the  countr>''s 
need  and  of  their  high  part  in  filling  ihat  need  was  the 
driving  power  back  of  their  efforts.  When  the  West- 
ern yards  led  the  way,  rivalry  in  patriotic  efficiency 
brought  the  full  effect  of  this  power.  The  "Tuckahoe" 
performance  will  undoubtedly  be  repeated.  For  else- 
where than  at  Camden  our  shipbuilders  are  exhibiting 
the  same  determined  spirit.  It  gives  eloquent  promise 
that  the  call  for  "Ships!  Ships!  Ships!"  will  be 
answered. 

Elimination  of  Grade 
Crossings  Can  Wait 

PERVERSION  of  the  truth  regarding  railroad  grade 
crossings  is  a  popular  pastime  with  many  news- 
papers in  the  smaller  cities.  One  such  paper  in  Penn- 
sylvania sees  in  the  order  of  the  railroad  administration 
for  the  completion  of  the  track  elevation  at  Indianapolis 
a  determination  to  push  ahead  and  abolish  grade  cross- 
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ings  generally.  Of  course,  at  the  present  time  such  a 
program  is  out  of  the  question.  Chicagoans,  who  h^ve 
just  seen  their  track-elevation  programs  set  aside  for 
the  period  of  the  war,  have  already  learned  that  the 
railroad  administration  has  nothing  of  the  sort  in  mind. 
The  case  at  Indianapolis  is  exceptional,  not  typical ;  the 
work  there  has  gone  so  far  that  to  suspend  it  would 
leave  the  streets  and  railroads  badly  torn  up,  and  early 
completion  of  the  work  is  necessary  to  reestablish  order. 
But  in  these  days  when  men  are  being  slain  by  the 
thousands  on  the  battlefields  of  France,  and  when  vast 
sums  need  to  be  spent  on  our  transportation  system  to 
fit  it  for  its  part  in  the  war,  the  average  grade  cross- 
ing can  wait. 

"Careless  Yankee 

Business  Methods" 

MUCH  has  been  said,  in  this  journal  and  elsewhere, 
about  careless  methods  in  our  business  dealings 
with  South  American  firms.  Evidently  not  enough  has 
been  said.  A  correspondent  in  Buenos  Aires  has  sent 
this  journal  no  less  than  six  envelopes  received  from 
prominent  American  companies,  each  envelope  bearing  a 
two-cent  in  place  of  the  needed  five-cent  stamp.  Besides 
paying  postage  due,  recipients  of  such  letters  have  to 
pay  fines,  and  our  correspondent  states  that  "the  indi- 
vidual fine  per  house  per  mail  has  been  as  high  as  one 
dollar."  He  further  says :  "Please  do  not  miss  a  chance 
to  give  instructions  on  heavy,  compact  and  portable 
crating  for  these  markets.  'This  side  up'  in  English 
means  nothing  below  the  line.  Every  old  German  crate, 
one  notes,  has  such  (now  rather  dim)  instructions  in 
English,  French,  Spanish  and  German — a  small  detail 
which  protects  the  shipment  and  keeps  the  business.  It 
is  keeps  for  which  Americans  must  now  strive  in  these 
South  American  markets."  It  is  indeed.  The  war  has 
given  us  an  opportunity  to  get  a  good  share  of  the  South 
American  trade.  We  must  not  forfeit  the  chance  by  a 
continuation  of  these  "careless  Yankee  business 
methods." 

Is  Railroad  Opposition 

To  Canals  Really  Dead? 

RUMORS  current  in  Washington  credit  certain 
prominent  railroad  men  with  hypocrisy  in  their 
new-found  advocacy  of,  or  at  least  reconciliation  to,  a 
national  policy  of  inland-waterway  development.  It  is 
asserted  that  these  gentlemen  may  accept  the  general 
policy  of  canal  and  river  navigation,  but  as  a  theory 
rather  than  for  local  application.  The  president  of  a 
hypothetical  Ohio  valley  railroad,  for  instance,  may  be 
strongly  in  favor  of  promoting  the  navigation  through 
the  Dalles  canal;  but  he  will  fight  the  nine-foot-stage 
project  on  the  Ohio  with  all  the  vigor  he  deems  politic. 
If  there  are  any  of  these  railway  executives  in  New 
York  State  and  the  districts  tributary  thereto  they  will 
find  little  solace  in  the  latest  order  authorizing  Mr.  Tom- 
linson  to  operate  the  New  York  State  Barge  Canal.  On 
the  surface  at  least  he  is  empowered  to  develop  that 
waterway  to  its  full  possibilities.  If  he  meets  opposi- 
tion either  inside  or  outside  the  railroad  administra- 
tion, the  order  gives  him  a  tactical  advantage  which  he 
should  not  be  slow  to  follow  up  with  such  weapons  as 
public  opinion  and  publicity  will  provide. 


Central  Recruiting  May   Solve   Railway 
Track  Labor  Problem 

CENTRALIZED  control  of  the  labor  supply  for 
maintenance  and  improvement  on  the  country's  rail- 
way system  as  a  whole  is  a  departure  suggested  by  the 
commit^^ee  on  economics  of  r2.ilway  labor  in  its  first  re- 
port, presented  at  the  recent  annual  meeting  of  the 
American  Railway  Engineering  Association.  Such  a 
change,  in  view  of  the  new  conditions  that  have  risen, 
appears  to  offer  far  greater  advantages  than  mere  modi- 
fication of  present  practice. 

In  order  to  secure  a  more  uniform  distribution  of  the 
limited  supply  of  labor,  and  especially  of  unskilled  float- 
ing labor,  the  committee  suggested  that  joint  agencies 
should  be  established  in  the  large  labor  centers,  prefer- 
ably under  control  of  the  regional  directors.  They 
would  coordinate  their  work  with  that  of  state  ana 
municipal  agencies.  Railways  would  call  upon  these 
agencies  for  such  labor  as  could  not  be  obtained  along 
their  lines.  It  may  be  pointed  out  that  while  native 
local  labor  is  generally  the  best,  it  is  usually  insuflScient 
in  quantity,  and  the  normal  supply  is  now  greatly  re- 
duced. 

In  order  to  utilize  to  the  best  advantage  the  labor  thus 
supplied,  anc!  also  facilitate  the  cooperative  efforts,  the 
committee  suggested  that  each  railway  should  designate 
some  officer,  familiar  by  training  and  experience  with 
such  matters,  to  study  the  labor  requirements  for  proper 
maintenance.  He  would  consider  means  of  obtaining 
and  utilizing  the  various  kinds  of  railway  labor. 

The  central-agency  idea  might  be  carried  a  step  fur- 
ther by  pooling  common  labor  for  use  where  needed.  The 
distribution  would  then  be  under  the  direction  of  a  cen- 
tral or  district  bureau  representing  the  railways  and 
subject  to  the  control  of  the  Government  authorities. 

XTnder  ordinary  methods,  each  railway  plans  its  work 
regardless  of  the  plans  of  other  roads.  If  several  rail- 
w.nys  in  the  same  district  start  work  at  about  the  same 
time — and  this  may  easily  happen  in  the  spring — the 
number  of  men  available  is  likely  to  be  insufficient.  This 
is  especially  true  now,  on  account  of  the  reduction  of  the 
supply  of  native  labor  by  the  draft  and  the  decrease  in 
the  foreign-labor  supply  due  to  emigration  and  the  de- 
cline of  immigration.  With  the  demand  in  excess  of  th 
supply,  the  men  may  make  their  own  terms  and  raise 
the  rate  of  pay  by  forcing  one  road  to  bid  against  the 
other.  If  there  is  a  similar  demand  in  a  number  of  dis- 
tricts, there  will  be  much  wasteful  traveling  of  men 
looking  for  attractive  jobs. 

Still  another  unfavorable  phase  of  the  plan  of  employ- 
ment is  that  it  creates  floating  labor.  When  work  on 
one  road  is  nearing  completion,  reduction  of  forces  be- 
gins and  gangs  are  broken  up.  Another  road  in  the 
neighborhood  or  at  a  distance  may  urgently  need  labor. 
But  even  it  it  should  secure  the  men  just  released,  still 
these  men  would  have  to  be  reorganized. 

With  the  railways  now  operated  as  one  system  under 
Government  control  there  is  opportunity  for  the  intro- 
duction of  better  methods,  such  as  transferring  forces 
intact  from  one  job  to  the  next,  as  outlined  in  a  sup- 
plementary statement  which  was  submitted  by  the  com- 
mittee. 
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Concentration  of  maintenance  work  on  certain  im- 
portant routes  is  another  way  of  conserving  labor.  This 
becomes  praticable  under  Government  operation,  and 
direct  routes  between  certain  points,  perhaps  composed 
of  parts  of  different  railroads,  may  be  kept  up  without 
regard  to  their  different  ownerships.  The  labor  supply 
may  thus  be  concentrated  mainly  on  these  direct  heavy- 
traffic  routes,  instead  of  being  scattered  over  a  large 
mileage  of  main  and  secondary  lines.  When  such  com- 
posite routes  are  adopted  it  is  likely  that  some  parts 
will  require  more  work  and  attention  than  others  to 
bring  them  up  to  a  uniform  standard.  As  this  heavier 
work  is  completed  part  of  the  force  may  be  shifted  to 
some  other  point  needing  improvement.  Gangs  may  be 
kept  together  and  transferred  from  one  job  to  another, 
thus  avoiding  the  wasteful  practice  of  breaking  up  a 
gang  in  one  place  and  organizing  a  new  gang  in  another 
place. 

Another  aspect  of  the  railway  labor  problem,  the 
supply  for  the  ordinary  section  force,  may  be  dealt  with 
by  making  the  section  gang  a  place  for  permanent  em- 
ployment. The  waste  of  time,  money  and  material  in 
doing  such  work  with  an  ill-paid  and  continually  chang- 
ing force  has  been  pointed  out  again  and  again. 

The  labor  situation  has  been  a  most  serious  problem 
in  railway  work  for  a  number  of  years,  but  present  con- 
ditions make  possible  changes  that  will  be  of  advantage 
to  all  concerned. 

Federal  Restriction  of  Water  Consumption 
May  Yet  Be  Necessary 

LAST  winter's  coal  famine  and  car  shortage  led  the 
United  States  fuel  administration  to  dim  the  "great 
white  ways"  of  which  some  of  our  cities  were  so  proud, 
to  curtail  electric  sign  advertising  and  to  enforce  heat- 
less  and  workless  Mondays.  Quite  recently  skip-stops 
have  been  imposed  on  street  railways  and  the  public. 
The  United  States  food  administration  is  preaching  the 
utilization  of  city  garbage.  The  Capital  Issues  Com- 
mittee at  Washington  is  curtailing  loans  for  municipal 
purposes.  In  view  of  all  these  activities  to  save  fuel, 
food  and  money  to  help  win  the  war,  is  it  not  reason- 
able to  suppose  that  such  of  the  water  works  of  the 
country  as  are  allowing  vast  quantities  of  water  to  go 
to  waste  unchecked  must  soon  face  the  alternative  of 
themselves  taking  radical  measures  to  stop  waste  or  of 
having  the  Federal  authorities  adopt  drastic  measures? 
The  argument  for  stopping  water  waste  is  strong 
enough  in  the  case  of  gravity  supplies  to  demand  im- 
mediate action,  since  if  waste  is  not  stopped  the  ca- 
pacity of  the  works  will  soon  be  outrun  and  money,  ma- 
terial and  labor  will  be  in  large  demand  to  make  up 
deficiencies  which  might  and  should  be  avoided  at  this 
critical  period.  Where  water  is  pumped  the  case  is  still 
more  urgent,  and  delay  in  stopping  waste  should  not  be 
tolerated,  even  if  the  Federal  Government  has  to  assert 
its  authority  to  that  end. 

The  time  is  all  too  short  for  taking  active  and  efficient 
measures  to  control  waste  before  another  winter  of 
possible  coal  and  car  shortages  sets  in.  District  and 
house-to-house  water-waste  surveys  should  be  instituted 
at  once  wherever  the  need  exists.  If  meters  are  lacking 
a  universal  water-meter  program  sheuld  be  formulated 


without  delay.  Under  proper  Federal  regulation  every 
obstacle  to  the  provision  of  needed  water  meters  .should 
be  swept  away,  if  disinterested  engineering  opinion  de- 
cides that  to  be  necessary. 

Stopping  water  waste  is  imperative.     It  will  help  to 
win  the  war. 


Recent  Steps  Show  Centralized  Control 
of  War  Is  Coming 

FULL  conversion  of  the  industries  of  the  country  to 
the  production  of  war  materials  is  approaching 
nearer  week  by  week  as  the  War  Industries  Board  takes 
hold  of  its  gigantic  task  of  coordinating  the  efforts  of 
all  the  agencies  working  to  focus  the  great  potential 
strength  of  America  on  the  battle  front  in  France.  The 
recent  action  diverting  the  entire  steel-making  capacity 
of  the  country  to  shipbuilding,  munitions  manufacture 
and  transportation  purposes,  the  demands  of  which  must 
be  met  before  a  pound  of  steel  can  be  used  for  less  es- 
sential purposes,  is  proof  of  the  fact  that  Mr.  Baruch 
has  the  personal  force  and  courage  to  accomplish  re- 
sults. At  first  it  was  doubted,  in  the  absence  of  definite 
powers  conferred  by  legislation,  that  the  War  Indus- 
tries Board  would  be  able  to  make  itself  felt  with  the 
promptness  and  force  demanded  by  the  emergency. 
Moreover,  it  was  thought  that  even  were  a  supreme  war- 
making  authority  set  up,  with  power  to  suspend  the 
operation  of  every  industry  that  did  not  contribute  to 
military  strength,  it  could  not  exercise  this  power  with- 
out creating  such  confusion  as  to  cripple  industry. 

Conversion  of  industry  to  war  production,  without 
closing  down  a  single  plant  and  without  throwing  out  of 
employment  a  single  man  is,  as  this  journal  has  con- 
sistently argued,  the  way  in  which  the  resources  of  the 
nation  can  be  most  effectively  marshalled  to  oppose 
the  German  menace.  Of  course,  the  conversion  cannot 
be  effected  so  smoothly  as  to  avoid  all  confusion;  but  it 
cannot  be  accomplished  at  all  unless  someone  has  both 
the  courage  and  the  authority  to  say  plainly,  "We  must 
drop  this  and  concentrate  on  that."  Mr.  Baruch  has  the 
courage;  and  events  are  proving  that  he  has  the  author- 
ity. At  least,  he  seems  to  have  the  necessarj'  determina- 
tion to  "say  something  and  make  it  stick,"  as  the  slang 
expression  has  it. 

With  an  agency  constructively  in  control  of  all  Gov- 
ernment departments  having  to  do  with  war  production, 
and  able,  as  the  War  Industries  Board  is  proving  to  be, 
to  assume  such  control,  there  is  the  hope  that  vision  and 
farsighted  planning  will  govern  the  conduct  of  the  war 
from  now  on,  and  that  the  change  from  peace  to  war 
production  will  proceed  quickly  and  effectively.  There  is 
hope  that  striving  for  perfection  before  beginning  quan- 
tity production,  an  error  from  which  more  than  one  im- 
portant arm  of  the  military  service  has  suffered,  will  be 
eliminated.  There  is  hope  that  we  will  not  again  see  one 
branch  of  the  Government  set  half  the  country  humming 
on  a  production  scheme  which  cannot  reach  fruition  be- 
cause it  outruns  the  possibilities  of  some  other  part  of 
the  war  machine  on  which  it  must  depend  for  fulfilment. 
There  is  hope  that  the  war  wull  be  conducted  on  an  en- 
gineering basis;  that  is,  scientifically  planned  on  accu- 
rate and  complete  information,  and  carried  out  with 
energy  according  to  the  plans. 
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Water-Supply  at  the  Front  in  France 

Engineering  Work  for  American  Forces  Centralized  in  Specialists — Horses  Important  Factor  in  Quantity 
Estimates — "Water  Points"  Must  Be  Provided— British  and  French  Water-Supply  Practice  Reviewed 

By  Robert  K.  Tomlin,  Jr. 
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DURING  a  recent  interview  at  our  general  head- 
quarters in  France,  the  chief  engineer  of  the 
American  Expeditionary  Forces,  in  telling  me  about 
the  activities  of  our  technical  troops,  made  this  re- 
mark: "In  addition  to  what  you  can  now  see  in  the 
field,  our  engineers  have  done  a  tremendous  amount 
of  work  the  results  of  which,  as  yet,  do  not  all  appear 
on  the  surface."  At  the  time  I  did  not  appreciate 
the  full  significance  of  this  statement.  A  little  later 
that  day,  however,  after  I  had  been  given  an  oppor- 
tunity to  inquire  into  the  subject  of  water-supply  for 
American  forces  in  the  field,  its  real  meaning  became 
clear.  This  problem,  involving  two  great  subdivisions, 
water-supply  for  the  advance  areas  and  for  the  sec- 
tions of  the  rear,  is  one  of  countless  ramifications; 
one  that  has  demanded  a  prodigious  amount  of  de- 
tailed preliminary  investigation,  for  into  its  solution 
enter  not  only  most  of  the  factors  with  which  the 
water-supply  engineer  in  civil  life  has  to  deal,  but 
also  scores  of  others  arising  out  of  the  special  con- 
ditions of  modern  warfare. 

These  investigations  of  our  army  engineers  in 
France  have  led  along  some  strange  bypaths,  routes 
unexplored  in  the  course  of  ordinary  municipal  water- 
supply  practice  at  home.  How  much  water  does  a 
horse  or  a  mule  drink  daily?  What  is  the  minimum 
requirement  per  capita  for  troops  during  an  advance? 
What  is  the  best  means  of  sterilizing  water  on  the 
field?  How  shall  pipe  lines,  pumping  station;  and 
tanks  be  protected  from  shell  firo?     Shall  eich  armv. 


corps  or  division  be  responsible  for  its  own  water- 
supply,  or  shall  this  matter  be  controlled  for  all  of 
our  forces  directly  from  headquarters?  To  what  ex- 
tent can  water  be  delivered  by  pipe  lines,  and  how 
much  pipe  can  be  procured  in  France?  Where  should 
pipe-line  delivery  stop  and  transport  by  motor  truck, 
light  railway  or  animals  begin?  How  much  water 
does  a  soldier  need  for  a  shower  bath,  and  how  often 
should  he  be  permitted  this  luxury?  These  are 
samples  of  the  questions  our  water-supply  engineers 
at  the  front  have  been  busy  answering.  And  from 
the  answers  it  has  been  possible  to  evolve  two  very 
important  things — a  policy  governing  the  supply  of 
water  to  the  American  Expeditionary  Forces  and  an 
organization  to  direct  the  work  in  all  of  its  branches. 
In  the  development  of  this  organization  we  have 
been  fortunate,  for  we  have  been  able  to  profit  by 
the  experiences  of  the  British  and  French  armies, 
which  have  been  placed  so  freely  at  the  disposal 
of  our  engineers.  We  have  been  able,  for  instance, 
to  avoid  the  mistake  of  making  mobile  units  directly 
responsible  for  their  own  water-supply.  We  have,  at 
the  very  beginning,  done  what  our  Allies  did  only 
after  paying  the  price  for  their  experience,  and  re- 
organizing their  systems  of  water-supply:  We  have 
organized  water-supply  on  a  geographical  rather  than 
upon  a  shifting  military  unit  basis.  By  this  I  mean 
that  the  service  of  water-supply  has  been  established 
as  an  organization  attached  to  her.dquarters,  and, 
through  the  chief  engineer,  A.  E.  F.,  exercises  central 
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and  direct  control  over  all  field  operations  by  means 
of  districts.  The  geographical  constancy  of  the  men 
engaged  in  water-supply  field  ivork,  therefore,  is  as- 
sured, irrespective  of  the  shifting  from  one  sector  to 
another  of  divisions  or  other  units.  The  big  advantage 
of  this  plan  is  that  the  water-supply  force  in  each  dis- 
trict remains  continually  in  charge  of  work  with  which 
it  is  familiar,  instead,  as  was  the  case  in  the  first  year 
of  the  war,  of  being  moved  from  one  locality  to  another, 
facing  a  new  set  of  conditions,  with  regard  to  the 
supply  of  water,  at  each  shift.  The  accompanying  dia- 
gram of  organization  indicates  the  tentative  lines  along 
which  we  are  working,  and  is  of  course  subject  to 
modification  as  experience  shows  such  alteration  to  be 
desirable. 

The  principal  uses  of  water  in  the  forward  areas — 
and  it  is  with  the  forward-area  work  only  that  this 
article  will  deal — are  these:  Drinking  (men  and  ani- 
mals) ;  laundry;  culinary;  locomotives  and  steam 
boilers;  washing  wagons  and  harness;  shower  baths 
and  fire  protection.  Behind  a  rapid  advance  of  troops 
the  following  methods  of  supplying  water  are  em- 
ployed: (1)  Hand  portage  in  bottles  and  cans.  (2) 
Horse-drawn  carts,  (3)  Tank  trains  and  cars.  (4) 
Construction  of  new  water  delivery  points.  (5)  Laying 
new  pipe  lines.  (6)  Equipment  of  advance  pumping 
stations.  Each  case  determines  the  method  or  com- 
bination of  methods  that  will  serve  best.     Past  exper- 


ience has  shown,  however,  that  most  advances  are  more 
or  less  intermittent,  with  lapses  of  time  between  move- 
ments, which  allow  the  ^^ater-supply  forces  to  install 
first-aid  pumping  stations,  pipe  lines,  and  water  points 
for  the  use  of  large  numbers  of  horses,  hauling  artillery 
and  supplies.  This  work  must  be  done  under  shell  fire. 
Pipe  lines  are  broken  and  must  be  kept  in  repair. 
Mechanical  equipment  is  pretty  much  of  a  minus  quan- 
tity. Casualties  deplete  the  working  force.  But  come 
what  may,  the  water-supply  engineers  must  stick  to 
the  job  and  keep  the  delivery  of  water  close  up  behind 
the  troops  moving  ahead. 

Having  reached  the  decision  that  geographical  con- 
stancy should  be  the  basic  element  of  the  Army  water- 
supply  work,  the  chief  engineer,  A.  E.  F,,  authorized 
the  creation  of  a  new  department,  the  Service  of 
Water-Supply  and  Sewerage,  and  placed  at  its  head  a 
colonel  of  engineers  who,  after  graduation  from  West 
Point  and  service  some  years  in  the  corps  of  engineers, 
became  associated  with  Allen  Hazen,  consulting  en- 
gineer. New  York,  for  whom  he  took  charge  of  many 
important  water-supply  projects,  among  them  being 
the  large  filtration  plant  at  Toronto.  The  chief  of  the 
water-supply  service,  A.  E.  F.,  is  responsible  for  all 
water-supply  and  sewerage  work  undertaken  by  the 
forces  in  France,  including  design,  construction,  supply 
of  materials,  laboratory'  control  of  quality  of  water, 
and   investigation   of   water   resources.      Collaborating 
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TKNTATIVE  ORGANIZATION  SCHEME  FOR  WATER-SUPPIA' 
OF  AMERICAN   FORCES  AT  THE  FRONT 

closelj^  with  him  in  this  work,  and  directly  in  charge  of 
the  ofPce  which  handles  much  of  the  water-supply  work 
connected  with  American  interests  in  France  outside 
the  zone  of  the  armies,  is  another  engineer  officer  whose 
qualifications  result  from  long  experience  on  New  York's 
Catskill  Aqueduct  and  other  important  projects. 

The  field  work,  as  now  contemplated,  will  be  con- 
trolled by  districts,  each  district  including  the  area 
occupied  by  one  army.  The  district,  in  turn,  will  be 
subdivided  into  sections  for  each  army  corps.  There 
will  be,  therefore,  water-supply  officers  representing  the 
chief  water-supply  officer,  A.  E.  F.,  in  each  army,  and 
in  each  corps  area.  If  a  corps  should  move  to  a  new 
position  in  the  field,  and  another  corps  take  its  place,, 
the  original  water-supply  officer  of  the  corps  would  re- 
main. For  every  army  there  will  be,  also,  an  electrical 
and  mechanical  battalion  and  a  well-drilling  section,  re- 
porting through  the  chief  engineer  of  the  army  to 
the  water-supply  engineer  of  the  army.  Through  each 
chief  engineer  of  a  corps  the  water-supply  officer  of 
the  corps  will  have  control  of  a  water-supply  company, 
made  up  of  picked  men.  Then,  too,  there  will  be  a 
director  of  laboratories,  with  a  staff  of  assistants  for 
office  and  field  work,  reporting  to  the  chief  water-supply 
officer,  A.  E.  F.  Through  the  chief  engineer,  A.  E.  F., 
contact  will  be  had  with  the  British  Water-Supply  Ser- 
vice,  the   French   Service   des  Eaux,   the   medical   and 
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quartermaster  departments,  U.  S.  A.,  the  engineer 
supply  officer  and  the  various  engineer  depots  and  shops 
both  in  France  and  the  United  States.  There  is,  in  ad- 
dition to  the  organization  outlined  above,  a  force  which 
is  in  charge  of  water-supply  in  the  district  of  the  rear. 
This  does  not  come  within  the  scope  of  this  article. 
It  reports  through  the  water-supply  officer,  district  of 
the  rear,  to  the  chief  of  the  water  service,  American 
Expeditionary  Forces. 

In  organizing  our  water-supply  work  along  the  lines 
indicated  we  have  followed  in  a  general  way  the  scheme 
which  has  been  found  to  give  the  best  results  in  both 
the  French  and  the  British  armies.  In  the  early  days 
the  French  delegated  the  work  of  water-supply  to  each 
division,  to  be  performed  as  fatigue  duty  by  troops 
taken  at  random  from  tactical  units.  Generally  these 
troops  had  little  or  no  knowledge  of  the  work,  their 
technical  control  was  inadequate  and  a  general  state  of 
confusion  and  inefficiency  was  the  result.  In  1915,  with 
the  creation  of  the  Service  des  Eaux,  a  big  change  for 
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the  better  was  wrought,  for  in  each  army  a  chief  of 
water  service  was  appointed  and  about  1000  engineer 
troops  were  given  him  for  the  performance  of  water- 
supply  work.  A  similar  change  occurred  in  the  British 
armies,  where,  until  1915,  field  companies  were  as- 
signed to  water-supply.  The  creation  of  a  separate 
service,  composed  of  men  trained  in  this  branch  of  en- 
gineering, became  imperative  and  the  Service  of  Water- 
Supply  for  the  British  armies  was  the  outcome. 

The  chief  of  the  water-supply  service  for  the  Ameri- 
can forces  and  his  assistants  have  made  a  thorough 
study  of  methods  employed  behind  the  British  and 
French  fronts.  To  a  large  extent  water  for  our  allies 
is  obtained  from  wells.  The  British  territory  is  under- 
laid with  chalk,  and  it  is  necessary  to  sink  driven  wells 
from  150  to  250  ft.  to  reach  the  level  of  saturation. 
With  two  shifts  the  drilling  progress  on  a  6-in.  hole 
varies  from  20  to  60  ft.  a  day,  and  the  yield  per  well 
may  range  from  50  to  150  gal.  per  minute.  In  the 
Somme  valley,  British  troops  used  river  water,  which 
was  passed  through  purification  plants  mounted  on 
barges.  About  four-fifths  of  the  French  army  water- 
supply  in  the  region  of  Verdun  was  obtained  from  wells. 
Wells  dug  by  hand,  in  addition  to  drilled  wells,  are  also 
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employed  to  some  extent — one  of  these  was  put  down  to 
a  depth  of  65  ft.  If  time  permits,  these  dug  wells  are 
lined  for  the  upper  10  or  12  ft.,  and  a  curb  2  ft.  high 
is  built  around  the  top  to  prevent  debris  or  waste  water 
falling  back  into  the  well.  For  dug  wells  a  round  sec- 
tion about  4  ft.  in  diameter  is  common. 

The  engineer  in  civil  life  who  is  accustomed  to  de- 
sign a  water-supply  system  on  the  basis  of  a  consump- 
tion of  150  to  200  gal.  per  capita  per  day  must  recon- 
struct his  ideas  when  he  reaches  the  front  and  com- 
pares these  figures  with  military  allowances  for  ad- 
vance areas.  For  an  advancing  army  the  consumption 
oftentimes  must  be  as  low  as  I  gal.  per  soldier  daily. 
Three  days  after  the  beginning  of  a  movement,  during 
which  time  the  water-supply  forces  have  been  able  to 
extend  their  lines  forward,  the  allowance  per  man  daily 
is  increased  to  1  gal.  For  the  guidance  of  engineers 
of  our  army  water-supply  forces,  the  following  table 
of  allowances  and  rationing,  based  on  the  experience 
of  the  British  and  French,  has  been  prepared: 

WATER-SUPPLY  ALLOWANCE  AT  THE  FRONT 

Gallons  por  Man 
Kind  of  Service  or  Animal  per  Day 

Advanriug  army  (men) 0  5 

Animal  •  (drinking) 7.5 

Armv  after  3  days  (men) 1.0 

Field  hospital 5.5 

Rear  regions 10.  0 

Base  hospitals 25 .  0 

General  use  at  stables ; 10.0 

As  to  the  allowance  of  1  gal.  per  man  daily,  British 
records  show  that  a  6000-gal.   overhead   canvas  tank. 


filled  once  a  day,  supplied  an  army  camp  of  6000  men 
without  serious  complaint.  Of  course,  in  this  case,  a-s 
in  all  others  where  water  is  at  a  premium,  a  very 
strict  surveillance  is  kept  over  consumption,  and  polic- 
ing at  water  points  prevents  waste.  In  the  instance 
cited  no  cart  was  allowed  to  fill  from  the  overhead  tank 
without  a  ticket  of  permission  from  the  area  com- 
mandant. 

For  advance  areas  the  present  war  has  developed 
the  "water-point,"  which  assumes  various  forms.  It 
may  be  a  well,  the  end  of  a  pipe  line,  a  trough,  an 
elevated  tank  of  metal  or  wood,  or  merely  a  resei'voir 
of  canvas.  It  establishes,  however,  a  line  of  demarka- 
tion  between  the  work  of  the  special  water-supply  forces 
and  the  troops  in  the  field — between  producer  and  con- 
sumer. The  water-supply  service  establishes  these  water 
points  at  frequent  intervals,  and  divisional  or  other 
units  must  assum.e  responsibility  for  getting  the  water 
from  them  to  their  men  and  animals  by  light  railway, 
wagon  transport,  motor  truck,  hand  carrj-ing,  or  such 
other  means  as  the  local  situation  may  demand. 

During  an  advance  the  sequence  of  operations  relat- 
ing to  water-supply  begins  with  horse-drawn  transport 
by  individual  military  units  from  existing  water-de- 
livery points.  Then,  as  the  distance  from,  these  water 
bases  to  the  new  front  increases,  water-tank  trains 
operate  up  to  a  point  where  pack-mule  or  other  service 
begins.     These  water-tank  trains  are  operated  by  the 
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A    FEW    OF    THE   PLACES    ALONG    THE    FRKXCH    FRONT  WHERE    POILUS    MAY    QUENCH    THEIR    THIRST 
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quartermaster  department,  and  tide  over  the 
period  during  which  engineers  of  the  water- 
supply  service  are  establishing  new  water 
points  in  advance  of  the  old  ones.  It  is  abso- 
lutely essential  for  the  success  of  the  move- 
ment of  troops  forward  that  the  distance  be- 
tween water  points  and  the  rear  of  advancing 
units  shall  not  be  so  great  as  to  make  trans- 
port of  water  difficult.  As  a  general  rule,  I 
am  told,  this  distance  should  not  exceed  four 
or  five  miles.  The  extreme  range  of  water- 
tank  transportation  is  set  at  10  miles,  to  which 
not  more  than  three  miles  should  be  added  for 
delivery  by  small  carts  or  pack  mules.  Obvi- 
ously, any  such  distance  as  13  miles  between  a 
water-delivery  point  and  the  point  of  actual 
consumption  can  be  maintained  only  for  a 
very  short  time.  If  the  roads  are  congested 
this  distance  must  be  halved  to  insure  service 
that  is  at  all  effective. 

During  forward  movements  frequent  use  is 
made  of  "first  aid"  tanks.  These  are  estab- 
lished as  far  forward  as  possible,  and  offer  a 
means  of  supply  until  a  more  permanent 
water  point  can  be  established.  These  "first 
aid"  tanks  are  nothing  more  than  large  pieces  of  sail- 
cloth, waterproofed  with  tar  and  pitch,  or  linseed  oil 
and  pine  resin,  laid  directly  on  the  ground  and  banked 
up  around  the  sides  with  sand  bags.  It  is  desirable 
to  cover  them  with  some  form  of  camouflage  screen 
as  the  reflection  of  the  water  in  the  sunlight  dis- 
closes their  position  to  aviators. 


French 
THE 


French   O.rti'inl   I'hota 
WATER    IN    BAKREI-    AT     LEFT     IS     BEING     STERILIZED 
(PROBAHLV   BY    FIYPOCHLORITE  OF  LIMB) 

Traveling  along  the  roads  back  of  the  front  one 
sees  numbers  of  these  water  points.  A  typical  one 
(British)  consists  of  one  9000-gal.  canvas  tank;  one 
2300-gal.  canvas  tank;  one  200-gal.  galvanized-iron 
tank;  six  600-gal.  canvas  horse-troughs;  one  water- 
bottle  filler. 

Here  are  a  few  other  types:  (A)  Air-lift  pumping 
station;  2800-gal.  tank  reservoirs;  main  pipe  line; 
elevated  storage  tank,  feeding  (1)  elevated  trough  for 
filling  carts,  trucks  and  flat  cars  (2)  tank  for  filling 
canteens  (S)  watering  trough  for  animals,  with  cordu- 
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SOLDIERS    IN    THE   TRENCHES    MUST   HAVE    MEANS 
OF    FILLING    THEIR   WATER   BOTTLES 

roy  "standing"  and  heavy  guard  rails  around  it  (B) 
Pumping  station  delivering  water  from  stream ;  ele- 
vated storage  tank;  pipe  line  to  distribution  troughs 
and  elevated  tanks  for  filling  trucks  (C)  Well-pump 
in  tent  delivering  direct  to  trough  (this  layout  included 
a  fire-hose  under  a  culvert  crossing  as  part  of  the 
main  pipe  line  (D)  Depressed  concrete  reservoir  filled 
with  water  delivered  by  means  of  light  railway  tank 
cars;  pipe  line  to  elevated  troughs  for  filling  water 
carts;  also  concrete  troughs  for  animals. 

Water  points  should  be  located  near  highways,  but 
not  directly  alongside  main  routes,  as  they  would  tie  up 
traffic.  Where  horses  must  be  watered  it  is  very  im- 
portant to  build  "standing"  around  the  troughs — this 
may  be  plank  or  any  other  paving  material  which  offers 
solid  support.  Without  "standing"  the  horses'  hoofs 
cut  up  the  ground  until  it  develops  into  a  veritable 
bog.  Among  the  considerations  which  must  enter  into 
the  location  of  a  water  point  are  ease  of  access ;  per- 
manency; demands  upon  the  supply;  liability  to  con- 
gestion ;  safety  from  shell  fire ;  concealment  from  enemy 
observation,  and  drainage. 

The  laft  consideration,  drainage,  is  of  great  im- 
portance, and  where  possible  a  water  point  should  be 
located  on  a  side-hill.  In  this  case  water  slopping  over 
during  the  filling  of  tank  wagons  or  spilled  along  horse 
troughs  is  quickly  carried  off,  preventing  the  formation 
of  mud.  It  is  difficult  to  have  a  true  appreciation  of 
the  mud  over  here  unless  one  has  actually  tried  to  navi- 
gate through  it.  Officers  of  our  water-supply  service 
have  told  me  that  several  of  the  large  water  points  es- 
tablished by  our  allies  had  to  be  abandoned  because  of 
poor  drainage  facilities.  The  stamping  of  thousands  of 
hoofs  daily  around  a  water  point  puts  the  ground  to 
a  severe  test,  and  it  must  be  well  drained  and  p'aved 
if  it  is  to  be  of  any  use. 

In  the  design  of  water  delivery  points  at  the  front, 
engineers  must  give  a  great  deal  of  attention  to  the 
horse  and  mule.     This  applies  not  only  to  the  actual 


May  9,  1918 


E  N  G  I  N  E  E  R  I  N  G    N  E  \V  S  -  R  E  C  0  R  D 


897 


design  of  troughs,  etc.,  but  also  to  computations  and 
estimates  of  the  quantity  of  water  it  is  necessary  to 
provide.  A  few  references  to  conditions  earlier  in  the 
war  will  serve  as  illustrations.  Back  of  Verdun  in  1915 
the  French  had  a  concentration  of  175,000  horses.  For 
100,000  animals  in  the  second  army  (French)  alone  it 
was  necessary  to  supply  daily  2,800,000  liters  of  water, 
equivalent  to  about  7i  gal.  a  head.  Another  census  at 
a  French  veterinary  hospital,  with  1200  horses,  showed 
a  per  capita  consumption  of  8:i  gal.  daily,  this  figure 
including  water  used  by  attendants,  waste,  washing 
horses  and  cleaning  troughs.  In  the  valley  of  the 
Somme  the  British,  during  one  week,  supplied  50,000 
horses  with  an  amount  of  water  equivalent  to  5 1  gal. 
per  head  per  day.  Ordinary  British  practice,  however, 
has  adopted  a  daily  supply  of  8  gal.  per  horse  daily. 

So  important  is  the  matter  of  horse  watering  in 
modem  warfare  that  it  is  one  of  the  controlling  factors 
in  water-supply  estimates.  In  a  recent  report  the 
water-supply  oflficer  of  the  American  Expeditionary 
Forces  devoted  many  pages  to  this  subject — and  the  re- 
port, let  it  be  said,  was  on  the  general  work  of  advance- 
area  water-supply,  not  specifically  on  water-supply  for 
animals.  The  tables  of  organization  for  the  United 
States  Army  show,  approximately,  about  1  horse  per 
5  men,  but  in  an  advance  the  animals  will  be  concen- 
trated at  the  front  so  that  the  ratio  may  change  to  1 
horse  per  3  men,  as  is  said  to  have  been  the  case  in  the 
French  forces  back  of  Verdun.  Thus,  recalling  the  fact 
that  an  animal  needs  from  7  to  10  times  as  much  water 
as  a  man,  it  is  clear  that  the  water-supply  engineer  must 
often  provide  more  water  for  animals  than  for  the  men 
actually  engaged  in  fighting. 

The  watering  troughs  are  simple  affairs,  consisting 
generally  of  wooden  frames  supporting  canvas  con- 
tainers. They  extend  often  to  great  lengths,  however. 
The  British  have  one  run  of  trough  720  ft.  long,  com- 
posed of  eight  90-ft.  sections,  fed  from  three  1500-gal. 
canvas  tanks  elevated  15  ft.  above  ground.  Separate 
lines  of  4-in.  pipe  deliver  water  to  groups  of  four  trough 
sections.  At  this  point  a  city  fire  engine  pumped  10,- 
000  gal.  of  water  an  hour  into  the  tanks,  which,  however, 
were  bypassed,  and  delivery  was  made  directly  into  the 
troughs  when  horses  arrived  in  large  numbers.  The 
chief  of  our  water-supply  service,  during  his  investi- 
gations among  the  British  and  French  armies,  found 
that  a  trough  gives  from  100  to  150  waterings  per  yard 
of  trough  daily,  but  that  with  good  service  and  constant 
watering  throughout  the  day  this  number  can  be 
doubled.  The  French  have  found  that  when  horses  suc- 
ceed one  another  without  interruption  along  a  20-m. 
trough,  at  least  8  cu.  m.  of  water  per  hour  must  be  sup- 
plied. About  6000  waterings  a  day  is  an  ordinarj'  per- 
formance for  a  20-m.  trough.  As  a  rough  guide,  the 
British  estimate  200  horses  per  hour  at  a  30-ft.  trough. 
A  90-ft.  trough,  it  has  been  found,  can  accommodate  40 
horses  on  each  side  at  one  time  without  undue  crowd- 
ing. 

In  addition  to  the  figures  covering  the  drinking  water 
allowances  for  men,  previously  given,  the  following  on 
shower  bath  requirements  are  worth  noting:  A  6-in. 
shower  head  must  be  fed  with  at  least  3  gal.  per  minute 
(the  pressure  of  course  being  very  low).  Four  such 
shower  heads,  supplied  with  from  800  to  1000  gal.  per 


hour,  are  estimated  to  be  sufficient  for  baths  for  2000 
men  in  24  hours. 

The  experience  of  the  British  and  French  has  indi- 
cated the  desirability  of  having  as  few  different  sizes 
of  pipe  as  possible.  Wrought-iron  pipe,  18-ft.  lengths 
with  screw  couplings,  in  three  sizes,  1,  2  and  4  in.  in 
diameter,  is  much  used  and  has  demonstrated  its  use- 
fulness. During  a  hurried  advance  pipe  must  be  laid 
on  the  ground  surface,  but  in  this  position,  of  course, 
it  is  exposed  to  rupture  by  shell  fire,  and  should  be 
covered  at  the  earliest  opportunity.  Pipe  should  never 
be  laid  on  the  surface  in  continuous  straight  lines,  as 
expansion  due  to  the  sun's  heat  is  apt  to  cause  breaks. 
Wavy  lines  are  always  recommended. 

The  British  practice  is  to  have  an  advance  pipe-laying 
gang  proceed  with  all  rapidity,  leaving  gaps  in  the  line 
for  sharp  bends,  specials,  or  where  extra  work  would 
consume  valuable  time.  This  first  gang  is  followed 
by  a  "make-good"  party,  whose  job  is  to  connect  up 
sections  of  the  line  left  unfinished  by  the  forward 
gang — for  example,  at  highway  or  railroad  crossings. 
Behind  the  "make-good"  party  comes  a  third  gang 
which  tests  the  line  and  places  the  back  fill.    Screw- 
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KI.KVATED  WATER  TANK  SUPPLIED  BY  NEARBY  SPRING, 
ALONG    ROADSIDE   IN   THE    SOMME    VALLEY 

joint  pipe  laid  on  the  ground  surface  has  been  pulled 
over  into  trenches  without  much  damage — but  it  is 
better  to  lay  the  pipe  originally  in  ^ne  trench  if  con- 
ditions permit  of  the  digging  of  the  trench  first.  Pipe- 
line trenches  are  about  2  ft.  wide  and  21  ft.  deep,  as 
a  rule.  While  it  is  possible  with  straight  wrought-iron 
pipe  to  make  bends,  cold,  in  the  field,  the  better  prac- 
tice is  to  provide  lengths  of  bends  in  advance. 

According  to  the  recommendations  of  one  of  our  army 
water-supply  officers,  a  pipe-laying  gang  should  include 
one  noncommissioned  ofllicer  and  six  men — four  to  handle 
the  material  and  pipe  tongs  and  two  to  fit  and  grease 
or  lead  the  joints.  In  good  weather  it  is  possible  for 
one  of  these  gangs  to  lay  40  lengths  of  18-ft.  pipe 
(4  in.  in  diameter)  in  eight  hours.  These  figures  are  for 
laying  on  the  ground  surface  or  in  prepared  trenches 
under  favorable  circumstances.  Cases  arise  which  re- 
quire this  progress  to  be  liberally  discounted. 

To  prevent  breakage  by  shell  fire,  a  2i-ft.  earth  cover 
over  a  pipe  line  is  regarded  as  sufliicient,  except  in 
case  of  a  direct  hit.     In  the  case  of  an  uncovered  pipe 
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line  a  high-explosive  shell  bursting  on  hard  ground  30 
ft.  away  will  rupture  the  joints.  Pending  the  digging 
of  a  trench,  however,  pipe  on  the  surface  can  be  pro- 
tected in  a  measure  by  laying  sand  bags  over  exposed 
joints.  When  shrapnel  bullets  puncture  a  line  repairs 
can  often  be  made,  where  the  pressure  is  low,  with 
plumber's  tape.  For  larger  holes  split  sleeves  are  use- 
ful. When  whole  pipe  lengths  are  sprayed  with  shrap- 
nel the  section  must  be  taken  out  and  replaced.  On 
the  repair  work  it  has  been  found  advantageous  to  have 
a  fairly  plentiful  supply  of  one-half  and  one-quarter 
lengths  of  pipe  with  long  screw  threads  and  sockets. 

The  work  of  the  v.ater-supply  service  of  the  American 
Expeditionary  Forces  includes  also  supervision  over  the 


quality  of  the  water  furnished  to  our  troops.  The 
British  and  French  have  used  hypochlorite  of  lime  for 
this  purpose,  but  our  engineers  have  developed  plans 
for  the  extensive  use  of  liquid  chlorine  apparatus  of 
the  Wallace  &  Tiernan  type.  Some  of  these  outfits, 
I  am  informed,  will  be  mounted  on  motor  trucks. 

What  ha3  been  said  in  the  foregoing  notes  refers 
exclusively  to  advance  area  water-supply.  This  is  only 
part  of  the  story.  Back  of  the  front  at  our  supply 
bases  and  along  our  lines  of  communication  many  water- 
supply  projects,  some  of  them  involving  filtration  plants, 
are  included  in  the  program  of  work  for  our  Army 
water-supply  service.  In  a  later  article  I  hope  to  give 
an  outline  of  water-supply  in  the  district  of  the  rear. 
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Channel — Three-Point  Support  for  Gate- Valve  Disks  Operating  Under  High  Pressure 


Flat  and  Meter  Rates  Revised 

By  E.  E.  Wall 

Water  Commissioner  of  St.   Louis 

REVISED  water  rates  for  St.  Louis  will  go  into 
effect  about  June  1.  The  more  than  a  hundred 
divisions  in  the  sliding  scale  of  meter  rates  for  general 
consumers  will  be  reduced  to  a  dozen.  Special  meter 
rates  for  manufacturers  and  others  will  be  changed, 
and  some  inconsistencies  in  flat  or  schedule  rates  will 
be  eliminated.  The  various  changes  are  embodied  in 
an  ordinance  which  was  before  the  board  of  aldermen 
for  nearly  a  year,  during  which  time  it  was  the  subject 
of  a  number  of  public  hearings  and  wide  discussion. 

The  range  of  meter  rates  for  general  consumers 
(offices,  stores,  residences,  stables,  etc.)  remains  un- 
changed at  15  to  5c.  per  100  cu.ft.,  but  the  steps 
down  are  now  Ic.  instead  of  O.lc,  with  the  exception 
shown  in  the  table.  The  bills  for  a  given  quantity 
of  water  will  be  almost  the  same  as  before. 

Changes  in  special  meter  rates  are  as  follows :  Manu- 
facturers, raised  from  4k.  flat  to  6  to  Ale.  (see  table)  ; 
hospitals  and  charitable  institutions,  changed  from  half 
the  old  general  consumer's  rates  to  4k.,  but  proof  must 
be  supplied  that  not  less  than  10%  of  the  inmates  are 
admitted  free;  swimming  pools,  reduced  from  4  to  3c. 
The  public  schools  will  be  charged  6c.  per  100  cu.ft. 
The  special  manufacturer's  rate  does  not  apply  to  power 
plants,  nor  where  manufacturing  is  an  incident  to  the 
main  business,  nor  unless  the  manufacturer  has  a 
service  for  his  exclusive  use. 

Some  Flat  Rates  Depended  on  Inspectors 
The  old  flat-rate  schedule  had  numerous  inconsistent 
rates  for  premises  of  practically  the  same  size  occu- 
pied by  different  kinds  of  business,  but  apparently 
using  about  the  same  quantity  of  water.  It  provided 
an  indefinite  and  sliding  scale  of  charges  for  certain 
classes  of  stores,  halls,  offices,  etc.,  so  that  the  actual 
charge  for  water  in  many  cases  was  dependent  entirely 
upon  the  judgment  of  the  inspector.  It  often  happened 
that  a  change  of  inspectors  in  a  district  resulted  in  a 
revision  of  the  charges  made  on  many  of  these  premises. 
It  was  comparatively  easy  to  make  a  fair  adjustment  of 
the  rates  applying  to  premises  of  practically  the  same 


size  using  approximately  the  same  amount  of  water, 
many  of  which  had  been  previously  tested  by  taking 
a  meter  measurement  of  the  quantity  of  water  used. 

The  method  of  assessing  the  rates  for  stores,  halls, 
offices,  etc.,  was  changed  to  that  of  proportioning  the 
charge  to  the  superficial  area  in  each  case.  Premises 
of  various  sorts  employing  a  number  of  people  are 
assessed  under  the  new  ordinance  according  to  the 
number  of  employees,  the  rate  per  individual  varying 
with  the  kind  of  work  being  done.  Small  restaurants, 
ice  cream  parlors,  coffee  houses,  tea  rooms,  etc.,  will 
be  charged  according  to  the  number  of  chairs  for  guests. 

Hose  charges,  which  have  long  been  a  source  of  great 
annoyance  and  trouble,  are  not  altered.  The  charge 
is  still  4c.  a  front  foot  for  the  year.  This  is  ridicu- 
lously low,  but  all  efforts  to  increase  this  charge,  as  well 
as  all  attempts  to  restrict  the  use  of  hose  to  certain 
hours  of  the  day,  or  to  prohibit  the  use  of  all  automatic 
sprinkling  devices,  resulted  in  failure,  and  the  charge 
remains  practically  the  same  as  before. 

The  old  flat  rates  for  residences,  which  have  been 
in  effect  for  many  years,  and  which  provided  a  charge 
per  room  ranging  from  60  to  80c.,  have  all  been  placed 
on  a  flat  schedule  of  70c.  per  room. 

Residence  Vacancy  Allowances  Abolished 

The  existing  law  provides  that  apartment  houses, 
tenements,  flats,  buildings  with  stores  on  the  first 
floor  and  rooms  above,  shall  be  allowed  a  refund  on 
their  licenses  for  all  vacancies  existing  in  any  portion 
of  the  premises  for  a  period  of  60  days  or  more.  During 
the  year  which  ended  Apr.  1,  1918,  these  refunds 
amounted  to  $27,614,  which  is  not  quite  10%  of  the 
total  amount  collected  from  these  premises.  The  new 
bill  has  abolished  this  allowance,  and  in  lieu  thereof 
has  reduced  the  former  charge  by  10%.  The  unending 
series  of  annoyances,  both  to  the  office  and  to  the  owner, 
and  the  disputes  consequent  upon  deciding  whether 
or  not  the  vacancy  existed  for  the  time  the  law  re- 
quired, led  to  the  abolition  of  this  feature  of  the  old 
schedule. 

An  effort  was  made  to  abolish  the  custom  of  allowing 
a  discount  of  10%  on  all  bills  paid  before  the  tenth 
of  the  month.  The  reduction  in  the  revenue  on  account 
of  this  discount  amounts  to  about  $250,000  per  year — 
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and  in  view  of  the  existing  war  prices,  it  seemed  the 
easiest  way  to  increase  the  revenue  without  making 
a  special  increase  in  the  water  rates.  This  matter 
was  also  compromised  by  allowing  the  discount  to  apply 
to  all  flat-rate  consumers  and  to  all  general  consumers 
under  the  meter  schedule,  but  the  discount  was 
abolished  on  all  special  rates. 

The  new  rate  schedule  will  simplify  bookkeeping 
and  it  is  hoped  that  it  will  lessen  disputes  between 
the  general  public  and  the  office.  The  new  meter  sched- 
ule will,  no  doubt,  prove  more  satisfactory  than  the 
old,  and  the  abolition  of  the  allowance  for  partial 
vacancies  and  of  the  discount  of  special  rates  should 
facilitate  the  general  work  of  the  office.  While  there 
is  no  doubt  that  a  considerable  improvement  might 
be  made  in  the  new  rates,  yet  the  water  division  feels 
that  it  has  made  a  certain  amount  of  progress  in  the 
proper  direction. 

METER  RATES  FOR  GENERAL  CONSUMERS  AT  ST.  LOUIS 

Use  per  Six  Months,  Cu.Ft.  Cents  per 

lOOCu.ft. 

For  the  first                        3,000  or  less 15 

For  the  next                        3,000  or  fraction  thereof 14 

4,000 13 

5,000     12 

10,000     11 

15,000     10 

100,000      9 

260,000     8 

3,600,000     7 

4,000,000     6 

10,000,000     5J 

For  all  over               18,000,000     5 

SPECIAL  METER  RATES  FOR  MANUFACTURERS  AND  PUBLIC  OR 
QUASI-PUBLIC  PURPOSES 

For  the  first  5,000      6 

For  the  next  1 0,000  or  fraction  thereof     5 

For  all  over  1 5,000     41 

Hurdle  Dikes  Protect  River  Bank 
at  Water  Intakes 

By  W.  W.  Patton 

Assistant   Eng-ineer.    Supply  and   Purifying   Section,    St.   Louis 
Water  Department. 

BANK  protection  on  the  Illinois  shore  of  the  Missis- 
sippi River  has  been  necessary  to  prevent  changes  of 
the  channel  which  would  affect  the  two  intakes  of  the 
St.  Louis  water-works.  Intake  No.  1,  built  in  1891,  is 
1500  ft.  from  the  west  shore;  No.  2,  built  in  1914,  is 
about  2100  ft.  from  shore,  300  ft.  above  the  old  tower 
and  near  the  middle  of  the  channel. 

During  the  construction  of  the  new  tower  rapid  ero- 
sion occurred  on  the  Illinois  bank  for  about  3:^  miles  up 
stream.    To  prevent  a  possible  change  of  the  channel  to 
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the  Illinois  side  of  the  river,  and  the  consequent  filling 
in  around  the  two  intake  towers,  it  was  decided  to  pro- 
tect the  bank  with  a  mat  and  riprap.  In  1913  a  con- 
tract was  awarded  to  the  McMurry  Construction  Co.  to 
build  11,500  ft.  of  willow  mat  and  riprap  bank  pro- 
tection extending  from  Chou- 
teau Slough  southward. 
This  work  was  finished  in 
1914,  but  erosion  of  the  bank 
continued  below  the  end  of 
the  new  work  until  1917, 
when  the  bank  had  receded 
a  maximum  distance  of  800 
ft.  opposite  the  towers.  This 
widening  of  the  channel 
caused  sand  bars  to  form 
above  and  around  the  new 
tower,  a  maximum  depth  of 
10  ft.  entirely  covering  the 
lower  gates  of  the  new 
tower.  To  check  further 
widening,  plans  were  made 
for  a  series  of  four  hurdle 
dikes,  extending  from  the 
Illinois  shore  into  the  river  as  far  as  the  outer  harbor 
line,  and  a  dike  260  ft.  long  across  the  slough. 

On  Mar.  17,  1917,  a  contract  was  awarded  to  the 
Seitz-Peterman  Contracting  Co.,  for  building  the  hurdle 
dikes  and  the  plank  m.attress  work,  grading  the  bank 
and  revetting  the  same,  for  the  following  prices :  Mat- 
tress work,  6i  cents  per  square  foot;  grading,  15  cents 
per  cubic  yard;  stone  in  place,  $1.75  per  cubic  yard; 
piling  deUvered,  15  cents  per  lineal  foot;  driving  piling, 
including  the  erecting  of  stringer,  17  cents  per  cubic 
foot. 

The  dikes  are  of  the  type  used  by  the  United  States 
engineers  in  the  St.  Louis  district,  and  consist  of  three 
rows  of  pile  clumps  driven  through  a  willow  or  lumber 
foundation  mattress  which  has  been  sunk  to  place  with 
stone.  The  shore  is  protected  at  the  end  of  the  dike  by 
a  mattress  300  ft.  long,  100  ft.  above  the  dike  and  20U 
ft.  below.  The  bank  is  graded  to  a  slope  of  1  on  3  and 
the  slope  covered  with  a  4-  to  6-in.  layer  of  spalls,  on 
which  is  spread  a  12-in.  layer  of  riprap  with  the  voids 
filled  with  spalls.  The  dike  across  tl.e  slough  is  of  a 
similar  construction,  but  consists  of  only  two  rows  of 
clumps. 

The  upper  row  of  piling  is  driven  40  ft.  below  the 
upper  edge  o^"  the  channel  mat.  The  elevation  of  the 
top  of  the  two  upper  dikes  is  95  on  the  Chain  of  Rocks 
gage  and  on  the  lower  two  it  is  93.  The  average  stage 
of  the  river  while  the  work  was  being  done  was  between 
79  and  81,  the  elevation  of  the  river  bottom  being  about 
71.  The  piles  had  a  minimum  diameter  of  8  in.  at  the 
small  end  and  were  driven  butts  down.  The  tops  of 
three  piles  were  drawn  together  and  cabled,  forming  a 
clump.  Piles  were  about  4^  ft.  c.  to  c.  and  three  rows  ol 
clumps  with  the  two  rows  of  stringers  between  make 
very  nearly  one  pile  per  lineal  foot  of  dike.  Drift  and 
ice  collected  during  the  winter  and  during  a  rise  of  the 
river  in  March  caused  considerable  filling  in  of  sand 
below  the  dikes.  By  the  middle  of  April  four  sand  bars 
appeared  at  a  river  stage  of  84. 

In  .January  of  this  year,  when  the  river  was  frozen, 
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much  concern  was  felt  over  the  safety  of  the  long  dike 
when  the  ice  would  break  in  the  spring.  To  create  a 
line  of  weakness  in  the  ice  outside  the  dikes,  the  con- 
tractor and  the  employees  of  the  water  department  dy- 
namited the  ice  from  a  point  below  No.  3  dike  to  the 
Illinois  shore  on  a  line  about  100  ft.  outside  the  ends 
of  the  dikes,  expecting  the  ice  to  shear  along  this  line 
and  protect  the  piling  which  was  then  not  clumped. 
When  the  ice  moved  on  Feb.  12  it  did  not  shear  on  this 
line  all  the  way  but  sheared  on  a  line  further  out  in 
the  channel  and  no  damage  was  done  to  the  dikes. 

As  a  result  of  the  construction  of  the  dikes,  which  on 
May  1  were  about  85%  completed,  the  sand  has  been 
entirely  removed  from  the  west  side  of  the  new  tower 
and  has  been  reduced  to  about  3  ft.  on  the  east  side.  It 
was  possible  to  use  the  lower  gates  on  the  west  side 
during  the  ice  troubles  last  winter. 


Keeping  Ice  from  Ports  of  Water  Intake 

By  C.  M.  Daily 

Engineer-in-charge    of    Supply    and    Purifying    Section,    St.    Louis 
Water   Department. 

REMOVAL  of  ice  from  the  ports  of  the  old  intake  of 
the  St.  Louis  water-works  is  effected  by  men  work- 
ing on  a  platform  suspended  from  the  tower.  To  lessen 
the  amount  of  ice  that  reaches  the  ports  a  boom  is  fast- 
ened to  and  just  above  the  head  of  the  tower. 

The  tower  was  built  parallel  to  the  current  of  the 
Mississippi  River,  but,  due  to  subsequent  changes  in  the 
channel  the  current  now  strikes  the  tower  at  an  angle 
of  about  15  degrees,  sweeping  the  rock  clean  on  the  east 
side  and  forming  sand  bars  on  the  west  and  south. 
During  the  periods  of  running  ice  it  has  been  very  diffi- 
cult to  keep  the  gratings  free  from  the  ice  which  is 
forced  into  them  by  the  current — reducing  the  supply  to 
such  an  extent  that  it  was  often  necessary  to  shut  down 
the  pumps. 

To  overcome  this,  a  suspended  platform  on  which 
several  men  can  work  is  erected,  late  every  fall,  on  the 
east  side  of  the  tower.  The  platform  is  held  at  a 
distance  of  about  3  ft.  from  the  tower,  and  is  built  with 
canvas  sides  and  roof.     A  stove  and  benches  are  pro- 


MBN    ON    SUSPENDED    PLATFORM    CLEAR    ICE    PROM    ST. 

LOUIS   INTAKE  TOWER 

Tlie   crib    diverts    ice    from   ports 

vided  for  the  comfort  of  the  workmen.  This  platform 
is  kept  within  a  few  feet  of  the  water,  and  the  men 
are  provided  with  suitable  tools  to  keep  the  gratings 
open.  The  top  of  the  gratings  are  usually  exposed  when 
trouble  from  the  ice  is  experienced. 

The  work  of  keeping  the  floating  ice  away  from  the 
ports  was  reduced  by  placing  a  timber  shear  boom  above 
and  fastened  to  the  head  of  the  tower.  The  strains  and 
wrenching  to  which  the  boom  is  subjected  required 
other  than  barge  construction.  A  boom  was  destroyed 
by  the  ice  in  1911  and  the  one  now  in  use  was  built 
in  1912. 

The  new  boom  is  a  timber  crib,  12  x  60  ft.  in  plan,  9 
ft.  deep,  in  which  are  built  17  bouyancy  cylinders,  39 
to  42  in.  in  diameter,  and  7  ft.  deep.  They  are  com- 
posed of  J-in.  steel  plate.  These  cylinders  float  the 
boom,  about  2i  ft.  above  water. 

Before  the  ice  starts  running  in  the  fall  the  boom  is 
placed  against  the  head  of  the  tower,  with  the  stern 
projecting  out  into  the  current  at  an  angle  of  about  45 
deg.  from  the  face  of  the  tower.  It  is  held  in  place 
by  chains  and  a  cable  fastened  to  anchor  rings  in  the 
tower.  At  low  water  the  boom  rests  on  the  rock  bed  of 
the  river,  affording  an  ideal  protection  from  floating  ice. 
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The  boom  does  not  prevent  frazil  ice  from  entering  the 
port.  Under  certain  conditions,  this  taxes  the  ice  han- 
dling machines  in  the  wet  well,  on  shore,  to  their 
capacity,  and  in  1912  it  caused  a  water  famine  for  ten 
days. 

While  the  river  is  frozen  the  boom  is  of  no  particular 
use.  It  then  becomes  a  source  of  trouble,  as  to  leave 
it  in  its  working  position  until  the  ice  broke  up  in  the 
spring  would  be  abandoning  it  to  destruction  by  the  ice 
jams.  It  is  usually  moved  while  the  river  is  frozen  to 
a  protected  spot  below  the  tower,  where  the  conditions 
are  more  favorable  for  its  protection. 

Last  winter  the  work  of  moving  the  boom  was  started 
Jan,  20,  when  the  river  stage  was  high  enough  to  float 
it.  Dynamite  was  used  to  break  the  ice,  while  men 
with  long  pike  poles  shoved  the  broken  pieces  under  the 
ice  sheet  into  the  current,  which  carried  it  away.  The 
ice  close  to  the  boom  was  chopped  away,  and  when  free 
the  boom  was  allowed  to  swing  around  against  the  east 
face  of  the  tower  and  was  then  floated  below  the  tower 
and  securely  fastened  with  chains,  cable  and  lines.  The 
work  required  eight  men  working  four  days. 

When  the  ice  broke  on  Feb.  12  and  jammed  against 
the  tower  and  boom,  every  chain,  cable  and  line  was 
strained  to  what  seemed  almost  breaking  point.  How- 
ever, the  only  damage  done  was  the  crushing  of  one 
pontoon,  which  was  easily  repaired. 


Supporting  the  Disks  of  Large  Gate  Valves 
Operating  Under  Pressure 

By  K.   Toensfeldt 

Principal   Assistant   Mechanical    Engineei-,    Operating    Section,    St. 
Louis  Water-Worl\S. 

HYDRAULICALLY  operated  gate  valves  were  re- 
cently needed  in  the  discharge  lines  of  two  turbine 
driven  centrifugal  pumps  at  the  Chain  of  Rocks  station 
of  the  St.  Louis  water-works.  One  of  these  is  a  42- 
in.  and  one  a  60-in.  valve  and  each  will  lie  horizontally 
in  a  vertical  pipe.  There  will  be  a  condition  under 
which  the  valves  will  be  opened  with  the  60-ft.  head  on 
the  disk.  This  will  occur  when  it  is  desired  to  flush 
back  the  pipe  below  the  valve. 

When  the  valve  is  opened  (see  illustration)  the  cen- 
ter of  pressure  (the  center  of  the  disk)  moves  ahead  of 
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the  center  of  support  (the  center  of  the  bearing  area  of 
the  lower  seat  and  disk  rings).  The  former  moves 
away  from  the  center  of  the  valve  with  just  twice  the 
speed  of  th2  latter,  decreasing  the  length  of  the  sup- 
porting area  between  the  disk  and  seat  rings.  This 
length  of  supporting  area  offers  the  only  reaction  to  the 
turning  tendency  of  the  disk  and  soon  becomes  so  short 
that  the  disk  will  tilt  and  scarf  the  edges  of  the  .seat 
and  disk  rings  unless  it  is  properly  guided. 

The  illustration  shows,  at  A,  B  and  C  how  the  disk 
is  supported  on  three  points  throughout  its  travel.  The 
three  tracks  are  faced  flush  with  the  surface  of  the 
seat  ring,  so  that  the  disk  travels  parallel  with  the  seat 
ring  and  cannot  scarf. 

This  design,  which  seems  to  be  somewhat  new  to  valve 
builders,  suggests  that  it  is  necessar>'  to  make  a  care- 
ful study  of  the  conditions  under  which  a  valve  will 
operate  and  to  embody  them  in  full  in  the  specifications. 

St.  Paul  Water  Bureau  Thaws 
Frozen  Services 

UNUSUAL  severity  of  the  past  winter  at  sf  Paul, 
Minn.,  combined  with  a  decided  deficiency  in  snow 
to  act  as  a  protecting  blanket,  resulted  in  the  freezing  of 
over  1000  water-service  connections,  as  well  as  of  a  few 
small  mains  at  dead  ends  and  hydrants.  The  thawing 
of  services  is  undertaken  by  the  bureau  of  water,  which 
with  the  use  of  an  electric  machine  operating  24  hours 
daily  was  able  to  relieve  the  connections  from  obstruc- 
tions promptly.    Consumers  suffered  little  inconvenience. 

The  electric  thawing  machine,  which  the  bureau  has 
had  in  service  for  two  years,  consists  of  a  Capital  City 
engine  directly  connected  to  an  electric  generator 
through  a  flexible  coupling.  The  capacity  of  the  set  is 
20  kw. ;  that  is,  it  was  guaranteed  to  deliver  500  amperes 
at  40  volts  when  running  at  1000  r.p.n;.  By  means  of  a 
rheostat  mounted  on  a  switchboard  the  voltage  may  be 
varied  from  0  to  40,  giving  a  very  flexible  piece  of  ap- 
paratus. As  described  by  C  0.  House,  general  superin- 
tendent, this  machine  is  mounted  on  a  rigid  frame  and 
is  transported  as  a  unit,  either  on  a  trailer  or  a  truck. 
It  weighs  about  two  tons. 

During  December,  1917,  and  January,  1918,  87  serv- 
ice connections  were  relieved  of  ice  at  a  cost  of  $4.38 
each.  During  February,  1918,  799  service  connections 
were  treated  at  a  cost  of  $2.35  each.  Tne  average  price 
for  thawing  each  service  connection  based  upon  the  total 
of  886,  was  $2.54,  the  total  expense  being  $2256.46. 
This  includes  the  salaries  and  wages  of  men  -engaged  in 
doing  this  work,  together  with  the  service  of  an  auto- 
mobile truck,  including  driver,  at  $2  per  hour  for  less 
than  24-hour  periods,  and  $30  per  day  for  24-hour  days. 
During  February  it  was  necessary  to  operate  this  truck 
20  days  of  24  hours  each. 

The  crew  consisted  of  an  operator  and  four  utility 
men,  the  former  being  in  charge  of  the  work.  The 
maximum  number  of  service  connections  relieved  in  any 
one  day  was  45,  on  Feb.  16,  1918. 

A  flat  rate  of  $5  is  paid  by  the  owner  of  the  property 
if  the  service  connection  is  frozen  between  the  property 
line  and  the  building.  No  charge  is  made  for  thawing 
if  the  service  is  frozen  between  the  main  and  the  prop- 
erty line.  Of  the  886  cases  reported  165  were  frozen 
between  the  property  line  and  the  building,  and  721  be- 
tween the  main  and  the  property  line. 
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Setting  25,000  Meters  Cut  Water  Consumption 

at  San  Francisco 

Two  Field  Crews  Placed  |-Inch  Meters  at  Average  Labor  Cost  of  $10.59— In  Paved  Sidewalks  Cost 
for  19,524  Meters  Was  $11,225  Each  and  in  Unpaved  Walks  for  5473  Meters  $8.65  Apiece 

By  George  W.  Pracy 

Assistant  Superintendent  Spring  Valley  Water  Co.,  San  Francisco 


DURING  portions  of  1916  and  1917  the  Spring 
Valley  Water  Co.,  which  supplies  the  city  of  San 
Francisco  with  water,  installed  24,993  meters,  prac- 
tically all  of  i-in.  size,  with  marked  effect  in  reducing 
water  consumption.  Careful  records  of  cost  were  kept. 
The  methods  employed,  detailed  costs  and  the  effect  on 
consumption  are  shown  by  the  accompanying  notes, 
tables  and  diagram. 

In  1915  the  average  daily  water  consumption  of  San 
Francisco  was  42,635,014  gal.,  which  was  in  excess  of 
the  developed  supply  and  3,261,229  gal.  over  that  for 
1914.  As  1915  was  the  exposition  year,  with  attendant 
extraordinary  water  uses,  it  was  confidently  expected 
that  1916  would  see  a  decrease  in  the  use  of  water. 
When  instead  the  first  four  months  of  that  year  showed 
a  substantial  increase  the  problem  of  adding  to  or  re- 
stricting waste  was  squarely  put  before  the  company. 

On  May  1,  1916,  water  was  supplied  through  65,000 
service  connections  of  which  about  22,000,  or  34%, 
were  metered.  These  meters  were  all  on  business 
houses.  All  dwellings  were  on  a  flat-rate  basis.  The 
company  felt  that  the  metering  of  these  flat-rate  services 
was  not  only  the  most  economical  but  also  the  best  way 
of  meeting  the  situation.  Accordingly  in  May,  1916, 
an  order  was  placed  for  15,000  5-in.  meters,  with  the 
option  of  purchasing  a  second  15,000  at  a  later  date. 
This  option  was  taken  up  at  the  proper  time,  a  total 
of  30,000  meters  being  purchased. 

For  local  reasons  it  was  decided  to  meter  only  those 
consumers  whose  monthly  bills  were  $1.80  or  more. 
This  made  the  work  of  setting  the  meters  harder  and 
more  costly  than  metering  all  houses.  All  meters  were 
set  at  the  curb. 

Material — The  meter  selected  was  the  standard  ^-in. 
Trident.     Inasmuch  as  only  standard  makes  of  meters 


THE  EFFECT  ON  AVERAGE  DAII.<Y  WATER  CONSUMPTION    OP   THE    ADDITION    OP 
METERS    IS    SHOWN    MONTH    BY   MONTH    THROUGH    1916-17 


were  considered,  price  and  delivery  were  the  deciding 
points  in  making  the  selection. 

The  company  intended  using  none  but  concrete  meter 
boxes.  As  these  could  not  be  delivered  fast  enough, 
cast-iron  meter  plates  were  used  in  cement  sidewalks. 
The  concrete  boxes  were  used  in  lawns.  Later,  con- 
crete covers  were  used  in  concrete  sidewalks.  The 
concrete  covers  made  a  much  better  job  than  the  cast- 
iron  covers. 

Organization — The  field  work  was  done  by  two  crews. 
For  the  first  month  each  crew  consisted  of  a  foreman 
and  about  30  men.  The  crews  were  later  cut  down 
to  12  to  15  men.  The  two  foremen  were  under 
the  general  foreman  of  the  service  and  meter  depart- 
ment. A  Ford  truck  and  a  Ford  wagon  delivered  the 
meters,  boxes  and  other  material  on  the  ground. 

Method  of  Setting — The  meters  were  delivered  to  the 
meter  shop  by  the  manufacturers.  There  they  were 
taken  out  and  tested.  A  testing  machine  of  six-meter 
capacity  was  used.  Each  meter  was  tested  for  a  10- 
cu.-ft.  flow  at  the  rate  of  15  gal.  per  minute.  Meters 
reading  from  99  to  100%  correct  were  set.  Those 
reading  under  99  or  over  100%  were  sent  to  the  bench 
for  adjustment.  After  testing,  the  meters  were  piled 
up  ready  for  delivery  to  the  job. 

The  meter  boxes  were  delivered  f.o.b.  cars  at  San 
Francisco.  Thence  they  were  hauled  to  the  yard,  where 
they  were  stacked.  The  other  material  was  delivered 
at  the  yard  by  the  various  manufacturers. 

A  large  tool  box  mounted  on  wheels  was  kept  in  the 
locality  at  which  each  crew  was  working.  At  this  tool 
box  was  kept  about  half  a  day's  material  for  the  crew. 
This  enabled  the  crews  to  start  work  at  8  a.m.  and 
continue  till  the  truck  arrived. 

The  Fords  were  sent  out  each  morning  with  the  ma- 
terial needed  for  the  day. 
They  also  moved  the  tool 
boxes  along  as  the  work  pro- 
gressed. The  material  was 
delivered  from  the  tool  boxes 
to  the  houses  by  one  man  us- 
ing a  wheelbarrow.  Meter- 
set  orders  were  written  in 
the  main  office  and  given  to 
the  general  foreman,  who 
routed  them  and  gave  them 
to  each  gang  foreman.  The 
gang  foreman  in  turn  had  a 
man  who  took  these  orders 
and  went  ahead  of  the  crews 
measuring  up  and  marking 
out  the  services  that  were  to 
be   metered.      The   marking 
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was  done  by  chalk  on  the  sidewalk  or  curb.    This  man 

was  followed  by  the  laborers,  who  excavated  down  to  the 

I      service  and  stopcock.     If  the  meter  was  to  be  set   in 

TABLE  I.     AVERAGE  COST   OF   INSTALLING    24,993    J-IN.   STYLE   2 
(  TRIDENT    METERS   ON    OLD   SERVICK   CONNECTIONS   AT 

SAN   FRANCISCO,   CAL.,   AUG.    1,    1916,   TO 
APRIL  30,    1917* 


1 .  Labor 

2.  Teaming 

3.  Paving 

4.  Permits    

5.  Material 

6.  Tools 

7.  Miscellaneous 

8.  Supt.,     warehouse,     etc. 


Total 

Per  Meter 

Percentage 

$21,013  84 

$0   840 

7  90 

2,088  89 

0  083 

0  79 

45,488  48 

1   820 

17   17 

8,934  00 

0  357 

3  37 

180,730   16 

7  232 

68  30 

(,202  47 

0  048 

0  45 

970.96 

0  039 

0  37 

4,354.37 

0   170 

1   65 

$264,803   17 

$10  589 

100  00 

1    Labor:  Sub-Foreman,    $4.25.      Fitters,    $3.75.      Laborers,    $2.50.      Eight 

hours.  Average  crew  consisted  of  sub-foreman,  five  fitters,  ten 
laborers  and  one  Ford.  Set  about  63  meters  per  day.  Meters  set 
per  man  day,  $4.25, 

2.  Teaming:    Horse-drawn  vehicles,  $1,238.89.    Ford  auto  trucks,  $f  50. 

3.  Paving:        Replacing  sidewalks  and  setting  plates  at  25c.  per  square  foot. 

This  charge  applies  only  to  19,524  meters  set  in  sidewalks  and 
becomes,  per  meter  paved,  $2.33. 

4.  Permits:      Permit  to  open  paved  sidewalks  at  50c.  each.     Applies  to  meters 

set  in  paved  sidewalks  only  at  50c.  each. 

5.  Materials:   24,993  meters  f.o.b.  yard  at  $5.95 $149,238  55 

Concrete  boxes 88 5, 1 97  80 

Cast-iron  plates 60  aijiJ    65 10,677  74 

Meter  couplings 16  to        19 8,244  27 

Pipe  and  fittings 7,391.80 


Total 


$180,750  16 

6.  Tools:  New  tools  purchased,  $1,14939.    Tools  repaired,  $53. 08. 

7.  General:      Miscellaneous $346  44 

Carfares 63  65 

Machine  shop 114  60 

Stationery 186  40 

Repair  sewer  vents 170  83 

Clean  carpets 27  22 

Replace  lawns 6182 


Total 


$970  96 

8.  Superintendence,   employees,   insurance,   foreman,   yard   office   (proportion), 
warehouse  expense  (proportion),  auto  (proportion  of  assistant  superintendent's 
and  foreman's  and  all  of  two  sub-foreman's  autos,  $4,354.37). 
*  A  few  larger  meters  are  included  as  well  as  a  small  amount  of  street  paving 

due  to  having  to  shut  off  at  main  in  some  cases.     These  amounts  are  practically 

negligible. 

fhe  concrete  sidewalk  a  piece  about  2  ft.  square  was 
first  broken  out.  In  lawns  the  sod  was  carefully  taken 
out  and  set  aside.  The  laborers  were  followed  by  the 
servicemen,  who  set  the  meter.  The  servicemen  were 
then  followed  by  other  laborers  who  set  the  concrete 
boxes  and  filled  in.  In  concrete  sidewalks  the  laborers 
just  filled  in,  the  repaving  being  done  by  a  contractor. 
A  team*  followed  to  clean  up  and  haul  away  the  debris. 

For  each  hole  made  in  a  paved  sidewalk  an  order  was 
filled  out  and  sent  to  the  paving  contractor.  This  order 
specified  the  location,  kind  of  paving  and  size  of  open- 
ing. 

Each  serviceman  was  provided  with  a  pad  on  which 
he  wrote  the  number  and  location  of  the  meter  as  it 
was  set,  using  a  new  sheet  for  each.  These  were  col- 
lected by  the  foreman,  who  checked  each  one  and  entered 
the  information  on  the  orders.  The  servicemen  could 
not  make  the  original  entry  direct  into  the  meter-set 
orders,  as  it  was  necessary  to  keep  them  clean.     The 


T.Mll.i;   n       DKT.MLKD  C(J.S'I    OK  Sl/rTINO   .\   J-I.N     .\IKTKK 
Paved  Sidewalks  Lnpavfd  .Sid(>walka 

LalMf                               $0  840 'including  f^ntinc)  SO  ft40(iiM;ludinct<«Mnc) 

Teaming                              083  0«3 

Paving.  .      .  2  330 

Plate                                     625                            Box  840  (indudinK  0  03  hAodliiuc 

car  to  yard; 
Permit.  500 

Material*              .          6  590  rinrluding  meter)  6  590  (including  mttt^t) 

Tools 048  048 

.Miscellaneous 039  039 

Superintendent,  etc. t        170  170 


Total  $11   225 


$8  650 


*  Meter  at  $5.95  fob.,  Bryant  .St.  Yard,  t  Departmental  overhead  only  aa  far 
as  assistant  sup<Tintendent. 

Approximately  19,524  meters  were  set  in  paved  sidewalks  and  5,473  meten*  in 
unpaved  sidewalks.  In  paved  sidewalk.s  there  rx-curs  a  charge  for  pc-rmit  to  open 
sidewalk  ($0.50),  replacing  pavement  at  $0.25  per  s(4uare  frx>t,  amounting  in  tbut 
ca.se  to  $2.33  per  meter  paved,  and  the  cost  of  a  ctjvcr  either  concrete-  or  iron 
varying  from  $0.60  to  $0.65  each,  say  $0,625.  In  unpaved  .s-dewalk-s  these  cost* 
do  not  occur,  but  there  is  the  cost  of  a  concrete  meter  box  '$0.88).  In  lawn  side- 
walks the  removal  and  replacement  of  sod  is  equivalent  to  the  cost  of  breaking  up 
concrete  walks. 

In  the  following  cost  segregation  only  the  difference  in  paving,  materiab  and 
permits  has  been  taken  in»o  consideration. 

orders  were  then  sent  to  the  clerk  at  the  yard,  who  made 
out  the  paving  orders.  They  then  went  to  the  main 
office,  where  an  account  was  opened  for  each  meter. 

The  speed  of  the  crews  varied  from  day  to  day,  de- 
pending on  various  conditions.  In  the  old  part  of  the 
town,  which  was  burnt  over  in  the  fire  of  1906  and 
where  the  service  records  were  not  always  correct  and 
fTie  services  in  poor  condition,  the  least  headway  was 
made.  In  the  new  residence  districts  the  work  went 
along  rapidly.  The  crews  as  a  whole  averaged  4 1  meters 
per  man  per  day,  though  on  some  days  they  set  as 
many  as  8  per  man.  Each  serviceman  set  an  average 
of  15  meters  a  day.  A  record  was  kept  of  the  number 
set  by  each  man,  and  if  any  serviceman  could  not  keep 
up  with  the  rest  of  the  gang  he  was  dropped. 

In  the  old  districts  the  lead  services  had  crystallized 
and  broke  very  easily  when  handled.  This  necessitated 
frequent  repairs  with  the  wet-joint  machine.     Another 

TABLE  III.    SEGREGATION  OF  LABOR  COSTS  FOR  .METER  SETTING 

Hauling  concrete  boxes  aod  covers  from  railroad  to  yard     $2762 

Unloading  meters  from  wagon  to  warehouse   16  92 

Testing  meters.           542    I  I 

Ifrtallation  of  meters 19,215  74 

Replacing  lawns  and  gardens 28  42 

Miscellaneous  yard  work 1 18  62 

Services  of  clerks      562  09 

Repairs  to  sewers  broken  in  setting  meters 238  92 

Cleaning  out  sewers 44  68 

Locating  services  with  wireless  pipe  finder 105  40 

Rearranging  services 79   74 

Machine  shop 33  38 


Total $21,013  84 


TABLE   IV. 


CLASSIFIED   R.\TES  OF   PAY   AND  TIME   FOR    LABOR 
USED  IN  SETTING  .METERS 


Foreman $4  25 

Fitters 

Helpers |  j 

Laborers    


Teamsters 


Misoellaneou.s 


Total 


Rate 

Da>3 

ilours 

Amount 

$4  25 

447 

$1,899  75 

3  75 

1.732 

6.495  00 

2  75 

230 

t)3:   50 

,  3  00 

220 

661    12 

*  2.50 

2.347 

5.869   37 

,  2  75 

1.198 

3.295  88 

3.00 

56 

168  92 

,  2  73 

63 

174  63 

4.00 

2 

9  50 

3  30 

2 

7  44 

13  25 

1   63 

6,299 

3 

$19,215.74 

trouble  was  the  clogging  of  sewers  by  dirt  and  pieces  of 
concrete  as  the  hole  was  being  excavated.  This  was 
overcome  by  tying  a  piece  of  burlap  over  the  sewer 
vent  as  soon  as  the  concrete  was  broken  or  the  sod 
removed.  The  paving  orders  were  stamped  "SEWER" 
whenever  a  sewer  vent  came  inside  the  broker  pavement. 
This  was  done  after  the  contractor  had  paved  over 
several  sewers  without  replacing  the  sewer  plate. 

In  the  lawns  the  sod  was  carefully  replaced  around 
the  meter  box.     The  grass  was  watered  with  a  solution 
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of  lawn  fertilizer  until  it  regained  its  original  condi- 
tion.   Few  lawns  had  to  be  resown. 

The  cost  data  for  the  job  are  given  in  Tables  I  to  IV. 
The  effect  of  the  meters  on  the  water  consumed  is 
shown  in  the  diagram. 

The  city  is  now  72%  metered.  The  remaining  18,- 
000  meters  will  probably  be  set  in  the  next  two  or 
three  years. 

Water  Consumption  in  Army  and 
Guard  Camps  Compared 

By  Dabney  H.  Maury 

Lieutenant-Colonel,    Quartermaster    Corps,    National    Army,    Con- 
struction  Division,    War   Department,   Washington,    D.    C. 

WATER  consumption  at  the  majority  of  the  16 
National  Army  camps  during  the  past  five  months 
has  exceeded  the  55  gal.  a  day  per  man  and  animal 
allowed  in  the  construction  specifications,  while  most 
of  the  National  Guard  camps  have  kept  their  con- 
sumption down  to  their  allowance  of  30  gal.  The 
difference  in  consumption  is  largely  due  to  the  fact  that 
all  the  National  Army  camps  have  sewerage  systems, 
while  only  Camp  Kearny  of  the  National  Guard  camps 
is    so    provided. 

In  almost  all  of  the  camps  the  waste  was  increased 
as  a  result  of  allowing  faucets  to  run  to  prevent 
freezing.  In  a  number  of  National  Army  camps  having 
central  steam-heating  plants  with  no  return  pipe  sys- 
tem, the  steam  used  for  heating  was  blown  to  waste. 
In  extreme  cold  weather  as  much  as  600,000  gal.  of 
water  per  day  was  wasted  through  the  steam-heating 
pipes  of  a  camp.  The  very  large  per  capita  consump- 
tion at  Camp  Grant  is  known  to  have  been  due  in 
part  to  this  fact,  and  in  part  also  to  leakage  in  the 


underground  mains,  and  especially  at  the  joints  between 
wood-stave  pipe  and  cast-iron  pipe  or  specials. 

Camps  Dodge,  Funston,  Sherman  and  Zachary  Taylor, 
of  the  National  Army,  and  Camp  Kearny,  of  the  Na- 
tional Guard  camps,  are  all  below  their  allowance  of 
55  gal.,  being  all  practically  tied  at  between  48  and 
52  gal.  for  the  month  of  March.  Camp  Custer  appears 
to  be  at  the  other  end  of  the  list,  its  average  daily 
per  capita  consumption  during  the  month  of  March 
having  exceeded  105  gal.,  and  being  still  apparently 
on  the  increase. 

All  of  the  camps  have  sufficient  water  for  their  pres- 
ent uses,  but  it  is,  of  course,  very  desirable  to  avoid 
waste,  especially  when,  as  is  the  case  in  many  of  the 
camps,,  the  cost  of  pumping  is  high.  Since  the  legitimate 
uses  of  water  may  be  expected  to  increase  during  the 
hot  summer  months,  it  is  absolutely  necessary  that 
leakage  and  waste  be  kept  within  reasonable  limits. 

Preparations  are  now  being  made  to  deal  with  this 
subject  at  all  of  the  camps,  not  only  to  reduce  operating 
expenses,  but — what  is  far  more  important — to  pre- 
serve the  efficiency  of  the  fire  protection  afforded  by 
the  water-works  systems. 

It  is  interesting  to  note  here  that  while  there  have 
been  many  fires  in  the  various  camps,  in  only  one 
case  has  a  fiie  been  allowed  to  spread  beyond  the 
building  in  which  it  originated,  and  in  this  case  the  fire 
was  confined  to  one  barracks  building  and  one  adjacent 
lavatory  building. 

The  allowances  of  30  gal.  per  capita  per  day  for  the 
guard  camps  and  of  55  gal.  per  capita  per  day  for 
the  Army  camps  are  very  liberal  ones,  and  there  is 
absolutely  no  reason  why  these  allowances  should  be 
exceeded,  if  reasonable  precautions  are  taken  to  check 
leakage  and  waste. 
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Louisville  Builds  New  Pumping  Station 
on  Huge  Open-Well  Caisson 

First  Foundation  of  This  Type  on  Ohio  River  Is  Successfully  Landed — Alternative  Design  Included 
Steel  Truss  Bracing — Government  Gives  Priority  for  Building  Engine 


SUPPORTING  the  new  60,000,000-gal.  pumping  sta- 
tion which  Louisville  is  building  for  its  water- works 
is  a  concrete  open-well  caisson  90  ft.  square  and  33  ft. 
deep,  containing  5858  cu.yd.  of  concrete  and  145  tons 
of  reinforcing  steel.  Despite  the  great  size  and  weight 
the  net  resultant  pressures  are  but  2.6  tons  per  square 
foot,  and  the  buoyancy  at  high  water  is  3.7  tons.  No 
other  caisson  of  similar  size  of  this  type  has  been 
constructed  heretofore  along  the  Ohio  River,  but  the 
project  was  put  through  with  success,  the  caisson  being 
landed  last  fall  almost  exactly  at  the  desired  depth.  On 
March  18  a  priority  order  was  granted  to  the  Louisville 
Water  Co.  to  contract  with  the  AUis-Chalmers  Manu- 
facturing Co.  for  a  30,000,000-gal.  triple-expansion,  re- 
ciprocating flywheel  pumping  engine.     The  67-ft.  cir- 


cular substructure  or  dry  well  resting  on  the  concrete 
caisson  in  which  it  and  another  engine  (the  latter  in 
the  future)  will  be  placed  is  now  about  half  completed. 
In  the  layout  of  the  building  at  this  river  station  the 
center  line  of  the  intake  built  in  1913  is  offset  from  that 
of  the  main  pump  house  No.  2  by  57i  ft.  It  was  desir- 
able therefore  from  an  architectural  standpoint  to  dupli- 
cate the  outward  monumental  appearance  of  the  older 
building  and  to  locate  the  new  building  (No.  3)  so  that 
the  group  would  be  symmetrical  about  a  north-and- 
south  axis  passing  through  the  intake.  This  brought 
the  foundations  of  stations  Nos.  2  and  3  within  271  ft. 
of  each  other  and  necessitated  foundation  designs  which 
would  preserve  absolutely  the  integrity  of  the  older 
structure.     No  reasonable  expense  was  spared,  there- 


.\.,\V     LOUISVILLE    ENGINE    HOl'SE    MAKES    SYMMETRICAL  l^-VYOUT 
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LATEST   VIEW    OF   OPEN-WELL    CAISSON 

fore,  in  the  design  of  the  new  foundation,  which  it  was 
felt  should  extend  to  a  depth  equal  to  or  lower  than  that 
of  the  timber  caisson  on  which  the  older  station  rests, 
as  the  material  is  a  homogeneous  sand  and  fine  gravel 
having  a  high  bearing  power  if  confined. 

Of  the  three  zones  making  up  the  structure — caisson, 
substructure  and  superstructure — the  caisson  design 
and  method  of  construction  have  features  of  interest 
to  the  builder  of  deep  foundations  as  well  as  those 
interested  in  water-works.  Several  tentative  designs 
were  made  before  the  one  chosen  was  adopted.  One  of 
the  first  was  a  steel  vsheet-pile  cofferdam  with  truss 
bracing,  but  the  possibility  of  having  to  substitute  the 
pneumatic  for  the  open  method  made  a  concrete  open- 
dredging  well  caisson  the  most  desirable.  This  possi- 
bility did  not  materialize,  but  it  was  also  a  factor  in 
the  determination  of  the  size  and  number  of  the  open- 
ings. An  even  number  was  chosen  to  facilitate  keeping 
the  caisson  level  as  the  material  was  excavated. 

The  size  was  about  as  large  as  could  be  handled  by 
pneumatic  means.  The  octagonal  shape  of  the  wells 
was  adopted,  instead  of  the  circular  form  proposed  at 
first,  to  facilitate  the  introduction  of  diagonal  reinforc- 
ing and  simplify  to  some  extent  the  form  work.  An- 
other objection  to  the  steel  cofferdam  and  open  excava- 
tion was  that  the  large  amount  of  steel  (833  tons)  for 
the  temporary  structure  would  entail  too  great  expense 
at  the  prevailing  and  rising  prices.  There  was  also  the 
possibility  of  a  blow-in  or  sudden  movement  of  material 
from  the  outside  under  the  sheet  piling,  which  would 
endanger  and  possibly  wreck  both  the  old  No.  2  station 
on  the  west  and  the  original  No.  1  station  on  the  south. 
In  any  case,  the  whole  caisson  must  be  held  together 
rigidly,  for  it  was  assumed  that  there  would  be  a  move- 
ment of  6  to  18  in.  toward  the  river  under  the  influence 
of  the  high  embankment.  A^  a  matter  of  fact,  the 
travel  was  15  in.     This  movement  also  dictated  some- 


what the  offset  of  the  caisson,  as  it  was  quite  essential 
to  have  the  new  building  line  up  with  the  old  one. 

The  intermediate  division  walls  acted,  of  course,  as 
beams  to  support  their  own  weight  when  the  caisson 
hung  upon  the  outside  cutting  edges  after  the  material 
had  been  excavated  below  the  intermediate  cutting  edges. 
It  did  hang  up  in  this  way  several  times.  When  the 
caisson  was  within  15  or  18  in.  of  being  landed,  the 
material  was  excavated  to  at  least  lOi  ft.  below  the 
inside  edges.  To  land  the  caisson,  jetting  under  the 
outside  cutting  edge  was  resorted  to. 

The  seals  filling  the  openings  were  made  entirely  of 
concrete,  after  sand  had  been  dumped  in  to  the  level 
of  the  interior  cutting  edges.  Some  thought  v/as  given 
to  a  substitution  of  sand  for  the  lean-mix  concrete  above 
the  G-ft.  seal  proper,  which  was  placed  by  tremie  under 
water.  However,  this  idea  was  given  up  because  of 
the  possibility  of  slight  settlement  or  shifting  under 
pump  vibration. 

As  an  added  measure  of  safety  against  any  future 
concentrated  load  pushing  any  one  seal  down  or  up,  a 
concrete  mat  reinforced  two  ways  with  1-in.  bars  on 
18-in.  centers  was  placed  over  that  part  of  the  caisson 
under  the  circular  pump  pit  and  under  the  cored-out 
wells  in  the  four  comers.  The  latter  serve  only  to 
lighten  the  load  and  to  save  concrete. 

Ail  of  the  cutting  edges  were  riveted  together  and 
then  secured  to  the  concrete  by  heavy  hook  bolts.  This 
made  a  rigid  base  of  tension  steel,  and  also  a  lower 
chord  when  the  caisson  hung  up  on  the  edges. 

Construction  was  initiated  by  the  driving  of  50-ft  steel 
sheet  piles  around  the  west  and  south  sides  of  the  site 
to  keep  doAvn  the  water,  and  particularly  to  prevent 
movement  of  material  from  areas  adjacent  to  or  under 
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the  old  buildings.  Ground  water,  coming  toward  the 
river,  was  even  more  troublesome  than  anticipated  be- 
cause of  the  volume  and  high  level.  A  cofferdam  was 
placed  around  the  river  and  east  sides  to  enclose 
the  area  of  operation.  This  was  filled  with  material 
excavated  from  the  site  and  dredged  from  the  river. 
With  a  few  exceptions,  the  dam  was  tight  against  ordi- 
nary river  levels,  although  three  units  having  a  com- 
bined capacity  of  2700  gal.  per  minute  were  operated 
much  of  the  time,  particularly  when  the  top  of  the 
caisson  was  below  river  or  ground-water  levels.  The 
maximum  draw  down  or  difference  maintained  in  ele- 
vation between  river  height  and  the  water  inside  the 
cofferdam  was  16  feet. 

When  the  river  portion  of  the  site  had  been  leveled 
off  and  trenches  excavated  in  the  sloping  bank  for  set- 
ting up  the  cutting  edges,  the  steel  plates  were  riveted 
together,  the  reinforcing  was  placed  and  the  forms  were 
erected.  Before  the  concrete  was  deposited,  earth  was 
backfilled  under  the  cutting  edges  up  to  a  point  where 
the  truncated  pyramidal  shape  intersected  the  octagonal 
shape  of  the  wells.  This  was  to  give  additional  support 
to  the  cribwork  of  short  timbers,  which  was  not  suffi- 
cient to  carry  the  concrete  load.  A  depth  of  14  ft.  was 
placed  first  in  three  lifts. 

Some  sagging  took  place,  but  before  the  final  set  of 
the  concrete,  so  that  no  permanent  injury  was  done  and  a 
true  monolith  was  obtained.  After  14  days  the  forms 
were  removed  and  excavation  was  begun  immediately, 
the  blocking  being  dredged  out  as  the  work  proceeded. 
Thereafter  concrete  lifts  of  8  ft.  each  alternated  with 
the  work  of  excavation,  about  10  days  being  allowed 
each  time  for  the  concrete  to  set  before  excavation  was 
resumed. 


Section     A-A 


VAXES    AHEAD    OF    VEXTURI    METER    TEXI*    To 
STRAIGHTEN'    WATER    THREADS 

To  handle  the  materials,  two  derricks  and  a  whirley 
or  revolving  crane  were  set  up  .so  as  to  cover  the  entire 
site.  The  concreting  plant,  with  100-ft.  tower  and 
chute,  was  placed  on  one  of  the  river  comers  of  the 
cofferdam,  and  was  supplied  with  aggregate  and  cement 
entirely  from  barges.  Trestles  for  narrow-gage  tracks 
for  the  removal  of  excavated  material  and  to  bring  in 
reinforcing  bars  and  other  material  were  built  along 
each  side  of  the  structure,  just  inside  the  line  of  sheet 
piling  on  the  west  and  the  cofferdam  on  the  east.  The 
height  of  the  trestle  was  about  36  feet. 

Following  one  of  the  blowouts  which  occuiTed  when 
the  caisson  was  within  6  ft.  of  landing,  the  trestle  on  the 
east  moved  toward  the  excavation  7  ft.  at  the  top  and  2 
ft.  at  the  ground  level.  The  one  on  the  west,  which 
was  anchored  to  the  old  station  by  cables,  moved  about 
10  in.  at  the  top.  The  trestle  on  the  east  had  to  be 
pulled  back  4  ft.  by  steel  cables  led  to  an  old  pile  fender. 
The  one  on  the  west  was  reinforced  by  the  driving  of 
about  eight  piles  and  the  shoring  up  of  the  decks  to 
approximately  the  same  level  as  before.  Careful  meas- 
urements were  made  at  all  times  on  the  old  pumping  sta- 
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tion,  but  they  indicated  absolutely  no  movement.  Two 
or  three  times  each  day  levels  were  taken  on  the  caisson. 

It  is  thought  probable  that  the  blowouts,  which  came 
from  the  caisson  hanging  up  and  the  excavation  pro- 
ceeding ahead  of  the  cutting  edges,  were  caused  by  the 
timbers  of  an  old  inclined  trestle  that  had  been  laid 
down  the  sloping  bank  into  the  river  with  heavy  timbers, 
some  of  vi^hich,  12  x  24  in.,  were  recovered.  Flat  cars 
with  boiler  and  pumping  equipment  were  let  down  the 
incline  as  the  water  receded.  This  expedient  was  used 
during  the  transition  of  intake  lines  from  the  old  No.  1 
station  to  station  No,  2.  In  one  of  these  experiences  the 
caisson  dropped  about  12  in.  in  a  few  minutss.  After 
a  blowout,  material  was  piled  on  the  outside  to  increase 
the  friction  on  that  side.  The  rate  of  sinking  could 
usually  be  controlled  by  varying  the  rapidity  of  excava- 
tion from  the  different  wells.  The  maximum  rate  of 
sinking  for  any  one  day's  work  was  27  inches. 

When  within  V>  ft.  of  the  final  landing,  the  excava- 
tion work  was  stopped  and  jetting  under  the  outside 
was  started.  Water  under  70  lb.  pressure  was  used, 
the  jetting  pipe  being  lowered  in  each  outside  well  and 
worked  up  and  down  under  the  Avhole  length  of  the 
outside  cutting  edge.  The  caisson  now  rests  within 
;1  in.  of  the  desired  level,  the  river  edge  being  I  in,  too 
high  and  the  bank  edge  1  in.  too  low.  The  river  edge, 
contrary  to  expectations,  was  always  high.  Whether 
this  was  due  to  encountering  more  of  the  old  trestle,  or 
to  the  greater  height  of  the  ground  water  on  the  bank 
.side,  has  not  been  determined. 


In  the  design  of  the  substructure  and  superstructure 
the  same  outward  appearance  of  ashlar  masonry  as  in 
the  old  station  was  carried  out.  In  the  new  structure, 
however,  the  masonry  is  only  a  veneer  covering  rein- 
forced concrete. 

The  circular  engine  pit  in  the  substructure  provides 
horizontal  arches  to  withstand  a  maximum  head  from 
high  water  of  41  ft.    No  wood  is  used  in  the  building, 
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CONCRETE    OPEN    CAISSON    HAS    OCTAGONAL    DREDGING  WELLS 


the  red  tile  roof  being  supported  on  steel  trusses  and 
the  1-in.  plate-glass  windows  set  in  steel  sash. 

There  is  a  steel  balcony  at  the  ground-floor  level,  and 
a  heavy  terra-cotta  cornice  hides  the  crane  girders, 
which  rest  on  pilasters  in  the  east  and  west  walls.  The 
ends  of  these  girders  are  built  into  the  north  and  south 
walls,  and  where  they  rest  on  pilasters  they  are  anchored 
by  vertical  anchors  in  the  usual  way.     Their  tops  are 
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BRIDGE    SUPPORTS    PIPE    BELOW    WALKWAY 

braced  against  the  wall  with  steel  diaphragms  and  are 
anchored  to  the  wall  by  hook  bolts  embedded  in  the 
concrete. 

In  the  building  of  the  substructure  the  ashlar  courses 
were  carried  up  4  or  5  ft.,  the  circular  reinforcing  was 
placed  and  the  inside  form  sheets  were  erected  on  top 
of  previously  placed  forms.  To  prevent  cement  stains 
from  penetrating  the  stone  facing,  the  latter  was  painted 
(except  on  the  exposed  surface)  with  a  coat  of  stone 
backing.  This  limestone  is  a  dark  brown  color  when 
quarried,  due  to  a  small  amount  of  oil,  but  eventually 
the  oil  leaches  out  and  leaves  the  stone  white. 

On  the  river  side  is  a  combined  valve  and  screen 
chamber  in  the  main  engine-room  floor  level,  on  which 
are  located  the  lockers,  lavatories,  general  stores  and 
change  quarters.  Stresses  due  to  water  pressure  are 
transmitted  to  the  main  structure  through  the  par-' 
titions. 

All  valves  are  double-disk   gate   valves    rather  than 
sluice  gates.     Each  of  the  two  48-in.  lines  from  the  in 
take  branches  just  before  entering  the  chamber  into 


two  36-in.  lines,  thus  spreading  out  the  water  over  the 
screens  and  making  smaller  units  to  handle. 

A  double  line  of  flat  screens  of  J -in.  mesh  made  of 
No.  8  wire  may  be  raised  to  remove  debris  and  to  wash 
it  to  a  cleaning  floor.  This  floor  is  at  an  intermediate 
elevation  17.2  ft.  below  high  water,  for  the  highest 
stages  do  not  last  more  than  three  or  four  days,  and 
if  cleaning  should  be  necessary  during  that  time  it  can 
be  done  at  the  main  floor  level.  Velocities  provided  for 
through  one  set  of  screens  at  a  30,000,000-gal.  rate  and 
low  water  are  25%  of  the  B.7  ft.  per  sec.  provided  for  in 
the  pipes.  This  chamber  was  built  up  in  lifts  simul- 
taneously with  the  main  structure. 

Connection  with  the  old  station  will  be  effected  by 
a  covered  passageway  consisting  of  two  plate  girders 
faced  with  concrete  panels  and  supporting  three  cross 
diaphragms  and  a  concrete  slab,  on  which  are  built 
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STEEL,    PLATES    AND    ANGLES    CONNECT    OUTSIDE    AND 
INTERMEDIATE  CUTTING   EDGES 

hollow-tile  walls  faced  with  stone,  the  whole  being  cov- 
ered with  a  concrete  slab  roof.  Connection  is  made 
with  the  embankment  by  a  bridge  of  three  girders  sup- 
porting the  two  42-in.  discharge  pipes  from  the  station. 
The  bridge  is  under  the  concrete  walk,  thus  hiding  the 
pipes  from  view,  whereas  in  the  old  station  they  are 
suspended  from  rod  trusses.  Venturi  meters  are  to  be 
placed  under  this  bridge.  As  there  will  not  be  much 
opportunity  for  the  water  threads  to  straighten  out 
before  entering  the  meter,  vanes  are  placed  in  the  wall 
casting  immediately  in  advance  of  the  meter  tube. 

The  construction  of  the  pumping  station  is  being  car- 
ried out  by  the  Fruin-Colnon  Contracting  Co.  and  the 
Missouri  Valley  Bridge  &  I'-on  Co.  A.  L.  Hupe  is  engi- 
neer in  charge  of  construction  and  design,  working  un- 
der the  general  direction  of  James  B.  Wilson,  chief 
engineer  of  the  Louisville  Water  Company. 


Roots   Fill   20-Inch    Sewer   Pipe 

Poplar  tree  roots  penetrated  the  joints  of  20-in.  storm 
sewers  at  Wilmington,  N.  C,  stopping  the  free  flow  of 
water  and  in  some  cases  breaking  the  terra  cotta  pipe. 
In  most  cases  it  was  necessary,  according  to  J.  E.  Hol- 
ton,  superintendent  of  streets,  to  cut  down  the  trees  to 
avoid  trouble. 


Table  for  Estimating  Water-Main 
Extension  Costs 

By  Allen  F.  Brewer 

Estimator,      American      International      Shipbuildins      Corporation, 
Morion    Station,    I'enn. 

WITH  current  rates  for  materials  and  labor 
fluctuating  as  they  are  today,  it  is  of  inestimable 
value  to  the  water-works  engineer  to  be  able  to 
calculate  to  a  fair  degree  of  accuracy  the  probable  cost 
of  any  extension  of  mains  he  may  have  in  view.  More 
than  ever  is  it  necessary  that  unit  costs  be  calculated 
for  each  particular  extension.  No  longer  can  he  safely 
judge  that  if  a  certain  4-in.  main  laid  several  weeks 
ago  cost  60c.  a  foot,  another  such  can  be  estimated 
at  about  that  figure  today.  To  take  such  a  chance 
might  result  in  a  disastrous  investment,  especially 
where  the  number  of  customers  to  be  served  is  limited. 

The  accompanying  table  shows  how  such  an  itemized 
calculation  for  unit  costs  of  water  mains  may  be  pre- 
pared. The  figures  quoted  are  of  course  not  based  on 
current  prices,  but  have  been  assumed  arbitrarily, 
merely  to  serve  as  an  example. 

Such  a  tabular  estimate  is  of  much  value  where 
affirmative  action  is  required  of  a  State  Public  Utility 
Commission  before  the  company  may  legally  charge  for 
water  supplied  by  any  new  extension.  It  will  lessen  the 
work  of  the  commission's  valuation  engineers  markedly, 
usually  doing  away  with  all  investigation  on  their  part 
except  for  a  cursory  check  of  the  data  submitted. 

TABLE  SHOWING  MANNER  OF  DERIVING  UNIT  COSTS  OF 
ITEMS  INVOLVED  IN  WATER-MAIN  EXTENSIONS 

Size  of  Pipe  in  Inches ■ — - 

Item  and  Description  4  6  8  10  12 

Weight  per' foot,  lb 19.33  30.25  42.08  55  91  73.83 

Cost  of  pipe  per  ton,  f  .o.b. 

siding    $27.50         $26.00         $25  50         $25.25         $25   25 

Cost  of  specials  at  3%  of 

cost  of  pipe -83  .78  .77  .76  .76 

Total  cost,  pipe  and  spe- 
cials, per  ton 28.33  26  78  26  27  26  01  26.01 

Carting     from     cars     to 

trench  at  $1.00  per  ton.       1.00  1.00  1.00  1.00  1.00 

Cost  per  ton.  delivered. .  .      29.33  27.78  27.27  27  01  27.01 

Cost  per  foot,  delivered..  .284  .420  .573  .755  .998 

Joint  material  (lead  and 

cement),  per  jt $0,300         $0  500         $0  700         $0  900         $1,100 

.Joint  material  a:8  above, 

plus  5%  for  extras 315  525  735  945  1.155 

Joint  material  as  above, 

per  foot  (1-1 2  of  above).  026  .044  061  079  096 

Misc.     material     (blocks, 

fuel,  etc.),  per  ft $0,002         $0,002         $0  003         $0  003         $0  004 

Total  material,  per  ft....      $0,312         $0,466         $0,637         $0,837         $1,098 
.■storeroom  expense  (3%  of 

material  cost) .009  .014  .019  025  033 

Total  material  cost $0,321  $0,480         $0  656         $0  862         $1,131 

Labor: 
Average  width  of  trench, 

ft  15  1.66  I    75  1.83  2  0 

Total  depth  of  trench,  ft. .        3.42  3.57  3.75  3.91  4  08 

C'ontents    of    trench    per 

foot,  cu.ft 5.13  5.95  6  57  7.17  8   16 

Contents    of    trench    per 

foot,  cu.yd 19  .22  .243  265  303 

Trenching  and  backfilling 

(at  60c  per  yd.),  per  ft..  .114  .132  .146  .159  .182 

Laying,    calking,    setting  _  „,,  .,„ 

valves,  etc         023  .027  030  .035  040 

Total,  labor  laying  pipe.  $0.137  $0.159  $0.176  $0.194  $0  222 
Tools,  carting,  lost  time, 

27voy'^'.  .'.*"  .^."'.^".  °'  $0.014  $0.016  $0018  $0  019  $0.022 

Total  labor  cost $0,151  $0,175  $0,194  $0,213  $0,244 

Total  labor  and  material  ..    „,r  ^ine 

costs,  per  ft  $0  472         $0  655  $0  850         $1075  $1375 
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Railways  File  Field  Surveys  of 
Water-Supplies  in  Texas 

Meet  U.   S.   Public   Health   Service    Rule    Covering 

Water  Served  by  Common  Carriers — 

Special  Form  Used 

By  Raymond  G.  Upton 

First   Lieutenant,    Medical   Corps.,    U.    S.    N.    A.  ;    Lately   Assistant 
Sanitary  Engineer,  Texas  State  Board  of  Health.  Austin 

BY  A  recent  ruling  the  U.  S.  Public  Health  Service 
requires  a  field  survey  of  vi^ater-supplies  to  be  made 
and  certified  along  w^ith  the  certificates  of  analysis  of 
the  vi^aters  which  are  furnished  to  common  carriers  for 
drinking  and  culinary  purposes.  No  definition  of  v^^hat 
this  field  survey  shall  consist  of  is  given.  In  order 
to  arrive  at  some  standard,  and  also  to  furnish  a  perma- 
nent record,  the  Bureau  of  Sanitary  Engineering  of  the 
Texas  State  Board  of  Health  has  worked  out  a  form  by 
which  field  surveys  are  being  made.  Division  engineers 
of  the  railroads  and  other  competent  persons  are  author- 
ized to  make  the  sanitary  inspections  and  to  make  re- 
ports to  the  State  Board  of  Health  on  the  blank  forms 
furnished  to  them.  These  reports  are  filed  as  a  perma- 
nent record  and  certificates  are  made  out  in  accordance 
with  them.  Only  men  of  recognized  ability  have  been 
in  charge  of  the  work,  and  good  results  have  been  ob- 
tained. 

Many  reports  indicate  possible  sources  of  contami- 
nation. In  such  cases  steps  have  been  taken  to  have  the 
necessary  improvements  made.  Most  owners  of  water- 
supplies  are  glad  to  be  informed  concerning  defects  in 
their  systems,  if  such  exist,  and  splendid  cooperation 
in  making  the  necessary  improvements  has  uniformly 
resulted. 

In  most  cases  where  waters  have  not  been  approved 
on  the  basis  of  the  field  survey  the  analytical  results 
have  also  shown  contamination.  The  blank  form  used 
to  record  the  results  of  these  surveys  is  submitted  here- 
with. 

As  stated,  the  field  survey  is  now  required  of  the  rail- 
ways. It  is  hoped  that  its  use  by  municipalities  will 
also  be  made  compulsory. 

TEXAS  STATE  BOARD  OF  HEALTH,  AUSTIN,  TEXAS 
BUREAU   OF   SANITARY   ENGINEERING 

Certificate  of  Field  Survey  of  Water  for  Water  Supplied  on  Cars, 

Vessels,  Vehicles,  or  Other  Conveyances  by  Persons,  Firms,  or 

Corporations  Engaging  in  Interstate  Traffic 

This  is  to  certify  that  a  field  survey  has  been  made  this 

day  of 191.  .  .  .of  the  source  or  sources  of  the  water 

supplied  to (name  of  carrier) 

at (station    or    port) 

from (hydrant,  well,  cistern  or  tank) 

of.  .  .  .  (name  of  owner;  if  private  supply  give  exact  location)  .... 
for  drinking  and  culinary  purposes  on   cars,   vessels,   vehicles,   or 

other   conveyances   of   the   aforesaid    carrier 

Field   survey   made   by Division   Engineer 

of    the 

Below  follows  the  report  of  the  field  survey  made  by  the 
Division  Engineer  of  the  interstate  or  intrastate  carrier  whfch 
is  applying  to  the  State  Health  Officer  of  Texas  for  certification 
of  water  furnished  for  drinking  or  culinary  purposes  on  cars, 
vessels,  vehicles,  or  other  conveyances  of  the  aforesaid  carrier. 
Certificates  may  be  revoked  at  any  time  by  the  State  Health 
Officer,  should  the  conditions  be  found  contrary  to  the  statements 
below  or  otherwise  unsatisfactory  upon  inspection  by  an  inspector 
duly  appointed  by  the  State  Health  Officer  All  drawings  or 
sketches  shall  be  furnished  on  11  x  8J-in.  tracing  cloth  and  thx:ee 
blueprints  of  same  shall  be  furnished,  together  with  the  report 
given  below. 

If  source  of  supply  is  well,  what  is  its  depth 

How  high  does  water  rise  in  the  casing Size  of  casing 


Kind  of  caHing. Kind  of  pump  u.-ied 

Capacity  of  well  in  ^allon.s  pfr  hour • 

May  oil,  surface  drainage  or  seepage  enter  the  well   (make  care-' 
I'ul  examination  and  report  fully) 

What  is  the  ch.  racter  of  the  soil Of  soil  or  rock  below 

tiie     surface 

Is  the  well  fed  entirely  by  artesian  water 

Is  the  well  fed  by  both  surface  and  artesian  water 

Is  the  well  fed  entirely  by  surface  water 

Is  water  furni.shed  raw  or  treated How  treated 

If  water  is  not  supplied  from  a  well  what  is  Its  source 

Is  it  furnished  raw  or  treated Describe  treatment  and  plant 

used    

If  chemicals  are  used  how  much  and  what  kind 

Make  drawing  on  letter  size  tracing  cloth,  indicating  on  same 
well,  pump  house,  treatment  plant,  and  intake  pipes  from  reservoir 
or  river.  Also  indicate  all  closets  not  connected  to  an  approved 
sewer  system,  all  ces.spools,  standing  water,  ri\er3  or  branches, 
horse,  cow,  and  hog  lots  and  barns,  cemeteries,  incinerators, 
dumping  grounds,  slaughter  houses,  bathing  beaches,  pleasur 
re.sorts,  parks,  schools,  and  factory  or  laundry  di.«charging  wa.st<- 
any  of  which  are  adjacent  to  the  river  or  lake  from  which  the 
supply  is  taken.  Also  indicate  distances.  Indicate  any  other 
likely  source  of  contamination  located  at  a  greater  distance. 
Tracing  and  blueprints  must  be   furnished. 

If  water  is  stored  in  standpipe  or  reservoir  give  capacity,  height. 

and    structure 

Is  tank  open  or  covered How  many  gallons  used  from  it  daily 

May  any  surface  contamination  or  rain  water  enter  the 

tank  or  reservoir (answer  fully) 

Are  pipe  lines  and  reservoirs  ever  cleaned  and  flushed 

In   cases  of  emergency  may  water  be   pumped   into   res  rvoir   or 
service  lines  from  other  source If  so  describe  fully 

What  is  your  opinion  of  the  desirability  of  this  water  for  drinking 
purposes 


Signed 

Div.   Engineer,  R.   R.  Co. 


P.  O.  Address 


Water  Meter  Program  at  Philadelphia 

Beginning  in  May  water  meters  must  be  set  on  all 
new  connections  to  the  Philadelphia  watenvorks,  in 
accordance  with  an  ordinance  recently  adopted  by  the 
city  council.  Sentiment  in  favor  of  universal  metering 
within  a  reasonable  time  is  growing.  As  recently  as 
Apr.  15,  the  executive  council  of  the  Board  of  Trade 
unanimously  adopted  a  report  favoring  waste  curtail- 
ment in  view  of  the  water  shortage  last  winter  and 
advocating  the  introduction  of  meters  where  possible. 
Similar  action  has  been  taken  by  committees  of  the 
Chamber  of  Commerce. 

According  to  information  supplied  to  Engineering 
Neivs-Record  by  C.  E.  Doris,  chief  of  the  Bureau  of 
Water,  there  are  about  70,000  water  meters  installed  in 
Philadelphia.  These  were  practically  all  manufacturing 
pfants,  business  houses,  saloons  and  other  large  water 
users,  besides  many  dwellings. 

Property  owners  are  required  to  pay  for  meters. 
The  minimum  charges  for  metered  water  supplied 
through  ferrules  of  various  sizes  and  the  quantities 
which  these  charges  cover  are  as  follows: 


Size  of 

Miaiiiiuni 

Cu.Ft. 

Ferrule,  In. 

Chargo 

Allowed 

\ 

$8 

8,000 

i 

12 

12,000 

i 

18 

18,000 

32 

32,000 

\\ 

SO 

50,000 

\\ 

75 

75,000 

2 

130 

!  30,000 

3 

290 

290,000 

4 

515 

515,000 

6 

1,150 

'150,000 

It  will  be  noted  that  those  using  up  to  the  allowed 
amount  get  water  for  $1  per  1000  cu.ft.  The  charge 
for  all  water  above  the  quantities  stated  is  40c.  per  1000 
cubic   feet. 
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Coal  Pre-Filter  Prevents  Sand  Accretion  in  Final 

Rapid  Water  Filters 

Rehabilitation  of  Former  Private  Water-Works  at  Lawrence,  Kan.,  Involves  Increased  Supply  From 
Wells,  Complete  Purification  Plant  for  Iron  and  Hardness  Removal 


SaND  incrustation  will  be  reduced  to  a  minimum,  in 
the  water  softening-  plant  nearing  completion  at 
Lawrence,  Kan.,  by  interposing  a  roughing  pre-filter 
just  after  the  treatment  in  the  settling  basins  and  be- 
fore the  coagulant  application  for  the  final  rapid  filters. 
Improvements  at  Lawrence,  a  city  of  15,000  persons,  in- 
clude practically  revamping  the  whole  system,  as  a  long 
^^edious  controversy  with  a  private  company  over  pur- 
chase by  the  city  had  led  to  a  bad  state  of  repair.  It 
was  almost  imperative  to  remove  the  iron,  ranging  from 


THE  NEW  WATER- WORKS  PLANT  AT  LAWRENCE.  KAN..  WAS  PUT 
ALONGSIDE   THE    OLD   ONE 

8  to  15  p.p.m.,  and  to  reduce  the  hardness,  which  is 
practically  all  carbonate.  Wells,  60  ft.  deep  and  16  ft. 
in  diameter,  situated  along  the  Kansas  River  above  the 
city,  supplied  an  insufficient  amount  of  water.  The 
city  is  growing  rapidly,  and  must  supply  a  student  pop- 
ulation of  3000  at  the  State  University  and  the  Haskell 
Indian  School.  In  consequence,  improvements  on  a 
large  scale  were  initiated  in  1916.  Black  &  Veatch,  con- 
sulting engineers,  Kansas  City,  Mo.,  were  put  in  charge. 
An  extensive  study  of  all  municipal  water  softening 
plants  was  made,  with  a  trip  to  each  to  note  operation 
problems.  As  sand  accretion  seemed  so  serious,  an  at- 
tempt was  made  in  the  design  to  overcome  this  difficulty 
by  means  of  the  pre-filters.  Other  features  in  the  plant 
include  a  gravity  aerator,  a  dry-lime  mixer,  an  under 
drained,  flat-bottomed  settling  basin,  anthracite  coal  or 
chats  in  a  pre-filter,  and  a  nonmetal  Wheeler  bottom 
final  filter. 

On  account  of  the  location  near  the  wells  the  old  plant 
was  subject  to  inundation  to  a  depth  of  13  ft.  in  extreme 
floods.  It  was  decided,  therefore,  to  build  a  new  pump- 
ing station  on  high  ground,  1  mile  from  the  wells;  to 
increase  their  capacity  by  driving  additional  well  points 


in  the  bottom  and  new  well  points  in  a  horizontal  direc- 
tion through  the  concrete  walls;  also  to  drill  a  new  24- 
in.  well  with  a  screen  extending  entirely  through  the 
water  bearing  strata.  The  alternative  was  to  use  the 
non  ferrous  river  water  at  about  the  same  expense,  but 
a  strong  feeling  against  the  river  water  existed  and  the 
city  officials,  in  connection  with  a  citizens'  advisory  com- 
mittee, decided  it  was  unwise  to  change  supplies  at  this 
time.  Connections  are  left,  however,  so  that  the  change 
can  be  made,  if  ever  desired,  at  a  minimum  expense. 

The  aerator  used  is  of  a 
type  first  devised  by  the  en- 
gineers for  a  plant  at  Excel- 
sior Springs,  Mo.,  where  it 
has  been  successful  in  the 
oxidation  of  the  iron  and  in 
the  removal  of  CO,,.  Elimi- 
nation of  the  latter  is  es- 
pecially desired  at  Lawrence. 
The  principal  feature  is  the 
small  amount  of  head  re- 
quired. 

Lime   is   fed   by   a   special 
mixer    designed    roughly    by 
the  consulting  engineers  and 
perfected   by   the   New  York 
Continental  Jewell  Filtration 
Co.,  which  has  the  equipment 
contract.    The  idea  was  to  get 
a     dry-feed     machine     which 
would  regulate  as  accurately 
as     liquid     fed    through    an 
orifice.      The    apparatus    was 
first  designed  for  Emporia,  Kan.,  and  has  worked  satis- 
factorily.    It  will  feed  from  5  to  20  grains  per  gallon 
when  the  plant  is  operating  at  a  maximum  of  2100  gal. 
per  min.,  equivalent  to  a  rate  of  2  gal.  per  square  foot 
per  minute,  or  125,000,000  gal.  per  acre  per  day. 


FINAL  FILTER  HAS  WHEELER  UNDER-D RAINS    WITH 
NO  METAL 
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Cross- Section    of  Settling  Basin 
SETTLING     BASIN     AND     ROUGHING     FILTER     HAVE   INTERESTING   DETAILS 


lfOU6HIN6'<. ; 


j.-j.-a.-1-.t.i 


r^ 


CHAMBER*,', 


J<J;9 


A  retention  period  of  one  hour  is  provided  in  lime- 
mixing  basins  where  the  water  is  mechanically  agi- 
tated as  it  passes  these  basins  either  in  series  or  parallel, 
A  variation  in  time  required  for  the  different  seasons 
of  the  year  is  anticipated. 


basin  from  the  filter  building  and  distributes  it  acros? 
the  ends  of  the  two  basins,  where  it  has  a  detention 
period  of  six  hours.  Collection  is  over  a  combined  weir 
and  division  wall  between  one  basin  and  the  pre-filter. 
Mechanical  agitators  stir  the  water  in  the  lime-mixing 
A  concrete  flume  carries  the  water  to  the  settling     basin  as  it  enters  and  just  as  it  leaves.     Coagulant  may 

be  applied  at  either  point. 
To  control  the  depth  of  sludge 
and  to  keep  the  basins  in 
continuous  operation  under- 
drains,  consisting  of  vitrified 
pipe  incased  in  concrete,  w.th 
:J-in.  openings,  4}  ft.  c.  to  c, 
lead  to  a  cast-iron  manifold 
with  valve  control  on  each 
line  of  s'^wers.  The  sewers 
are  each  controlled  by  quick- 
operating  valves.  The  mani- 
fold discharges  into  the  galler>' 
under  the  pre-filter.  from 
which  it  is  drawn  off  to  the 
sewer  or  to  a  pump  which 
returns  the  sludge  to  the  in- 
coming water.  No  slope  is 
given  to  the  floor,  as  previous 
experience  indicated  a  ridged 
floor  difficult  to  construct. 
The  cost  and  trouble  were  con- 
sidered unwarranted  because 
the  sludge  will  build  up  its 
own  angle  of  repose.  Pro- 
vided also  the  basin  is  cleaned 

LAYOUT   OP  NEW   PUMPING   ST.\TION  AND  WATER  TRE.ATMENT   PLANT 

AT  LAWRENCE,  KANSAS,  MAY  BE  STUDIED  frequenvly    cnough    to    avoid 
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hardening,  there  seemed  to  the  designers  no  reason  why 
the  residual  amount  of  sludge  which  would  always  be 
in  the  basin  would  cause  any  trouble.  Covers  over  these 
basins  will  prevent  algae  growths  and  maintain  the  low 
temperature  of  the  well  water.  It  will  also  improve 
the  appearance  of  the  plant. 

For  the  pre-filters  an  18-in.  layer  of  anthracite  coal  or 
Joplin  chats  is  to  be  used  over  14  in.  of  gravel.  As  this 
is  somewhat  of  an  experiment,  one  filter  will  have  coal 
similar  to  that  used  at  Dallas,  Tex.,  and  the  other 
chats.  If  the  latter  material  proves  to  be  satisfactory 
it  is  preferred,  because  of  its  availability  and  lower 
cost. 

The  steel-plate  underdrains  with  i-in.  holes  6  in.  c. 
to  c.  are  designed  for  a  high-velocity  wash.    The  filter- 


COMPACT    MACHINE     FEEDS    DRT    LIME    TO    WATER 

ing  rate  is  4  gal.  per  square  foot  per  minute,  twice  that 
of  the  final  filters. 

No  special  features  are  embodied  in  the  mechanical 
filters,  other  than  the  Wheeler  underdrains,  as  it  is  de- 
sired to  eliminate  entirely  any  metal  in  the  strainer- 
system.  An  alum-mixing  basin  has  a  1-hour  detention 
capacity.  Hydraulically  operated  valves  are  controlled 
from  tables.  The  clear  well  is  below  the  filters  and 
pipe  gallery. 


j~h      3  Pipe 


*Lp    Screw . 
Feec/ibr 
a/ryli, 


Ploo 


DETAILS   OP  MACHINE 
FOR    FEEDING    LIME 


Aerator  operates  under  low  head 

Wash-water  tanks  of  wood,  situated  on  the  third  floor 
of  the  headhouse,  were  chosen  after  considering  a  con- 
crete tank  on  a  tower  and  steel  tanks.  Wood  was 
selected  because  of  its  present  availability  and  lower 
cost.  The  tanks  can  be  replaced  easily  at  a  later  date 
without  tearing  down  the  building.  The  difficulty  of 
getting  a  bottle-tight  concrete  tank  and  the  unsightli- 
ness  of  such  a  tank  if  it  leaks  were  arguments  against 
building  a  tower  tank. 

To  avoid  discoloration  of  the  front  wall  of  the  build- 
ing, which  might  occur  from  seepage  through  the  con- 
crete walls  of  the  alum-mixing  basin,  which  is  back  of 
the  south  portion  of  the  east  wall  of  the  main  building, 
a  drained  opening  is  left  between  the  concrete  and  the 
brick  wall. 

In  the  construction  a  railway  track  was  laid  to  the 
site  and  the  contractor  built  first  the  coal  bunkers,  sub- 
sequently using  them  for  storing  concrete  materials. 
All  concrete  was  deposited  from  a  central  tower  and 
chuting  system,  supplied  by  a  gravity  mixer. 

The  Kansas  Paving  «fe  Construction  Co.  is  the  general 
contractor  for  the  work.  Black  &  Veatch,  Kansas  City, 
are  consulting  engineers  for  the  city  and  have  as  their 
resident  engineer  C.  I.  Dodd.  The  work  is  under  the 
general  direction  of  E.  H.  Dunmire,  city  engineer. 


Encl      Eleva+ion 


Fill  Forms  Pit  for  Submerged  Coal  Storage 

To  store  a  reserve  supply  of  coal  under  water  the 
Iowa  Railway  «&  Light  Co.  has  formed  a  basin  by  en- 
closing low  land  along  a  stream  near  its  power  plant 
at  Cedar  Rapids,  Iowa.  The  railway  crosses  on  a  fill 
15  ft.  high.  Another  fill  between  this  and  the  higher 
ground  makes  a  basin  460  x  130  ft.,  with  an  average 
depth  of  15  ft.,  and  capacity  for  about  20,000  tons  of 
coal.  The  sandy  top  stratum  was  removed,  leaving  a 
bottom  of  hardpan  upon  which  the  coal  is  dumped. 
Three  concrete  trestles  carry  tracks  across  the  pit. 
Coal  cars  on  these  are  unloaded  by  dumping  or  by 
means  of  an  electric  locomotive  crane  with  grab  bucket. 
This  crane  serves  to  reclaim  the  coal  as  needed,  loading 
it  into  hopper-bottom  cars  which  dump  into  the  coal 
hopper  at  the  power  station. 

A  centrifugal  pump  belted  to  an  electric  motor  is  pro- 
vided for  filling  the  basin  from  the  stream,  a  small  dam 
being  built  to  insure  a  sufficient  supply,  Water  is 
delivered  to  the  basin  through  two  4-in.  iron  pipes.  It 
has  not  been  considered  necessary  to  line  the  fills,  as 
they  are  practically  watertight.  The  work  was  done 
under  the  direction  of  J.  M.  Drabelle,  electrical  engineer 
of  the  company,  at  a  cost  of  approximately  $25,000. 
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Electrification  of  Pumping  Stations 
Saves  Coal  and  Money 

Philadelphia  Water  Bureau  Combines  Several  Small  Pumping,  Power  and  Lighting  Loads  at  One  of  Its 
Smaller  Pumping  and  Filtration  Plants  and  Saves  4000  Tons  of  Coal  a  Year  to  Help  Win  War 

By  Harrison  R.  Cady 

Mechanical    Kngineer.    Bureau    of  Water,    Philadelphia 


ELECTRIFICATION  of  the  Roxborough  pumping 
stations  of  the  Shawmont-Roxborough  filtration 
system,  one  of  the  smaller  divisions  of  the  Philadel- 
phia water-supply,  shows  the  trend  of  up-to-date 
practice  in  water-works  installations.  By  combining 
several  small  pumping,  power  and  lighting  loads,  and 
centralizing  the  work  of  boiler  equipment,  it  was  found 
possible  to  reduce  fuel  consumption  more  than  70  S^ 
and  to  effect  a  very  considerable  reduction  in  opera- 
tion and  maintenance  costs.  In  this  period,  when  fuel 
conservation  is  of  such  vital  importance,  probably  the 
outstanding  feature  of  this  project  is  the  annual  saving 
of  about  4000  tons  of  coal.  There  are,  however,  various 
engineering  problems  and  features  which  apply  as 
readily  to  industrial  plants  and  are  as  typical  of  them 
as  of  modern  water-works  service. 

Raw  water  from  the  Schuylkill  River  is  pumped  to 
settling  basins,  filtered  and  distributed.  Part  of  the 
distribution  is  by  gravity  and  the  remainder,  in  high 
elevation  areas,  by  direct  pumpage  against  standpipe 
pressure.  The  lower  filters  are  fed  from  their  settling 
basin  by  gravity,  but  since  the  upper  filters  are  about 
5  ft.  above  basin  level  their  supply  must  be  repumped. 
An  average  of  24,500,000  gal.  per  24  hours  is  filtered, 
of  which  the  upper  filters  handle  about  14,000,000  gal. 
The  standpipe  pumpage  averages  3,500.000  gallons. 

Standpipe  pumpage  and  the  low  lift  of  raw  water 
to  the  upper  filters  were  handled  by  the  Roxborough 
pumping  plant  which  was,  in  effect,  two  separate  sta- 
tions having  steam-driven  pumps  supplied  by  a  common 
boiler  plant.  Incidentally,  it  is  of  interest  to  note  that 
the  location  of  the  low-lift  station  at  this  place,  where 
a  common  boiler  plant  could  be  utilized,  was  an 
attempt  at  centralization  and  had  some  of  its  advan- 
tages, but  entailed  the  use  of  over  4000  ft.  of  main 
doubling  on  itself  and  producing  a  head  of  more  than 
twice  that  required  to  feed  the  filters  through  a  reason- 
ably direct  line.  The  combined  stations,  however,  did 
not  constitute  a  plant  of  sufficient  size  for  economical 
independent  operation  from  the  standpoint  of  either  fuel 
or  labor,  and  in  addition  to  this  the  fuel  cost  w?s 
increased  over  20%  by  a  difficult  haul.  As  a  central 
generating  station  the  advantages  of  the  Shawmont 
pumping  station  were:  A  convenient  railroad  siding 
from  which  coal  was  conveyed  direct  to  bunkers  and  an 
existing  boiler  load  of  1200  to  1600  hp.  Also,  due  to 
the  recent  installation  of  modern  pumps  and  stokers, 
there  was  sufficient  building  capacity  for  generating 
equipment,  and  the  additional  boiler  load  was  so  small 
a  percentage  of  the  total  as  to  have  no  effect  on  boiler 
room  operation  other  than  a  small  increase  in  fuel  con- 
sumed. 

The  electric  system,  which  is  now  nearly  completed 
and  is  in  partial  operation,  carries  the  standpipe  and 


low-lift  pumpage  and  in  addition  furnishes  power  for 
lighting  all  buildings  and  for  filter-wash  pumps,  sponge 
washer,  coal  conveyor,  machine  shop  and  various  other 
auxiliary  work. 

The  Shawmont  generator  equipment  consists  of  three 
187.5  ky.-a.  direct-connected  turbo  alternaters  running 
at  3600  r.p.m.  and  generating  60-cycle,  3-phase  current 


d SHAWMONT  POMPINa  ft 
GENERATING  STATION       LOWE:i> 


Dam 


ROXBOROUGH.^ 

FILTERS 
(LI.  t5) 


lOLD  LOIV-Un  STATKH 
\STA1DPIP£  STaTIOS 


GENERATIXG  AND  IMA IX  PUMPIXG  STATION  IS  LOCATED 
AT  RIVER  BELOW  PURIFICATION  WORKS 

at  2300  volts.  Turbines  ai'e  designed  for  condensing 
operation.  For  Shawmont  lighting  and  auxiliar>-  load, 
current  is  stepped  down  to  115  volts.  An  underground 
conduit  line  extending  along  Shawmont  Ave.  and  Eva 
St.  carries  lead-sheathed  transmission  cables  to  the 
standpipe  station  and  to  the  new  low-lift  or  booster 
station,  where  current  is  stepped  down  to  220  volts  for 
both  lighting  and  power  service. 

The  standpipe  pumping  equipment  consists  of  two 
6,000,000-gal.  and  two  3,500,000-gal.  pumps,  direct  con- 
nected to  150-  and  75-hp.  motors,  respectively.  The 
booster  pumping  equipment  consists  c^  two  15,000,000- 
and  one  7,500,000-gal.  centrifugal  pump  connected  to 
40-  and  25-hp.  motors,  respectively,  through  reduction 
gears.  These  motors  are  all  of  the  wound-rotor  slip- 
ring  induction  type,  with  variable  speeds  in  ten  steps 
actuated  from  drum  controllers.  This  speed  range  gives 
capacities  down  to  half  normal  under  the  practically 
constant  heads  required. 

A  typical  generator  load  cun'e  for  24  hours  and  the 
principal  component  loads  are  shown  by  the  accompany- 
ing diagrams.  Since  standpipe  head  is  practically 
constant,  the  curve  for  that  load  also  shows  the  varia- 
tion in  water  consumption.  Of  these  various  loads  the 
standpipe  pumpage  is  the  service  which  demands  abso- 
lutely continuous  operation  of  the  system,  since  an 
interruption  of  more  than  15  min.  might  have  serious 
results  in  case  of  a  fire  in  the  district  served  by  stand- 
pipe  pressure. 

This  necessity  for  continuous  service  and  the  high 
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cost  of  public  service  standby  has  made  certain  special 
features  of  plant  design  advisable.  Briefly,  these  "in- 
surance" features  consist  of  steam  lines  so  connected 
as  to  give  generator  turbines  an  independent  line  to 
individual  boilers  in  case  of  trouble  in  engine-room 
steam  mains  or  boiler  room  header;  two  sources  of 
condenser  water-supply  and  relief  for  noncondensing 
operation;  two  independent  transmission  cables;  and 
ample  reserve  in  generator,  transformer  and  pumping 
units. 

There  are  several  angles  from  which  the  question  of 
costs  and  investment  returns  may  be  considered  in  con- 
nection with  this  system.  Considering  it  strictly  as  a 
substitution  of  the  new  system  for  the  old,  there  is 
a  net  saving,  allowing  an  interest  and  depreciation 
charge  of  12%,  on  the  $100,000  invested,  of  $7000  per 
year  under  pre-war  coal  prices,  or  $13,500  per  year 
under  1917  coal  prices.  This  comparison,  however, 
is  hardly  fair  to  the  new  system,  since  no  allowance 
is  made  for  the  fact  that  the  old  equipment  had  de- 
preciated to  a  condition  where  large  expenditure  was 
necessary  to  bring  it  to  a  point  of  reasonable  depend- 
ability. 

Considering  the  generator  and  transmission  end  only, 
in  order  to  arrive  at  a  generally  accepted  basis  of 
comparison,  the  actual  operation  and  maintenance  costs 
and  an  interest  and  depreciation  charge  of  12%  on  the 
$55,000  invested  would  make  the  cost  of  power  de- 
livered at  the  station  switchboards  about  1.15c.  per 
kw.-hr.  under  pre-war  coal  prices,  or  about  1.52c.  under 


1917  coal  prices.  A  division  of  boiler-room  labor  cost 
and  general  overhead  and  superintendence  costs  on  a 
horsepower  basis  would  increase  these  figures  by  about 
0.03c.  per  kilowatt-hour. 


Heavy  Motor  Truck  Traffic  on 
Lincoln  Highway 

Dirt  Roads  Requiring  Extraordinary  Maintenance — 

Pennsylvania  Road  Department  Takes 

Three-Day  Census 

A  TRAFFIC  census  taken  recently  by  S.  W.  Jackson, 
assistant  engineer  of  District  13,  Pennsylvania 
State  Highway  Department,  is  interesting  as  an  in- 
dication of  the  punishm.ent  endured  by  some  roads 
through  the  present  period  of  transportation  congestion. 
The  most  interesting  point  selected  was  on  State  High- 
way route  No.  204  at  Darlington,  Beaver  Co.,  Penn.,  an 
earth  road  which  has  almost  bottomless  depths  when 
the  frost  comes  out  in  the  spring,  and  which  yields  very 
slowly  to  treatment.  It  connects  with  the  Lincoln  High- 
way at  Rochester,  and  is  traversed  by  nearly  all  the 
new  cars  and  trucks  passing  overland  from  Toledo  and 
Detroit  to  Pittsburgh  and  eastern  points  along  the  Lin- 
coln Highway. 

Between  7  a.m.  and  9  p.m.  on  the  days  of  the  census 
the  count  showed  the  following  results: 


Teams 
One-  Two- 

Date        Horse  Horse 

March  21 . .  . .    29  34 

March  22..  ..    26  20 

March  23 45  32 


Pleasure  Cars 

Run-  5-7 

about       Passenger 

78  367 

90  280 

102  392 


Trucks 
1-3  5-6 

Ton  Ton 

128  34 

106  43 

93  23 


Over  95%  of  the  cars  and  trucks  were  new  and  in 
transit,  east  bound.  In  most  cases,  where  new  com- 
mercial trucks  without  bodies  are  in  transit  from  the 
factories,  each  truck  driven  carries  a  second  truck 
loaded  on  the  chassis.  It  happened  that  no  United 
States  war  truck  trains  passed  over  the  road  when  the 
census  was  taken,  but  such  trains  are  being  brought 
over  this  road  almost  daily.  The  writer  recently  saw 
four  truck  trains  of  32  trucks  each,  in  addition  to 
officers'  cars,  pass  over  the  road  in  one  day.  A  ma- 
jority of  the  trucks  were  each  loaded  with  an  officer's 
car  in  crate. 

While  there  have  been  many  days  with  much  heavier 
traffic  than  that  shown  above,  these  figures  probably 
represent  a  fair  average  for  this  road  during  the  past 
two  months.  Under  such  traffic  it  requires  considerable 
work  and  material  to  keep  the  12  miles  of  dirt  road 
passable  under  all  weather  conditions.  It  has  been  nec- 
essary for  the  State  Highway  Department  to  keep  a  fleet 
of  six  to  eight  5-ton  motor  trucks  on  the  work  of  haul- 
ing materials,  and  during  the  past  eight  weeks  the  de- 
partment has  hauled  and  placed  daily  from  100  to  200 
tons  of  blast-furnace  slag. 

In  many  cases,  especially  when  the  frost  was  coming 
out  of  the  ground,  from  15  to  20  in.  of  slag  was  re- 
quired to  furnish  a  surface  sufficiently  stable  to  sup- 
port the  heavy  traffic.  This  work  is  being  rushed  and 
will  be  continued  until  such  time  as  arrangements  can 
be  made  to  divert  the  traffic  and  improve  the  road 
permanently. 


May  9,  1918 


ENGINEERING     NEWS-RECORD 


917 


Pipe-Testing  Apparatus  Saved  Both 
Water  and  Time 

Wood  Drum  with  Metal  Head  and  Hose  Connections 

Used  to  Test  42-in.  Reinforced-Concrete 

Pipe  at  Seattle  Water- Works 

By  T.  H.  Carver 

Assistant   Engineer    in    Cliarge    of   Water-Supiily,  Seattle,  Wash. 

IN  TESTING  some  42-in.  reinforced-concrete  pipe  for 
the  water-works  of  Seattle,  Wash.,  the  apparatus 
by  the  accompanying  drawing  and  view  proved  a  suc- 
cess, as  a  saver  of  both  time  and  of  water. 

The  apparatus  consisted  of  a  wooden  drum  K,  cov- 
ered with  sheet  iron.  The  outside  diameter  of  the 
drum  was  39  in.,  leaving  a  ll-in.  annular  water  space 
between  the  drum  and  the  inside  of  the  pipe.  Each  end 
of  the  drum  was  provided  with  a  testing  head  consist- 
ing of  eight  sliding  cast-iron  plates  A,  expanding  rods 
with  turnbuckles  B,  central  cast-iron  spiders  C  and 
tension  rod  L.  Rod  L  was  provided  with  a  right-hand 
thread  on  one  end  and  a  left-hand  thread  on  the  other 
end.    The  spiders  were  correspondingly  threaded. 

Around  the  circumference  of  the  expanding  plates  A 
there  was  laid  a  l]-in.  semi-circular  soft  rubber  gasket 
G  vulcanized  into  one  continuous  length.  A  soft  rub- 
ber sheet  H  was  wrapped  around  this  gasket,  projecting 
back  far  enough  on  the  drum  to  be  cinched  down  tight 
by  the  steel  band  M  recessed  into  the  drum  surface  as 
shown.  Over  all  of  this  was  wrapped  a  protecting 
sheet  of  heavy  canvas  18  in.  wide  tacked  to  the  drum 
along  the  inner  edge. 

The  working  pressure  on  the  pipes  varied  from  17 
to  39  lb.  per  square  inch.  The  test  requirements,  accord- 
ing to  the  specifications,  were  as  follows: 

Hydrostatic  Test:  Each  section  of  pipe,  after  having 
been  kept  in  storage  for  the  period  elsewhere  specified, 
shall  be  subjected  to  test.  The  ends  of  each  section 
of  pipe  shall  be  closed  by  water-tight  bulkheads.  The 
pipe  shall  then  be  filled  with  water  and  the  pressure 
thereof  raised  to  14  times  the  maximum  working  pres- 

^■Shell  of  Reinf.  Concrete   Pipe 


S-forTesfina/  individual 
Lenqfhs  before  layinij 
appro/.  8  ft 


S'fbr  Testinq  Joints  afer  1 

laying  5^  ft  ^ 


APPARATUS    CONSISTED    OF    A    WOODEN  DRUM 

AND    METAI^    HEAD 

For   separate   pipe   length,    s  ^  about    8    ft.  ;    for   joints    in   trench, 

about    3i    ft. 

sure  for  which  it  is  designed.  The  pipe  must  be 
absolutely  free  from  fractures  during  this  test.  The 
contractor  shall  furnish  all  bulkheads  and  testing  ap- 
paratus of  every  kind  and  all  labor  for  making  testings 
without  extra  compensation  above  the  price  bid  for 
concrete  pipe.  Testing  apparatus  shall  be  subject  to 
approval  by  the  city  engineer. 


Field  Test:  After  the  pipe  has  been  laid  in  the  trench. 
it  must  be  plugged  at  the  end  and  tested  with  hydro- 
static pressure  in  convenient  sections  of  such  length 
as  the  c'ty  engineer  may  direct,  to  li  times  the  pressure 
to  which  it  will  be  subject  under  the  natural  working 
conditions  when  in  operation,  etc. 

0.  C.  Little,  superintendent  for  the  contractor,  after 
some  experimenting  developed  the  apparatus  described 
for  the  hydrostatic  tests  and  it  was  accepted  by  the 


THK  TESTING  HEAD  HAD  SIX  SLIDING  CAST-IRON  PLATES 

city  engineer  as  satisfactory.  After  the  pipe  layin 
had  begun  he  was  permitted  to  use  the  same  apparatus 
for  the  field  tests,  but  since  in  this  case  it  was  only 
necessary  to  test  the  joints  between  consecutive  lengths 
it  was  made  only  3^  ft.  long.  This  also  reduced  the 
weight  and  facilitated  moving  from  joint  to  joint. 

In  adjusting  the  apparatus  for  a  test,  the  tension 
rod  L  was  turned,  screwing  the  spiders  C  together. 
The  movement  of  the  spiders  by  means  of  rods  B  forced 
the  sliding  plates  A  outwardly  and  pressed  gasket  G 
against  the  inside  of  the  concrete  pipe.  This  made  a 
water-tight  annular  space  between  the  outside  of  the 
drum  and  the  inside  of  the  pipe.  Any  irregularity  in 
the  pipe  was  taken  up  with  turnbuckles  on  rods  B. 
Hose  connections  were  made  at  valves  E  and  F.  Valve 
F  was  opened,  valve  1  at  £"  was  closed,  valve  2  opened. 
Connection  E  terminated  at  the  top  of  drum.  As  soon 
as  water  appeared  at  2.  indicating  that  all  air  had  been 
forced  out  of  the  annular  ring,  valve  2  was  closed,  valve 
1  was  opened  and  two  4-in.  hose  maintained  the  pres- 
sure through  /  and  e  during  the  test.  The  sheet-iron 
covering  of  K  did  not  have  soldered  seams,  and  thus 
permitted  some  leakage.  It  was  consequently  found 
that  two  hose  were  necessary  to  maintain  the  test  pres- 
sure against  this  leakage.  D  was  an  ordinary  pressure 
gage. 

In  both  tests  the  test  pressure  was  maintained  for 
five  minutes  and  considered  satisfactory  if  no  leaks 
occurred  within  that  time. 

Three  men  were  able  to  test  32  lengths  of  pipe  sep- 
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arately  in  8  hours.     In  testing  laid  pipe,  14  joints  were 
the  average  tested  in  the  same  time. 

The  work  was  done  under  the  direction  of  the 
engineering  department  of  the  City  of  Seattle.  A.  H. 
Dimock  is  city  engineer  and  T.  H,  Carver  is  assistant 
engineer  in  charge  of  water-supply. 


Meters  Help  But  Are  Not  Sufficient 
To  Control  Waste 

Unhampered  Officials  Holding  Strictly  to  Rigid 

Observance  of  Water  Ordinances 

Brings  Results 

ANNUAL  waste  surveys,  maintenance  of  meters, 
rigid  collection  of  high  bills  caused  by  fixture 
leakage,  education  of  consumers  and  absolute  backing 
by  the  higher  municipal  authorities  in  addition  to 
complete  meterage  of  a  water  system  are  factors  to 


Water  is  purchased  from  Chicago  at  a  rate  of  6.27c. 
per  1000  gal.  The  revenue  from  the  sale  of  water,  on  the 
total  quantity  pumped,  including  leakage,  is  13.71c. 
Per  capita  in  1917  the  consumption  was  67.6  gal.  and 
per  meter  it  was  308  gal.  The  minimum  night  rate 
was  500,000  gal.,  which  is  equivalent  to  14.3  gal.  per 
capita,  65.1  gal.  per  meter  and  5750  gal.  per  mile  of 
mains.  The  total  revenue  per  meter  exclusive  of 
hydrant  rental  was  $15.83,  while  the  total  operation  and 
maintenance  cost  was  $12.58.  Per  1000  gal.  consumed, 
including  water  unaccounted  for,  these  figures  were 
14.1c.  and  11.2c.  respectively.  Plant  cost,  interest  and 
depreciation  do  not  enter  into  these  items. 

The  meters  are  read  every  three  months  in  a  con- 
tinuous reading  system,  for  which  purpose  the  city  is 
divided  into  six  districts.  All  meters  which  the  meter 
readers  find  stopped  are  removed,  repaired  and  set  back 
within  a  week.  Periodical  tests  of  all  meters  in  service 
are  rigidly  made  at  5-year  intervals. 

Waste  surveys  are  made  annually  in  order  to  locate 


REDUCTION  or   NIGHT  RATE  IN  FIVE  TEARS  TO  PRACTICALLY    THE    AMOUNT    UNACCOUNTED    FOR 

INDICATES   EFFICIENCY   ATTAINED 


which  the  officials  of  Oak  Park,  111.,  ascribe  their  con- 
tinued success  in  controlling  water  waste.  Absolutely 
no  water  is  delivered  free  of  charge.  The  metered 
services  include  watering  troughs,  drinking  fountains, 
parks,  street  sprinklers  and  hydrants  when  used  for 
other  than  fire  purposes;  and  the  municipality  pays 
for  water  used  by  all  its  departments.  In  1913  the 
average  daily  consumption  with  a  population  of  26,000 
was  1,950,000  gal.  In  1917  the  population  was  35,000, 
yet  the  daily  consumption  was  only  2,366,000  gal. 
During  this  period  the  number  of  meters  in  service 
increased  from  5799  to  7683.  Oak  Park  has  alwpys 
been  100%  metered.  In  four  years,  then,  although 
the  population  has  increased  34.6%  and  the  number 
of  services  32.5%,  the  increase  in  average  daily  con- 
sumption is  only  21.3%.  This  means  that  the  per  capita 
daily  consumption  has  been  reduced  from  75  to  67.6 
gal.  or  9.9%,  Of  the  water  pumped  last  year  84% 
was  accounted  for  by  meters. 


the  leaks  which  have  developed  during  the  winter. 
Best  results  have  been  obtained  by  covering  the  entire 
system  roughly  by  the  pitometer  on  large  districts,  and 
then  finishing  up  on  the  subdivisions  block  by  block  by 
means  of  the  fire-hose-and-hydrant  method. 

In  connection  with  waste  elimination  every  one  of 
the  900  fire  hydrants  is  inspected  twice  a  year. 

During  1917  the  stoppage  of  invisible  underground 
leakage  totaled  250,000  gal.  per  day.  This  meant  a 
direct  saving  of  $5000  in  the  cost  of  water  for  the  year, 
in  addition  to  postponing  the  need  of  installing  auxiliary 

WATER  DISTRIBUTION  IN  OAK  PARK 

Per  Capita 

Class                                                         Gal.  porDay  %  of  Total  Per  Diem 

Industrial 235,900  9.97  6.74 

Commercial 131,000  5.55  3.75 

Public 100,000  4.23  2.85 

Domestic 1,498,000  63.30  42.80 

*Spwpr  flushing 22,700  0.96  0.65 

♦Fires 2,200  0.09  0.06 

Unaccounted  for 376,200  '5.90  10.75 

2,366,000  100.00  67  60 

♦  Estimate  from  recording  venturi  meter  on  discharge  of  pumps. 
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pumps  to  take  care  of  the  peak  loads.  This  was  a 
tangible  saving.  During  the  four  years  since  1913, 
$15,000  has  been  saved  in  the  cost  of  water. 

In  the  matter  of  complaints  regarding  high  water 
bills,  it  has  been  found  that  leniency  encourages  waste. 
Although  the  complainant  is  given  the  benefit  of  the 
doubt  from  the  first,  because  of  the  fact  that  it  is 
recognized  that  mistakes  car. 
be  made  in  several  ways,  ^ 
the  high  bill  will  stand  if  it 
is  clearly  proved  that  the 
water  was  actually  consumed 
whether  "used"  or  not.  In 
the  case  of  underground  leak- 
age when  the  motor  is  located 
in  the  parkway,  and  there  is 
no  negligence  on  the  part  of 
the  consumer,  the  lowest  legal 
rate  per  thousand  gallons  is 
allowed,  although  the  con- 
sumption may  not  be  suffi- 
cient to  come  under  that  head 
in  the  schedule.  Admonitions 
are  printed  on  the  backs  of 
the  water  bills,  explaining 
the  effect  of  slight  leakage, 
methods  of  detecting  it,  cost 
of  leakage  at  the  ordinary 
domestic  pressure  for  differ- 
ent size  of  streams  and  the 
policy  of  the  department 
regarding  leakage  and  waste, 
so  that  it  is  assumed  that  "he 
who  runs  may  read."  Expe- 
rience with  the  water  depart- 
ment and  its  policy  of  fair- 
ness and  inflexibility  has  been 
found  to  work  wonders,  so 
that  unnecessary  consumption 
has  decreased  generally  and 
the  annual  number  of  com- 
plaints on  account  of  high 
bills  have  been  reduced  from 
2000  to  600.  In  fact  the  pub- 
lic with  only  a  few  exceptions  has  been  cooperating  with 
the  management.  The  engineer  of  the  water  depart- 
ment affirms  that  although  the  foregoing  policies  have 
proved  successful,  they  would  for  the  most  part  have 
been  impossible  of  achievement  were  it  not  for  the  fact 
that  the  principal  authorities  of  the  city  have  '.con- 
sistently backed  the  officials  who  deal  directly  with  the 
people. 

It  has  been  found  in  many  instances  that  through 
inherited  suspicion  of  all  public  officials,  the  conse- 
quence of  inflexible  impartiality  has  been  destructive 
criticism  and  unjust  accusation.  This  has  been  the  case 
when  no  one  on  various  occasions  has  been  able  to 
find  a  "right"  person  higher  up  in  order  to  obtain  special 
favors  such  as  the  reduction  of  "unjust  bills."  It  is 
particularly  "irritating"  for  a  prosperous  looking  and 
apparently  influential  citizen  with  all  kinds  of  bank 
references  to  be  required  to  pay  the  $5  deposit  which 
is  demanded  of  all  renters  of  property  who  intend  to 
pay  water  bills.     He  is  told  that  in  order  to  interpret 


this  ordinance  fairly  everyone  mu.st  be  treated  alike, 
and  that  the  water  will  not  be  turned  on  until  the  deposit 
is  paid.  It  is  hard  to  convince  this  experienced  and 
sophisticated  would-be  customer  that  the  department 
makes  no  exceptions  and  that  the  laws  are  followed  to 
the  letter.  He  feels  sure  that  were  he  known  and  had 
friends  on  the  "board"  he  would  not  be  "held  up." 
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HOW    THE   WATER    STATISTICS    IN   A  100%     METERED    CITY    REFLECT    THE 

VIGILANCE    PRACTICED 


Threats  have  often  been  made  against  "arbitrary 
clerks"  who,  knowing  that  they  win  have  full  support 
from  the  powers  that  be,  will  do  their  duty  without 
hesitation.  Embellished  stories  of  discourtesy  and 
"German"  efficiency  have  been  written  to  board  mem- 
bers. However,  fortunately  for  the  water  department 
morale,  both  sides  of  the  stories  are  always  heard  be- 
fore a  decision  is  made,  and  owing  to  a  complete  card 
index  of  complaints,  including  all  calls  of  whatever 
nature  for  the  past  five  years,  the  distorted  tales  are 
invariably  disproved.  This  sport  of  interfering  with 
the  operation  of  the  water  department  has  not  proved 
profitable  and  at  the  present  time  very  little  difficulty 
is  experienced  in  enforcing  the  provisions  of  the 
ordinance. 

Collection  of  bills  is  the  principal  bUgbear  of  the 
efficient  water  department  manager.  In  Oak  Park  it 
is  customary  for  tenants  rather  than  for  owners  to 
pay  water  bills.  The  proximity  to  Chicago  makes  it 
easy  for  a  considerable  number  of  irresponsible  con- 
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sumers  to  disappear  and  leave  unpaid  bills.  The  $5 
deposit  is  a  good  security,  but  it  is  found  that  many 
persons  will  move  away  without  claiming  the  deposit 
and  allow  other  tenants  to  occupy  the  premises  with- 
out notifying  the  water  department.  Notices  which 
are  mailed  30  days  after  the  rendering  of  the  bills 
bring  in  a  goodly  portion  of  the  delinquents,  but  there 
is  a  class  which  does  not  pay  until  forced  to.  This 
type  of  customer  is  often  satisfied  that  all  is  well  if 
he  can  pay  the  bill  to  the  inspector  who  calls  to  shut 
off  the  water  for  non-payment.  He  is  willing  to  repeat 
the  process  every  quarter. 

Oak  Park,  however,  has  found  that  it  pays  to  shut 
off  the  water  first  and  then  refuse  to  take  the  pay- 
ment of  the  bill  unless  the  dollar  penalty  is  collected 
with  it.  Very  few  "dead  beats"  want  to  pay  that 
dollar  twice,  and  many  try  to  avoid  it  the  first  time 
by  appealing  to  some  one  "higher  up"  with  stories  of 


injustice,  first  offense,  etc.  But  the  case  is  dropped 
when  records  of  previous  notices  sent  to  the  customer, 
calls  made  in  the  past  under  the  old  system  of  leniency, 
and  his  rank  in  the  class  of  "poor  pays"  are  brought 
out. 

Many  consumers  who  leave  the  city  owing  unpaid 
water  bills  return  after  a  year  or  so  to  find  that  the 
water-supply  is  shut  off  from  the  house  which  they 
intend  to  occupy.  They  make  application  for  water 
and  discover  that  they  cannot  get  it  until  they  pay  all 
old  bills.  This  is  made  possible  by  the  elaborate  though 
practical  card  system  and  rating  of  water  takers.  The 
result  of  this  vigilance  has  been  the  reduction  in  the 
delinquent  accounts  which  apparently  cannot  be  col- 
lected from  $900  in  1914  to  $300  in  1917. 

H.  P.  T.  Matte  is  engineer  of  the  water  department, 
reporting  to  W.  F.  Sargent,  commissioner  of  public 
works. 


Port  Enlargement  Active  at  Mobile 

Gulf    City    Has    One    Municipal    and    Two  Railway 
Terminals  Under  Way  Besides  Construc- 
tion of  Large  Shipyard 

MOBILE,  Ala.,  is  an  exception  among  the  smaller 
;oast  cities  of  the  Atlantic  and  Gulf  States  in  that 
it  is  actually  starting  the  construction  ol  a  number  of 
port  terminals  and  is  enlarging  its  harbor  facilities  to 
take  care  of  the  increase  of  ocean  trade  the  next  few 
years  surely  will  bring.  Work  has  been  started  on  a 
municipal  pier  project  to  cost  about  $600,000,  and  two 
railroads  have  appropriated  a  considerable  amount  of 
money  for  the  enlargement  of  their  local  harbor  termi- 
nals. The  Federal  Government  is  contributing  its  share 
by  an  appropriation  of  $1,100,000  for  deepening  the 
ship  channel  to  30  ft.  from  the  city  to  the  lower  bay. 

Bond  Issue  Voted  for  Improvement 

A  $600,000  bond  issue  covering  the  municipal  im- 
provement was  voted  by  the  city  some  time  ago.  Pur- 
suant to  the  instructions  received  from  the  voters,  the 
city  has  started  on  a  municipal  dock  project  which  has 
for  its  present  central  feature  the  construction  of  a  long 
pier  located  within  the  city  limits  on  Mobile  Bay  and 
about  3i  miles  south  of  the  present  municipal  wharves. 
Around  this  pier  it  is  expected  to  build  up  a  municipal 
water  terminal,  future  work  to  include  drainage,  rail- 
road connections  and  the  construction  of  warehouses.  A 
contract  has  just  been  let  to  the  firm  of  Chesley,  Earl 
&  Heinbach,  of  Buffalo,  N.  Y.,  for  approximately  $300,- 
000  for  the  construction  of  a  timber  frame  bulkhead 
within  which  will  be  placed  a  fill  to  form  the  pier,  the 
fill  to  be  made  from  material  dredged  from  the  main 
Government  channel,  which  is  about  a  mile  and  a  half 
from  the  shore  line  and  from  nearby  berths. 

The  shoreward  bulkhead  will  form  a  section  of  new- 
made  land  about  1700  ft.  parallel  to  the  shore  and  ex- 
tending out  about  2500  ft.  Reaching  out  from  one  end 
of  this  land  will  be  the  300-f t.  pier,  about  5800  ft.  long, 
bringing  the  outshore  end  of  the  new  pier  section  8300 
it.  from  the  shore.  This  will  leave  an  area  of  space 
available  for  warehouses  and  other  important  improve- 


ments of  5800  X  300  ft.  and  2500  x  1700  ft.  It  is  pro- 
posed to  dredge  in  front  of  the  bulkheads  to  a  depth 
and  width  suitable  for  ocean-going  vessels.  The  present 
depth  is  only  about  5  ft.  and  the  dredging  contemplated 
gives  a  depth  of  30  ft.,  material  from  which  will  be 
added  to  the  Government  dredging  to  make  the  main 
fill. 

The  railroad  terminal  will  be  undertaken  by  the  Gulf, 
Mobile  and  Northern  R.R.  Co.  and  the  Mobile  &  Ohio  R.R. 
The  former  plans  the  construction  of  three  piers  and 
large  terminal  facilities  to  cost  in  all  about  $1,000,000. 
The  latter  is  rebuilding  its  grain  elevator  and  an  old 
pier.  The  new  railway  terminal  is  in  the  same  general 
district  as  the  proposed  municipal  work. 

A  large  shipyard,  built  by  a  subsidiary  of  the  United 
States  Steel  Corporation,  is  to  be  added  to  the  two  yards 
already  in  the  Mobile  district,  one  the  yard  of  the  Kelly- 
Atkinson  Construction  Co.  of  Chicago,  where  work  is 
in  progress  for  Government  ships,  the  other  that  of 
the  Alabama  Dry  Dock  &  Shipbuilding  Co.,  which  also 
has  government  contracts  and  which  is  putting  up  a 
10,000-ton  dry  dock. 

The  large  shipyard  for  the  Chickasaw  Shipbuilding 
Co.,  the  subsidiary  of  the  United  States  Steel  Corpora- 
tion, is  building  about  8  miles  north  of  Mobile  on  the 
Mobile  River.  Here  on  a  tract  comprising  12,000  or 
more  acres,  construction  is  now  going  on,  mainly  in  the 
way  of  putting  up  buildings  to  house  the  shipbuilders. 
An  interesting  feature  of  the  new  plant  is  its  location 
on  a  waterway  which  permits  the  barging  of  the  steel 
needed  in  its  operations  down  the  Warrior  and  Mobile 
rivers  from  the  Steel  Corporation's  furnaces  at  Birm- 
ingham. The  details  of  the  plant  itself  have  not  yet 
reached  a  stage  where  much  publicity  can  be  given  to 
them. 


Searles  Lake  Potash  Lands  Opened 

The  Searles  Lake,  California,  deposit,  recognized  as  a 
large  and  available  source  of  commercial  potash,  has 
been  opened  by  recent  action  of  the  Department  of  In- 
terior and  two  plants  are  manufacturing  potash  from 
this  source  at  present.  Saturated  brine  deposit  is  the 
source  of  potash  now  being  produced. 
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Improvements  in  Water  Distribution  System 
Under  Efficient  Organization 

Chicago  Water-Pipe  Extension  Division  Has  Engineering  Supervision — Engineer  of  Standards  Devises 
New  Appliances  and  Methods — Some  Recent  Advances  and  Savings  Described 

By  R.  S.  Spalding 

KiiKineer   of    Water    I'ip.-    Kxtension.    Chicago 


RECENT  improvements  in  tlie  water  distribution 
system  of  Chicago  include  the  adoption  of  a  power 
driven  tapping  machine  and  a  new  fire  hydrant,  stand- 
ardization of  gate  valves,  the  use  of  valves  of  reduced 
diameter  on  large  mains,  and  leakage  reduction  in 
streets  about  to  be  paved. 

Distribution  of  water  in  Chicago  is  handled  by  the 
water  pipe  extension  division  of  the  bureau  of  engi- 
neering. Department  of  Public  Works.  This  division 
has  charge  of  all  work  in  connection  with  pipe  laying 
and  the  maintenance  of  the  distribution  system  from  the 
pumping  station  walls  to  the  consumers'  service  boxes. 
All  water  main  laying  work  is  done  by  day  labor  hired 
by  the  city,  except  that  mains  paid  for  by  special  assess- 
ment are  laid  by  contract. 

Organization:  The  city  is  divided  into  eight  dis- 
tricts, each  supervised  by  a  district  foreman  who  has 
charge  of  all  construction  and  maintenance  work  in  his 
district,  with  the  exception  of  the  laying  of  large  feeder 
mains,  which  is  done  by  a  floating  construction  gang. 
This  gang  is  equipped  with  three  trench-digging  ma- 
chines and  lays  not  only  feeder  mains  but  also  small 
mains  where  machine  work  is  economical  and  where 
there  is  sufficient  work  to  be  done  at  any  one  place  to 
warrant  the  use  of  a  machine. 

The  engineering  work  of  the  division  is  supervised 
from  the  main  office  by  the  engineer  of  water  pipe  ex- 
tension, who  reports  directly  to  the  superintendent. 
Under  the  engineer  of  water  pipe  extension  are  an  as- 
sistant engineer  of  systems 
and  standards  and  three  di- 
vision engineers,  each  of 
whom  is  in  charge  of  the 
engineering  work  in  a  sec- 
tion of  the  city  comprising 
about  90  square  miles.  Frank 
I.  Bennett  is  commissioner 
of  public  works;  John  E. 
Ericson  is  city  engineer; 
H.  W.  Clausen  is  assistant 
city  engineer;  H.  L.  Lucas 
is  superintendent  of  water 
pipe  extension,  and  R.  S. 
Spalding  is  engineer  of  water 
pipe  extension. 

The  engineer  of  systems 
and  standards  works  in  the 
main  office,  devises  new 
schemes  and  keeps  in  touch 
with  everj^thing  done  by  the 
engineering  and  other 
forces,  so  that  the  most  effi- 
cient methods  of  handling 
work  mav  be  used.     He  also 


keeps  himself  informed  concerning  practice  in  other 
cities  so  that  the  most  modern  methods  may  be  utilized 
in  Chicago. 

Power  Tap-ping  Machine:  Up  to  a  few  months  ago  all 
service  taps  larger  than  2  in.  were  made  by  a  hand- 
power  machine.  This  method  required  a  gang  of  four 
to  six  men.  After  considerable  study  it  was  decided  to 
drive  the  machine  by  an  air  motor  supplied  from  a  com- 
pressor of  40  cu.ft.  capacity  mounted  on  a  li-ton  truck 
and  driven  from  the  truck  motor  by  means  of  a  silent 
chain  and  sprocket.  This  sprocket  was  mounted  on  the 
shaft  back  of  the  transmission  case  and  connected 
through  a  clutch  to  the  transmission.  The  new  driv- 
ing equipment  was  devised  by  the  pipe  extension  di- 
vision. 

This  outfit  makes  all  cuts  from  3  to  8  in.  in  diameter, 
inclusive,  on  all  sizes  of  mains  from  6  to  48  in.  It  is 
operated  by  a  machinist  who,  with  the  truck  driver, 
does  the  work  instead  of  the  gang  of  four  to  six  men 
formerly  necessary.  The  entire  operation  of  making 
connection  from  the  main  to  the  service,  including  the 
setting  of  connection  on  pipe,  making  of  cut  and  re- 
loading of  machine  on  truck,  can  be  performed  in  about 
45  minutes.  The  actual  cutting  time  is  about  20  min- 
utes. By  the  old  hand  method  of  making  cuts  the 
complete  operation  took  from  two  to  four  hours. 

Nexc  Fire  Hydrant:  For  years  the  city  of  Chicago 
has  made  its  own  fire  hydrants.  This  type  of  hydrant, 
called  the  Cregier,  after  the  inventor,  was  fairly  satis- 
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factory  in  operation,  except  that  the  automatic  drain 
valve  gave  considerable  trouble.  There  were  also  an 
auxiliary  valve  in  the  bottom  of  the  hydrant  and  inde- 
pendent nozzle  valves,  all  of  which  resulted  in  high  main- 
tenance costs  as  well  as  comparatively  high  manufactur- 
ing cost. 

In  1915  an  intensive  study  of  various  hydrant  designs 
was  made  and  a  new  type  of  hydrant  was  designed.  It 
embodied  the  best  features  of  the  types  tested.  Our  in- 
vestigation included  a  test  for  ascertaining  the  loss  of 
head  in  each  part  of  each  hydrant  under  varying  dis- 


Gate  Valves  Design  Standardized:  As  in  most  large 
cities,  Chicago  has  in  use  many  different  makes  of  gate 
valves.  This  makes  it  difficult  to  carry  in  stock  a  suffi- 
cient number  of  repair  parts.  Usually  the  part  which 
was  required  for  the  valve  repair  was  not  in  stock  and 
was  often  hard  to  obtain,  making  it  frequently  neces- 
sary to  remove  tlie  valve,  although  the  broken  part  was 
of  small  consequence  in  itself.  This  situation  has 
brought  about  the  standardization  of  gate  valves. 

A  design  was  made  of  each  size  of  gate  valve  from  3 
to  36-in.,  embodying  the  best  practice  in  the  manufac- 
ture of  valves.  The  valve  as  designed  is  a  bronze- 
mounted,  double  disk,  parallel-seat  valve  with  independ- 
ent stem  nut.  All  parts  are  interchangeable.  Like  the 
hydrants,  these  valves  are  made  by  the  city.  An  in- 
vestigation of  the  advisability  of  using  valves  of  reduced 
diameters  on  large  pipe  lines  showed  that  while  it  was 
true  that  the  use  of  valves  of  smaller  diameters  than 
the  pipe  lines  resulted  in  small  increased  friction  loss, 
nevertheless  the  saving  on  the  additional  cost  of  in- 
stallation, as  well  as  the  reduced  cost  and  speed  of  oper- 
ation and  maintenance,  showed  that  this  practice  was 
advisable.  The  use  of  these  valves  of  reduced  diam- 
eter also  lowered  the  number  of  sizes  of  valves  to  be 


LARGE  PIPE  TAPPING  MACHINE  IS  DRIVEN  BY  COM- 
PRESSED  AIR   FROM    MOTOR   TRUCK 

charges  and  an  examination  of  details,  with  a  view  to 
obtaining  accessibility  and  easy  replacement  of  parts. 
As  a  result,  the  new  Chicago  42-in.  hydrant  can  be  re- 
paired at  a  much  less  cost  than  was  possible  with  the  old 
design.  It  is  so  made  that  the  entire  valve  assembly, 
including  operating  stem,  can  be  removed,  repaired  and 
replaced  without  excavation. 

A  novel  feature  in  connection  with  the  use  of  this 
hydrant  was  developed  on  account  of  the  fact  that 
auxiliary  gate  valves  are  not  installed  on  the  hydrant 
branch.  The  novelty  consists  of  a  valve  wrench  for  re- 
moving the  working  parts  of  the  hydrant.  An  8-in.  gate 
valve  is  installed  in  place  of  the  hydrant  head,  and  the 
valve  chamber  is  placed  above  this  gate  valve.  The 
wrench  is  then  operated  through  a  stuffing  box  at  the 
top  of  the  valve  chamber  and  engages  lugs  on  the  hy- 
drant valve  seat,  removing  the  valve  seat,  which,  to- 
gether with  the  hydrant  valve  assembly,  is  pulled  up 
above  the  gate  valve.  The  gate  valve  is  then  closed  and 
the  valve  chamber  above  it  removed.  The  necessary  re- 
pairs may  then  be  made  to  the  hydrant  valve  assembly, 
which  is  replaced  in  the  same  manner.  This  operation 
is  performed  very  quickly  and  without  the  closing  of 
the  main  to  which  the  hydrant  is  connected. 

Nozzle  valves  are  not  used  on  the  new  hydrant,  as 
experience  has  shown  that  they  are  expensive  to  main- 
tain. Instead,  each  fire  company  is  now  equipped  with 
a  portable  42-in.  valve  which  is  attached  to  the  unused 
nozzle  when  the  hose  is  connected  with  the  hydrant. 
This  makes  it  possible  for  a  second  engine  to  connect 
without  shutting  down  the  hydrant. 

The  new  hydrant  has  an  8-in.  barrel  and  two  42-in. 
nozzles.  The  nozzle  diameter  and  thread  conform  to 
the  National  Board  of  Fire  Underwriters'  standard. 
This  hydrant  is  manufactured  in  the  city's  shops  and  all 
narts  are  interchangeable 
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Removed 


NEW   FTIir:  HYPKAXT   HAS  A'ALVE  ABOVE  HYDRANT 
HIOAD   IXSTIOAD   OF  IN   BRANCH 

used.     The  table  below  shows  the  practice  now  adopted 
by  this  city: 


.Size  of  rii)<»,    In. 
I'p   to  and   including-   16 
L'O   to    124 

:!n  to  sr, 

42    to    48 


Size  of  Valve,  In. 
Full  size. 
16 
24 
36 


It  is  the  intention  of  the  city,  also,  to  furnish  the  iron 
body  gate  valves  used  on  service  pipes.  Hitherto  these 
valves  have  been  furnished  by  the  plumber  laying  the 
service  pipe,  with  the  result  that  cheap  valves  were  used 
and  it  was  frequently  impossible  to  procure  repair  parts 
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because  of  the  fact  that  very  often  the  maker's  name 
could  not  be  determined. 

Rehabilitation  of  Mains  and  Services:  The  rehabili- 
tation of  the  water  mains  and  service  pipes  in  streets 
about  to  be  paved  has  reduced  leakage  in  the  distribu- 
tion system.  When  it  is  decided  that  a  street  is  to  be 
paved,  all  the  service  boxes  are  adjusted  to  the  new 
street  grade  and  the  shut-off  cocks  are  put  in  operative 
condition.  As  soon  as  this  is  done  the  main  is  shut 
down  and  the  curb  cocks  closed.  This  section  is  then  fed 
through  a  1-in.  meter  by-passing  one  of  the  gate  valves 
controlling  the  section.  By  this  means  it  is  learned 
whether  or  not  there  is  any  leakage  in  the  mains  or 
services  up  to  the  curb  lines.  If  a  leak  is  indicated, 
steps  are  taken  to  locate  it.  Aquaphones  are  used  on  all 
services.  Test  holes  are  sunk  on  top  of  the  main  by 
means  of  an  ordinary  ship  auger,  the  aquaphone  being 
held  on  a  rod  touching  the  pipe.  In  these  and  other 
ways  the  engineering  party  is  able  to  locate  leaks.  It  is 
sometimes  necessary  to  split  a  section  into  two  or  more 
parts  by  cutting  and  plugging  the  pipe,  in  order  to  aid 
in  determining  the  location  of  possible  leaks.  These 
investigations  and  tests  are  carried  on  until  the  main  is 
found  to  be  tight. 

During  1917,  a  total  of  108  miles  of  mains  were  tested 
in  this  manner  and  leakage  amounting  to  1,500,000  gal. 
per  day  was  found  and  stopped.  If  this  rate  were 
applied  to  the  whole  system  it  would  represent  only 
about  6%  of  the  average  daily  pumpage,  indicating  that 
the  leakage  in  mains  is  not  as  large  an  item,  compared 
to  the  total  amount  of  water  wasted,  as  is  commonly 
supposed. 

Cast-Iron  Pipe  Prices  in  Boston 
from  1868  to  1917 

WHAT  the  cast-iron  pipe  which  went  into  the  Bos- 
ton water-works  and  the  Metropolitan  water- 
works during  the  long  period  from  1868  to  1916  actually 
cost  the  purchaser  in  Boston  is  shown  by  the  accom- 
panying table; 

COST  OF  CAST-IRON  WATER-PIPE  IN  BOSTON  FROM   1868  TO   1917. 


Year 
1868 
1870 
187) 
1873 
1874 
1875 
1876 
1877 
1878 
1880 
1881 
1882 
1883 
1883 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1901 
1902 
1908 
1909 
1910 
191) 
1912 
19l3 
1914 


20-In 

and  Larger 

Tons 

Price 

Pur- 

per 2,000-Lb 

chased 

Ton 

2,850 

$67. 

65 

1,310 

47. 

50 

1,934 

46' 

02 

336 

41 

07 

3,808 

25 

83 

538 

23 

14 

5,624 

36 

56 

28 

28 

48 

'i.iss 

23 

43 

3,158 

23 

62 

2,906 

29 

84 

i,624 

24 

51 

1,008 

27 

09 

1,456 

24 

95 

i,668 

|22 

51 

1,692 

20 

04 

12,152 

20 

65 

28,955 

19 

21 

22,837 

17 

56 

1,958 

17 

55 

1,708 

18 

76 

18,682 

24 

25 

4,25i 

22 

40 

9.736 

?4 

37 

\  1.657 

24 

72 

2,429 

21 

60 

,     107 

23 

50 

'     403 

23 

00 

9.112 

20 

OU 

10-Iu. 

to   20-In. 

Tons 

Price  per 

Pur- 

2,000-Lh. 

chased 

Ton 

1,430 

$64  63 

2.732 

47.04 

1.726 

51.33 

1,652 

54.48 

2,846 

43.63 

3,858 

37.50 

2,442 

31   25 

60S 

26  78 

1,086 

23.03 

778 

37.50 

756 

20.48 

908 

34.82 

750 

32. «5 

1,160 

25.93 

1,198 

26.25 

2,218 

28  26 

1,568 

25  40 

930 

24.60 

1,848 

27  58 

1.848 

24.82 

1,904 

22.68 

112 

23  16 

2.016 

20.04 

■l'.395 

\S.  18 

376 

16.82 

2.548 

16.84 

"417 

25  40 

753 

!  22' 98 

■■■60 

21   60 

•       20 

23  50 

WeiKht.-.i 

Tonn  of 

Av  F'riee 

Poundi 

Av 

Ratio  rA  Fittm«i 

Pipe 

p«r  2.000 

of 

Priei-  p«-r 

to  Pipe  p.  e. 

Year 

BouKht 

Lb.  Ton 

FittiwtB 

Lb 

Weight           Coet 

1912 

3,335 

$20  95 

340,854 

2  28'.-. 

5   1              II    1 

1913 

8.059 

21.20 

582,589 

2  48 

36               84 

1914 

3.020 

21    10 

953,477 

2  49 

13   1             30  8 

1915 

4,333 

17  05 

488,932 

2  51 

5  6             16  6 

1916 

2.506 

29   15 

619,188 

2  88 

12  2              24  4 

1917 

2.242 

45.18 

582.059 

3.98 

13.0             22  8 

Where  more  than  one  lot  was  bought  in  a  year  the 
average  cost  for  the  year  has  been  computed.  The 
figures  from  1868  to  1894,  inclusive,  are  prices  paid 
by  the  Boston  water-works,  and  from  1895  to  1914,  by 
the  Metropolitan  Water  and  Sewerage  Board.  The 
board  bought  no  pipe  in  1915,  1916  or  1917.  Supple- 
m.entary  figures  for  the  year  1912  to  1917  are  given,  in 
somewhat  different  form,  with  cost  of  fittings  .added, 
for  the  Boston  water-works. 

The  figures  for  1868  to  1914  were  originally  com- 
piled by  the  late  Dexter  Brackett,  and  were  publi.shed 
in  Engineering  Netvs  of  Jan.  31,  1915,  p.  29,  Construc- 
tion News  Section. 

Errors  were  introduced  in  reprinting  the  figure.s 
through  correcting  tons  of  2240  lb.,  used  up  to  1894,  to 
tons  of  2000  lb.,  without  making  corresponding  con- 
versions in  the  price  per  ton.  These  errors  have  been 
corrected  in  the  present  table  by  .slide-rule  computations 
made  in  the  office  of  Metcalf  &  Eddy,  consulting  engi- 
neers, Boston.  The  Boston  prices  for  the  years  1912-17 
have  been  added  by  Metcalf  &  Eddy. 
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Board  Is  Studying  Transportation 
to  Shipyards 

Bureau  Organized  Apr.  1  with  A.  M    ritt  Taylor  as 

Head  Has  Begun  Survey  of  Needs  and 

Means  for  Supplying  Them 

TRANSPORTATION  to  and  from  the  various  ship- 
yards in  the  country  is  conceded  to  be  closely  tied 
up  to  the  question  of  housing.  On  Apr.  1  the 
Emergency  Fleet  Corporation  organized  a  passenger 
transportation  service  section  with  A.  Merritt  Taylor, 
formerly  director  of  the  Department  of  City  Transit. 
Philadelphia,  as  manager  of  passenger  transportation. 
Steps  were  immediately  taken  to  develop  a  plan  of 
survey  at  each  shipyard,  the  survey  aiming  to  disclose 
the  needs  of  each  yard  and  the  means  available  for 
supplying  those  needs.  Much  progress  had  already 
been  reported  Apr.  26,  the  conditions  having  been 
found  satisfactory  at  many  of  the  yards.  c.nd  specific 
remedies  having  been  proposed  at  others.  An  account 
of  tne  activities  of  the  passenger  transportation  service 
section  during  the  first  month  is  given  in  the  Electric 
Railway  Journal. 

Existing  Needs 

As  an  aid  to  the  investigation,  the  War  Board  of 
the  American  Electric  Railway  Association,  within  a 
week  of  the  organization  of  the  passenger  transporta- 
tion sel*^nce  section,  sent  out  a  questionnaire  to  electric 
railways  calling  upon  them  to  state  what  equipment 
they  could  release  for  the  Shipping  Board's  needs.  For 
any  particular  shipyard  the  first  division  of  the  survey — 
that  relating  to  the  yard's  needs — embraces  a  checking 
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over  of  the  questionnaire,  the  preparation  of  maps  and 
photographs  showing  the  transportation  conditions  to 
and  from  the  yard,  a  rough  check  of  the  traffic  flow, 
and  the  development  of  a  general  line  of  recommenda- 
tions for  such  facilities  as  additional  equipment, 
additional  trackage,  possible  rerouting  and  special 
train  service.  On  a  sketch  map  of  the  shipyard  prop- 
erty is  indicated  the  situation  of  entrance  and  exit 
gates  to  the  yards;  important  streets  in  the  vicinity, 
with  types  of  pavement  and  transportation  lines  there- 
on; availability  of  near-by  sites  for  sidings  or  terminal 
loops,  with  supplementary  data  as  to  ownership,  present 
use  and  probable  cost;  and  character  of  adjacent 
territory,  including  availability  for  resident  purposes 
of  all  land  within  walking  distance  of  the  plant. 

Available  Facilities 

Under  the  second  division  of  the  survey,  that  relating 
to  the  means  available  for  supplying  transportation 
needs,  there  is  prepared  a  complete  map  of  the  street 
railway  system  or  systems;  an  inventory  by  types  and 
capacities  of  the  cars  operated,  with  the  proportion  of 
such  cars  serving  the  various  districts  through  which 
the  company  operates;  data  as  to  the  number  of  cars 
operated  on  routes  serving  the  shipyard;  data  as  to 
the  lines  serving  the  shipyard  and  adjacent  districts, 
with  the  distances  between  and  lengths  of  turnouts; 
data  regarding  existing  power  capacities,  availability 
of  additional  sources  of  power,  and  steps  necessary 
to  utilize  such  sources;  a  report  as  to  the  physical 
condition  of  tracks  and  bridges,  and  the  extent  and 
cost  of  needed  repairs;  a  statement  from  the  company 
as  to  steps  to  be  taken  to  provide  adequate  and  satis- 
factory service,  with  estimates  of  cost;  together  with 
numerous  other  data  relating  to  the  details  of  electric 
laiiway  operation,  consideration  of  such  substitute 
facilities  as  water  transportation  or  auto-bus  routes, 
and  means  of  expediting  the  provision  of  required  ad- 
di'^ional  facilities. 

The  map  shows  routes  serving  the  shipyard  with  and 
without  change  of  cars;  the  industrial  and  commercial 
districts  served;  the  fare  and  the  time  zones;  heavy 
grades,  if  any;  steam  railroad  crossings  and  draw- 
bridges, with  notations  as  to  delays  caused  thereby, 
and  the  ownership  and  probable  cost  of  land  which 
may  be  required  for  additional  facilities.  The  study 
of  operation  goes  into  the  number,  types  and  capacities 
of  cars  operated  during  rush  hours  and  off-peak 
periods;  the  headway  during  rush  hours  and  off-peak 
periods,  and  a  general  study  of  the  platform  labor 
situation  in  so  far  as  it  has  a  bearing  on  the  service 
possible. 

The  investigation  of  the  feasibility  of  auto-bus 
routes  is  comprehensive,  going  into  the  character  of 
the  road — foundation,  surface,  width,  cross-section, 
condition,  responsibility  for  maintenance,  limiting 
height  of  overhead  obstructions,  and  determination  of 
most  feasible  city  streets  for  routes;  the  character  of 
the  territory,  including  the  character  and  extent  of 
the  vehicular  traffic  now  using  the  road,  and  an  in- 
vestigation of  sites  for  garages  and  shops;  and  the 
character  of  traffic  which  would  use  buses. 

To  expedite  the  provision  of  required  additional 
facilities,  the  bureau,  working  with  the  shipbuilding 


company  which  is  to  prepare  the  plans  and  specifica- 
tions and  complete  schedules  of  requirements  of 
material  and  equipment,  aims  to  aid  in  the  execution 
of  necessary  local  ordinances  and  permits,  to  arrange 
with  the  Priority  Board  for  the  movement  of  supplies, 
to  close  contracts  with  manufacturers  and  to  follow 
up  shop  construction  and  deliveries.  It  will  also  follow 
up  and  see  that  agreed  operating  improvements  are 
being  worked  out  and  put  into  effect,  and  will  make 
field  observations  from  time  to  time  to  determine  the 
extent  to  which  additional  facilities  and  changes  in 
operation  have  abated  deficiencies  in  transportation. 

In  accordance  with  the  procedure  outlined,  engineers 
of  the  passenger  transportation  service  section  have 
already  surveyed  the  needs  at  the  larger  Eastern  yards, 
such  as  those  at  Chester,  Newark  Bay  and  Baltimore. 
The  shipyards  at  Beaumont,  Savannah,  Houston,  Bruns- 
wick, Jacksonville,  Everett  and  Bellingham  have  re- 
ported satisfactory  conditions,  as  have  at  least  part  of 
the  builders  at  Mobile,  Wass  Point,  Madisonville, 
Orange  and  Pascagoula.  Conditions  on  the  Pacific 
coast  are  reported  satisfactory,  except  that  more  elec- 
tric service  could  be  used  at  Seattle. 

As  an  indication  of  what  the  bureau  is  able  to  accom- 
plish in  specific  cases,  the  Newport  News  &  Hampton 
Electric  Ry.  is  building  a  3-  or  4-mile  extension  north 
of  Newport  News  to  a  new  housing  development.  The 
Shipping  Board  has  advanced  the  money  for  the  line 
and  for  the  purchase  of  ten  cars.  At  Oakland  the 
key  route  is  to  be  extended  one-half  mile  to  the  Moore 
.shipbuilding  plant.  At  this  location  also  service  has 
been  improved  by  the  closing  of  the  drawbridge  be- 
tween Alameda  and  Oakland. 

Ships  may  be  used,  as  at  New  London,  where  a  ferry 
has  been  installed  for  service  to  the  Bath  Iron  Works. 
To  date,  however,  it  has  not  been  found  necessary  to 
use  motor  trucks  or  buses. 


Milwaukee  Grades  Civil  Service  Positions 

Civil  service  procedure  in  the  city  and  county  of 
Milwaukee  is  now  on  substantially  the  same  basis.  On 
Feb.  18  an  amendment  to  the  civil  service  act  fixing 
uniform  and  standardized  ranges  of  salaries  was 
adopted  by  the  Wisconsin  legislature.  The  city  adopted 
a  similar  schedule  of  services  and  grade  Nov.  5,  1917. 
Both  were  put  into  effect  following  reports  by  J.  L. 
Jacobs,  cjnsulting  engineer,  Chicago. 

The  salary  ranges  for  the  grades  in  county  and  city 
are  shown  in  the  accompanying  table: 

Grade                Title  in  County                         Title  in  City  Salary 
I             Draftsmand  and  rodman        Draftsman  and  rodman          $  55  to   $  75 

II             Map  draftsman Engineering  draftsman.  80  to      105 

Junior  engineer Junior  engineer 80  to      105 

Junior  layout  engineer . .  80  to      1 05 
Map  engineering  drafts- 
man     80  to     105 

III  Assistant  civil  engineer....       Assistant  arch,  designer.  120  to     140 

Ass't  civil  engineer 1 20  to      140 

Ass't  structural  engineer  120  to      140 

Chief  engineering  estimator      120  to      140 

IV  Eng.  chg.  road  cons Draftsman  (Park  Com- 

mission)    1 60  to      1 90 

Arch,  and  str.  designer. .  160  to      180 

Senior  engineer 1 60  to      1 80 

Chief  draftsman  (Sew.  Com.)  170  to      190 

Senior  engineer  (Sew.  Com.)  170  to      190 

V  Highway  commissioner . .        Designing  eng.  (Sew.  Com.)  250  and   up 

Prin.  ass't  eng.  (Sew.  Com.'>  300   and   up 

City  planning  engineer. .  200  to     250 
Eng.  chg.  cons,  and  ran. 

(lUumination) 200  to     250 

Eng.  chg  of  illumination  200  to     250 
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Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


When  Shear  Controls  Load  Distribution 
on  a  Concrete  Slab 

Sir — In  the  analysis  of  the  distribution  of  a  concen- 
trated load  on  a  reinforced-concrete  slab  there  are 
several  independent  tests  and  some  theoretical  conclu- 
sions which  are  in  close  agreement  as  concerns  the 
effective  width  for  moment,  particularly  when  the  load 
is  at  the  center  of  the  span  and  the  width  of  the  slab 
is  about  twice  the  span  or  greater.  These  are  very 
good  as  far  as  they  go,  but  unfortunately  in  many 
cases  of  slab  design  the  shear  rather  than  the  moment 
controls  the  depth,  and  it  is  apparent  that  our  theory 
of  distribution  will  not  apply. 

For  instance,  the  maximum  shear  is  given  when  the 
concentration  is  just  at  the  edge  of  the  slab  support. 
In  this  case,  according  to  W.  A.  Slater's  formula,  there 
v/ould  be  no  distribution,  and  the  total  shear  would  have 
to  be  considered  as  carried  by  a  single  element  of  the 
slab.  Suppose  we  arbitrarily  assign  a  width  of  one  foot 
to  this  element,  which  is  more  than  the  theory  indicates. 
It  is  obvious  that  this  would  be  too  small,  since  it  is 
entirely  evident  that  a  slab  will  bear  a  greater  concen- 
tration at  a  support  than  would  a  beam  one  foot  wide 
and  of  the  same  depth. 

Supposing  that  there  is  no  distribution  in  the  pre- 
viously accepted  sense,  it  is  apparent  that  there  are 
three  shearing  planes  for  any  element  which  we  may 
assume  to  carry  the  full  concentration,  and  it  is  equally 
apparent  that  the  equivalent  width  for  distribution  of 
shear  is  a  very  appreciable  quantity.  It  is  plain  that 
this  width  is  not  a  function  of  the  span;  the  writer 
can  not  see  how  it  could  well  be  other  than  a  function 
of  the  slab  thickness  and  unit  stress. 

The  writer  has  no  theories  to  offer  in  this  connec- 
tion, but  it  occurs  to  him  that  this  is  a  fertile  field 
for  investigation.  S.  M.  Gotten, 

Arizona  State  Engineering  Department. 

Phoenix. 

Why  Pavements  Are  Crowned 

Sir — The  question  "Why  are  pavements  crowned?" 
has  been  raised  in  a  law  suit  in  which  the  writer  /Vas 
a  witness,  and  it  brought  the  question  home  to  me. 
It  is  imperative  that  pavements  be  properly  crowned, 
and  so  I  write  to  start  a  discussion  among  highway 
engineers. 

Perhaps  we  all  agree  that  the  chief  reason  for  crown- 
ing a  pavement  is  for  drainage  purposes;  then,  too, 
the  crown  adds  to  the  appearance  of  a  roadway.  Yet 
this  fact  remains,  that  the  crown  concentrates  the 
traffic  on  the  roadway  and  causes  the  pavements  to 
rut. 

The  case  referred  to  above  concerned  a  bituminous 
macadam  pavement,  a  waterproof  construction.  The 
roadway  was  40  ft.  between  curbs  and  was  built  so 


that  the  middle  of  the  roadway  was  6  in.  above  th' 
gutters,  the  cross-section  of  the  roadway  being  o; 
parabolic  form. 

My  opinion  was  that  6  in.  is  sufficient,  though  I 
believe  the  slope  should  have  been  uniform  from  gutter 
to  crown.  The  reasons  for  using  a  parabolic  curve 
for  roadway  surfaces  are  evidently,  first,  for  appear- 
ance, and  second,  to  provide  a  larger  capacity  for  the 
gutters.  I  can  see  no  other  reasons.  The  part  of  the 
road  that  receives  the  greatest  amount  of  wear  gets 
the  least  drainage,  with  the  parabolic  curve.  Hence, 
1  prefer  a  uniform  slope. 

Excessive  crowns,  as  before,  stated,  tend  to  concen- 
trate the  traffic  and  make  smooth  pavements  slippery, 
and  in  the  case  of  sand-filled  block  pavements  on  sand 
cushions  cause  the  sand  to  be  carried  by  water  flowing 
toward  the  gutters  under  the  pavements. 

Why  not  make  crowns  of  a  sensible  height?  I  know 
of  streets  30  ft.  between  curbs  that  have  a  crown 
of  24  in.  Perfectly  ridiculous  construction,  to  say 
the  least.  The  result  was  that  there  are  now  two 
summits  instead  of  one,  because  of  the  large  rut  worn 
in  the  center  of  the  pavement. 

I  should  like  to  hear  what  others  think  of  this. 

John  G.  Schmidt, 
The  Robinson   Clay   Product  Company. 

Akron,   Ohio. 

Against  Median  in  Rainfall  Statistics 

Sir — In  Engineering  Neivs-Record  of  Mar.  28,  p.  628, 
there  appeared  a  letter  by  Dana  M.  Wood  advocating  the 
use  of  the  median  rather  than  the  arithmetic  mean  in 
rainfall  statistics. 

If  Jupiter  Pluvius  issues  rain  to  Massachusetts  ac- 
cording to  the  Gauss  law  of  distribution,  there  is  but 
one  side  to  the  proposed  argument;  namely,  the  negative. 
For  such  conditions  there  is  a  mathematical  proof  that 
the  arithmetic  mean  is  a  more  probable  value  than  the 
median.  To  assume  th^|^  the  median  is  a  more  proba- 
ble value  than  the  arithmetic  mean  is  a  tacit  assump- 
tion that  the  Gauss  law  does  not  hold.  This  being  the 
case,  either  is  likely  to  be  the  more  probable  value  de- 
pending upon  conditions  inherent  in  the  statistics 
themselves,  and  the  selection  of  either  one,  or  neither, 
is  not  a  matter  of  a  priori  conjecture.  In  the  particular 
case  of  rainfall  the  peculiarities  ol  the  climate  under 
consideration  are  certainly  important  determining 
factors. 

From  a  practical  viewpoint,  both  the  niedian  and  the 
arithmetic  mean  are  equally  inadequate  for  the  purpose 
they  are  usuaUy  intended  to  serve;  namely,  as  a  char- 
acteristic of  data  which  present  them  in  condensed  form. 
A  somewhat  trite  example  will  explain  my  point :  An 
impression  of  affluence  is  given  by  a  statement  that  the 
average  wealth  of  a  community  is  $200.001 ,  and  an  im- 
pression of  general  penury  is  given  by  the  statement 
that  the  median  wealth  of  a  community  is  $1.  Both  of 
these  impressions,  neither  of  which  is  true,  may  be 
obtained  from  the  respective  statements  regarding  a 
community  of  five  individuals  in  which  one  possesses 
$1,000,001,  and  the  other  four  possess  $1.  This  example 
shows  the  inadequacy  of  a  single  characteristic  and 
makes  evident  the  necessity  of  at  least  a  second  which 
indicates  the  variation  or  "dispersion"  of  the  data. 
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Under  the  Gauss  law  of  distribution  the  "probable 
error"  and  the  "average  deviation  from  the  mean"  are 
often  used  to  indicate  dispersion.  Their  application  to 
other  types  of  distributions  should  be  attended  with 
caution  and  with  due  regard  to  the  nature  of  the  statis- 
Lcs  themselves. 

There  is  no  true  mathematical  support  for  any  partic- 
ular function  as  the  most  probable  value  a  priori  under 
the  Gauss  probability  law.  The  use  of  the  arithmetic 
mean  in  that  role  is  traditionary  and  carries  the  pre- 
ponderance of  precedent  use  by  the  illustrious  founders 
of  the  theory.  It  affords  a  continuous  link  between  the 
probability  theory  and  the  method  of  least  squares,  and, 
inasmuch  as  the  latter  is  the  more  common  and  prac- 
tical application  of  the  major  subject,  arguments  for  its 
continuance  in  that  role  are  well  founded  in  their  ob- 
tuseness. 

The  application  of  the  probability  theory  to  certain 
phases  of  engineering  work  is  receiving  impetus.  Mr. 
Woods'  proposal  is  inopportune  because  speculations  of 
this  sort  tend  to  add  confusion  to  the  intricacies  and 
thus  deter  appreciation  of  a  set  of  intensely  practical 
and  potent  principles  affecting  all  phases  of  human  ac- 
tivity and  interest.  The  attitude  of  the  novice  or 
casual  acquaintance  with  the  theory  should  not  be  sub- 
iected  to  prejudice  by  assailing  it  with  contradictory 
conjectures  based  on  a  superficial  investigation  of  a 
subject  of  vastly  profound  logical  foundation. 

Harry  M.  Roeser. 

Bureau  of  Standards,  Washington,  D.  C. 


Rail  Joints  Improved  By  Base  Supports 

Sir — An  article  in  Engineering  News-Record  of  Mar. 
7,  page  449,  relative  to  a  railway  accident,  quotes  from 
the  report  of  the  Interstate  Commerce  Commission 
which  places  the  blame  on  the  rail  joint.  Several  years' 
experience  in  construction  and  maintaining  track  on 
trunk  lines  and  "jerkwater"  roads  brought  to  my  atten- 
tion the  weakness  of  joint  fastenings  and  led  to  a  desire 
to  overcome  this  weakness.  As  a  result  of  study  and 
experiment  the  base-supported  joint  shown  in  the  draw- 
ing was  designed  and  was  patented  in  1912.  Some  of 
the  joints  were  placed  in  the  yards  of  the  Atlanta,  Birm- 
ingham &  Atlantic  Ry.,  in  December,  1912.  A  favor- 
able opinion  was  given;  no  criticism  has  been  made,  nor 
has  any  weakness  developed. 

The  baseplate  of  channel  section  is  intended  as  a 
strengthening  support  for  an  angle-bar  joint.  The  por- 
tions resting  on  the  ties  are  equivalent  to  tie-plates. 
The  ribs  prevent  side  motion  of  the  splice  bars,  and  the 
seats  on  which  they  rest  prevent  them  from  dropping. 
This  construction  also  eliminates  thrust  on  the  bolts. 
The  trussing  due  to  bending  the  sides  of  the  plate  out- 
ward and  downward  at  the  middle  gives  elasticity  at 
the  ties  and  a  maximum  strength  at  the  center,  where 
the  rails  meet  and  the  wheel  blows  are  delivered.  Stiff- 
ness is  avoided,  but  sufficient  strength  is  given  to  the 
joint  to  care  for  all  loads  coming  upon  it. 

Lexington,  Ky.  F.  S.  Parrigin. 

[The  joint  illustrated  is  one  of  many  rail  joints  of  the 
bridge  type,  in  which  the  rail  ends  are  supported  on  a 


Section    B-B 

BASE    PLATE    FIKINFORCES    THIS    RAIL    JOINT 

base  plate  carried  by  the  joint  ties.  This  type  of  joint 
has  been  made  the  subject  of  numerous  designs  and 
patents. 

In  some  cases  the  plate  is  independent  of  the  splice 
bars,  as  in  the  design  illustrated,  in  the  Abbott  joint  and 
in  the  Carter  joint  used  on  the  Chicago  &  North  Western 
Ry.  The  first  two  of  these  are  much  alike  and  have 
the  plates  reinforced  by  bending  them  to  form  deep 
webs  at  the  middle,  while  the  third  design  mentioned 
has  no  such  reinforcement.  In  other  cases,  the  base 
plate  is  formed  integrally  with  the  splice  bars,  as  in 
the  Weber,  Continuous  and  other  joints.  Joints  of  the 
base-support  type  are  used  extensively  on  both  light  and 
substantial  track,  and  are  considered  to  have  particular 
advantages  for  light  track  carrying  relatively  heav>' 
loads. — Editor.  J 


Are  Spirally  Wound  Concrete  Piles  Safe 
in  Sea  Water? 

Sir — Chenoweth  reinforced-concrete  piles  made  by  the 
rolling  method  have  been  subjected  to  the  action  of  sea 
water  and  the  elements  for  ten  years.  R.  J.  Wig  and  L. 
R.  Ferguson  of  the  Bureau  of  Standards  have  conducted 
careful  investigation  of  the  action  of  sea  water  on  con- 
crete and  have  collected  important  facts.  The  result 
of  this  work  shows  that  the  premolded  concrete  piles  of 
the  cast-in-a-form  type  are  affected  by  the  sea  water 
and  the  elements,  cracking  along  vertical  lines  of  rein- 
forcing members  that  are  imbedded  therein.  So  numer- 
ous are  these  cracks  in  cast  piles  that  they  cause  serious 
apprehension. 

Reinforced-concrete  piles  which  were  made  by  be- 
ing rolled  around  wire  mesh  reinforcement  were  ex- 
amined by  Messrs.  Wig  and  Ferguson  as  late  as  the  fall 
of  1916.  They  have  reported  by  letter  that  no  cracks 
or  defects  have  been  found  by  them,  or  any  indica- 
tions of  weakness  in  the  structure. 

The  report  before  mentioned,  abstracted  under  the 
title  of  "What  is  the  Trouble  with  Concrete  in  Sea- 
Water?"  and  published  by  Engineering  Neivs-Record  in 
September  and  October,  1917,  is  not  complete  in  that 
it  leaves  those  who  are  interested  in  the  subject  to  in- 
fer that  the  Chenoweth  pile  may  be  included.  This  is 
not  the  case  and  should  be  properly  stated  in  order  to 
prevent  any  wrong  impression. 

Why  sea  water  does  not  penetrate  below  the  outer 
surface  of  a  Chenoweth  concrete  pile  may  be  more  fully 
explained  later.     Alexander  Crawford  Chenoweth. 

New  York  City. 
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Concrete   Freighter    "Faith" 
Passes  First  Trial 

Makes  Successful  Trip  in  San  Francisco 

Bay — Handles  Easily  and 

Has  Little  Vibration 

Cruising  in  San  Francisco  Bay  on 
May  5,  the  big  concrete  freighter 
"Faith"  responded  successfully  to  all 
the  tests  possible  in  smooth  water.  In 
this  trial  trip  the  new  4500-ton  ship 
averaged  more  than  the  specified  10 
knots  speed,  although  under  only  140  lb. 
steam.  Full  steam  pressure  from  the 
Scotch  marine  boilers  and  triple  expan- 
sion 1750  hp.  engines  will  be  165  lb.  Ex- 
tensometer  readings  on  deck  and  frames 
made  by  the  United  States  Shipping 
Board's  representatives,  headed  by  Prof. 
F.  R.  McMillan,  of  the  University  of 
Minnesota,  showed  the  vibration  to  be 
less,  measured  in  the  same  way,  than  on 
similar  steel  vessels.  The  navigator  re- 
ported that  the  "Faith"  was  handled 
more  easily  than  a  steel  or  wooden  ves- 
sel of  the  same  size  and  lines. 

As  soon  as  a  cargo  of  salt  can  be 
loaded  the  vessel  vdll  be  sent  to  Van- 
couver under  her  own  steam.  On  this 
voyage  her  behavior  will  continue  to  be 
studied  by  the  government  experts 
aboard. 


Waterways  to  be  Discussed 

The  Mississippi  Valley  Waterways 
Assn.  will  hold  its  first  annual  conven- 
tion at  the  Statler  Hotel,  St.  Louis,  May 
14 — 15.  With  the  passage  of  the  law 
authorizing  the  equipment  and  opera- 
tion of  inland  navigation  lines,  and  the 
action  of  the  U.  S.  Government  in  build- 
ing barges  and  towboats  for  the  upper 
Mississippi,  it  is  expected  that  some- 
thing can  be  done  to  develop  materially 
the  coordination  of  river  and  rail  trans- 
portation. Sydney  J.  Roy,  Hannibal, 
Mo.,  is  secretary  of  the  association. 


Collier  Built  in  Twenty-Seven  Days  at  Yard  of 
New  York  Shipbuilding  Corporation 

Launching   of   5500-Ton   Steel   Steamship   "Tuckahoe"   Breaks   All 
Speed  Records  in  Ship  Construction 


On  May  5  the  Camden  yard  of  the 
New  York  Shipbuilding  Corporation 
launched  the  steel  collier  "Tuckahoe," 
a  ship  of  5500-tons  dead  weight  carry- 
ing capacity.  The  vessel's  keel  was 
laid  Apr.  8,  so  that  the  complete  time  of 
building  up  to  the  date  of  launching  was 
27  days.     The  performance  is  consid- 


The  New  York  Shipbuilding  yard  is 
not  one  of  the  new  emergency  ship- 
yards building  fabricated  steel  vessels, 
but  has  been  in  operation  for  more  than 
20  years.  Officials  of  the  company  say 
that  no  essential  departure  from  usual 
methods  was  involved  in  the  construc- 
tion of  the  "Tuckahoe,"  apart  from  the 


Minimum  Meter  Charge  Increased 

New  rates  for  metered  water  at 
Dayton,  Ohio,  increase  the  minimum 
charge  by  50%,  or  from  $4.40  to  $6.60 
a  year  for  a  %-in.  service,  but  offer  a 
5%  discount  for  prompt  payment,  and 
abolish  the  former  meter  rental  of  $2 
a  year.  A  notice  sent  to  consumers 
states  that  the  "rates  have  been  fixed 
after  a  careful  calculation  of  the  re- 
quirements to  cover  expenses,  sinking 
fund  charges,  and  a  proper  return  to 
the  city  upon  its  capital  invested  in  the 
water-works."  The  notes  per  100  cu. 
ft.  are:  Between  1000  and  10,000  cu. 
ft.  per  quarter,  9c.;  10,000  to  20,000, 
7%;  20,000  to  100,000,  6;  100,000  to 
500,000,  5;  over  500,000,  4y2C.  H.  P. 
Martin  is  director  of  public  service  and 
J.  E.  Barlow  is  city  manager  of  Day- 
ton. 


STEAMSHIP  TUCKAHOE  ON  THE  WAYS,  THIRTEENTH  DAY 


ered  the  more  remarkable  because  en- 
gines and  boilers  were  put  in  place 
while  the  ship  was  still  on   the  ways. 

It  is  expected  that  in  10  or  12  days 
the  vessel  will  be  equipped  complete 
and  turned  over  to  the  Government. 

The  "Tuckahoe"  is  319  ft.  long  on 
water  line,  332%  ft.  long  overall,  49 
ft.  3  in.  in  beam  and  27  ft.  6  in.  in 
molded  depth,  equipped  ^v^th  a  single 
screw,  and  has  four  holds  of  a  total 
capacity  of  230,000  cu.ft.  About  1800 
tons  of  steel  are  in  the  structure.  The 
vessel  is  driven  by  triple-expansion  en- 
gines, at  a  maximum  speed  of  10% 
knots. 


fact  that  three  shifts  were  worked  dur- 
ing some  parts  of  the  27-day  period. 
In  the  latter  part  of  the  time  only  two 
shifts  were  maintained  and  toward  the 
end  a  single  10-hour  shift. 

All  the  material  of  the  ship  had  been 
put  through  the  shop  and  was  in  stor- 
age at  the  head  of  the  ways  when  the 
keel  was  laid.  The  construction  of  the 
ship  therefore  was  an  example  of  high- 
speed erection,  in  which  the  shop  was 
not   directly   concerned. 

The  company  says  that  no  records 
were  made  in  doing  individual  parts  of 
the  work,  as  in  riveting,  but  the  speed- 
ing up  was  general,  and  was  due  to  co- 
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ordination  and  to  sustained  effort  on 
the  part  of  the  men.  No  premium- 
payment  methods  were  used  for  stimu- 
lating labor.  The  result  accomplished 
is  attributed  to  a  general  determination 
en  the  part  of  the  hull  superintendent, 
Thomas  Mason,  and  his  working  forces, 
to  drive  the  job  as  fast  as  possible. 

City  Manager  Cummin  Resigns 

The  cause  of  the  resignation,  on  May 
1.  of  Gavlord  C.  Cummin  as  city  man- 
ager of  Grand  Rapids,  Mich.,  one  of  the 
two  cities  of  more  than  100,000  popula- 
tion under  the  commission-manager 
plan,  is  outlined  in  the  following  state- 
ment sent  by  Mr.  Cummin  to  Engineer- 
ing Ne7vs-Record: 

"In  dealing  with  budget  estimates  the 
commission,  after  raising  a  number  of 
salaries,  proposed-  to  do  away  with  the 
separate  purchasing  department  that 
saved  the  city  over  $35,000  in  the  past 
eight  months,  placing  the  duties  on  part 
time  of  a  minor  official  in  another  de- 
partment on  the  plea  of  economy.  I  re- 
fused to  consent  to  any  such  proceed- 
ing, not  only  because  it  was  against 
every  principle  of  efficiency  manage- 
ment to  attempt  to  have  these  duties 
performed  by  a  part-time  man,  but  also 
because  it  was  a  direct  infringement 
upon  the  authority  of  the  manager  and 
was  made  with  the  direct  object  of 
crippling  the  manager  so  that  results 
could  not  be  obtained.  I  informed  the 
commission  if  they  insisted  on  this 
action  I  would  resign,  as  I  could  not 
agree  to  anything  that  I  knew  was 
wrong  and  in  defiance  of  my  authority, 
and  keep  my  self  respect;  that  as  long 
as  I  was  responsible  for  the  administra- 
tion affairs  of  the  city  I  would  have  con- 
trol over  my  subordinates  or  else  refuse 
to  be  responsible.  The  commission  per- 
sisted and  I  resigned.  Three  out  of 
seven  commissioners,  all  the  newspapers 
and  all  civic  bodies  stand  behind  me  in 
my  course  and  there  is  no  doubt  in  the 
public  mind  as  to  the  motive  behind  the 
move  of  the  majority." 

Mr.  Cummin  was  appointed  city 
manager  of  Gi-and  Rapids,  May  1,  1917, 
at  a  salary  of  $10,000  a  year,  leaving 
for  the  purpose  a  similar  position  at 
Jackson,  Mich.,  which  paid  him  $6000. 


City  Problems  Discussed  by 
Minneapolis  Engineers 

Street  traffic  as  an  engineering  prob- 
lem, an  allegation  that  engineers  do  not 
fulfil  their  duties  as  citizens,  and  the 
appointment  of  committees  on  street 
traffic  studies  and  on  municipal  bond 
issues,  the  latter  to  work  jointly  with 
the  Minnesota  Joint  Engineering  Board 
and  the  Ninth  District  Federal  Reserve 
Bank  Board,  were  features  of  the  din- 
ner meeting  of  the  Minneapolis  Engi- 
neers' Club,  Apr,  30. 

The  speaker  of  the  evening  was  Prof. 
F.  H.  Bass,  University  of  Minnesota, 
who  said  that  although  the  many  rami- 
fications of  street  traffic  lie  vdthin  the 
province  of  the  engineer,  yet  his  serv- 
ices are  not  used  as  they  might  be  by 
the  community  nor  is  he  given  the 
credit  due  him  for  things  accomplished. 
Streets  are  widened  to  relieve  conges- 
tion without  knowing  where  the  traffic 
comes  from,  what  it  consists  of,  where 
it  is  going  or  why  it  uses  that  street.  It 
may  be  possible  that  a  congested  dis- 
trict requires  the  rerouting  of  street 
cars,  jitneys  and  commercial  trucks,  but 
who  knows  ?  No  one,  because  the  prob- 
lem has  not  been  fully  studied.  Arte- 
rial streets  connecting  the  business  cer- 
ter  with  country  communities  are  re- 
quired, but  their  location  is  guessed  at, 
not  determined  by  intelligent  study.  The 
streets  and  pavements  serve  both  pas- 


Six  Engineers  Receive  Honorary 
Degrees  from  Rensselaer 

Honorary  degrees  were  conferred  on 
six  prominent  engineers  at  the  94th 
annual  commencement  of  the  Rensselaer 
Polytechnic  Institute.  The  degree  of 
doctor  of  engineering  was  given  to 
Lieut.  Col.  Henry  W.  Hodge,  U.  S. 
engineer,  manager  of  roads,  American 
Expeditionary  Force  in  France;  Alex- 
ander C.  Humphreys,  president  of  the 
Stevens  Institute  of  Technology;  Edwin 
W.  Rice,  Jr.,  president  of  the  General 
Electric  Co.;  William  Hubert  Burr, 
professor  emeritus  of  Columbia  Uni- 
versity, and  Onward  Bates  of  Chicago. 
The  degree  of  master  of  civil  engineer- 
ing was  conferred  on  Francis  E. 
House,  president  of  the  Duluth  &  Iron 
Range  Railroad. 


senger  and  industrial  traffic.  Pave- 
ments are  worn  out  by  vehicles.  A 
wheel  tax  is  a  necessity,  and  if  sufficient 
would  reduce  the  number  of  unneces- 
sary commercial  trucks.  Pavements 
should  be  selected  for  their  use,  not  by 
the  whims  of  property  owners.  A  con- 
solidated retail  delivery  system  is  fea- 
sible and  would  prolong  the  life  of  the 
street  surface  now  worn  out  prema- 
turely. Many  of  these  problems  are 
thought  of  separately.  What  Minne- 
apolis needs  is  an  authoritative  agency 
with  the  energy  and  ability  to  study 
and  put  through  a  plan  which  will  co- 
ordinate all  interests  and  result  in  con- 
serving man  power  and  matei-ial. 

The  president  of  the  Retail  Grocers' 
Association  spoke  on  "Consolidated  De- 
liveries"; the  chairman  of  the  pavement 
committee  of  the  civic  and  commerce 
association,  on  selecting  types  of  pave- 
ments; the  state  deputy  highway  com- 
missioner spoke  of  arterial  routes. 

Mr.  Meyer,  who,  it  was  reported,  had 
just  had  the  candidacy  for  mayor  offered 
to  him  by  a  citizens'  committee  op- 
posed to  .the  present  Socialistic  regime, 
told  the  engineers  that  their  weakness 
lay  in  their  lack  of  cooperation  with 
citizens  and  civic  bodies  and  that  when 
they  paid  their  debt  of  service  to  the 
community,  acting  as  citizens  instead 
of  posing  as  experts,  they  would  receive 
the  recognition  to  which  they  are  en- 
titled. 


Tentative  Imperial  Valley -Laguna 
Dam  Contract  Drawn 

The  proposed  connection  between  the 
canal  system  of  the  Imperial  Irrigation 
District  and  the  Laguna  Dam  of  the 
Yuma  project  has  reached  a  stage 
where  a  tentative  contract  between  the 
Department  of  the  Interior  and  the  Im- 
perial Irrigation  District  has  been 
drawn  up.  A  resume  of  this  contract 
made  by  the  Imperial  Valley  represen- 
tative of  Engineering  News-Record 
enumerates  the  following  provisions: 
(1)  The  district  shall  bear  expense  of 
all  surveys  and  plans  for  necessary 
structures  and  canals  (2)  upon  ap- 
proval by  the  Secretary  of  the  Interior 
the  district  shall  build  such  structures 
and  canals,  taking  full  risk  for  all 
damages  resulting  (3)  all  construction 
work  shall  be  subject  to  supervision  and 
inspection  by  the  United  States  at  the 
expense  of  the  district  (4)  for  the 
right  to  use  the  Laguna  Dam  the  dis- 
trict shall  pay  the  United  States  $1,600,- 
000  within  20  years,  under  an  increas- 
ing schedule  of  payments  (5)  the  dis- 
trict shall  pay  its  proportionate  share 
of  operating  expenses  of  the  Laguna 
system,  such  expenses  to  be  met  quar- 
terly, and,  in  addition,  any  extra- 
ordinary expenses  that  may  be  required 
to  sluice  the  system  due  to  the  increased 
amount  of  water  handled  shall  be  met 
entirely  by  the  district  (6)  all  electric 
power  possibilities  are  reserved  to  the 
United  States  (7)  the  natural  flow  of 
the  Colorado  River  shall  be  under  the 
control  of  the  United  States,  and  suf- 
ficient water  up  to  one-quarter  of  the 


flow  shall  be  diverted  for  use  of  the 
Yuma  project  (8)  the  contract  if 
signed  must  be  ratified  by  vote  of  the 
Imperial  Irrigation  District  within  six 
months  thereafter  (9)  work  must  be 
commenced  on  the  new  work  within  two 
years. 

The  feeling  in  the  Imperial  Valley  is 
that  the  terms  of  the  contract  are  so 
much  in  favor  of  the  Reclamation  Serv- 
ice and  the  Yuma  Project  that  the  con- 
tract in  the  present  form  is  not  likely 
to  be  accepted. 


Chamber    of    Commerce    for 
Greater  Use  of  Highways 

The  Chamber  of  Commerce  of  the 
United  States  has  recently  adopted  a 
resolution  urging  that  steps  be  taken 
through  Government  agencies  to  bring 
about  a  greater  use  of  national  high- 
ways, including  watei*ways,  in  order  to 
relieve  railroad  congestion.  The  reso- 
lution has  been  indorsed  by  the  execu- 
tive committee  of  the  American  Asso- 
ciation of  State  Highway  Officials.  The 
resolution  is  as  follows: 

"Whereas,  it  is  apparent  that  the 
present  traffic  burden  is  beyond  the  ca- 
pacity of  the  railroads  and  that  vigor- 
ous and  successful  prosecution  of  the 
war  is  hampered  thereby;  that  it  is 
therefore  imperative  that  our  great 
rivers,  canals,  and  intercoastal  water 
routes,  as  well  our  main  highways, 
sliould  be  forthwith  used  to  move 
freight; 

"Therefore,  be  it  resolved,  by  the 
Chamber  of  Commerce   of  the   United 
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States  that  the  Government,  through 
the  President  and  the  Director-General 
of  Railroads,  be  petitioned  to  organize 
and  operate  existing  equipment  and 
construct  new  equipment  for  use  upon 
the  inland  and  coastwise  waterways  in 
accordance  with  the  authority  recently 
conferred  by  Congress  in  the  transpor- 
tation bill;  to  complete  ti*unk  highways 
for  heavy  traffic  where  they  can  be 
used  in  relieving  railroad  congestion;  to 
adopt  a  permanent  policy  assuring 
coordination  of  railroads,  water  routes 
and  highways  for  traffic  service." 


Would  Repair  Roads  Harmed 
By  Government  Trucks 

Bill    Introduced    in    House    Authorizes 

Federal    Aid    to    States    Whose 

Highways    Are    Wrecked 

Representative  Cooper  of  Ohio  has 
introduced  in  the  House  of  Represen- 
tatives a  bill  to  extend  Federal  aid  to 
the  states  for  the  purpose  of  repairing 
and  maintaining  roads  subjected  to 
extraordinary  traffic  wear  by  the  use 
of  such  roads  by  or  on  behalf  of  the 
Government  of  the  United  States  dur- 
ing the  continuance  of  the  war.  The 
bill,  which  carries  with  it  an  appro- 
priation of  $10,000,000,  authorizes  the 
Secretary  of  Agriculture  to  make  in- 
vestigations into  the  conditions  of  such 
roads,  and  to  consider  the  maintenance, 
repair  or  reconstruction  work  required, 
or  to  grant  separate  financial  aid  to 
the  states  to  put  the  roads  in  their 
original  state. 

The  procedure  specified  requires  the 
State  authorities  to  make  application 
for  aid  whenever  they  consider  that 
"any  hard  surface  road  has  been,  or 
is  being,  subjected  to  extraordinary 
wear  or  destruction  by  reason  of  Gov- 
ernment traffic."  The  Secretary  of  Agri- 
culture, having  satisfied  himself  that 
substantial  injury  has  been  done,  shall 
then  extend  the  aid,  "such  aid  to  be 
in  the  form  of  money,  labor,  material, 
equipment,  supervision,  or  any  or  all  of 
these."  The  Secretary  is  also  author- 
ized to  obtain  information  as  to  ways 
and  means  of  most  effectively  reducing: 
or  limiting  such  damage.  The  proposed 
act  includes  bridges  and  culverts  in 
the  meaning  of  the  word  "road." 


Government   Wants   200   Bridge- 
men  for  Foreign  Service 

Two  hundred  skilled  bridgemen  are 
wanted  immediately  by  the  Government 
to  form  a  unit  for  the  construction  of 
several  high  steel  towers  abroad.  Ap- 
plicants are  requested  to  communicate 
with  naval  enrolling  officers  of  the  east- 
ern and  central  divisions.  Residents  of 
New  York  City  should  get  in  touch 
with  G.  A.  Baldwin,  civil  engineer,  280 
Broadway.  Mr.  Baldwin  will  accom- 
pany the  expedition  to  Europe. 

The  opportunity  to  enroll  in  this  unit 
is  open  both  to  men  within  and  without 
the  draft  age.  Applicants  accepted  will 
be  enrolled  in  the  United  States  Naval 
Reserve  under  advanced  rating  for 
skilled  workers. 


All  Ports  and  Terminals 
To  Be  Co-ordinated 

Federal  .  Commission    Appointed    With 

Kepre.sentatives    from    Different 

Government    Branches 

Control  of  all  the  ports  of  the  United 
States  and  the  more  economic  and  rapid 
distribution  of  overseas  freight  to 
waiting  vessels  is  purposed  by  the  re- 
cent appointment  by  the  United  States 
Shipping  Board  of  a  commission  on 
port,  terminal  and  harbor  improvement. 
Edward  F.  Carry,  at  present  director  of 
operations  of  the  Shipping  Board,  has 
been  appointed  head  of  the  commission. 
The  appointment  of  the  body  is  one 
of  the  results  of  the  transportation  and 
shipping  congestion  of  last  winter,  when 
port  facilities  were  so  impeded  as  to 
cause  reaction  on  the  approaching  rail- 
ways, with  consequent  delay  in  sending 
freight  and  men  overseas.  The  rail- 
road administration  and  the  Shipping 
Board  have  been  cooperating  to  stabil- 
ize shipping  conditions,  utilize  all  port 
facilities  in  the  most  economic  manner, 
and  correlate  rail  transportation  with 
overseas  traffic,  and  the  new  commission 
will  continue  this  work  on  a  larger  scale. 

Since  the  Shipping  Board,  the  army, 
the  navy  and  the  railroad  administra- 
tion are  all  interested  in  this  coordina- 
tion, each  has  a  representative  on  the 
commission.  The  army's  interest  is  to 
see  to  it  that  embarkation  ports  are  so 
arranged  that  there  will  be  adequate 
railroad,  warehouse  and  other  facili- 
ties. The  commission  will  deal  with 
bunkerage  facilities,  which  are  of  in- 
terest to  the  navy.  The  railroad  ad- 
ministration is  working  to  avoid  waste- 
ful journeys  of  freight.  The  private 
shipping  interests  have  also  a  repre- 
sentative on  the  board. 

The  commission's  work  will  include 
not  only  the  study  of  the  port  and  rail- 
road facilities  of  the  country,  to  present 
at  any  time  the  data  on  which  assign- 
ment of  cargo  can  be  made,  but  it  also 
will  investigate  and  recommend  im- 
provements in  port  facilities.  The 
State  of  New  York  recently  appro- 
priated $200,000,  to  be  spent  in  con- 
nection with  the  New  York  and  New 
Jersey  Port  Commission  in  the  investi- 
gation of  the  harbor  conditions  of  New 
York  City.  This  interstate  commission 
will  cooperate  with  the  Federal  com- 
mission in  the  study  of  New  York 
harbor. 

Members  of  the  board,  in  addition  to 
Mr.  Carry,  are  Benjamin  E.  Winchell, 
Samuel  M.  Felton,  Capt.  A.  C.  Hodgson, 
U.  S.  N.,  George  F.  Dearborn,  J.  H. 
Rossiter,  and  Dean  E.  F.  Gay  of  the 
Shipping  Board. 

Another   Examination   for   Com- 
missions in  Engineer  Corps 

Young  engineers  of  proper  qualifica- 
tions will  have  opportunity  to  get  com- 
missions in  the  corps  of  engineers,  reg- 
ular army,  by  taking  an  examination  to 
be  held  at  army  posts  throughout  the 
country  July  8-12. 

The    examinations    will    be    open    to 


male  citizens  of  the  United  States,  un- 
married, at  least  21  years  old  and  less 
than  29,  and  who  hold  diplomas  show- 
ing graduation  in  engineering  courses 
from  approved  technical  schools.  Can- 
didates otherwise  eligible  who  are  ser\-- 
ing  in  the  army  in  any  branch  of  the 
service  as  commissioned  officers  or  as 
enlisted  men  may  take  the  examination. 

Special  attention  is  called  to  the  fact 
that  a  former  prerequisite  for  eligibil- 
ity to  take  this  examination,  that  of 
eligibility  for  appointment  as  junior  en- 
gineer under  the  engineer  bureau  of  the 
War  Department,  has  been  waived  by 
the  Secretary  of  War  under  authority 
contained  in  the  National  Defense  Act 
approved  June  3,  1916,  so  that  candi- 
dates for  commissions  as  provisional 
lieutenants  in  the  coi-ps  of  engineers  are 
now  required  to  take  only  the  one  ex- 
amination. 

The  office  of  the  Chief  of  Engineers, 
Washington,  D.  C,  will  be  glad  to  fur- 
nish additional  information,  including 
an  application  blank  and  sample  ques- 
tions used  in  a  previous  examination. 
Such  applications  must  be  returned  to 
Washington  by  June  15. 


Engineer  and  Contractor  Put  on 
War  Finance  Corporation 

Clifford  M.  Leonard,  president  and 
treasurer  of  the  Leonard  Construction 
Co.,  Chicago,  and  the  Canadian  Leon- 
ard Construction  Co.,  Ltd.,  has  been 
nominated  by  the  President  to  be  a  di- 
rector of  the  War  Finance  Corporation 
for  a  term  of  two  years.  Mr.  Leonard 
is  a  graduate  of  the  Massachusetts  In- 
titute  of  Technology,  class  of  1900.  and 
before  forming  the  contracting  com- 
panies with  which  he  is  connected  had 
been  engaged  in  railway  engineering 
work  and  in  structural  designing. 

New  Record  Keel  Laying  Made 
on  the  Pacific  Coast 

At  the  Portland.  Ore.,  yard  of  the 
shipbuilding  department  of  the  Founda- 
tion Co.,  New  York,  the  keel  of  a  3000- 
ton  ship  was  laid  recently  in  1  min.,  45 
sec,  or  one-sixth  of  the  record  time 
niade  after  the  launching  of  the  U.  S.  S. 
"Accoma"  at  the  Passaic  River  yards 
01  the  same  company.  This  feat  was 
made  possible  by  careful  drilling  of  a 
force  of  over  100  men.  at  each  of  the 
previous  launchings.  At  first  the  work 
could  not  completed  in  less  than  20  min- 
utes, but  as  the  men  became  more  ex- 
perienced this  time  was  cut  to  16  min- 
utes, 6^/2  minutes,  and  finally  to  the 
record  time  of  105  seconds. 


Improved  Garbage  and  Refuse 
Plan  for  Cincinnati 

Municipal  collection  and  disposal  of 
garbage,  dead  animals,  rubbish  and 
ashes,  each  to  be  collected  separately, 
are  recommended  in  a  detailed  report 
by  William  C.  Folsom,  sanitary  engi- 
neer, department  of  health.  Cincinnati, 
to  Di-.  J.  H.  Landis,  health  officer.  The 
investigation  and  report  were  author- 
ized by  the  city  council  early  this  year. 
For  disposal  of  garbage,  offal  and  dead 
animals   a    Cobwell   reduction   plant   is 
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advised.  A  rubbish  sorting  and  utiliza- 
tion plant  is  recommended,  the  tailings 
to  be  burned  in  an  incinerator  equipped 
with  water-tube  boilers  which  would 
produce  steam  for  works  purposes  at 
the  incinerator  and  reduction  plant. 
I'or  the  collection  of  garbage  and  offal 
horse-drawn  equipment  is  advised,  with 
light-motor  trucks  for  sparsely  settled 
rural  districts.  The  garbage  would  be 
transfei-red  to  motor  trucks  at  three 
district  stations,  storage  to  be  afforded 
in  detachable  ti-uck  bodies  until  the 
garbage  was  hauled  to  the  reduction 
works  at  Liberty  St.  and  the  Baltimore 
&  Ohio  Railroad. 

The  collection  and  the  haulage  of 
rubbish  would  follow  the  same  general 
plan  as  that  for  garbage,  but  the  rub- 
bish would  be  hauled  to  the  city's  in- 
cinerator in  the  collection  wagons  sex-v- 
ing  as  trailers  to  motor  tracks.  Large 
dead  animals  and  animal  offal  would  be 
collected  and  hauled  by  motor  equip- 
ment. Ashes  wouH  be  collected  in 
wagons  and  used  to  reclaim  land  which 
.should  be  owTied  by  the  city  in  order 
to   secure   its   increased   value. 


Case    School    Offers    Mechanical 
Drafting  Course  to  Women 

For  the  first  time  in  its  history,  the 
Case  School  of  Applied  Science,  at 
Cleveland,  will  be  open  in  June  to 
women  students.  The  school  for  women 
will  consist  of  a  three  months'  course 
this  summer  in  mechanical  drawing  and 
drafting.  It  will  be  open  to  all  girls 
and  women  who  have  been  through  high 
school,  although  the  enrollment  of  col- 
lege women  is  especially  desired.  If 
students  desire  they  may  take  only  six 
weeks  of  the  course  this  summer  and 
return  next  summer  for  the  final  half. 

Women  who  complete  the  Case  course 
will  be  given  certificates  which  will 
qualify  them  for  Government  service  in 
mechanical  drafting  in  the  War  De- 
partment, the  Navy  Department  and 
the  Bureau  of  Ordnance.  Positions  in 
copying  and  topographic  drafting  will 
be  open  in  the  Geological  Survey  serv- 
ice. 

The  only  requisites  for  entrance  to 
the  college  are  a  fair  knowledge  of 
arithmetic,  algebra  and  geometry. 


Last  Captured  American  Engineer 
Released  by  Chinese  Bandits 

George  A.  Kyle,  Portland,  Ore.,  engi- 
neer for  the  Siems-Carey  Railway  and 
Canal  Co.,  who  has  been  held  captive  by 
Chinese  bandits  since  Mar.  5,  as  re- 
ported in  Engineering  News-Record  of 
April  4,  p.  684,  has  been  released  and 
is  now  back  in  Peking. 

Mr.  Kyle's  release  was  effected  by 
Charles  D.  Tenney,  Chinese  secretary 
of  the  American  legation,  and  F.  C. 
Hitchcock  of  the  Siems-Carey  Railway 
&  Canal  Co.,  in  conjunction  with  the 
Chinese  General  Chang  and  the  Catho- 
lic Mission. 

E.  J.  Purcell  and  George  A.  Kyle 
were  captured  together  on  Mar.  5.  Pur- 
cell was  recently  released. 


Heavy  Exports  of  Construction 
Equipment  in  1917 

Department  of  Commerce  Report  Shows 

Increase  in   Machinery 

Sales  Abroad 

Some  interesting  figures  on  the  ex- 
port of  American  engineering  and  con- 
struction machinery  are  revealed  in  the 
latest  report  of  the  Department  of 
Commerce,  covering  the  year  1917. 

When  it  is  considered  that  the  figures 
for  some  equipment  are  not  complete 
for  the  12  months,  having  been  com- 
piled as  separate  items  only  for  the  per- 
iod from  July  1  to  the  end  of  the  year, 
the  volume  of  this  business  looms  im- 
pressively. While  the  greater  part  of 
this  equipment  was  shipped  to  the  coun- 
tries allied  with  America  in  the  war, 
still  there  have  been  substantial  ship- 
ments to  South  America,  the  British 
colonies  and  other  places  outside  the 
war  zone.  In  some  cases  comparative 
figures  are  available  for  the  past  three 
years,  but  in  many  cases  the  depart- 
ment has  only  kept  record  of  the  ex- 
ports of  certain  equipment  during  the 
year  1917,  the  exports  previously  being 
grouped  under  the  head  of  "all  other 
manufactures  of  iron  and  steel." 

The  increase  in  exports  of  steam  lo- 
comotives from  $9,779,715  in  1915  to 
more  than  $30,000,000  in  1917  is  par- 
ticularly striking.  Nearly  $6,000,000 
worth  was  shipped  to  Russia  in  Europe. 
France  received  more  than  $7,000,000 
worth. 


Minnesota  Plans  to  Settle  Labor 
Disputes  Without  Federal  Aid 

Minnesota  plans  to  settle  its  labor 
troubles  without  appealing  to  the  Na- 
tional War  Labor  Board  for  assistance. 
Labor  and  capital  in  the  state  have 
formally  agreed  to  have  no  strikes  or 
lockouts  during  the  war  "under  any  cir- 
cumstances." 

Following  the  ratification  of  an 
agreement  by  organizations  officially 
representing  both  sides.  Governor  Burn- 
quist  has  appointed  a  State  Board  of 
Arbitration  and  Conciliation,  consisting 
of  Robert  S.  Pack,  vice-president  and 
general  manager.  Northern  States 
Power  Co.,  Minneapolis,  and  Raymond 
S.  Schroeder,  attorney  with  union  labor 
affiliations,  St.  Paul.  The  voluntary 
agreement  to  submit  all  disputes  to  this 
board  has  been  incorporated  in  an  offi- 
cial order  of  the  Minnesota  Council  of 
Safety.  Several  controversies  have  al- 
ready been  settled  without  loss  of  work, 
time  or  production. 

The  agreement  reached  between  em- 
ployers and  employees  contains  the  fol- 
lowing principal  features:  continuous 
and  uninterrupted  production;  that  em- 
ployees shall  not  seek  recognition  of  a 
union  which  had  not  been  organized  be- 
fore the  war;  that  employers  shall  not, 
by  a  lockout  or  by  other  means,  attempt 
to  break  up  a  union  which  had  been  or- 
ganized before  the  war;  that  employ- 
ers and  employees  agree  to  -xnamtain 
the  existing  status  in  every  place  of  em- 


ployment, of  a  union,  nonunion  or  open 
shop;  that  employers  and  employees 
agree  that  difference  with  respect  to 
wages  or  hours  of  labor  shall  be  re- 
ferred to  the  State  Board  of  Arbitration 
for  adjudication  under  the  provision  of 
the  laws  of  the  state;  that  during  the 
period  of  the  war  there  shall  be  neither 
strikes  nor  lockouts  under  any  cii'cum- 
stances  and  that  pending  any  decision 
by  the  arbitration  board  work  shall  be 
continued  uninten-upted  by  either  party. 


Prospect  of  Much  Larger  Army 
a  Stimulus  to  Builders 

Announcement  that  the  Government 
intends  to  add  large  additional  forces  to 
the  army  has  acted  as  a  stimulus  to 
construction  interests,  including  manu- 
facturers, distributors  and  carriers  of 
building  materials,  as  well  as  con- 
tractors. 

The  important  factors  in  building  in- 
dustries consider  that  if  the  present  war 
footing  has  absorbed  all  available  space 
for  storage,  manufacturing,  executive 
or  administrative  purposes,  much  larger 
forces  to  be  supplied  with  food,  cloth- 
ing, shelter,  ammunition  and  other 
necessaries  will  cause  a  still  greater  de- 
mand upon  the  present  inadequate 
building  facilities  and  will  practically 
compel  additional  construction  work  to 
meet  the  emergency.  This  does  not  con- 
template the  heavier  pressure  on  build- 
ing and  housing  facilities  which  will  be 
caused  by  the  extra  man  power  required 
for  ammunition  factories  and  ware- 
houses to  maintain  an  added  military 
force. 

It  is  reported  that  building  material 
industries  have  anticipated  this  situa- 
tion and  have  taken  measures  to  have 
on  hand  large  amounts  of  reserve  mate- 
rial. 


Civil  Service  Examinations 

New  York  State — Among  the  exami- 
nations announced  by  the  Civil  Service 
Commission  of  the  State  of  New  York, 
scheduled  for  May  25,  appear  the  fol- 
lowing, for  which  application  must  be 
made  before  May  15.  Application  forms 
may  be  procured  from  the  State  Civil 
Service  Commission,  Albany,  N.  Y. 

Engineering  Inspector,  State  Ar- 
chitect's office.  Salary  from  $1800  to 
$2200  and  necessary  traveling  expenses. 
Position  requires  technical  knowledge 
of  steam  and  hot-water  heating  systems, 
plumbing,  electric  wiring,  house  sewage 
disposal,  refrigerators,  steam  power 
equipment,  materials  of  construction 
and  testing,  testing  of  instruments,  ma- 
chinery foundations,  architectural  plans 
and  specifications.  It  is  also  desired 
that  applicants  have  practical  experi- 
ence in  supervising  the  installation  of 
machinery  and  that  they  be  familiar 
with  various  makes  of  machinery  and 
apparatus  used  for  the  foregoing  pur- 
poses, together  with  a  general  knowl- 
edge of  Undervvrriters'  rules.  Gradua- 
tion or  a  partial  course  in  mechanical 
or  electrical  engineering  is  desirable. 

Land  Surveyor.    Conservation  Com- 
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mission.  Salary  $3000.  Preferred  age 
over  35  years.  Candidates  should  have 
net  1(jss  than  10  years'  experience  in 
actual  work  in  charge  of  surveying  and 
relocating  old  lines  in  Adirondack  re- 
gion. Duties  of  position  require  thorough 
knowledge  of  and  experience  in  survey- 
ing old  lines,  with  ability  to  determine 
proper  lines  and  relocate  them. 


Ohio  River   Contractors  Petition 
Government  to  Postpone  Work 

Contractors  working  on  Government 
locks  and  dams  on  the  Ohio  River  have 
petitioned  Congress  to  hold  up  the  work 
until  after  the  war,  alleging  that  the 
increased  cost  of  labor  and  materials 
would  cause  the  contractors  enormous 
loss,  and  probably  drive  some  of  them 
to  the  wall,  as  the  contracts  were  ac- 
cepted during  peace  times  when  condi- 
tions were  normal.  The  delegates  who 
presented  the  petition  in  Washington 
included  P.  E.  Hunter,  president.  Inde- 
pendent Construction  Co.,  Pittsburgh; 
John  R.  McArthur,  McArthur  Brothers, 
New  York,  and  Mr.  Rogers,  of  the 
Bates  &  Rogers  Co.,  all  of  whom  are 
handling  Ohio  river  work. 

Objection  to  holding  up  the  work  has 
been  made  in  the  belief  that  contractors 
on  other  Government  work  might  take 
the  same  attitude.  Col.  Henry  New- 
comer, of  the  army  engineers,  has  ex- 
pressed the  belief  that  the  contractors 
are  entitled  to  relief,  as  they  have  been 
pinched  hard  by  rising  costs. 


Record    Bituminous    Output    Re- 
ported by  Fuel  Administration 

The  Fuel  Administration  has  an- 
nounced a  new  record  for  the  produc- 
tion of  bituminous  coal  for  the  week 
which  ended  Apr.  27.  It  is  represented 
by  an  output  of  11,668,000  net  tons.  The 
average  production  per  working  day 
was  1,946,000  net  tons,  as  compared 
with  1,840,000  net  tons  for  the  week 
which  ended  Apr.  20  and  1,680,000  net 
tons  in  April,  1917. 

Appeals  to  increase  production  are 
being  constantly  issued  by  the  fuel  ad- 
ministration to  keep  the  mines  running 
as  near  capacity  as  possible  during  the 
summer  months.  Consumers  have  been 
repeatedly  requested  to  place  their  or- 
ders for  coal  as  early  as  possible,  in  or- 
der that  the  orders  might  be  distributed 
over  the  period  before  cold  weather;  to 
avoid  the  possibility  of  production  fall- 
ing off  because  of  lack  of  orders.  It  is 
reported  that  consumers  have  re- 
sponded well  in  the  East,  but  that  some 
of  the  Western  mines  have  been  set 
back  somewhat  by  lack  of  orders. 


Second  Federal  Housing  Bill 
Passes  Congress 

To    Spend    S60,000,0n0    for    Homes    For 

War  Workers,  Washington  fietting 

One-Sixth  of  Amount 

Both  houses  of  Congress  have  passed 
the  so-called  Department  of  Labor 
housing  bil!  and  have  agreed  in  confer- 
ence to  various  amendments  to  the  orig- 
inal bill.  Only  the  President's  sign 
ture,  which  will  undoubtedly  be 
forthcoming,  is  needed  to  make  the  bill 
a  law.  The  new  act  appropriates  $60,- 
000,000  to  provide  "housing,  local  trans- 
portation, r.nd  other  community  facili- 
ties for  such  industrial  workers  as  are 
engaged  in  industries  connected  with 
and  essential  to  the  national  defense  .  .  . 
during  the  existing  war."  Of  this 
amount  $10,000,000  is  to  be  spent  in  the 
District  of  Columbia  to  take  care  of 
the  employees  of  the  government  there. 

As  originally  written,  the  bill  vested 
all  power  of  administration  of  the  fund 
in  the  Secretary  of  Labor,  which  dis- 
tinguished the  appropriation  from  the 
one  for  $50,000,000  made  some  months 
ago  to  house  ship  builders.  The  ad- 
ministration of  the  latter  fund  was 
vested  in  the  Shipping  Board.  An 
amendment  to  the  new  bill,  however, 
vested  all  administration  in  the  Presi- 
dent, who,  of  course,  may  detail  that 
power  to  any  official  he  may  choose.  Al- 
ready the  Department  of  Labor  has  a 
large  housing  organization. 

An  interestng  amendment  written 
into  the  law  provides  that  "houses 
erected  by  the  government  under  the 
authority  of  this  act  shall  be  of  only  a 
temporary  character,  except  where  the 
interest  of  the  government  will  be  best 
preserved  by  the  erection  of  buildings 
of  a  permanent  character." 


"La  Technique  Moderne"  of  Paris 
Resumes  Publication 

La  Technique  Moderne,  Paris,  which 
ceased  publication  after  the  issue  of 
Aug.  1,  1914,  because  its  managers, 
editors  and  a  majority  of  contributors 
were  mobilized,  has  resumed  publication 
after  being  suspended  for  SVz  years. 


Clamer  Nominated  for  President 
of  Testing  Materials  Society 

G.  H.  Clamer,  of  the  Ajax  Metals  Co., 
Philadelphia,  has  been  nominated  for 
president  of  the  American  Society  for 
Testing  Materials  by  the  regular  nomi- 
nating committee.  The  rest  of  the 
ticket  includes  George  S.  Webster,  di- 
rector of  wharves,  docks  and  ferries, 
Philadelphia,  as  vice-president,  and  G. 
Aertzen  of  the  Midvale  Steel  Co.,  G. 
K.  Burgess  of  the  Bureau  of  Standards, 
G.  B.  Heckel,  editor  of  Drugs,  Oils  and 
Paints,  and  K  W.  Zimm^^rschied  -jf  the 
General  Motois  Co.,  as  directors.  The 
annual  meeting  is  to  be  held  at  che 
Hotel  Traymore,  Atlantic  City,  N.  J., 
June  25-28,  and  will  include  a  joint 
session  with  the  American  Concrete 
Institute  meeting  at  the  same  place 
June  27-29. 


New  Plan  to  Finance   Canadian 
Government  Railways 

The  Dominion  Parliament  at  Ottawa 
has  considered  a  recommendation  made 
by  the  Minister  of  Railways,  providing 
that  in  future  the  expenses  of  the  Can- 
adian Government  Railways  and  of  all 
of  the  railways  under  the  management 
of  the  Minister  of  Railways  should  be 


paid  out  of  the  receipt*  and  revenues 
of  the  various  lines  involved.  In  the 
event  of  a  deficit,  the  recommendation 
provides  that  this  shall  be  paid  out  of 
any  unappropriated  moneys  still  in  the 
consolidated  revenue  fund,  to  be  subse- 
quently covered  by  a  vote  of  Parlia- 
ment. 

Railroads    Permitted    to    Support 
Engineering  Association 

Authority  has  been  granted  to  the 
American  Railway  Engineering  Asso- 
siation  to  make  assessments  on  the  rail- 
roads for  current  expenses  of  the  a.s- 
sociation.  Approval  of  the  status  of 
the  association  up  to  Apr.  30  had  been 
granted  by  the  Director-General  of  Rail- 
roads. Application  for  permanent  ap- 
proval was  made  in  March.  A  letter 
had  been  received  by  the  association 
from  C.  A.  Prouty  director  of  the  di- 
vision of  public  service  and  accounting 
of  the  railroad  administration,  author- 
izing the  carriers  to  pay  assessments 
made  by  the  association,  charging  them 
to  operating  expenses. 


Will   Design   and   Operate   Test 
Filter  Plant 

The  experimental  water-filtration  and 
disinfection  plant  for  Milwaukee,  noted 
in  Engineering  News-Record  of  Apr. 
11,  p.  738,  will  be  designed  by  Joseph 
W.  Ellms,  consulting  engineer,  Cincn- 
r.ati,  and  the  experiments  \\nll  be  con 
ducted  under  his  direction.  Funds  to 
the  amount  of  $30,000  have  been  pro- 
vided. 


Sanitary  Engineer  Appointed  To 
Fight  Malaria  at  Camp  Bowie 

The  U.  S.  Public  Health  Service  has 
detailed  J.  A.  Le  Prince,  one  of  its 
sanitriry  engineers,  for  anti-malarial 
work  in  the  Camp  Bowie  zone,  near 
Fort  Worth,  Tex.  Mr.  Le  Prince  had 
extensive  experience  in  mosquito  sup- 
pression and  the  prevention  of  disease 
caused  by  these  pests,  in  the  Panama 
Canal  Zone. 


Engineering  Societies 


•  E.  S.  Carman,  chief  engineer,  Cleve- 
land Osborn  Mfg.  Co..  Cleveland,  ad- 
dressed the  Cleveland  Engineering  So- 
ciety, at  its  Apr.  30  meeting,  on  "The 
Engineer,  Manufacturer  and  Foundry- 
man  Cooperating  to  Conserve  Man 
Power."  The  meeting  of  May  7  was 
addressed  by  0.  W.  A.  Getting,  sales 
engineer,  Willard  Storago  Battery  Co.. 
Cleveland.  The  society,  on  May  14,  will 
be  addressed  by  A.  L.  Feild,  former  as- 
sistant metallurgist.  Bureau  of  Mines, 
Pittsburgh.  His  subject  will  be  "High 
Temperature  Research,  with  Special 
Reference  to  Metallurgical  Problems." 

The  Detroit  Engineering  Society 
elected  the  foilow-"ng  officers  at  its  annua', 
meeting   Apr,    27:     President,    Charles 
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Annual  Meetings 


AMERICAN  WATER-WORKS  AS- 
SOCIATION ;  4?  State  St.,  Troy, 
N.   Y,  ;  May  13-18,  St.   Louis,  Mo. 

AMERICAN  ASSOCIATION  OF  EN- 
GINEERS :  29  South  La  Salle  St., 
Chicag-o  ;  May  14.  Chicago. 

AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS;  29  West  39th 
St.,  New  York  ;  Spring  meeting,  June 
4-7,    Worcester,    Mass. 

AMERICAN  INSTITUTE  OP  CHEMI- 
CAL ENGINEERS  :  129  York  St., 
Brooklyn,  N.  Y.  ;  June  19-22,  Ber- 
lin,   N.    H. 

AMERICAN  CONCRETE  INSTI- 
TUTE; 27  School  St.,  Boston;  June 
24-26,  Atlantic  City,  N.  J. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS  ;  University  of 
Pennsylvania.  Philadelphia ;  June 
25-28,  Atlantic  City,  N.  J. 

AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS  :  29  West 
39th  St.,  New  York;  Atlantic  City. 
June   26-28. 


Y.  Dixon;  vice  presidents,  D.  J.  Ster- 
rett  and  F.  H.  Davis;  secretary-treas- 
urer, D.  V.  Williamson.  Col.  W.  G. 
Caples,  310th  Engineers,  National 
Army,  spoke  on  -what  engineers  have 
done  in  the  w^ar.  Capt.  Robert  Laus- 
sel,  reserve  engineer,  French  Army, 
spoke  on  the  destruction  of  trenches  by 
the  use  of  mines. 

The  New  Jersey  Association  of 
County  Engineers  discussed  the  subject 
of  "return  loads"  in  connection  with 
motor-truck  hauling,  at  a  special  meet- 
ing held  Apr.  29  at  the  Engineers'  Club 
of  Trenton.  A  "return  loads"  com- 
mittee was  appointed  by  the  president 
of  the  County  Engineers'  Association, 
with  Garwood  Ferguson,  Passaic 
County,  as  chairman. 

The  Engineering  Club  of  Des  Moines, 
Iowa,  has  been  formed,  with  a  member- 
ship including  practicing  engineers, 
graduate  engineers  -who  may  have  en- 
tered other  work,  and  nongraduates 
who  have  engaged  in  ergineering  work. 
The  officers  of  the  club  are  A.  W.  Lee, 
president;  R.  H.  Kinnaird,  vice-presi- 
dent, and  Monroe  L.  Patzig,  secretary. 

The  Detroit  Engineering  Society  was 
addressed  May  3  by  Robert  H.  Kuss, 
consulting  engineer,  Chicago,  on  the 
subject  of  "Coal  Conservation  as  Ap- 
plied to  Boiler  Room  Operation."  The 
meeting  was  held  jointly  with  the  De- 
troit section  of  the  American  Society  of 
Mechanical   Engineers. 

The  Engineers'  Club  of  Trenton  will 
be  addressed  at  its  meeting  tonight  by 
J.  B.  Scott,  of  Day  &  Zimmerman,  Inc., 
on  the  new  power  plant  of  the  Erie 
Lighting  Co.,  Erie,  Penn. 

The  Brooklyn  Engineers'  Club  will 
hold  its  next  regular  meetinf  tonight. 
James  E.  Gibbons  will  read  a  paper 
entitled  "The  Story  of  Camp  Jackson 
at  Columbia,  S.  C."  The  May  16  meet- 
ing will  be  addressed  bv  W'lliam  J. 
Barney  on  "The  Port  of  iNew  York  and 


Pier  Construction."  At  the  meeting  of 
May  23  Eskill  Berg  will  speak  on  "Re- 
cent Developments  in  Propelling  Ma- 
chinery for  Warships  and  for  Ships  in 
Merchant  Service." 

The  West  Virginia  University  Engi- 
neering Society  held  its  last  regularly 
scheduled  meeting  for  this  Svjmester 
May  3.  The  papers  read  and  discussed 
related  mainly  to  subjects  connected 
with  electric  engineering. 

The  Engineers'  Club  of  Columbus, 
Ohio,  elected  the  following  officers  Apr. 
26:  E.  G.  Bradbury,  president;  D.  G. 
Morris,  secretary.  The  meeting  was 
addressed  by  Prof.  H.  J.  Lord  of  Ohio 
State  University  on  the  "Theory  of 
Flight." 


Personal  Notes 


J  .  G .  Bloom  has  been  appointed 
division  engineer  of  the  Chicago,  Rock 
Island  &  Pacific  Ry.,  with  headquarters 
at  Harrington,  Kan. 

Col.  C.  N.  Monsarrat,  chair- 
man of  the  board  of  engineers,  Quebec 
Bridge,  has  been  appointed  consulting 
engineer  to  the  railways  department  of 
the  Canadian  Government.  The  offices 
of  the  board  of  engineers  will  be  re- 
moved from  Montreal  to  Ottawa,  where 
its  work  will  be  terminated. 

Dr.  Robert  H.  Written, 
formerly  secretary  of  the  city  plan  com- 
mission of  New  York  City,  has  been 
appointed  consulting  engineer  to  the 
city  plan  commission  of  Cleveland. 
F.  R.  Walker  will  act  as  assistant  to 
Mr.  Whitten. 

C.  V.  R.  Fullenwider  has 
become  engineer  in  charge  of  construc- 
tion work  at  the  Syracuse  plant  of  the 
Semet-Solvay  Co.  Mr.  Fullenwider  has 
been  employed  in  the  engineering  de- 
partment of  the  company  for  the  past 
five  years. 

HiLLis  F.  Hackedorn,  presi- 
dent of  the  Hackedorn  Contracting  Co., 
Indianapolis,  has  been  commissioned 
major  in  the  construction  division  of 
the  Quartermaster  Corps,  National 
Army. 

H.  E.  Squire,  assistant  engineer, 
California  State  Board  of  Harbor  Com- 
missioners, has  been  called  to  Washing- 
ton to  assist  R.  J.  Wig,  of  the  United 
States  Shipping  Board,  who  is  giving 
special  attention  to  the  concrete  ship 
division.  During  the  past  14  months 
in  which  Mr.  Squire  has  been  at  San 
Francisco,  he  has  had  charge  of  the 
investigation  relative  to  the  effect  of 
sea  water  on  concrete  being  carried 
out  under  the  direction  of  Frank  G. 
White,  chief  engineer  of  the  Harbor 
Commission. 

Thomas  A.  Baldwin,  assist- 
ant to  the  superintendent  of  the  erec- 


tion department  of  the  Bethlehem  Steel 
Bridge  Corporation,  Steelton  plant,  has 
been  commissioned  senior  lieutenant  in 
the  United  States  Navy. 

N  Max  Dunning,  president  of 
the  Illinois  Chapter,  American  Institute 
of  Architects,  has  been  appointed  prin- 
cipal assistant  to  the  chief  of  the  bureau 
of  housing.  Department  of  Labor,  Wash- 
ington, D.  C. 

W.  H.  DuRBiN  has  resigned  as 
engineer  for  the  Department  of  Public 
Sanitation,  Indianapolis,  to  become  a 
member  of  the  staff  of  engineers  of  the 
Industrial  Bureau  of  Housing,  Wash- 
ington, D.  C. 

Summers  Hinshaw  has  re- 
signed as  chief  engineer  of  the  Knox- 
ville  Water  Co.  to  become  chief  engi- 
neer of  the  Fulton  Co.,  Knoxville,  Tenn. 

Guy  Pinner,  who  recently  re- 
signed as  bridge  engineer  of  the  Sea- 
board Air  Line  Ry.,  is  now  associated 
with  James  Stewart  &  Co.,  contractors. 

CarlW.  Haefner,  formerly  of 
the  Turner  Construction  Co.,  New  York, 
has  become  associated  with  Fay,  Spof- 
ford  &  Thorndike,  consulting  engineers, 
Boston,  as  engineer  in  charge  of  lines 
and  grades  on  the  construction  of  the 
new  Government  shipping  terminal  at 
South  Boston. 

Fred  S.  Sawyer,  of  the  firm 
of  Sawyer  Bros.,  engineers,  Spokane, 
Wash.,  has  gone  to  Columbus,  Ohio,  to 
become  construction  engineer  for  the 
Government  on  its  $5,000,000  ware- 
house project. 

L .  H .  Moth,  who  has  been  con- 
nected with  the  water-works  depart- 
ment, Kenosha,  Wis.,  for  the  past  eleven 
years,  has  been  made  superintendent 
of  the  water-works  department  of  Jack- 
son, Mich. 

Harry  A.  Whartenby,  for- 
merly of  the  Virginia  Bridge  &  Iron 
Co.,  Roanoke,  Va.,  has  become  chief 
draftsman  of  the  American  Steel  Co. 
of  Cuba,  with  headquarters  at  Havana. 

Laurence  A.  Ball,  formerly 
chief  engineer  of  the  Richard  Carvel  Co., 
Inc.,  has  been  retained  as  consulting 
engineer  for  Jersey  City,  in  charge  of 
the  construction  of  the  new  water-pipe 
line  to  be  laid  across  the  Hackensack 
and  Passaic  Rivers. 


Obituary 


William  H.  Barnes,  director 
of  the  Pennsylvania  R.R.,  died  in  Phila- 
delphia, May  6.  Mr.  Barnes,  who  was 
89  years  old,  entered  the  service  of  the 
Pennsylvania  in  1848,  in  the  engineer- 
ing department,  which  was  then  en- 
gaged in  making  the  location  surveys 
for  the  road  west  of  the  AUeghenies,  at 
Greensburg,  Penn.  Mr.  Barnes  had  been 
a  director  of  the  Pennsylvania  since 
1889. 


NEWS  OF  Engineering  Industries 


FOR  MANUFACTURERS  WHO  SERVE  H  : :  fi  I  X  E  E  R  S  AND  CONTRACTOR  S 


American  Industrial  Exhibits  at  Lyons  Fair 

War   Correspondent   of    Engineering   News-Record   Reports   Many 

Interesting    Features 


American  manufacturers  were  repre- 
sented by  543  exhibits  at  the  third 
Lyons  Fair,  held  this  spring  in  Lyons, 
France.  An  interesting  report  of  this 
war-time  industrial  fair  has  just  been 
received  from  R.  K.  Tomlin,  Jr.,  war 
correspondent  of  Engineering  Neivs- 
Record  and  Paris  representative  of  the 
RJcGraw-Hill  engineering  publications. 
Mr.  Tomlin  reports  that  this  year,  as 
formerly,  the  fair  covered  a  wide  range 
of  industry  —  practically  everything 
from  the  making  of  silk  to  the  manu- 
facture of  huge  artillery,  field  pieces, 
shells  and  aerial  bombs.  The  official 
figures  indicated  the  participation  of 
more  than  3000  exhibitors,  the  greatest 
number  that  has  ever  taken  part  in  this 
exposition. 

Importance  of  Fair  to  American 
Manufacturers 

The  possible  importance  of  the  Lyons 
Fairs  to  American  manufacturers  is 
illustrated  by  the  following  quotation 
taken  from  a  statement  made  by  W.  A. 
Veditz,  commercial  attache  of  the  Am- 
erican embassy  at  Paris: 

"The  extraordinary  success  of  the 
Lyons  Fair  in  1916  and  1917  is  a  strik- 
ing proof  of  the  economic  vitality  of 
France,  as  well  as  the  capacity  for  or- 
ganization of  its  statesmen  and  com- 
mercial agents.  Whilst  it  is  not  for  me 
tc  proffer  advice  to  the  officials  in 
charge  of  the  Lyons  fair  I  am  strongly 
of  opinion  that  the  importance  of  the 
fair  should  be  brought  home  strikingly 
to  American  importers  and  exporters. 
Also  I  am  of  opinion  that  such  com- 
mercial organizations  as  the  Lyons  fair 
would  stimulate  Franco- American  trade 
to  an  enormous  extent.  The  latter  con- 
sideration will  apply  to  a  greater  ex- 
tent when  international  commerce  re- 
sumes its  normal  aspect.  I  am  of  opinion 
that,  with  regard  to  American  trade,  and 
the  establishment  of  institutions  dealing 


with  economical  as  well  as  commercial 
interests,  nothing  would  be  welcomed 
more  than  the  Lyons  fair,  especially  if 
it  should  ultimately  develop  into  a  great 
international  sample  fair  of  Europe." 

This  statement,  together  with  the 
comparative  shortage  of  construction 
equipment  exhibits  at  the  fair  (illus- 
trated by  the  fact  that  there  was  only 
one  concrete  mixer  shown  in  the  entire 
exposition)  appears  to  indicate  that 
manufactui'ers    of    American    engineer- 


AMERICAN  MANUFACTURERS'  BOOTHS 


ONLY  CONCRETE  MIXER  EXHIBITED 

ing  and  industrial  equipment  will  be 
more  extensively  represented  at  the  fair 
next  year,  in  view  of  a  greater  possibil- 
ity of  the  return  of  normal  business  con- 
ditions in  France. 

Expressions  of  opinion  from  the  ad- 
ministi'ative  headquarters  of  the  fair 
wei'e  to  the  effect  that  its  results  pre- 
sage a  partial,  if  not  total,  eclipse  of 
German  efforts  at  foreign  trade  expan- 
sion through  the  instrumentality  of  the 
Leipsic  fair.  It  was  confidently  reported 
tliat  the  "Foire  de  Lyon"  has  been  es- 
tablished as  a  permanent  international 
trade  institution,  and  that  its  birth 
three  years  ago  and  rapid  growth  since 
that  time  has  caused  a  great  deal  of 
uneasiness  in  official  and  industrial 
cii'cles  in  Germany. 

On  the  opening  day  of  the  fair,  the 
official  count  of  exhibitors  was  3176.  Of 
this  number,  860  were  foreign,  classi- 
fied as  follows:  United  States,  543; 
Switzerland,  114;  Great  Britain,  107; 
Italy,  40;  Spain,  33;  Holland,  22;  Rus- 
sia, 1.  Without  an  explanation  these 
figures  are  somewhat  misleading  in  so 
far  as  they  concern  American  exhibits, 
since  there  were  not  543  American  firms 


which  actually  had  booths  at  the  fair. 
The  American  consulate  at  Lyons,  how- 
ever, had  an  exhibit  which  consisted 
largely  of  catalogs  of  American  manu- 
facturers, and,  according  to  a  state- 
ment made  to  Engineering  News-Rec- 
ord's representative  at  the  executive  of- 
fices of  the  fair,  each  firm  that  had  a 
catalog  on  file  with  the  American  con- 
sul was  called  an  exhibitor. 

Engine£ring  News-Record  Repre- 
sented 

For  the  first  time  in  the  history  of 
the  fair  a  publisher  of  American  engi- 
neering journals  was  an  exhibitor,  the 
McGraw-Hill  Co.,  Inc.,  of  New  York 
City,  publisher  of  Engineering  News- 
llccord  and  nine  other  technical  jour- 
:'.als,  having  a  stand  in  the  Place  Belle- 
c-our. 

The  crippled  transportation  facilities 
i  1  France  made  themselves  felt  at  the 
fair,  as  very  few  cf  the  exhibits  were 
complete  on  the  opening  day.  This  ap- 
plied particularly  to  the  stands  of  for- 
eign exhibitors.  The  McGraw-Hill  Co., 
for  example,  had  shipped  a  case  of  its 
journals  from  New  York.    The  case  ar- 


THK  MoORAW-HILL  EXHIBIT 

rived  at  Bordeaux,  was  held  there  and 
was  not  delivered  until  the  last  day  of 
the  fair.  For  American  firms  intend- 
ing to  exhibit  at  future  fairs  in  Lvon'«. 
it  would  be  well  to  take  this  example  to 
heart,  and  to  make  all  preparations  fa 
in  advance  of  the  date  of  opening  the 
exposition. 

Of  construction  plant  there  were  very 
few  exhibits,  as  this  is  not  a  period  of 
general     engineering     construction     in 
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France,  and  all  industry,  practically,  is 
engaged  in  some  form  of  war  work — 
principally  on  munitions  and  ordnance. 
There  were,  however,  exhibits  of  pneu- 
matic tools  and  valves,  etc.,  excavating 
tools,  air  compressoi's  and  motor-driven 
pumps.  The  accompanying  illustration 
shows  the  only  concrete  mixer  ex- 
hibited. 

Among  the  remaining  exhibits  in  the 
civil  engineering  and  construction  field 
were  those  consisting  of  the  following: 
Transits  and  levels,  hollow-tile  flooring, 
I-beams  and  rails,  railroad  and  tram- 
v^ay  material,  pumps  and  compressors, 
autogenous  welding,  metallic  paints, 
belt  conveyors  and  chains,  valves,  cen- 
trifugal pumps,  small  rock  crushers, 
cranes  and  steel  construction,  industinal 
cars  and  narrow-gage  track,  asphalt 
products  and  hydraulic  machinery  of 
various  types. 


From  the  point  of  view  of  technical 
men  the  fair  was  largely  a  machine-tool 
exhibit.  In  the  metallurgy  booth  were 
machine  tools  and  other  equipment  used 
in  the  manufacture  of  munitions  and 
oi'dnance.  A  few  American  manufac- 
turers had  individual  stands,  although 
their  products  were  on  display  at  the 
stands  of  Fi'ench  companies  acting  as 
their  agents  or  in  various  other  special 
capacities.  However,  the  Allied  Ma- 
chinery Co.  of  France,  a  subsidiary  of 
the  Allied  Construction  Machinery  Co., 
New  York,  had  a  four-compartment 
stand  which  contained  the  exhibits  of 
five  prominent  American  machine-tool 
and  tool  manufacturers.  The  firm,  Anc. 
Etab.  Glaezer  &  Pirreaud,  Paris,  repre- 
sented and  handled  the  exhibit  of  a 
number  of  American  machine-tool 
manufacturers.  American  electrical 
equipment  was  also  exhibited. 


Ordnance  and  Motor  Trucks 
One  of  the  biggest  and  most  impres- 
sive exhibits  was  that  of  Schneider  & 
Compagnie,  Paris,  as  showing  the  im- 
portant part  which  industries  have 
played  in  the  war.  Here  munitions  and 
ordnance  manufacture  was  exhibited, 
although  the  company  is  engaged  in 
producing  a  multitude  of  other  things, 
including  motor  trucks,  locomotives, 
tractors  and,  in  fact,  mechanical  equip- 
ment and  machinery  of  all  types,  in  ad- 
dition to  ships. 

The  motor-truck  and  automobile  ex- 
hibit attracted  particular  interest.  Many 
of  the  exhibitors  are  making  camions 
for  the  Allied  armies.  Notable  among 
these  was  the  big  chassis  of  Ch.  Blum 
&  Cie.,  equipped  with  a  Latil  engine  and 
drive  on  all  four  wheels,  the  steering 
gear  controlling  both  front  and  rear 
wheels. 


Organization  for  Industrial  War 
Requirements 

The  chart  shown  below  outlines  the 
organization  of  the  requirements  divi- 
sion of  the  War  Industries  Board  for 
procuring  the  enormous  quantities  of 
materials  and  supplies  needed  in  the 
war  and  in  converting  industries  from 
non-war  to  war  purposes. 


In  the  operation  of  filling  require- 
nients  for  war  purposes  it  is  stated  that 
each  section  chief  is  chai-ged  with  the 
responsibility  of  collecting  from  the 
several  departments  of  the  Govern- 
ment, from  the  manufacturers  and 
from  the  committees  representing  them, 
and  especially  from  the  war-service 
committees  created  under  the  supervi- 
sion of  the  Chamber  of  Commerce  of 


the  United  States  and  from  any  other 
reliable  and  available  sources,  informa- 
tion concerning  the  production  of  the 
particular  commodity  or  commodities 
with  which  each  section  has  to  deal,  in- 
cluding available  supplies,  new  sources 
of  supply  and  methods  for  increasing 
production.  The  various  government 
purchasing  agencies  will  continue  to 
make  the  contracts  and  place  orders. 
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Coni>e/:5ion  oF/ndustry 
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Conversion  of  Industry 
Cotton  Duck 
Linen  Th!-ead 
Automotive 
Machine  Tool 
Vehicles 

Wood  Products 
Cranes 
Electrical  Ec^uipnient' 

Enffines ,  Boilers, 
Condensers.  Pumps,  Sfc. 
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Non  Ferrous  Tubes 
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Labor  Turnover  Wasting  20% 
of  Effective  Supply 

Roger  W.  Babson  Urges  Greater  Use 

of  United  States  Employment 

Service  as  Remedy 

If  the  labor  turnover  in  this  country 
could  be  eliminated,  the  effective  labor 
supply  would  be  increased  about  20%, 
according  to  a  statement  made  before 
the  Baltimore  Advertising  Club  by 
Roger  W.  Babson,  chief  of  the  inquiry 
and  education  division  of  the  United 
States  Employment  Service.  The  use 
b>'  employers  of  the  United  States  Em- 
ployment Service,  he  said,  would  be  the 
first  and  most  effective  step  toward  re- 
ducing the  tuniover. 

In  support  of  an  assertion  that  there 
is  sufficient  labor  available  in  the 
United  States  if  it  is  properly  distrib- 
uted, Mr.  Babson  read  reports  received 
by  the  Employment  Service  of  idle  and 
empty  houses  in  many  sections  of  the 
country.  He  advocated  the  granting  of 
half  fares  by  the  railroad  administra- 
tion to  men  transported  from  one  sec- 
tion to  another  through  the  agency  of 
the  Employment  Service.  Such  a  step, 
he  declared,  would  certainly  facilitate 
the  work  of  labor  distribution. 

"The  great  need  of  the  hour,"  said 
Mr.  Babson,  "is  to  extend  the  United 
States  Employment  Service  in  order  to 
redistribute  labor  and  make  idle  labor 
immediately  available.  England  has 
more  than  2000  Government  employ- 
ment offices,  while  our  country,  so  many 
times  larger  than  England,  has  little 
more  than  one-tenth  that  number.  Eng- 
land's success  in  handling  her  labor 
problem  has  been  due  in  a  large  meas- 
ure to  her  efficient  and  impartial  na- 
tional employment  service,  which,  un- 
der the  terms  of  the  munitions  of  war 
acts,  practically  controls  the  employ- 
ment situation.  Her  manufacturers 
and  others  engaged  in  Government  work 
can  obtain  labor  only  through  the  Gov- 
ernment's labor  exchanges.  This  pre- 
vents one  department  or  concern  from 
bidding  against  another  and  insures 
fairness  and  impartiality  to  all. 

Will  Reduce  Turnover 

"By  the  extension  of  the  United 
States  Employment  Service  and  the 
adoption  of  a  similar  procedure,  the 
tremendous  labor  turnover  which  we 
now  have  would  be  greatly  reduced. 
The  elimination  of  the  turnover  in  this 
country  would  be  equivalent  to  increas- 
ing the  available  labor  supply  about 
20  per  cent." 

Discussing  the  transportation  ques- 
tion, Mr.  Babson  continued: 

Lower  Fare  to  Workers 

"Now  that  the  railroads  are  under 
Government  control  for  the  period  of 
the  war,  there  is  a  great  opportunity  of- 
fered to  facilitate  labor  distribution  by 
reducing  rates  to  workers  transported 
through  the  United  States  Employment 
Service,  particularly  farm  workers.  The 
housing  problem  is  now  on  the  road  to 
sr.tisfactory  solution,  but  the  transpor- 


tation problem  is  still  unsolved.  The 
United  States  Employment  Service  now 
has  a  $250,000  revolving  fund  for  the 
advancement  of  transportation  costs  to 
wage  earners,  but  it  is  insuhicient  to 
meet  all  demands.  Furthermore,  many 
a  worker  now  requiring  advancement 
of  carfare  would  be  able  to  pay  his  own 
transportation  were  the  rate  to  him  re- 
duced one-half.  If  the  United  States 
Railroad  Adm.inistration  would  grant 
half  fares  to  men  transferred  by  the 
Employment  Service,  a  great  improve- 
ment in  the  labor  situation  would  im- 
mediately be  evident. 

Helps  All  Sections 

"The  United  States  Emplojmient 
Service  is  interested  in  the  country  as  a 
whole;  it  favors  no  particular  section. 
It  is  bringing  about  a  readjustment 
along  the  minor  lines  of  labor  shortage 
and  surplus,  eliminatmg  surpluses  as 
well  as  shoi*tages.  For  this  reason  the 
Employment  Service  is  as  much  inter- 
ested in  helping  the  localities  in  which 
there  are  surpluses  of  labor  and  houses 
as  it  is  in  obtaining  labor  for  communi- 
ties which  have  a  surplus  of  contracts." 


Business  Notes 


The  Lakewood  Engineering  Co.  has 
been  authorized  to  increase  its  capital 
stock  from  $300,000  to  $1,100,000  for 
the  purpose  of  purchasing  several  addi- 
tional plants.  It  is  understood  that  the 
company  contemplates  the  outright  pur- 
chase of  the  Dynamic  Motor  Truck  Co., 
Galion,  Ohio,  and  a  foundry  at  Elyria, 
as  well  as  a  large  interest  in  the  Mil- 
waukee Concrete  Mixer  Company. 

The  Asbestos  Protected  Metal  Co., 
Pittsburgh,  has  changed  its  name  to 
the  Aspromet  Co.  When  the  company 
was  established  in  1905  its  sole  product 
was  asbestos  protected  metal,  to  which 
other  building  material  specialties  were 
added. 

The  board  of  directors  of  the  Trum- 
bull Steel  Co.,  Youngstown,  Ohio,  has 
recommended  to  the  stockholders  an  in- 
crease in  the  capital  stock  of  $8,000,000. 
which  wouM  make  a  totrl  of  $20,000,- 
000.  The  question  will  be  put  to  the 
stockholders'  meeting  to  be  held  May  i7. 

The  Controller  Co.,  Inc.,  has  taken 
over  the  Oscar  Mullor  Co.,  manufac- 
turers of  the  "Controller"  calculating 
machine. 

The  Sullivan  Machinery  Co.  has 
changed  its  Lake  Superior  sales  office 
from  Ishpeming,  Mich.,  to  Duluth,  Minn. 
Jonathan  A.  Noyes  will  be  in  charge  as 
district  manager. 

The  offices  of  the  National  Meter 
Co.  have  been  removed  to  299  Broad- 
way, New  York  City.  As  merchandise 
cannot  be  received  at  this  address,  it 


should  be  .shipped  to  the  works  of  the 
company  at  42nd  St.  and  1st  Ave., 
Brooklyn. 

The  Luitwieler  Pumping  Engine  Co., 
of  Rochester,  N.  Y.,  has  opened  an 
office  in  Chicago,  in  charge  of  T.  M. 
Weinstein,  a  factory  representative  of 
the  company. 

R.  F.  Valentine,  previously  sales 
manager  of  the  Sawyer  Belting  Co., 
Cleveland,  has  become  sales  manager  of 
the  United  Brass  Manufacturing  Co., 
Cleveland. 

A.  T.  Smith,  lately  manager  of  the 
R.  U.  V.  Co.,  of  New  York  City,  has 
returned  to  the  Permutit  Co.  as  assist- 
ant manager  of  sales. 


Trade  Publications 


"Combination  in  Export  Trade  Under 
the  Webb  Law"  is  the  title  of  a  new  28- 
page  booklet  published  by  the  Guaranty 
Trust  Co.,  New  York. 

"Universal  Pipe  for  Every  Service" 
is  the  title  of  a  new  leaflet  published  by 
the  Central  Foundry  Co.  The  leaflet 
contains  illustrated  descriptions  of  the 
uses  of  various  classes  of  pipe  under 
different  conditions. 

The  Wheeler  Condenser  &  Engineer- 
ing Co.  has  issued  the  fourth  edition  of 
its  handbook,  entitled  "Steam  Tables 
for  Condenser  Work."  An  interesting 
feature  of  the  handbook  is  that  the 
pressures  below  atmosphere  are  ex- 
pressed in  inches  of  mercury,  referred 
to  a  cr»-in.  barometer. 

The  General  Fireproofing  Co., 
Youngstown,  Ohio,  has  issued  a  16-paTe 
illustrated  booklet  describing  the  uses 
of  "Trussit,"  a  corrugated  expanded 
sheet  forming  the  base  and  reinforce- 
ment for  factory  walls  and  partitions. 

The  Electric  Machinery  Co.,  Minne- 
apolis, has  Issued  a  22-page  bulletin 
describing  the  use  of  synchronous  mo- 
tors for  driving  pumping  machinery. 

Catalog  No.  18.  illustrating  "Boss" 
concrete  machinery,  has  been  released 
by  the  American  Cement  Machine  Co., 
Inc.  It  contains  39  pages  of  illustrated 
description  of  the  various  types  and 
uses  of  concrete  and  cement  machinery 
and  equipment. 

The  Geo.  Haiss  Mfg.  Co.  has  issued  a 
seven-page  illustrated  leaflet  describing 
the  Haiss  self-feeding  wagon  loaders. 

The  Wilson  Welder  Metals  Co.,  Inc., 
New  York,  has  pi'oduced  a  handsomely 
illustrated  45-page  booklet  on  electric 
welding,  which  contains  numerous  de- 
scriptions of  Wilson  electric  welding 
outfits  and  devices. 


Proposals 


For    Proposals    Advertised    Nee    Pages 
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WATER-WORKS 


Bids 
Close 


See  Ens. 
News-Uecord 


May  10  "West  Haverstraw.  X.   V May    2 

Adv.    May   2. 
May  22  Chicoutimi,    Que Apr.  25 


SEWERS 

May  10  Brooklyn,    N.    Y May  9 

May  13  Jewell,     la May  2 

May  13   Fond    du    Lac.    Wis May  9 

May  13  Waukegan,    111 May  9 

May  14  Wichita,     Kan May  9 

May  15  Franklin,     Wis May  2 

May  15  Ft.  Smith,  Ark. . May  2 

May  15  West  View,  Pa May  2 

May  16  Brainerd,    Minn / .  .  .Apr.  25 

May  18   Martinsburg,    W.    Va Apr.  25 

May  21  Columbus,    O May  9 

May  21  Kings  Park,  X.   Y May  2 

May  29   Shelbyville,   Ky May  9 

June    6  Chicago,     111 May  2 

Adv.   May   9. 


BRIDGES 


May  14  Milton,     Fla Apr.  25 

May  14  Modesto,    Cal Apr.  25 

May  15   Iron    Mountain.    Mich May     2 

May  15  Yarmouth,    Me May     9 

May  16   Somerville.     X.     J May      9 

May  16  Harrisburg,     Pa Apr.  25 

May  20  Charleston.   W.   Va Apr.  18 

May  20  Rodeo.     Cal May      9 

May  20  Hobart.     Okla May      9 

May  23   Linton.     X.     D May      9 

May  27  Uniontown,     Pa May     9 

June    1   Forsyth.     :Mo May    2  I 

June    1  Ada,    Okla May 


STREETS  AND  ROADS 


May 
May 
May 
May 
May 
May 

May 
May 
.".lay 
May 
May 
May 
May 
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13   Louisiana     Apr.  25 

13   Tennessei'      Apr.  2  5 

13   East    Chicago,     Tnd May    2 

13   Kansas    City,     Kan May    2 

13   Sayre,     Pa May    2 

13  Freehold.    X.    J May    2 

.\dv.   May   2. 

14  Buffalo,    X.    Y May    9 

14   Cha.ska,    Minn Apr.  25 

14   Jer.sey  City,   X.  J May    9 

14   Owatoima.    Minn May     9 

14   T'ensaeola,     Fla Apr.  25 

14  Michigan     Ma;.-      9 

15  Eau     Claire.     Wis May      9 


Bids  See  Bng. 

Close  News-Record 

May  15   Delaware     

Adv.   Apr.   25   and  May   2. 

May  15  Rhode    Island     May    9 

May  15  Wabasha,    Minn May    2 

May  16   Madison,    Wis May    2 

May  IG   Stillwater,    Minn Apr.  25 

May  17  Red   Wing,    Minn May    9 

May  18   Indiana    May    2 

May  20  Everett,     AVash May     9 

May  20   Seattle,     Wa^h May    ■■ 

May  21  Buffalo,    N.    Y May     9 

May  21  Tuscaloosa,    Ala May    2 

May  22  Florence,   Ala May     9 

May  24  Jonesboro,     Ark May     2 

Adv.   May   2. 

May  24  Uniontown,     Pa May     9 

May  27  Mt.    Vernon,    Wash May     9 

June    1  Oswego,   Kan Mar.  28 

.rune    6  Jefferson    City,    Mo May    2 

Aug.     1  Cleveland,    O Mar.  28 


EXCAVATION   AND  DREDGING 


May   10   Lawrence,    Mass May      9 

May  13   Greenville,     Miss Apr.  j8 

Adv.    Apr.    18    and    May    2. 

May  14  Trenton,    X'.    J May    2 

May  15  Chillicothe,    ]\Io Apr.  25 

May  17  Coeur  D'Alene,   Idaho May    9 

May  23  Greenville.     Miss Apr.   18 

June   4  Albany,     X'.     Y May     9 


INDUSTRIAL  WORKS 

May  15   Eau    Claire.    Wis May  2 

May  15   Buffalo,    X.    Y May  2 

May  15   Milwaukee.     Wis IMay  2 

Oct.    15   Poteau,     Okla May  9 

May  18   Cleveland,     O Apr.  1  8 

May  25  Zanesville,     O May  9 


BUILDINGS 


May  13   Darien.     Conn May      9 

May   13   Superior.    Wis Apr.    18 

:May  13   Lincoln.     Xeb .  .May     2 

May  14   Zanesville.     O May    2 

May  14   Hastings,   Minn May     9 

May  15   Jersey  City,  X.  J Apr.  18 

May  15  Helena,    Mont May     9 

May  15   Hemp.stead,   L,    I.,    X.   Y May 

May  15   Miami,     Okla May 

May  15  Alexandria,     La May 

June  15   Phila.,   Pa Mar.  28 

May  16   Herkimer,   X.    Y \pr.  25 

May  16   Pewaukee,     Wis May    2 

May  16  Viborg,    S.    D May    9 

May  17   Washington.     Ta Apr.  25 

May  20  Clintonville,    Wis May     9 

May  20   Ceylon,     Minn May    2 

May  20   Port    Edwards.    Wi.; May    2 

May  20   South  Amboy,   .\'.  J May    9 

May  21  .Taylor   Falls,    Minn May    2 

May  22   Clarksdale,   Miss May      9 

May  23   Story,    la May    2 

May  27   Bagee,    Miss May      9 

May  27  Wellsville,   O.  May    9 


Bids  See  Eng. 

Close  News-Record 

IViay   27  WIshek,    N,    D May  9 

May  28   Union  Grove,  Wis May  2 

May  30  Medicine  Lake,    S.    D May  9 

May  30  Princeton,     Minn May  2 

June    1   Detroit,    Mich. May  2 

J  une    3  Rockport,     Ind May  2 


FEDERAL   GOVERNMENT   WORK 


May  13  Barracks — Pensacola,    Fla.  .May     9 

Mav  13  Air  Compressor- — Philadel- 
phia,    Pa May      9 

Mav  13   Concrete    Reservoir    and    Pump 

Well — Yorktown,    Va May    9 

May  13   Power     Plant — Washington,     D. 

C May    9 

May  13   Power    Plant     improvements 

— Boston     Mass Apr.  25 

Mav  13   Radial     Brick     Chimney  — 

Philadelphia.     Pa Apr.  25 

May   13  Wiring — Norfolk,    Va May     9 

Mav   13    Sea    Wall — Washington,    D. 

C May     9 

May   13   Crane — New   York,   N.    Y. .  .May      9 

May  lo  Mechanics  School — ^Wash- 
ington,   D.    C ..May     9 

May  14  Ai'mory — Washington,    D.  C.Apr.  25 

May  20  Wharf         and  Trestle — 

Charleston,    S.    C. 

May  20   Employees      Quarters      No. 

112 — Klamath.    Ore May     9 

May  20   Nurses         Quarters — Great 

Lakes,    111 May     9 

May   20   Levee        Work — Vicksburg. 

Miss May     9 

Mav   2  0    Electric     Lighting     Plant — 

Washington,    D.    C May     9 

May  20  Addition  to  Clothing  Fac- 
tory,   Charleston.    S.    C.  ..May      9 

May  20  Automatic  Telephone  Sys- 
tem— Washington (    D.    C.May      9 

May   20   Electric    Lighting    System — 

Philadelphia,    Pa May     9 

May  20   Elevator — Mare       Island,       Cal. 

(Vallejo    P.    O.) May    9 

May  20  Magazine,  Washington,  D.  C. 

May     9 

May  20  Xew  and  Additional  Store- 
houses— Boston,    Mass...  May     9 

^fay  20  Radial      Block      Chimney — 

Xorfolk,  Va May     9 

May  20   Revetment-Detroit,    Mich. ...May    2 
Adv.    May  2. 

May  20  Wooden  Pier,  Railroad 
Track  and  Storage  Shed 
— Xew   London,    Conn.  ...May     9 

May  21   Culvert-Washington.    D.   C.May     9 

May  21    Levee  Work,  St.  Louis,  Mo. .May    2 
Adv.    May   2. 

May   25   Heating     Svstem — Phoenix, 

Ariz May     9 

May  27   Buildings,    Buffalo,    X'.    Y.  ..May    2 
Adv.    May   2. 

May   27   Commandants'  Quarters. 

etc, — .San    Diego.    Cal.... May     9 

May  27   Electric       Duet       System — 

Washington.    D.    C May     9 

May  27  Wharf — Bo.ston,     Mass May      9 

May  27  Revetment — Kansas       City. 

>Io May     9 

May  27  Buildings — Washington.     D. 

C May     9 

Mav  30   Dispensary  —  Puget     Sound 

(Bremerton    P.O.),    Wash..\pr.  25 


MISCELLANEOUS 


Mav   21   Column  Founlation -- 

Brooklyn,    N.    Y May     9 
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The  Cantonment 

Division  "Made  Good" 

WE  HEAR  much  of  government  inefficiency.  Some 
time  ago  the  papers  were  full  of  comment  on 
the  lagging  of  the  Ordnance  Department  program,  and 
now  we  are  realizing  that  the  aircraft  program  has 
failed  miserably.  But  when  these  instances  come  to 
mind  do  we  remember  that  the  Cantonment  Division 
"made  good?"  It  got  an  order  to  build  16  cities  in  three 
months,  and  it  did  it.  There  has  been  criticism  of  in- 
efficiency, of  overpayment,  of  labor.  But  the  chief  con- 
sideration was  speed,  cost  was  secondary.  The  canton- 
ments ivere  delivered  on  time. 

Reason  for 

Construction  Speed 

ONE  naturally  inquires  as  to  the  reason  for  speed — 
which  here  is  efficiency — in  cantonment  construc- 
tion, whereas  ordinance  and  aircraft  have  suffered 
delay.  There  are  many  reasons,  but  the  primary  one 
is  that  the  officers  of  the  Cantonment  Division  (now 
called  the  Construction  Division)  understood  production. 
The  regular  army  officers  in  charge  were  open-minded 
and  gave  full  rein  and  hearty  backing  to  able  con- 
struction men  from  civil  life  who  were  accustomed  to 
"putting  things  through."  In  the  production  of  air- 
craft and  ordnance  much  of  the  difficulty  has  been  due 
to  insistence  upon  getting  the  very  best.  The  produc- 
tion man  will  content  himself  with  something  less  than 
perfection,  but  will  make  deliveries  on  schedule.  The 
production  idea  must  be  paramount  in  such  a  business 
as  war.  Any  gun  that  will  kill  is  better  than  no  gun 
when  the  burglar  is  coming  through  the  window. 

Archaic 

Statistics 

MUCH  railroad  history  has  been  made  since  1916. 
A  year  ago  we  entered  the  world  war.  The  rail- 
roads, in  an  attempt  to  handle  a  phenomenal  traffic  un- 
der adverse  conditions  and  help  win  the  war,  voluntarily 
put  their  affairs  into  the  hands  of  a  war  board.  The 
obstacles  were  too  great,  and  late  in  December  the  Gov- 
ernment took  the  railroads  in  charge  for  the  period  of 
the  war.  Now,  four  months  later,  the  Interstate  Com- 
merce Commission  issues  a  pamphlet  of  railroad  statis- 
tics for  the  year  1916 — not  the  800-page  volume  ulti- 
mately to  be  issued,  but  a  12-page  abstract  of  advance 
information,  "for  the  press."  But  how  many  readers 
of  the  press  care  now  for  pre-war  statistics?  Already 
annual  reports  of  railroads  for  1917  are  appearing,  but 
even  these  are  brushed  aside  for  the  figures  for  the 


first  months  of  Government  operation.  And  if  v/e  are 
interested  in  the  1916  figures,  will  we  remember  that 
conditions  since  eclipsed  by  the  war  produced  abnormal 
earnings  in  that  year,  and  refuse  to  misinterpret  these 
figures?  Although  statistics  such  as  these  obviously 
cannot  be  assembled  and  presented  in  a  day,  a  year  and 
H  half  is  a  long  while  in  war  times. 

Borglum  and 

Airplane  Production 

WHETHER  or  not  the  sensational  controversy  now 
going  on  over  Gutzon  Borglum's  charges  results 
in  discrediting  Mr.  Borglum  or  some  officers  of  the  gov- 
ernment is  of  small  consequence  beside  the  fact  that  this 
country  has  not  yet  produced  airplanes  of  any  type  in 
sufficient  quantities  for  military-  purposes.  The  facts 
involved  in  this  direct  charge  against  the  War  Depart- 
ment are  admitted  by  everyone,  including  the  officials 
themselves.  The  investigation  of  the  Department  of 
Justice,  confined  to  ascertaining  whether  any  criminal 
act  has  been  committed  will  be  of  no  help  in  getting 
airplanes.  The  Senate  committee's  investigation,  how- 
ever, may  do  much  if  it  answers  these  questions.  Were 
adequate  steps  taken  to  construct  airplanes  in  quantity? 
Were  proper  engineering  methods  used  in  seeing  that 
production  kept  up  with  expectations?  Was  the  lag.  if 
so  detected,  brought  to  the  attention  of  those  in  author- 
ity? Were  measures  then  taken  to  remove  difficulties 
and  increase  production ;  The  answers  to  these  ques- 
tions will  disclose  the  weak  spot  in  the  production  ma- 
chinery. 

Ship  Contract  Changed 

From  Fee  to  Lump  Sum 

ALTHOUGH  retrogressive  in  form,  the  recent  action 
of  Mr.  Schwab  in  changing  the  contract  of  the 
Submarine  Boat  Corporation  from  a  fee  to  a  lump-sum 
basis  is  really  progressive  in  operation.  The  whole 
theory  of  the  fee  system  of  contracting  as  now  in  oper- 
ation between  large  private  firms  and  the  most  import- 
ant construction  companies  is  that  the  construction  com- 
pany is  able  to  perform  the  work  with  the  greatest 
economy  of  time  and  money,  that  its  services  are  valued 
in  proportion  to  this  ability  and  its  reputation,  and  that 
the  owning  company  pays  for  those  services  on  a  fee 
basis.  In  other  words,  there  is  complete  confidence  on 
the  part  of  the  owner  that  the  contractor  will  give  him 
the  best  to  be  had  and  will  do  the  work  in  the  most 
efficient  manner.  This  confidence,  based  on  the  reputa- 
tion of  the  contractor,  has  been  entirely  lacking  between 
the  government  and  the  contractors  for  the  ships  to  be 
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produced  under  the  fee-contract  system.  Naturally, 
without  this  confidence  the  system  has  failed  in  many 
cases.  It  would  fail  on  private  work  if  this  confidence 
were  lacking.  Mr.  Schwab's  action  in  reverting  to  the 
lump-sum  form  is  in  reality  evidence  of  the  confidence 
felt  by  the  Shipping  Board  that  the  Submarine  Boat 
Corporation  will  fulfill  its  contract.  The  action  says  in 
effect,  "The  Government  knows  that  you  can  produce 
the  ships.  It  will  pay  you  a  lump  sum  sufl!icient  to 
guarantee  you  against  market  fluctuations  and  take  its 
hands  off,  so  that  you  will  not  be  delayed  by  petty  re- 
viewings  of  all  your  actions."  Inquiry  into  minute 
details  and  delays  in  giving  authorizations  are  evidences 
of  that  lack  of  confidence  which  destroys  the  efficacy  of 
the  fee-contract  system.  If  the  government  is  to  secure 
the  results  which  private  owners  have  realized  under  the 
fee  system,  it  must  show  the  confidence  which  the 
private  owners  have  shown.  Otherwise,  the  system 
breaks  down.  The  contractor's  reputation  is  worth 
nothing,  because  the  government  sets  no  store  by  it 
and  does  not  trust  the  contractor  by  reason  of  it;  and 
unless  the  government  can  give  and  the  contractor  en- 
joy a  confidence  proportional  to  this  reputation,  both 
are  better  off  under  the  lump-sum  contract,  although  it 
has  been  outgrown  on  private  work. 


Speed  Up  Railway  Equipment  Work 

REPORTS  state  that  one  of  the  first  acts  of  Mr. 
Schwab,  on  taking  charge  of  the  Government  ship- 
building operations,  was  to  order  that  no  more  altera- 
tions should  be  made  in  designs,  but  that  construction 
must  be  pushed  with  the  utmost  speed  on  the  designs 
already  adopted. 

It  would  be  of  vast  benefit  to  the  country  if  a  sim- 
ilar keynote  could  be  sounded  in  the  Federal  railway 
administration.  The  Government  assumed  control  of 
the  railways  because  of  the  urgent  necessity  that  their 
traffic  capacity  should  be  made  equal  to  the  demands, 
and  because  the  operation  of  all  the  lines  as  a  single 
system  offered  possibilities  of  increasing  traffic  capacity 
that  could  not  be  attained  under  separate  control  by  in- 
dividual companies.  But  the  Federal  railway  adminis- 
tration is  in  danger  of  neutralizing  the  gains  due  to  the 
unified  operation  by  losses  in  other  directions. 

The  railway  blockade  of  last  fall  and  winter  was  due 
chiefly  to  three  causes — congested  terminals,  shortage  of 
cars  and  shortage  of  locomotives.  Everyone  knows  that 
the  railway  companies  ought  to  have  ordered  rolling 
stock  last  year.  Financial  considerations  and  the  im- 
pending Government  control  prevented  most  of  the 
companies  from  placing  orders. 

No  responsibility  was  more  imperative  when  the 
Federal  railway  administration  took  charge  than  that 
the  car  and  locomotive  shops  of  the  country  should  be 
set  to  work  at  once  to  their  utmost  capacity  to  turn  out 
all  the  rolling  stock  they  could  before  the  traffic  con- 
gestion of  next  winter  comes.  But  four  precious  months 
went  by  and  not  till  this  month  did  the  Director-Gen- 
eral place  the  orders  for  100,000  cars  and  1025  locomo- 
tives. These  seem  like  large  orders,  but  they  will  not 
be  sufficient  to  make  good  the  annual  depreciation  in 
existing  rolling  stock. 

Of  course  there  were  weighty  excuses  for  this  delay. 


Plans  and  specifications  were  first  prepared  for  stand- 
ard cars  and  standard  locomotives.  Undoubtedly,  there 
are  advantages  as  well  as  disadvantages  in  such  na- 
tion-wide standardizations;  but  every  engineer  who 
knows  the  time  necessary  to  develop  and  adopt  worth- 
while standards,  and  the  difficulties,  which  always  last 
over  a  considerable  period  while  the  new  standard  is  dis- 
placing Tormer  practice,  will  wonder  whose  judgment 
dictated  that  the  building  of  new  rolling  stock  should  be 
delayed  until  standard  designs  were  developed. 

It  is  pretty  well  known  now  that  delay  for  the  de- 
velopment of  standards  is  one  of  the  reasons  why  our 
troops  in  France,  as  wed  as  those  training  here,  still 
lack  much  of  the  fighting  equipment  that  ought  to  be 
in  their  hands.  It  is  a  misfortune  for  the  country  if 
the  lesson  is  not  yet  learned  at  Washington  that  the 
time  for  developing  standards  is  not  when  our  enemy's 
guns  are  moving  toward  us,  and  every  moment  is 
precious. 

There  never  could  be  a  time  when  criticism  of  Gov- 
ernment actions  was  voiced  in  more  friendly  spirit  than 
now.  Even  those  who  oppose  Government  ownership 
and  operation  of  the  railways  in  peace  times  are  today 
earnestly  desirous  that  the  present  Federal  railway  ad- 
ministration of  the  railways  shall  be  in  the  highest  de- 
gree successful.  It  can  be  successful,  however,  only  if 
those  who  are  in  responsible  charge  understand  that 
centralization  of  control  has  its  great  dangers  as  well  as 
its  advantages;  and  that  it  is  far  more  important  at 
the  present  juncture  to  do  things  rapidly  than  to  do 
them  in  the  very  best  way. 

There  is  no  use  now,  of  course,  in  wasting  regrets  be- 
cause car  and  locomotive  and  rail  orders  were  not  placed 
months  ago.  It  is  important,  however,  that  these  past 
mistakes  shall  be  realized  in  order  that  a  different  policy 
may  be  put  in  force.  Every  day's  delay  in  putting  the 
railway  equipment  work  into  full  operation  is  a  handi- 
cap to  our  military  operations. 


Saving  Time  in  Shipbuilding  by  Use 
of  Electric  Welding 

MANY  have  dreamed  of  the  future  possibility  that 
riveting  might  be  replaced  by  electric  welding  in 
the  joining  of  structural  steel  members.  Peace  times 
never  made  it  possible  for  these  dreamers  to  obtain  a 
trial,  but  war  has  given  them  the  opportunity.  The 
ship-welding  test  at  Kearny,  N.  J.,  described  on  page 
950,  aft'ords  a  far  more  elaborate  trial  than  could  have 
been  hoped  for  prior  to  the  present  year. 

It  is  not  now  of  great  moment  that  knowledge  benefit- 
ing many  practical  processes  will  flow  from  this  test. 
The  sole  justification  for  the  test  is  that  it  may  fur 
nish  a  means  for  speeding  up  ship  construction.  Today 
we  realize  how  all-important  is  time.  We  have  not  al- 
ways realized  it.  Just  a  year  ago  this  month  the  con- 
test between  steel  ships  and  wood  was  in  its  early 
stages,  and  time  was  subordinated  to  other  matters ;  the 
dispute  that  continued  until  September  lost  several 
months  to  shipbuilding.  Whatever  gives  promise  of  re- 
gaining some  of  that  lost  time  compels  our  immediate 
attention. 

Yet  any  gain  of  time  that  electric  welding  may  be  able 
to  bring  about  is  a  hope  for  the  fuiure  rather  than 
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something  soon  to  be  realized.  Ships  now  on  order  can 
hardly  be  affected  by  the  outcome  of  the  test,  whatever 
it  may  be.  Their  design  and  even  their  construction  is 
far  advanced.  The  present  high-pressure  rate  of  work- 
ing promises  virtual  completion  of  the  shop  operations 
before  the  welding  tests  can  affect  actual  construction. 
First  use  of  the  process,  after  it  has  proved  its  claims, 
must  be  on  the  ships  that  are  to  follow  the  hundreds 
of  cargo  vessels  now  being  built. 

The  Kearny  test  is  planned  on  a  magnificent  scale. 
Yet  it  is  a  laboratory  test,  a  specimen  test.  It  cannot 
duplicate  actual  service  stresses,  imposed  by  wind  and 
wave.  Not  until  a  welded  ship  has  been  tried  out  at 
sea  will  final  assurance  of  the  service  value  of  the  proc- 
ess be  had. 

Data  on  the  time  saving  secured  through  the  use  of 
electric  welding  must  be  deduced  from  the  test,  however, 
since  time  is  the  fundamental  consideration.  Such  data 
can  apply  directly  only  to  the  middle  section  of  the  ship, 
the  test  being  made  on  such  a  section.  Here  the  diffi- 
culties of  fitting  and  pulling  the  plates  to  place,  as  out- 
lined by  Mr.  Mason  in  his  report,  do  not  appear.  In  the 
fabricated-ship  construction  now  going  on,  the  mid-sec- 
tion work  has  been  found  to  be  simple  placing  and  rivet- 
ing of  successive  pieces  brought  in  by  rail  from  the 
shops.  Rivet  holes  have  matched  so  perfectly  that  no 
delays  in  erection  occur,  and  correspondingly  no  gain 
would  be  secured  through  the  fact  that  the  welding  ma- 
chine eliminates  the  matching  of  connections. 

The  time  gained  in  assembling  the  curved  work  of  the 
molded  ends  of  the  ship  is  thus  seen  to  be  the  deter- 
mining factor.  Careful  observation  may,  however, 
make  it  possible  to  glean  the  necessary  information  on 
this  point  from  the  experience  of  building  the  test  sec- 
tion. Simultaneously,  the  building  ways  of  all  the  large 
shipyards  will  be  contributing  experience  on  the  ease  or 
difficulty  of  erecting  the  bent  frames  and  rolled  and 
forged  plates  of  the  ship  ends.  If  the  most  optimistic 
hopes  of  the  fabricated-ship  designers  turn  out  to  be 
well  founded,  the  welding  process  will  find  it  hard  to 
compete  with  the  processes  now  in  use. 

Recommendations  of  Railway  Wage  Board 

GENERAL  rather  than  specific  reparation  for  the 
low  level  of  pay  received  by  railroad  employees  is 
embodied  in  the  findings  of  the  railway  wage  commis- 
sion. Increases  are  recommended  on  the  basis  of  exist- 
ing compensation — or  compensation  at  the  beginning  of 
1916.  The  increases  are  based  on  a  curve  that  is 
straight  except  for  a  few  breaks;  starting  with  a  $20 
advance  for  those  receiving  $46  per  month,  the  maxi- 
mum raise  of  $34  is  reached  for  a  present  salary  of 
$85,  and  then  the  increase  drops  regularly  to  nothing 
for  the  $250  man.  No  account  is  taken  of  the  nature  of 
the  job;  the  $85  transitman  and  the  $85  station  agent 
fare  the  same,  each  receiving  the  maximum  advance  of 
$34.  No  plan,  apparently,  is  offered  to  reward  the  em- 
ployee who  has  shown  marked  improvement  in  the  last 
two  years  as  compared  with  his  neighbor  who  has  not. 
Organized  workers,  who  have  had  substantial  increases 
in  these  two  years,  may  see  little  further  help  for  them 
in  the  new  schedule,  while  the  men  who  have  been  re- 
ceiving $3000  or  more  per  year  get  nothing  to  offset 
the  shrinking  value   of  the   dollar.     But   there  was   a 


crying  need  for  immediate  relief  for  railroad  workers; 
the  increases  recommended  are  properly  largest  for 
the  lower  paid  men,  and  the.se  increa.«es  are  »o  much 
more  liberal  than  unorganized  railroad  employeew  have 
been  accustomed  to  receiving  that  the  mechanical  nature 
of  the  plan  will  probably  be  readily  forgiven,  while  the 
organized  employees  will  see  that  they  have  no  ju.st 
grievance.  It  is  to  be  hoped,  however,  that  .some  lati- 
tude will  be  allowed  to  department  heads  in  meting 
out  the  awards,  and  that  further  investigation  will  ulti- 
mately be  made  to  determine  the  relative  value  of 
different  classes  of  railroad  work. 


Start  Motor-Truck  Transportation  Studies 

THE  article  by  J.  L.  Harrison,  formerly  of  the  Bu- 
reau of  Public  Works,  Manila,  P.  I.,  on  page  961 
of  this  issue,  on  the  motor-truck  problem  in  the  Phillip- 
pine  Islands,  is  perhaps  the  first  thorough  study  of  the 
desirable  capacity  of  motor  trucks  under  a  given  set  of 
conditions.  The  fact  that  most  of  the  information  in  re- 
gard to  the  loads  permissible  on  Philippine  roads  is 
negative,  is  unhappily  a  condition  not  peculiar  to  the 
islands.  This  lack  of  exact  data  for  discussion  empha- 
sizes the  contention  of  this  journal  that  immediate  in- 
vestigation of  this  problem  is  imperative. 

As  shown  by  Mr.  Harrison,  the  determining  feature 
of  the  discussion  is  the  gross  tonnage  that  can  be  rea- 
sonably expected  to  be  carried  over  the  road.  This,  he 
states,  would  not  in  the  near  future  exceed  or  approach 
20,000  tons  annually  over  any  one  road,  and  therefore 
he  concludes  that  the  money  saved  in  transportation 
by  operating  five-ton  trucks  instead  of  one-ton  trucks, 
which  the  present  road  will  carry,  would  not  pay  for  re- 
building and  maintaining  the  roads  for  the  heavier 
trucks.  This  conclusion  appears  to  be  supported  by  the 
facts  presented,  but  it  is  needless  to  say  that  in  dis- 
tricts such  as  we  have  in  America,  where  traffic  census 
has  shown  an  annual  tonnage  of  150,000  carried  by 
trucks,  an  entirely  different  conclusion  would  be 
reached. 

Not  only  are  the  types  of  road  to  be  built  and  the 
loads  to  be  carried  subjects  for  investigation,  but  exact 
data  must  be  had  as  to  the  cost  per  ton-mile  for  trucks 
of  various  capacity.  This  varies  greatly  both  for  dif- 
ferent w^eights  and  also  for  different  types  of  road  sur- 
facing, but  before  the  business  of  motor-truck  trans- 
portation can  be  developed  as  an  economic  proposition, 
we  should  know  just  what  kind  of  road  surface  will  re- 
quire the  least  power. 

Again,  starting  with  the  assumption  that  gross  ton- 
nage 's  the  d'-termining  factor,  and  accepting  the  con- 
clusion of  the  writer  that,  to  exceed  the  ultimate 
strength  of  a  pavement  will  ruin  it  just  as  certainly  as 
it  will  ruin  a  bridge,  the  question  arises,  What  shall 
be  done  with  the  side  roads?  Shall  all  the  roads  be 
built  the  same,  so  that  the  concentrated  load  of  the  oc- 
casional heavy  truck,  which  happens  to  go  on  the  side 
road  shall  not  destroy  it,  or  shall  a  system  of  licensing, 
with  prescribed  zones,  in  which  certain  weights  of 
trucks  may  operate,  be  employed? 

These  and  other  questions  regarding  the  relation  be- 
tween the  vehicle  and  the  road  must  be  answered  be- 
fore highway  transportation  can  be  said  to  rest  on  a 
sound  economic  basis. 
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Norfolk  &  Western  Builds  Terminal  Piers  at  Norfolk 

Timber  Substructure  with  Steel-Frame  Shed  Selected  as  Best  Type— Package  Freight 
Handled  to  Ships  on  Movable  Gangway  Ramps 

By  F.  P.  Turner 

Bridge   Eng-ineer,   Norfolk  &  Western   Ry.,   Roanoke,   Va. 


TWO  OP  THESE  TERMINAL  PIERS  BUILT  FOR  TRANSFERRING  FREIGHT  AT  LAMBERTS  POINT 


TERMINAL  warehouse  piers  for  the  transference 
of  freight  from  steamship  to  railway  were  com- 
pleted last  year  for  the  Norfolk  &  Western  Ry. 
at  Lamberts  Point,  in  the  Norfolk,  Va.,  district.  Com- 
parative studies  of  different  types  of  structure  were 
made  and  the  one  erected  is  thought  to  possess  a  num- 
ber of  points  of  superiority  for  the  particular  condi- 
tions to  be  met.  It  is,  in  addition,  of  peculiar  interest 
in  these  days  of  the  development  of  ocean  shipping  and 
warehousing  equipment. 

For  a  number  of  years  the  freight  traffic,  handling 
all  classes  of  package  merchandise  offered  for  movement 
from  Boston,  New  York,  Philadelphia  and  Baltimore  to 
interior  points  by  way  of  Norfolk,  Va.,  has  increased  to 


such  an  extent  as  to  tax  the  warehouse  room  of  different 
steamship  companies  having  terminals  at  the  latter  port. 
From  time  to  time  additions  have  been  made  to  ware- 
house space  used  for  storage  and  transfer  to  meet  the 
immediate  needs  of  increased  business.  This  has  re- 
sulted in  congestion,  both  for  lack  of  space  for  ware- 
houses and  for  sidetracks  to  reach  them.  The  Norfolk 
&.  Western  Ry.  Co.  is  the  principal  carrier  moving  this 
freight  to  the  interior  and  to  reach  the  old  steamer 
warehouses  of  the  Merchants  and  Miners  Steamship 
Co.,  Old  Dominion  Steamship  Co.,  the  Old  Bay  Line 
Steamship  Co.,  and  Clyde  Line  Steamship  Co.,  it  had  to 
operate  its  shifting  trains  over  one  of  the  important  and 
congested  streets  of  Norfolk,  in  the  wholesale  district. 


STEAMSHIP  PIERS  WITH  ADJOINING  RAILWAY  YARDS  PROVIDE  FOR  INCREASED  BUSINESS 
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To  relieve  this  congestion  and  the  hazard  of  shifting 
cars  over  so  many  street  crossings,  a  location  was  se- 
lected and  tvi'o  large  steamer  warehouses  constructed  on 
the  property  of  the"  company,  lying  on  Elizabeth  River 
midway  between  Norfolk  and  Lamberts  Point  coal  piers. 
The  warehouse  yard  tracks  occupy  a  space  immedi- 
ately adjacent  to  the  storage  yard  serving  the  railway's 
coal  piers  and  terminal  building.  As  shown  in  the  gen- 
eral layout  drawing  the  two  new  piers,  carrying  the 
warehouses,  extend  out  into  the  deepwater  channel  and 
are  approached  by  the  classification  and  storage  tracks 
which  serve  the  warehouses,  both  inbound  and  outbound. 
The  outbound,  that  is  the  northbound,  freight  is  cared 
for  on  the  southerly  of  the  two  piers,  which  is  800  ft. 
long  and  222  ft.  wide  and  carries  a  warehouse  208  x  750 
ft.  Freight  from  the  north  to  be  handled  to  the  railway 
comes  in  on  the  northerly  pier,  which  is  222  x  1200  ft. 


tained  to  support  embankments  9  ft.  high.  This  type 
forms  two  sides  of  Lamberts  Creek  channel  and  in- 
closes other  large  areas  to  be  reclaimed.  The  earth  pres- 
sure against  this  type  of  bulkhead  is  resisted  by  batter 
piles.  Th^  design  has  shown  ample  strength.  Bulk- 
head B  is  used  to  retain  the  fill  which  forms  the  core 
of  the  pier. 

The  detail  drawings  showing  the  sub.structure  of  the 
pier  were  adopted  after  a  very  careful  study  of  all  the 
elements  entering  into  the  design  of  the  pier  for  condi- 
tions obtaining  at  Norfolk.  In  this  locality  every 
permanent  foundation  must  be  supported  on  piles,  driven 
well  below  the  mud  line,  where  concrete  should  begin  in 
order  to  seal  the  timber  from  the  teredo,  so  destructive 
in  these  waters. 

Comparative  designs  were  made  for  permanent  pier 
substructure,  using  cylindrical  concrete  piers  founded  on 


LONG  STEAMSHIP  WAREHOUSE  PIER  HAS  TRACKS,   PLATFORMS,  MOVABLE  DOORS  AND   FIRE  CURTAINS  AT   ROOF 


in  plan  with  a  208  x  1150  ft.  warehouse.  Slips  all  around 
the  piers  are  from  28  to  30  ft.  deep  and  250  ft.  wide,  ex- 
cept on  the  south  side  of  the  800  ft,  pier,  where  there 
is  only  110  ft.  width. 

The  pier  sites,  as  well  as  a  large  part  of  the  area  cov- 
ered by  tracks,  were  originally  below  high  water  line.  To 
bring  this  area  to  a  level  on  which  it  would  support 
tracks,  about  12  ft.  above  mean  low  water,  it  was  neces- 
sary to  construct  timber  bulkheads  and  fill  behind  th':m 
with  material  pumped  by  hydraulic  dredge  from  t^ie 
"dredged  area"  lying  between  the  main  river  channel 
and  the  shore  ends  of  the  piers. 

Two  general  types  of  bulkheads  are  used  outside  the 
piers  proper  as  shown  detailed  on  one  of  the  drawings, 
and  one  other  type  under  the  piers.  Bulkhead  A  was 
used  across  the  head  of  the  slips  to  retain  the  bank 
against  deep  water.  It  consists  of  a  solid  row  of  vertical 
piles,  with  two  lines  of  horizontal  wales  and  a  double 
row  of  vertical  sheet  piles,  anchored  by  tie  rods  to 
anchor  piles  41  ft.  6  in,  back  of  the  bulkhead  line.  This 
type  has  met  requirements  satisfactorily. 

Bulkhead   C   is   used  where  shallow  water  is  main- 


piles  cut  off  below  maximum  depth  of  water  and  hav- 
ing a  concrete  girder-and-slab  deck,  as  against  a  pre- 
cast concrete  pile  support  with  slab  deck.  The  first 
method  was  abandoned  on  account  of  excessive  first 
cost,  due  to  the  depth  of  water  and  ihe  precautions  to 
be  observed  to  secure  successful  results  with  this  type 
of  foundation.  The  second  method,  usinijr  concrete  piles, 
was  entirely  practicable,  but  tests  showed  that  piles  of 
unusual  lengtns  would  be  required.  Concrete  piles  of 
abnormal  length  are  difficult  to  handle,  and  previous 
tests  showed  that  piles  ranging  as  high  as  90  ft.  in 
length  would  be  required  to  sustain  loads  coming  upon 
them,  the  weight  of  the  piles  themselves  being  a  con- 
siderable item.  This  type  of  foundation  therefore  was 
not  adopted. 

The  life  of  a  warehouse  pier  depends  upon  the  life  of 
thv3  substructure  supporting  the  floor  and  pier-shed,  the 
floor  wearing  surface  and  the  roof,  Creosoted  piles  have 
a  record  of  service  at  Norfolk  of  20  to  25  years,  and  are 
used  almost  exclusively  for  dock  construction.  After  a 
thorough  investigation  of  the  first  cost,  annual  repairs 
and  life  of  various  kinds  of  floors  and  roofs,  it  was  de- 
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termined  that  the  type  of  construction  selected  should 
be  such  that  the  average  life  of  the  component  parts 
would  be  the  same. 

The  pier-shed,  being  of  steel,  will  undsr  normal  con- 
ditions have  double  the  life  of  substructure  supporting 
the  floor.  The  pedestals  around  the  edge  of  the  pier  are 
creosoted  piles  protected  by  a  steel  cylinder,  extending 
two  to  three  feet  below  maximum  depth  of  water  and 
filled  with  earth.  Experience  on  similar  structures  has 
led  to  the  belief  that  steel  cylinders  will  last  20  to  25 
years  and  that  creosoted  piles,  after  exposure,  will  last 
equally   as  much  longer. 

The  roof,  floor  and  pile  substructure  may  be  renewed 
in  sections  after  20  to  25  years'  service  without  taking 
down  the  steel  trusses  or  interfering  with  the  remainder 
of  the  pier.  Since  the  renewal  of  the  substructure  would 
require  the  destruction  of  the  floor  and  roof  it  was  not 
considered  advisable  to  select  the  more  expensive  con- 
crete fireproof  constructioa  for  these  two  elements,  but 
to  use  materials  having  a  normal  service  the  same  as 
the  substructure. 

Creosoted  pile  substructure  was  adopted  for  the  en- 
tire pier  area  outside  of  the  bulkhead  line  established 
by  thr  War  Department.  Inside  the  bulkhead  line  it 
proved  more  economical  to  drive  an  uncreosoted  bulkhead 


at  the  location  shown  upon  the  plan  and  fill  it  with 
dredged  material  for  supporting  the  pier-shed  floor  and 
tracks.  Creosoted  posts,  caps,  bracing  and  floor  string- 
ers were  used  above  the  low-water  line.  A  3-in.  white- 
oak  floor,  dressed  on  one  side  and  two  edges,  was 
adopted  for  wearing  surface,  this  type  of  floor  having 
V.  record  of  long  service  in  similar  warehouses  of  this 
company.  The  roof  selected  was  a  5-ply  felt,  pitch  and 
gravel,  laid  on  l',  in.  tongue-and-groove  yellow  pine 
sheathing    resting    on    steel    purlins. 

Dimensions  and  spacing  of  timbers  and  steelwork 
entering  into  the  construction  of  these  piers  are  in- 
dicated on  the  accompanying  drawings.  The  loads  as- 
sumed in  the  design  are  as  follows : 

Floor— 500  lb.  per  sq.ft. 

Roof — Purlins,  40  lb.  per  sq.ft. 
Trusses,   50   lb.   per  sq.ft. 

Piles — 17  tons  each. 
The  fiber  stress  in  timber  is   1500  lb.  per  sq.in..  and 
tensile  unit  stress  in  steel  15,000  lb.  per  sq.in.  For  com- 
pression in  steel  the  formula  used  was  16,000-70  -  = 

14,000  lb.  maximum. 

Virginia-pine  piles  were  used  throughout  for  sup- 
porting the  substructure;   white-oak   fonder  piles  and 
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chock  timbers  were  used  aloriK  the  outer  edges  for 
protection  where  vessels  lie.  Creosoted  piles  were 
generally  14  in.  diameter  two  feet  below  butt  with  7-in. 
points  in  lengths  varying  from  50  to  80  ft.;  untreated 
piles  driven  inside  the  interior  bulkhead  B  were  12 
in.  diameter  two  feet  below  butt  with  6-in.  points.  All 
bulkhead  piles  were  creosoted  and  of  the  larger  size. 
Certain  locations  required  piles  95  ft.  in  length  to  give 
satisfactory  bearing  resistance.  These  piles  were  ob- 
tained by  splicing  a  creosoted  pile  to  an  untreated  pile, 
using  a  square  joint  connected  with  a  1-in.  steel  dowel 

2  ft.  long,  the  splice  being  held  with  a  solid  band  of 

3  X  4-in.  timbers  12  ft.  long,  securely  spiked  to  the  piles 
and  wrapped  with  No.  14  wire. 

Sound  square  edge  short-leaf  pine  lumber,  creosoted 
with  12  lb.  of  dead  oil  of  coaltar  per  cubic  foot,  was 
used  for  all  exposed  bracing  and  floor  supports.  Long- 
leaf  yellow  pine  3-in.  floor,  dressed  one  side  and  two 
edges,  was  used  outside  the  building,  white  oak  similarly 
dressed  being  used  inside. 

The  sides  of  the  piers  were  practically  solid  vertical 
steei  rolling  lift  doors,  the  width  and  spacing  being 
such  that  the  doors  of  all  vessels  of  different  steamship 
companies  using  these  piers  will  be  accommodated. 
Three  lines  of  windows,  fitted  with  steel  sash,  wireglass, 
ventilators  and  operating  device,  are  provided  on  either 
side  for  admitting  light  and  ventilation.  No.  22  gage 
galvanized  corrugated  steel  siding  covers  the  ends  and 
sides,  with  the  exception  of  window  and   door  space. 


Galvanized  cornice  wa.s  used  to  finish  along  all  eaves 
and  gables,  connecting  with  copper  flashing  at  the  edge 
of  the  roof.  Gutters  were  formed  in  the  roof  sheathing 
and  the  water  conducted  through  10xl0x7i-in.  cop- 
per outlet  boxes  and  6-in.  cast-iron  downspouts  to  the 
river  at  50-ft.  intervals. 

Four  lines  of  concrete  pedestals  at  50  ft.  intervals 
support  the  steelwork.  The  pedestals  supporting  side 
columns  rest  upon  four  creosoted  bearing  piles,  driven 
in  a  steel  cylinder  5  ft.  6  in.  diameter  and  35  ft.  long. 
The  piles  were  driven  to  carrj'  17  tons  each  and  are 
cut  off  2  ft.  6  in.  above  mean  low  water.  After  filling 
and  tamping  the  cylinders  with  sand  or  other  approved 
earth  material  a  conical  concrete  pedestal  was  built 
on  the  piles  to  receive  the  column.  The  pedestals  were 
reinforced  and  were  con.structed  of  1:2:4  gravel 
concrete. 

The  pedestals  supporting  the  center  columns,  outside 
the  bulkhead  B,  were  constructed  in  cylinders  7  ft. 
diameter,  the  length  depending  upon  the  depth  of  the 
v/ater.  Six  creosoted  bearing  pibs  were  driven  in  each 
cylinder.  Inside  bulkhead  B  rectangular  concrete  pedes- 
tals were  constructed,  supported  by  six  untreated  piles, 
driven  to  carry  19  tons  and  cut  off  2  ft.  above  mean 
low  water.  Timber  forms  were  used  to  secure  the 
rectangular  pedestals  and  concrete  was  not  placed  until 
the  area  within  the  bulkhead  had  been  filled. 

The  specifications  for  pile-driving  provided  that  a 
water  jet  should  be  used  to  secure  the  necessary  penetra- 
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tion  in  mud  where  required.  This  was  resorted  to  when 
hard  spots  were  encountered.  The  jet  pipe  was  sunk 
at  the  location  of  the  pile,  and,  after  removing,  the 
pile  was  driven  in  the  hole  made  by  the  jet. 

The  steel  frame  consists  of  transverse  bents  50  ft. 
center  to  center  resting  on  four  columns.  Four  lines 
of  longitudinal  lattice  trusses  were  used  as  bracing 
as  well  as  to  support  two  intermediate  transverse 
trusses,    the   trusses   being   spaced    throughout    16    ft. 

8  in.  to  center.  The  side  columns  are  constructed  of 
a  plate  and  four  angles,  the  interior  columns  of  two 
channels  and  I-beam.  All  truss  members  are  con- 
structed of  two  angles  and  purlins  of  I-beams  and  chan- 
nels. 

It  will  be  noted  that  the  floor  of  the  warehouse  is 

9  ft.  above  mean  low  water,  normal  high  tide  being 
3  ft.  There  are  frequent  tides  5  ft.  above  to  1  ft. 
below  mean  low  water,  giving  a  range  of  6  ft.,  maximum 
conditions  being  somewhat  greater.  To  reach  the  decks 
of  vessels  at  various  stages  of  the  water  and  loading, 
hinged  ramp  bridges,  constructed  of  steel  with  wood 
floors,  are  provided.  These  bridges  are  27  ft.  long  and 
13  ft.  wide,  set  on  a  hinge  20  ft,  inside  the  building 
and  having  a  movement  up  or  down  of  20°  (9  ft.)  from 
the  level  position.  The  bridges  are  supported  by  heavy 
chains,  being  hung  from  an  overhead  gallows  frame 
set  18  ft.  from  the  hinge  end.  Counterweights  are 
used  to  assist  in  lifting  the  bridges  and  the  movement 
is  controlled  by  chain  and  worm  gearing.  The  bridge 
has  a  capacity  of  10,000  lb.  either  concentrated  on  a 
small  4-wneel  truck  or  distributed. 

An  endless  sprocket  chain  sliding  on  the  surface  of 
the  bridge  in  a  steel  trough,  with  teeth  6  in.  above 
the  floor  level,  is  electrically  driven  through  trans- 
mission shaft  and  sprocket  wheel  set  at  the  hinge  end, 
and  pulls  trucks  from  a  low  level  into  the  warehouse, 
from  warehouse  up  into  a  boat,  or  holds  back  a  load 
going  in  the  opposite  direction.  This  chain  is  driven 
by  a  20-hp.  reversible  motor  operating  at  220  volts 
d.c.  and  has  a  variable  speed  to  accommodate  any 
class  of  material  being  loaded  or  unloaded.  The  teeth 
on  the  chain  engage  the  axle  of  a  truck,  and  a  load 
of  4000  lb.  may  be  handled  at  a  speed  of  125  ft,  per 


min.  At  250  ft.  per  min.  four  individual  loads  of 
1000  lb.,  and  at  400  ft.  per  min.  eight  individual  loads 
of  500  lb.  may  be  handled,  the  total  load  at  all  speeds 
amounting  to  4000  lb.  The  chain  is  located  4A  ft.  from 
the  edge  of  the  ramp  bridge,  and  will  permit  an  empty 
truck  to  pass  in  one  direction  while  the  load  is  moving 
in  the  opposite  direction. 

Forty-six  bridges  are  provided  on  the  two  warehouses, 
34  being  equipped  with  elevators,  and  the  spacing  has 
been  made  to  fit  the  doors  in  any  vessels  operated  by 
the  different  steamship  companies  discharging  at  the 
space  assigned. 

At  about  300-ft.  intervals  the  two  buildings  have 
concrete  floor  slabs  9  ft.  wide  resting  upon  pile  bents 
and  extending  from  side  to  side.  Precast  reinforced- 
concrete  fire  walls  4  in.  thick,  10  to  13  ft.  long,  are 
hung  from  this  concrete  panel  and  extend  1.5  ft.  below 
low  water.  Corrugated-steel  fire  curtains  extending 
from  the  roof  sheathing  to  the  bottom  of  the  steel 
trusses  are  placed  on  trusses  at  150-ft.  intervals.  These 
curtains  fit  closely  and  are  securely  fastened  to  truss 
members  by  rivets  and  straps,  forming  an  effective 
firebreak.  In  one  of  the  views  such  a  curtain  is  shown 
and  the  details  of  construction  are  given  in  a  drawing. 

The  warehouses  are  equipped  with  an  automatic 
dry-pipe  sprinkler  system  to  meet  the  underwriters' 
requirements.  In  each  of  the  14  fire  areas  two  dry 
valves  are  located,  one  on  either  side  of  the  building. 
From  these  dry  valves  the  sprinkler  pipes  radiate,  the 
total  number  of  sprinkler  heads  being  5158.  Hose 
valves  are  provided  on  each  dry  valve,  and  each  one 
is  equipped  with  75  ft.  of  11  in.  linen  hose,  nozzle  and 
rack.  Alarm  gongs  are  also  placed  outside  the  build- 
ings, one  to  each  dry  valve. 

Water-supply  is  furnished  from  a  100,000-gal.  steel 
tank,  the  bottom  of  which  is  90  ft.  above  the  ground. 
Emergency  water-supply  will  be  furnished  from  an 
intake  in  the  edge  of  the  river  and  will  be  forced 
into  the  mains  by  two  750-gal.  per  min.  underwriters' 
centrifugal  pumps,  each  driven  by  a  100-hp.  motor. 
The  piping  system  is  so  arranged  that  the  water  may 
be  pumped  into  the  tank  or  direct  to  the  mains. 

The  first  construction  work  undertaken  was  the  bulk- 
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heads  along  the  head  of  the  slips  and  piers  and  along 
the  south  side  of  Lamberts  Creek  channel  in  order  to 
prepare  space  for  pumping  dredged  material.  Piledriv- 
ing  began  in  April,  1916,  and  by  the  first  of  June 
sufficient  bulkhead  had  been  completed  to  permit  dredg- 
ing to  begin. 

In  general,  all  equipment  was  floating,  and  at  times 
A\x  piledrivers  were  in  use  on  the  bulkhead  work.  Two 
large  drivers  were  constructed  for  driving  piles  in  the 
interior  of  the  pier  substructure,  each  being  erected 
on  turntable  machinery  in  order  to  cover  a  wide  area 
as  they  advanced.  These  machines  were  moved  on 
rollers  resting  on  platforms  supported  by  the  per- 
manent piles,  on  which  temporary  caps  were  placed. 
Each  of  these  machines  was  equipped  with  a  Vulcan 
No.  1  steam  hammer,  the  plunger  of  which  weighed 
5000  lb.  All  the  interior  piles  were  driven  by  these 
two  machines,  the  lengths  varying  from  60  to  95  ft. 

Interior  bulkhead  piles  and  those  between  the  bulk- 
head and  the  edge  of  the  piers  were  generally  driven  with 
floating  equipment,  this  work  being  done  after  the 
dredging  along  the  edge  of  the  pier  had  been  completed. 
A  total  of  nine  piledrivers  were  used  on  the  work, 
including  two  small  sheet-piledrivers.  A  large  force 
of  piledrivermen,  blacksmiths,  carpenters,  laborers 
and  dredgemen  were  employed,  the  total  aggregating 
at  times  more  than  250;  17,403  piles  were  driver  in 
all  structures,  and  the  weekly  progress  report  showed 
500  to  700  piles  for  all  machines  at  certain  periods. 
All  pile  work  was  completed  Mar.  15,  1917.  Floating 
barges,  with  compressed  air  for  boring  machines,  were 
used  to  aid  the  carpenters  who  did  the  framing. 

The  steel  cylinders,  which  encased  the  bearing  piles 
supporting  concrete  pedestals,  were  set  by  a  small  der- 
rick barge  after  first  dredging  a  hole.  Piles  were  next 
driven  inside  and  cut  off  one  foot  below  the  top  of 
the  cylinder,  after  which  the  cylinder  was  filled  with 
earth  and  the  concrete  pedestal  placed,  using  metal 
forms.  The  concrete  was  mixed  by  a  machine  mixer 
working  on  a  floating  barge. 


Dredging  of  slips  and  the  area  between  the  pier? 
and  the  main  river  channel  was  done  by  a  large  suc- 
tion dredge,  capable  of  cutting  16  ft.  deep  and  150  ft. 
wide  as  it  advanced,  and  having  a  rated  capacity  of 
10,000  cu.yd.  per  day  of  24  hours  under  favorable 
conditions.  A  22-in.  pipe  line  was  used  to  convey  the 
dredged  material  to  areas  back  of  the  bulkhead.  At 
times  this  pipe  line  was  more  than  4000  ft.  long.  It 
was  supported  on  pontoons  and  trestles  over  the  area 
covered  by  water.  Dredging  began  at  the  main  river 
channel,  heading  in  straight  toward  the  bulkhead  line. 
It  required  two  lifts  to  cut  to  the  required  depth. 

In  depositing  dredged  material  it  was  required  that 
the  pipe  line  follow  the  bulkhead  in  order  that  the 
heavy  material  would  be  deposited  immediately  adjacent 
thereto,  the  light  silty  material  being  forced  to  the 
interior.  The  larger  portion  of  the  dredged  material 
consisted  of  white  sand  and  clay,  and  it  immediately 
gave  good  resistance  after  depositing.  The  results  of 
this  method  reduced  the  pressure  against  the  bulkhead 
and  no  failures  resulted.  Spillways  were  provided  in 
the  bulkhead,  at  the  extreme  end  of  the  area  to  be 
leclaimed.  for  water  to  return  to  the  -.hannel.  Dredging 
began  June  1,  1916.  and  was  completed  Nov.  23.  1916. 
the  total  amount  of  material  dredged  being  1,373.226 
cu.yd.,  an  average  of  8000  yd.  per  day. 

All  concrete  pedestals  and  substructure  of  the  800-ft. 
pier  were  ready  for  the  erection  of  the  steel  super- 
structure in  January.  1917.  The  two  outride  tracks 
were  laid  on  each  pier,  and  on  these  a  locomotive  crane 
operated  in  setting  the  columns  and  longitudinal  lattice 
trusses.  This  was  followed  by  placing  the  side  trans- 
verse trusses,  purlins  and  bracing.  After  the  two 
sides  had  been  completed  the  center  trusses  were  filled 
in,  beginning  at  the  outboard  end  and  working  toward 
the  shore.  The  side  ti-ansverse  and  longitudinal 
trusses,  61  ft.  and  50  ft.  long  respectively,  were  shop 
riveted  complete.  The  center  longitudinal  trusses, 
being  15  ft.  deep,  were  assembled  and  riveted  at  the 
pier  site.     The  center  transverse  trusses,  85  ft.  long 
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and  9  ft.  deep,  were  shipped  in  two  pieces  and  riveted 
at  the  splice  before  erecting.  The  first  steelwork  was 
erected  on  Jan.  5  and  the  entire  framework  was  com- 
pleted Mar.  19  and  riveted  Apr.  21.  The  placing  of  the 
corrugated  siding,  fire  curtains  and  painting  followed 
later.  The  steelwork  of  the  two  buildings  was  5,167,000 
lb.,  erected  in  62  working  days. 

Following  the  riveting  of  the  steel  frame  the  steel 
sash  were  set,  then  the  roof  sheathing,  roof,  flooring, 
and  steel  rolling-lift  doors  were  placed  in  the  order 
named.  The  freight-handling  equipment  and  sprinkler 
system  were  installed  at  the  same  time. 

It  will  be  noted  that  each  pier  contains  four  tracks. 
On  the  area  northeast  of  the  warehouses,  part  of  which 
was  reclaimed  by  filling,  a  storage  and  classification 
yard  has  been  constructed  to  serve  the  piers.  A  main 
running  track,  classification  and  storage  tracks  have 
been  provided  to  meet  the  requirements  of  each  build- 
ing. These  tracks  have  a  capacity  of  45  to  50  cars 
each.  At  present  not  more  than  three-fourths  of  the 
entire  layout  will  be  constructed,  the  remainder  to  be 
added  as  it  is  needed. 

The  quantities  and  cost  of  the  development  follow: 

Dredging— 1,373,226  yd $108,922  $0  0794  per  cu  yd. 

Bulkhead  A— 775  ft.  long 37,565     $48.50perJt. 

Bulkhead  C -8, 300  ft.  long 138,291        16.70perft. 

Main  Pier  Substrurture: 

Bulkhead  B,  3,320  ft.  long $65,355  19.  70  per  ft. 

Pile  and  timber  work 577,675 

Steel  cylinders,  700,800  lb 23,000 

Floor 34.825 

Total  substructure $700,855  $700,855  1 .  60  per  sq.ft. 

pier  area 
Steel  frame,  curtain,  siding,  etc  , 

5,258,425  1b 202,481  51 .  2c.  per  sq.ft. 

Sheathing,     painting,     roofing, 

steel  sash  doors 1 67, 250 

Total  buildin?; $369,731  $369,731        93.5c.  per  sq.ft. 

Sprinkler  system,  pump  house  and  pipe  laying  74,000 

Freight-handling  equipment    126,600 

Electric  equipment  and  lights 20,000 

Engineering 30,000 

Creosoted  trestle 1 2,000 

Tracks 90,000 

Office  building 47,500 

stevedore  house 3,000 

Paving,  etc 5,000 

Right  of  way  and  damages 10,000 

Incidentals 26,536 

$1,800,000 

The  entire  work  was  designed  and  supervised  by  the 
engineering  department  of  the  Norfolk  &  Western  Co., 
J.  E.  Crawford,  chief  engineer;  F.  P.  Turner,  bridge 
engineer;  L.  L.  Kelly,  assistant  engineer;  R.  J.  Palmer, 
resident  engineer. 

The  following  contractors  participated  in  the  con- 
struction of  the  piers:  James  Stewart  Co.,  bulkheads 
and  pier  substructure;  Atlas  Dredging  Co.,  dredging; 
Virginia  Bridge  and  Iron  Co.,  structural  steel  frame 
pier  sheds;  J.  P.  Pettyjohn  &  Co.,  roofing,  windows, 
doors,  office  building  and  substation;  the  Automatic 
Sprinkler  Co.  of  America,  sprinkler  system;  Otis  Ele- 
vator Co.,  conveyors;  Norfolk  &  Western  Ry.  Co., 
electrical  department,  electric  lighting  and  power. 


Impure  Water  Causes  Infection 

Water-supply  investigations  made  recently  by  the 
New  York  State  Sanitary  Engineering  Division,  in  con- 
nection with  pronounced  outbreaks  of  dysentery  at 
Green  Island,  Seneca  Falls,  Newburgh,  Washingtonville, 
Castleton,  and  Hoosick  Falk,  point  to  infection  of  the 
water.  In  each  case  recommendations  for  improvements 
in  the  supply  or  purification  were  made. 


Pennsylvania  Completes  Electrification 
of  Chestnut  Hill  Line 

ELECTRIFICATION  of  the  Chestnut  Hill  branch 
of  the  Pennsylvania  Railroad,  at  Philadelphia,  has 
been  completed.  This  is  an  extension  of  the  Phila- 
delphia Paoli  electrification,  with  which  it  connects 
at  a  point  near  West  Philadelphia.  It  extends  over 
the  main  line  to  North  Philadelphia,  and  thence  over 
the  Chestnut  Hill  branch  to  Chestnut  Hill.  The 
length  of  the  new  electrified  line  is  10  miles,  2.3  miles 
of  which  is  four-track,  and  7.7  miles  two-track. 

In  most  respects  the  installation  is  similar  to  that 
of  the  Panli  electrification.     The  accompanying  view 


THIS    HEAVY    STRUCTURAL    POLK    USED    WHERE    SPACE 
WAS   NOT  AVAILABLE  FOR  GUYS 

shows  one  of  the  structural  poles  carrying  the  over- 
head system.  Ordinarily  the  tubular  pole  bracket- 
type  construction  was  employed  for  this  purpose,  but 
at  points  where  space  would  not  permit  the  use  of 
guys  extra  heavy  tubular  poles  or  structural  poles, 
of  the  type  shown,  were  used. 

Gibbs  &  Hill,  consulting  electrical  engineers  for  the 
Pennsylvania  Railroad,  handled  the  design  and  con- 
struction in  the  same  manner  as  the  Paoli  installation. 


Tunnel  Between  Denmark  and  Sweden  Proposed 

Tunnel  connection  of  Denmark  and  Sweden  has  re- 
cently been  proposed,  with  a  view  to  carrying  electric 
railway  traflJic  across  the  strait.  According  to  a  note 
in  the  Schiveizerische  Bauzeitung  of  Mar.  2,  the  loca- 
tion selected  extends  from  the  island  Amager,  near 
Copenhagen,  Denm.ark,  to  the  island  Saltholm  and 
thence  to  Lunhamn,  near  Malmo,  Sweden.  The  line  is 
22  miles  long,  including  tunnel  and  surface  portions. 
Its  cost  has  been  estimated  at  $25,000,000. 
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Two  New  Designs  of  Houses  of 
Concrete  Throughout 

One  Has  Units  Poured  in  Wire  Cloth  Forms  with 

Air  Space  in  Walls,  Other  Uses  Cement 

Gun  and  Precast  Beams 

SHORTAGE  of  houses  throughout  the  industrial  and 
shipbuilding  centers  of  the  country  has  led  to  a  num- 
ber of  suggested  designs  which  will  provide  safe  and 
comfortable  homes  at  reasonable  cost  and  which  at  the 
same  time  lend  themselves  to  quantity  construction. 
Among  these  are  two  of  somewhat  similar  details,  which 
are  of  concrete  throughout.  They  have  reinforced- 
concrete  frames  with  double  walls  of  stucco  and  plaster, 
all  erected  with  a  minimum  use  of  forms  or  stages. 

Two  experimental  houses  now  being  built  for  the 
Pennsjlvania  Cement  Co.  at  its  mill  at  Bath,  Penn., 
embody  as  a  new  idea  in  dwelling  construction  the 
utilization  of  sheathed  wire  cloth  as  the  forms  in  which 
to  pour  the  concrete  units  making  up  the  house  frame. 
The  type  of  construction  has  been  named  the  "Alcho 
System"  and  is  being  developed  by  Albert  Oliver,  of  the 
Clinton  Wire  Cloth  Co.,  New  York. 

Fundamental  in  the  design  of  the  house  are  the 
studs,  which  are  triangular  in  shape  and  of  concrete 
reinforced  as  a  column.  On  the  inside  of  these  studs 
is  a  plaster  wall  and  on  the  outside  a  concrete  stucco 
facing,  leaving  between  an  insulating  air  space.  Each 
stud  carries  a  floor-beam  of  similar  triangular  design, 
and  integral  with  these  floor-beams  is  a  reinforced- 
concrete  floor  or  roof. 

The  studs  are  erected  on  cellar  or  basement  concrete 
walls  poured  in  place,  using  as  stud  forms  continuous 
sheets  of  Clinton  welded  sheathing,  which  is  a  building 
paper  woven  into  a  wire  cloth.  This  is  bent  to  shape 
the  studs,  and  the  concrete  is  poured  inside.  Outside 
the  sheathing  are  rows  of  furring  rods  which  protrude 
beyond  the  apex  of  the  stud  triangle  and  to  which  are 
fastened  the  sheathing,  making  the  inside  form  for  the 
outer  wall.  This  leaves  a  small  air  space  at  each  stud 
to  prevent  precolation  through  the  wall  there.  The 
base  of  the  stud  also  has  sheathing  against  which  the 
inner  wall  is  plastered. 

Beams  are  varied  in  depth  according  to  the  span 
required.  They,  too,  are  cast  inside  sheathing  for 
forms,  the  sheathing  being  supported  on  struts  during 
construction.  Hangers  left  in  the  beams  carry  furring 
on  which  the  ceiling  is  plastered.  The  floor  itself  is 
poured  to  be  integral  with  the  beams,  and  can  be 
finished  as  desired.  Wood  frame  doors  and  windows 
are  detailed  as  shown  in  the  drawings.  Stairs  are  of 
concrete,  and  partitions  of  concrete  or  plaster  applied 
on  wire  colth.  The  roofing  will  be  fire-resistent  mate- 
rial on  the  concrete  slab  where  flat  and  probably  on 
timber-framing  where  sloping. 

It  is  intended  that  the  Bath  houses  shall  be  of  poured 
concrete,  with  hand  plastered  walls  and  partitions.  Pro- 
vision is  made,  however,  for  the  use  of  the  cement  gun 
in  placing  concrete,  in  which  case  the  studs  are  turned 
with  the  base  of  the  triangle  outward  to  facilitate 
placing. 

In   a  type  of  house   devised   by   John   V.   Schaefler, 
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IX  THIS  TYPE  THE  CEMENT  GUX   IS  USED 

president  of  the  Cement  Gun  Construction  Co.,  Chicago. 
it  is  intended  that  the  studs  and  walls  shall  be  built 
entirely  by  the  cement  gun,  while  the  beams  are  precast 
concrete  and  the  floors  are  poured  in  the  usual  manner. 

In  the  accompanying  sketch  is  shown  a  broken  corner 
of  a  proposed  house  of  the  cement-gun  type  with  all  ele- 
ments of  construction  in  view,  and  a  horizontal  section 
through  the  wall  showing  the  details  of  the  character- 
istic design.  This  wall  structure  comprises  studs  or 
34-in.  centers  integral  with  a  11 -in.  outer  wall  and 
separated  from  the  inside  plaster  wall  by  wood  blocks 
fastened  to  the  studs  and  the  wall,  leaving  an  interior 
air  cell  for  insulation  against  temperature  and  moisture. 

In  building  the  house  a  cellar  is  first  excavated  and 
cellar  walls  are  built  in  the  usual  manner,  except  that 
recesses  are  left  in  which  are  set  the  precast  joists  for 
the  first  floor,  spaced  24  in.  on  centers  ic.  match  the 
studs.  On  this  frame  as  a  platform  subsequent  con- 
struction is  carried  on.  A  temporary  timber  frame- 
work is  then  erected  on  the  platform  and  the  wood 
blocks  of  the  studs,  to  which  has  already  been  attached 
the  reinforcement  as  shown  in  the  floor  section  here- 
with, are  set  up. 

After  the  wall  reinforcing  fabric  is  placed  the  walls 
and  studs  are  shot  with  concrete  from  cement  guns. 
When  the  upper  floor  is  reached,  precast  beams  are 
placed  with  protruding  reinforcement  intertwined  with 
the  reinforcement  of  the  studs  and  the  connection  is 
made  with  the  cement  gun.  Plastering,  on  wire  mesh, 
is  then  placed  on  the  inside  w.-Ul  and  belt  courses  are 
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shot  around  the  tops  of  the  studs  so  that  all  air  spaces 
are  isolated  at  each  floor,  and  after  the  plastering  is  in 
place  each  air  space  or  cell  is  a  unit.  This  is  designed 
to  prevent  circulation  of  air  or  migration  of  vermin. 

Various  methods  are  proposed  for  the  backing  against 
which  the  cement-gun  concrete  is  forced,  including  the 
u.se  of  separate  unit  forms  which  can  be  used  over  and 
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over  and  sheathed  wire  fabric.     In  the  latter  case  the 
fabric,  being  inside  the  wall,  can  be  left  in  place. 

In  so  far  as  the  house  itself  is  concerned,  details  of 
layout  and  architectural  treatment  can  be  provided  to 
suit  conditions  in  either  of  these  designs.  It  is  stated 
that  estimates  of  cost  submitted  by  reliable  contractors 
are  higher  than  for  plain-work  construction,  but  com- 
pare favorably  with  the  cost  of  the  cheaper  type  of 
brick  house  with  wood  floors.  The  method  is  cheaper 
than  most  fire-resisting  construction. 


County,  Lacking  Labor,  Will  Use  Prisoners 

The  county  commissioners  of  Clark  County,  Ohio,  of 
which  Springfield  is  the  county  seat,  have  determined 
to  use  prisoners  who  may  be  in  the  i'ocal  jails  as  labor- 
ers for  road  work  during  the  current  spring  and  sum- 
mer. So  short  is  the  local  labor  supply  that  it  is  felt 
that  otherwise  this  work  could  not  be  carried  on.  Motor 
trucks  will  be  used  for  transportation. 


Military  Road  Building  Difficult 
Even  in  America 

Experience  Last  Winter  Shows  Maintenance  To  Be 

Principal  Item — New  Type  of  Permanent 

Highway  Recommended 

By  Capt.  Frank  W.  Harris,  U.  S.  A. 

Consulting  Engineer,  Pacific  Coast  Defence  League 

THE  long,  unending  lines  of  overloaded  army  trucks 
grinding  through  the  surfaces  of  average  roads 
"Somewhere  in  America"  stimulate  the  thoughts  of  all 
whose  duty  it  is  to  keep  the  wheels  moving  in  war  time, 
and  force  home  the  conclusion  that  their  task  is  almost 
impossible,  a  job  for  a  veritable  Hercules.  However,  as 
the  motto  of  the  corps  is  Essayons,  we  press  on,  deter- 
mined that  no  lack  of  organization,  no  shallow  study  of 
the  problem,  no  slip  on  our  part,  shall  cause  failure. 
With  this  thought  in  mind  and  with  last  winter's  ex- 
periences as  a  basis,  conclusions  as  to  the  character  of 
work  required,  and  recommendations  as  to  organization, 
methods  and  materials,  are  given. 

The  conditions  governing  troops  on  road  construction 
and  maintenance  bear  a  certain  analogy  to  those  of  sim- 
ilar work  in  civil  life,  but  the  differences  are  far  greater 
than  would  be  supposed.  It  has  been  demonstrated  that 
the  efficiency  of  the  troops  in  highway  labor  is  directly 
proportional  to  their  military  training  and  discipline. 
In  close-order  drill  the  men  unconsciously  obey  their 
officers,  and  this  obedience  is  easily  transferred  to  the 
work.  Therefore,  it  is  important  that  a  proper  amount 
of  drill,  at  least  two  afternoons  a  week,  should  be  in- 
sisted upon,  even  though  the  amount  of  work  ahead 
should  be  a  temptation  to  dispense  with  the  drill.  The 
extra  efficiency  produced  thereby,  will  far  outweigh  any 
temporary  advantage  gained  in  work  accomplished  while 
the  men  should  be  drilling. 

The  result  of  overwork  and  under  drill  soon  shows  it- 
self, not  only  in  the  smaller  amount  of  work  performed 
per  man,  but  in  their  appearance,  the  condition  of  the 
barracks  and  their  general  conduct,  all  of  which  bear 
witness  to  a  falling  off  in  morale.  Discipline  and  con- 
trol once  lost  are  extremely  hard  to  regain  and  should 
be  kept  firm  at  all  costs. 

There  is  another  feature  of  the  organization  of  a 
road-building  company  quite  different  from  conditions 
on  civil  work.  This  is  due  to  the  great  variety  of  men 
supplied.  On  one  particular  job  in  mind,  we  had  two  bat- 
talions of  forestry  engineers,  one  replacement  regiment 
of  pioneers,  and  one  regiment  of  highway  engineers. 
Also  at  various  times  companies  of  railway  engineers 
were  connected  with  the  work,  and  all  these  several 
classes  had  to  be  organized  into  an  efficient  road-build- 
ing machine.  Add  to  this  the  fact,  that  due  to  the  condi- 
tions which  govern  recruiting,  some  whole  companies 
contained  only  men  trained  to  the  highest  degree  in  the 
most  finished  methods  of  street  work,  and  the  difficulty 
of  organizing  can  be  readily  seen.  It  is  estimated, 
where  men  work  in  squads,  that  about  one  man  in  eight 
should  be  a  specialist,  and  that  the  rating  of  a  company 
should  be  20 9f  of  men  with  directing  ability,  and  the 
remainder  men  with  the  necessary  physique  for  carry- 
ing on  the  laborious  work  connected  with  road  build- 
ing. 
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It  will  be  seen  from  the  above  that  the  jn^eatest  prob- 
lem of  organization  is  the  selecting  and  assigning  of  the 
noncommissioned  officers.  The  qualifications  to  be  con- 
sidered and  the  reasons  therefor  are  briefly  summed  up 
in  the  following:  Those  used  to  handling  men  give  good 
results,  and  for  this  reason  general  experience  in  civil 
life  should  be  carefully  considered.  On  militar>'  roads 
the  work  is  generally  rough,  and  a  man  who  is  able  to 
utilize  anything  at  hand  is  preferable.  This  qualifica- 
tion is  more  generally  found  in  men  who  have  had  ex- 
perience in  places  far  away  from  the  trade  centers,  and 
who  have  had  to  depend  upon  pack  trains  or  other 
irregular  means  to  supply  their  needs.  They  should  also 
be  men  able  to  assume  a  military'  bearing,  and  give  clear, 
specific  commands,  for  there  is  nothing  which  will  upset 
a  company  more  than  the  habit  which  some  officers  have 
of  looking  at  a  squad  and  saying,  "Three  of  you  men 
come  here."  Immediately  the  entire  gang  stops  work, 
the  men  look  at  one  another  to  see  who  is  going,  and 
the  result  is  lost  time.  No  matter  how  small  the  task, 
the  man  to  perform  it  should  be  called  by  name. 

Care  of  Men  and  Livestock 

In  this  connection,  a  word  in  regard  to  the  treatment 
of  the  men  and  their  care  of  livestock  is  in  order.  The 
question  of  shifts  has  a  direct  bearing  upon  the  amount 
of  work  done.  The  writer  found  that  the  best  work 
was  done  where  one  company  worked  in  the  morning  and 
another  in  the  afternoon,  and  in  the  summer  time  two 
six-hour  shifts  should  give  good  results.  When  men  are 
worked  all  day,  every  effort  should  be  made  to  serve  a 
hot  dinner.  This  more  than  pays  for  the  effort.  When 
working  on  six-hour  shifts,  a  light  lunch  should  be  pro- 
vided in  the  middle  of  the  shift,  to  save  two  hours. 

In  the  same  way  the  care  of  stock  should  be  carefully 
watched.  The  mule  is  a  deliberate  eater,  and  should 
have  plenty  of  time.  The  tendency  to  work  stock  all 
day  without  eating  is  disastrous,  and  I  have  seen  60% 
of  the  mules  in  one  camp  knocked  out  by  improper  care. 
It  is  found  also  that  the  army  forage  ration  is  not  suffi- 
cient to  keep  the  animals  in  good  condition  when  work- 
ing hard,  and  they  must  be  fed  more  by  skimping  the 
sick,  and  the  well  animals  which  are  not  working. 

The  organization  having  been  completed,  the  criterion 
of  its  efficiency  and  discipline  is  the  average  number  of 
men  available  for  actual  work.  A  good  average  for  a 
company  of  250  men  would  be  180  men  on  the  job, 
which  average  is  dependent  upon  the  number  on  special 
details.  This  matter  of  details  can  be  abused,  and 
thoughtless  requests  for  men  can  almost  bankrupt  an 
organization.  It  is  a  delusion  held  by  many,  including 
the  men  themselves,  that  soldier  labor  is  cheap  and  in- 
exhaustible. However,  the  cost  consists  of  more  than 
the  $30  per  month  which  they  receive;  it  must  be  re- 
membered that  each  soldier  in  America  costs  the  Gov- 
ernment about  $4  per  day  and  each  soldier  in  France 
probably  $6  per  day.  Using  men  to  perform  trivial 
tasks  by  primitive  and  time-killing  methods  is  there- 
fore reprehensible. 

The  work  of  this  organization  is  to  build  new  roads 
and  maintain  them  and  the  existing  highways  on  all 
kinds  of  soil  foundations.  The  soil  under  the  roads 
built  last  winter  was  soft  clay  and  gave  a  ver\'  poor 


foundation.     The  con.struct'on  used  was  macadam.     In 

conversation  with  an  engineer  who  had  .spent  19  months 
upon  the  western  front,  I  found  that  this  condition  is 
typical,  and  that  practically  all  the  roads  are  macadam. 
At  times,  however,  asphalt  is  used  to  finish  and  re- 
pair existing  roads. 

The  winter's  experience  has  demonstrated  that  by  far 
the  greater  amount  of  the  work  is  maintenance,  and  the 
problem  is  not  so  much  which  kind  of  a  top  should 
be  put  on  as  which  kind  of  base  would  it  be  possible 
to  put  in.  The  striking  feature  of  militar>'  transporta- 
tion is  the  unending  stream  of  trucks  which  destroys  the 
surface,  and  this  not  only  requires  a  solid  ba.se  to  sup- 
port the  heavy  concentrations,  but  also  demands  that 
the  highway  engineer,  like  the  railroad  engineer,  must 
maintain  his  roadbed  without  disturbing  traffic. 

In  the  selection  of  the  equipment  for  the  road-build- 
ing company,  the  main  consideration  is  simplicity.  The 
army  transport  system  i?  like  a  pack  train,  and  the  en- 
gineer will  always  be  out  of  something;  therefore  all 
plants  should  have  parts  easy  to  repair  or  replace.  The 
confusion  in  all  kinds  of  stores  is  incredible,  and  there 
is  no  royal  road  to  order.  The  motor  trucks  used  in 
maintenance  should  be  of  high  power,  on  account  of  the 
poor  roads.  In  our  work  the  5-ton  chain-drive  trucks 
gave  good  results.  The  3-ton  trucks  were  faster  on  good 
roads,  but  did  not  stand  the  hard  usage  so  well.  The 
two  chief  reliances  of  the  road  engineer  will  prove  to 
be  the  stone  crusher  and  the  road  drag — the  first  to 
produce  material  to  fill  chuck  holes  and  ruts,  the  other 
to  conceal  the  ruts  so  that  the  truck  drivers  will  not  be 
able  to  follow  in  one  track. 

Drainage  and  Subgrades 

As  in  all  highway  work,  drainage  is  of  prime  import- 
ance in  military-road  construction.  Unfortunately,  the 
tendency  is  to  secure  the  shortest  distance,  irrespec- 
tive of  the  grades  and  foundation.  Where  new  location 
is  to  be  made,  grades  of  not  less  than  l''^  in  the  ditches 
should  be  obtained  if  possible,  and  the  engineer  can 
afford  to  sacrifice  one  mile  in  ten  of  distance  to  ge^ 
good  drainage  and  subgrade.  Where  roads  are  already 
located,  the  worst  trouble  comes  from  water-filled  chuck 
holes,  and  these  must  be  eliminated  at  once.  In  swampy 
country  time  will  generally  be  saved  by  the  use  of  cordu- 
roy in  the  first  instance,  as  eventually  it  will  have  to  be 
resorted  to  any^vay. 

These  incomplete  notes  show  the  desirability  of  perm- 
anent military  roads  in  our  country.  Thtv  should  be 
built  of  concrete  or  its  equal,  and  for  hea\T  traffic  should 
be  40  ft.  wide,  and  divided  into  threo  sections  by  two 
curbs,  6  in.  high  and  8  in.  wide,  one  on  each  quarter. 
The  concrete  should  be  8  in.  thick  under  the  20-ft.  cen- 
tral drive,  while  5  in.  will  be  sufficient  on  the  10-ft. 
shoulders.  These  curbs  are  important,  as  chey  divide 
the  heavy  traflic  from  the  light,  and  save  military 
police.  For  the  lighter  traffic  roads  no  curbs  need  be 
used,  and  a  width  of  24  ft.  and  a  uniform  thickness 
of  8  in.  will  be  sufficient. 

No  man  can  see  the  end  of  this  war,  and  the  de- 
fense of  our  homes  is  our  plain,  simple  duty.  We  can- 
not all  go  to  France,  but  those  living  here  can  "do  their 
bit"  by  making  our  coasts  as  safe  as  possible. 
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Electric  Welding  for  Ships  Under 
Test  on  Large  Scale 

Kearny  Shipyard  Will  Assemble  Section  of  Ship 

By  Spot  and  Arc  Welding,  for  Strength 

Test  by  Fleet  Corporation 

CONNECTING  the  plates  and  the  frames  of  a  ship's 
hull  by  electric  welding,  instead  of  by  riveting,  is 
about  to  be  studied  in  tests  upon  a  40-ft.  length 
ol  a  9600-ton  cargo  steamship,  at  the  shipyard  of  the 
Federal  Shipbuilding  Co.,  Kearny,  N.  J.  The  Emer- 
gency Fleet  Corporation  is  making  the  test;  the  details 
are  being  directed  by  Arthur  J.  Mason  for  the  cor- 
poration. Of  the  hull  section  now  being  built  for  the 
purpose,  shown  by  the  accompanying  sketch,  about  one- 
fourth  will  be  connected  by  rivets  and  the  remainder 
Vv'ill  be  weld-connected.  The  completed  hull  section  is 
to  be  iilled  with  water — a  weight  of  2500  tons — and  is 
to  be  subjected  to  strain  by  shifting  its  supports. 
Various  forms  of  abuse,  as  striking  it  with  rams,  will 
also  be  tried. 

Both  spot  welding  and   continuous  arc  welding  are 
to    be    used,    the    former    for    connecting    the    frames 
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and  plates  during  erection  and  the  latter  for  joining 
the  seams.  Strength  tests  of  spot-welded  pieces  of 
steel  plate  have  already  been  made,  and  unofficial  re- 
ports are  to  the  effect  that  excellent  results  were  ob- 
tained in  both  static  and  endurance  tests. 

In  a  recent  report  to  Charles  Piez,  vice-president  of 
the  Emergency  Fleet  Corporation,  Mr.  Mason  makes  it 
clear  that  the  first  gain  to  be  expected  from  replacing 
ship  riveting  by  welding  is  in  labor  and  time,  but  that 
on  further  development  a  large  saving  in  weight  of 
hull,  up  to  10%,  may  be  realized.     The  report  says: 

"It  has  been  necessary  to  design  a  ship  to  suit  the 
material  available,  without  encroaching  on  that  needed 
for  the  regular  ship  construction  at  the  plant.  This 
has  been  done.  The  hull  Will  have  the  outline,  dimen- 
sions and  strength  conforming  to  the  ships  the  Federa) 
Co.  is  building.     It  has  been  thought  best  to  conduct 


the  work  at  a  site  apart  from  the  shipways,  so  as  not 
to  interfere  with  that  program. 

"A  10,000-ton  ship,  costing  $2,000,000,  now  costs 
but  $70,000  to  rivet.  It  must  be  plain  that  if  electric 
welding  only  promises  to  modify  this  amount  no  very 
substantial  gain  offers.  Splendid  benefits  we  all  feel 
do  offer  themselves  in  the  possible  change  in  the  whole 
regime  of  shipbuilding.  Our  test  has  in  view  abol- 
ishing or  greatly  diminishing  (1)  the  railroad  journey 
from  rolling  mill  to  fabricating  plant,  when  the  latter 
is  not  at  the  shipyard  (2)  the  template  makers'  work 
(3)  the  markers'  work  (4)  the  punching  (5)  much  of 
the  work  of  the  fitters  and  bolters  who  flog  and  pull  the 
pieces  to  fit  on  the  ways.  There  lies  in  the  above 
items  an  excellent  likelihood  to  save  a  month's  time 
in  construction  and  a  saving  of  no  less  than  $40  a 
ton  in  the  cost  of  steel  structure. 

"Briefly,  the  program  is  to  assemble  a  hull  rapidly 
by  spot  welding,  tacking  the  ship  together  much  as  a 
tailor  bastes  his  work  in  assembling  a  suit  of  clothes. 
The  structure  then  becomes  a  house  favorable  for  such 
work  in  all  weather  and  at  night  in  which  the  com- 
pletion of  the  ship  may  go  on.  After  the  material  is 
thus  assembled  and  fastened  with  spot  welds,  so  that  it 
is  sufficiently  strong  to  hold  its  shape,  the  work  is  com- 
pleted by  arc  welding  all  seams  to  insure  strength 
and  render  thr  work  watertight.  Roughly,  we  ex- 
pect the  spot  welds  to  be  about  10  in.  apart. 

"The  preparation  of  the  site  is  well  under  way; 
the  piledriving  will  be  completed  within  ten  days.  The 
severe  tests  of  strength  contemplated  needed  about 
300  piles.  One-quarter  of  the  structure  will  be  riveted, 
the  other  three-fourths  welded,  so  that  the  tests  of 
strength  will  afford  a  basis  of  comparison. 

"Electric  welding  offers  a  great  field  for  lightening 
a  ship.  In  this  design  various  views  of  this  opportunity 
will  be  tried  out.  The  field  here  is  very  great — ulti- 
mately 10%  of  the  steel  may  be  eliminated. 

"If  one  visits  the  ways  at  any  shipyard  it  becomes 
obvious  that  at  any  instant  only  a  modicum  of  the 
men  are  for  the  moment  at  work.  This  is  unavoidable 
under  the  present  system.  We  hope  to  establish  a  plan 
of  assembling  with  more  continuity  and  less  waiting  on 
one  another.  Only  a  fifth  of  the  men  on  a  hull  are 
riveters.  The  spot-weld  yoke  will  forthwith  pull  the 
parts  to  place  with  a  much  more  vigorous  agency  than 
flogging  and  pulling  to  place  by  numerous  bolts,  now 
done  by  the  other  four-fifths. 

"The  problems  of  fitting  in  place  the  parts  of  a 
hull  are  almost  wholly  problems  arising  out  of  the 
necessity  to  make  a  number  of  little  holes  in  a  plate, 
made  by  one  man  at  one  time  and  place,  fit  a  number  of 
little  holes  made  by  another  man  at  another  time  and 
another  place.  Once  all  holes  are  left  out  of  the  ma- 
terial, all  parts  fit.  The  creeping  and  kindred  problems 
so  perplexing  to  the  shipbuilder  disappear.  Every  plate 
becomes  a  closer.     Every  plate  justifies  itself. 

"The  manufacture  of  the  spot-welding  yoke  and  ap- 
pliances is  placed  in  the  hands  of  the  Universal  Electric 
Welding  Co.  of  Long  Island  City.  The  early  stages  of 
the  arc  welding  are  to  be  accomplished  by  the  Wilson 
Electric  Co.,  which  was  so  successful  in  the  work  on 
the  German  ships'  repairs,  but  it  is  the  intention  to 
call  in  all  men  with  ideas  and  apparatus." 
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Conflagration  Stopped  by  Fire- 
Resistant  Buildings 

Concrete  Warehouses  in   Path   of   Flames   Hardly 

Harmed  by  Fierce  Fire  in  Kansas  City 

Wholesale  District 

AFIRE-RESISTING  construction  served  to  ?top  the 
progress  of  a  serious  conflagration  in  the  wholesale 
district  of  Kansas  City,  Mo.,  on  Apr.  4,  and  saved  most 
of  the  contents  and  structure  of  the  buildings  so  pro- 
tected. The  fire  started  in  the  upper  floors  of  a 
furniture  warehouse  on  the  southwest  corner  of  Santa 
Fe  St.  and  St.  Louis  Ave.,  and  before  it  wa-;  stopped 
had  burned  the  equivalent  of  practically  two  city  blocks, 
consisting  of  warehouses  and  manufacturing  buildings. 

The  intensity  of  the  fire  is  evidenced  by  the  fact 
that  railroad  buildings  and  other  wooden  structures 
three  blocks  west  and  two  blocks  south  were  seriously 
menaced  and  were  saved  only  with  the  greatest  difficulty 
and  by  extended  effort  on  the  part  of  the  fire  depart- 
ment and  railroad  forces,  and  with  the  use  of  all 
available  fire  fighting  equipment.  Firebrands  were 
carried  by  a  strong  northeast  wind  toward  these  build- 
ings, and  large  forces  of  men  were  used  in  extinguish- 
ing them  and  throwing  them  from  buildings  for  several 
blocks  south  and  west  of  the  fire. 

The  structures  destroyed  were  mostly  five-story  and 
six-story  warehouses  used  for  storage  and  sample  rooms 
for  various  out  of  town  implement  dealers,  wholesale 
grocery  houses  and  other  industries.  They  were  in 
nearly  every  case  built  with 
brick  walls,  timber  floors, 
plain  glass  windows  and  tar 
and  gravel  roofs,  and  were 
situated  without  spaces  be- 
tween them  except  where 
streets  and  alleys  intervened. 

The  two  most  remarkable 
features  of  the  fire  were 
first,  that  it  jumped  across  the 
Missouri  Pacific  Ry.  tracks  a 
distance  of  100  ft.  almost 
against  the  wind ;  and,  second, 
the  remarkable  lack  of  dam- 
age to  three  reinforced-con- 
crete  buildings,  two  of  them 
in  the  direct  path  of  the 
flames 

The  Ridenour-Baker  build- 
ing, separated  by  only  a  22- 
ft.  alley  from  the  building 
within  which  the  fire  started, 
was  of  reinforced-concrete 
floors,  beams,  and  columns, 
with  brick  curtain  walls  and 
wire-glass  windows.  The  wire 
glass  in  the  windows  was 
nearly  all  destroyed  by  the 
flames,  which  were  driven  by  a 
strong  wind  toward  the  east 
side  of  the  building,  but  on  the 
south  side  only  a  few  of 
these  windows  were  destroyed. 


The  accompanying  picture  .show.s  a  view  of  the  east 
.side  of  the  building  with  the  wire-gla.ss  hanging  from 
the  upper  windows.  The  stock  of  groceries  was  seriou.sly 
damaged  by  fire  and  by  water  from  the  sprinkler 
system. 

The  next  building  to  the  west,  owned  by  the  same 
parties,  was  built  entirely  of  reinforced  concrete  and 
with  tood  the  ravages  of  the  flames  without  damage 
of  any  consequence.  The  wire-glass  windows  were 
everywhere  intact.  The  roof  of  this  building  was  badly 
damaged  by  the  fire,  but  without  injury  to  the  building 
or  its  contents. 

The  Brokers'  Warehouse  &  Storage  building,  60  ft. 
east  of  the  block  in  which  the  fire  started,  is  of  the 
same  general  construction  as  the  Ridenour-Baker  build- 
ing, next  to  the  fire,  except  that  the  former  structure 
had  wooden  window  frames  and  the  windows  were  of 
plain  glass.  The  window  sash  were  badly  burned,  and 
when  the  windows  broke  the  sprinkler  system  opened 
up  and  water  damaged  stock  in  storage  and  contents  of 
offices  on  the  west  side  of  the  building. 

The  origin  of  the  fire  is  still  unknown,  and  investi- 
gations are  being  made  by  various  authorities;  but 
when  the  fire  started,  5:40  p.m.,  the  streets  were  full 
of  employees,  and  for  that  reason  it  could  not  reasonably 
be  inferred  that  it  was  of  incendiary  origin.  The  fact 
that  the  fire  started  in  the  floor  of  a  warehouse  full 
of  combustible  oils,  varnishes  and  furniture,  seems  to 
offer  considerable  argument  for  the  theory  of  spontane- 
ous combustion  or  accidental  origin.  The  total  property 
loss  is  now  estimated  at  $2,000,000. 


BUILDING    HAS    CONCRETE    FRAME    AND    BRICK    WALLS  WITH   WIRE   GLASS 
WINDOWS— IT   STOPPED   THE   FIRE 
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Coarse  Sand  Proves  Superior  for 
Vitrified  Brick  Grout 

On  Two  Jobs,  Where  Contractor,  Engineer,  Fore- 
men, Inspectors,  Labor,  Brick  and  Cement 
Were  Same,  Value  Was  Apparent 

By  Job  R.   Rogers 

New    York    Commission    of    Highways,    Hoiley,    N.    Y. 

CONSIDERABLE  differences  of  opinion  as  to  the 
relative  values  of  sands  used  in  cement  grout  for 
vitrified  brick  pavement  have  always  existed  and  will 
no  doubt  linger  in  certain  places  where  there  is  a  choice 
and  where  actual  experience  has  not  patently  demon- 
strated a  difference  between  different  grades  and  vary- 
ing coarsenesses.  Frequently,  no  doubt,  an  inferior 
sand  is  used  because  of  the  superficial  cheapness  of  a 
local  deposit,  but  an  experience  of  the  writer  served 
to  convince  him  that  such  initial  differences  should  not 
be  considered,  since  the  item  itself  is  small  in  compari- 
son to  the  cost  of  the  finished  pavement,  and  anything 
but  a  first-class  concrete  sand  is  not  satisfactory  for 
grout  under  even  the  lightest  traffic. 

Dqring  the  summer  of  1914  the  same  contractor  built 
two  brick  highways  for  the  State  of  New  York  in 
Orleans  county.  One,  the  Albion-Fancher  state  high- 
way, is  approximately  a  mile  long  and  16  ft.  wide:  the 
other,  the  Holley-Brockport  state  highway,  Part  1,  ap- 
proximately 1.7  miles  of  20  ft.  pavement.  On  both 
contracts  the  same  cement  was  used,  the  work  was  done 
by  the  same  gang,  under  the  same  foreman,  and  with 
the  same  inspectors,  but  not  the  same  engineer,  al- 
though the  engineer  on  the  second  of  the  two  contracts 
helped  on  the  first.  Furthermore,  the  brick  were  from 
the  same  manufacturer  and  the  grout  of  the  same  pro- 
portions and  mixed  in  the  same  type  of  machine. 

However,  the  sands  used  were  different,  since  the  two 
jobs  were  about  eight  miles  apart.  On  the  first  road 
the  sand  was  fine,  sharp  and  gray,  having  the  mechan- 
ical analysis  and  physical  properties  indicated  by  the 
following  table: 


Mechanical  Analysis 

Sieve  Per  Cent. 

Opening  Passing 

i-in.  100.0 

6  nipsh  99.6 

20  mesh  87.5 

50  niesh  39   4 

1 00  mesh  6  0 

200  mesh  2   4 


Compressive  Strenth,  3  In.  Cubes,  Lbs.  per 

Sq.In.  at  the  Age  of    14  Days 

Ottawa  Sand  js  Sand 

Sand  Mined  Washed 

1,470  1,115  920 

1,570  1,010  900 


Av.    1.520 


,062 


910 


Voids,  36%.  Loam,  5.2%.  Reported  by  labora- 
tory as  too  fine  for  coiu  retc,  hut  lato'-  accepted 
for  grout. 

The  sand  used  on  the  second  road  was  a  coarse,  sharp 
sand — so  coarse  that  it  seemed  doubtful  whether  the 
grout  made  from  it  would  fill  the  joints  properly.  Its 
analysis  was  as  follows : 


Mechanical 
Sieve 
Opening 
1  in. 
6  mesh 
20  mesh 
50  me.sh 
!  00  mesh 
200  mesh 


Analysis 
Per  Cent. 
Passing 
97.2 
90  7 
28  2 
6  2 
3  0 
2  0 


Coi 


( )tlawi 
Sand 
1,470 
1,570 

Av.     1,520 

Voids,     30.4' 
all  classes  of 


npressivi'  .Strength,  3  In.  C^ubes,  Lbs.  per 
S<|.In.  at  the  Age  of   14  Days 


Sand  at 
Mined 
2,450 
2,070 

2,260 


;,.       Loa 
•oncrctc 


Sand 
Washed 
1,470 
1,630 

i.550 

.\cce))ted     for 


A  comparison  of  the  two  reports  indicates  that  the 
sands  possess,  (1)  vastly  different  degrees  of  coarse- 
ness, (2)  some  difference  of  voids  and,  (3)  only  a 
negligible  difference  in  loam  content.  Rut  notwith- 
standing the  rather  extreme  coarseness  of  the  second 


sand,  the  penetration  of  grout  made  from  it  was  per- 
fect, as  was  later  demonstrated  when  a  section  was 
removed  during  the  construction  of  a  telephone  conduit. 

In  the  one  mile  strip  on  the  first  road,  where  the  fine 
sand  grout  was  used,  there  is  a  considerable  area  from 
which  the  surface  grout  has  been  removed  by  traffic 
or  other  causes.  These  areas  occur  in  small  patches 
and  occasional  strips  2  to  3  ft.  wide  and  about  10  ft. 
long.  These  places  have  been  repaired  with  asphalt. 
So  far  inspection  has  been  unable  to  detect  any  such 
places  on  the  other  road  where  grout  made  with  the 
coarse  sand  was  used. 

The  conditions  of  construction  were  ideal  for  a  com- 
parison. The  use  of  the  mixer  gave  an  evenly  mixed 
grout  which  was  quickly  swept  into  the  joints,  allowing 
no  opportunity  for  segregation  of  the  sand  and  cement. 

In  each  case  a  local  pit  sand  was  used.  In  the  one 
case  a  first-class  concrete  sand  was  obtained,  while  in 
the  other  the  fine  sand  was  rejected  for  concrete  but 
accepted  for  grout  on  the  theory  that  a  finer  sand  is 
needed  for  grout  than  for  concrete. 

The  same  fine  sand  was  used  in  the  grout  on  the  Al- 
bion village  state  highway  No.  5448  by  another  con- 
tractor with  identical  results.  The  lesson  to  be  learned 
from  this  experience  would  seem  to  be  that  no  matter 
how  great  the  saving — which  may  be  considerable  in 
itself  but  small  as  com.pared  with  the  total  contract — 
none  but  the  very  best  concrete  sand  should  be  used 
for  grout  even  though  necessary  to  import  it  from  a  dis- 
tance Also,  other  requirements  being  met,  the  coarser 
the  sand  the  better,  as  the  writer  has  yet  to  find  a  real 
sand  too  coarse  to  enter  the  joints. 


High  Pressure  in  Tunnel  Construction 

A  maximum  pressure  of  47  lb.  per  square  inch  has 
been  reached  in  the  construction  of  one  of  the  four 
new  tunnels  under  the  East  River  connecting  the  bor- 
oughs of  Brooklyn  and  Manhattan,  New  York  City.  The 
tunnel  in  which  this  high  pressure  was  obtained  is  that 
between  Sixtieth  St.,  Manhattan,  and  Queens,  and  will 
be  used  for  a  subway  line  which  will  operate  between 
the  elevated  lines  in  Queens  and  the  Broadway  subway 
in  Manhattan. 

The  pressure  of  47  lb.  is  the  highest  ever  encountered 
in  compressed-air  tunnel  work,  with  a  single  exception. 
A  pressure  of  52  lb.  was  once  reached  for  a  very  short 
time  in  the  construction  of  a  gas  main  tunnel  under 
the  East  River.  However,  such  a  pressure  would  not 
be  used  today,  as  it  is  forbidden  by  law. 

When  the  47-lb.  pressure  was  reached  in  the  subway 
tunnel,  workmen  could  remain  under  it  only  a  very  short 
time.  The  work  was  done  in  shifts  of  45  min.  each, 
and  only  two  of  these  working  periods  were  allowed 
in  each  24  hours.  The  great  presssure  was  necessary 
because  of  the  depth  at  which  the  tunnel  is  being  dug, 
more  than  100  ft.  below  the  river  surface.  This  low 
point  was  necessary  on  account  of  the  depth  of  the  west 
channel  of  the  East  River  between  Blackwell's  Island 
and  Manhattan.  In  order  to  cross  this  channel  it  was 
necessary  for  the  Public  Service  Commission  to  obtain 
the  permission  of  the  United  States  Government  to 
place  a  false  bottom  under  the  west  channel.  This 
was  done  by  depositing  moi*e  than  60,000  cu.yd.  of  clay 
;.nd  riprap. 
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Road  Builders  at  Work  Close  to  Front  of 
American  Sector  in  France 

Maintenance,  Reconstruction  and  Quarrying  Proceed   Despite  Interruptions  by   German   Shelling — Our 

Engineers  Have  Installed  a  Mechanically  Operated  Quarry,  First  of  Its 

Kind  on  Any  Front  in  France 

By  Robert  K.  Tomlin,  Jr. 

War  Correspondent  of  Engrineering  Xews-Record 

N  TWO  previous  articles  dealing  with  the  work  of  the 


1 


road  service  of  the  American  Expeditionary  Forces 
here  in  France  my  reports  of  progress  were  necessarily 
confined  to  matters  of  organization,  inspection  and  plan- 
ning. These  were  the  early  days  back  in  January,  when 
the  principal  activities  of  the  chief  of  the  road  service 
and  his  department  heads  took  the  form  of  investiga- 
tion and  report.  The  results  of  our  efforts  were  then 
on  paper,  not  on  the  ground,  for  the  rank  and  file  of 
our  special  road-building  and  quarry  regiments  were 
still  at  Camp  Meade  in  Maryland,  and  practically  no 
construction  plant  or  tools  had  been  received.  Since 
those  days  a  big  change  has  been  wrought.  The  van- 
guard of  our  special  road  construction  and  quarry 
forces  landed  in  France  some  time  ago.  Road  service 
headquarters  was  immediately  shifted  from  Paris  to  a 
point  nearer  the  front.  A  limited  amount  of  equipment 
was  received,  some  of  it  from  the  states,  some  from 
local  sources.  Men  who  had  been  chafing  at  desk  jobs 
were  transferred  to  open  country.  District  offices  wore 
established :  con.struction  gangs  were  detailed  to  selected 
areas;  and  the  real  work  of  road  reconstruction  and 
maintenance  in  the  zone  of  American  operations  in 
France  began. 

The  machinery  of  the  organization  up  to  this  time 
had  been  in  the  assembly  stage.  Now,  however,  the 
throttle  has  been  opened  and  the  wheels  are  turning. 
We  are  not  yet  going  at  full  speed,  but  we  are  moving 
along  nicely,  and  each  week  sees  the  lever  jacked  for- 
ward a  notch  or  two.     American  road  builders  are  now 
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HAND    QUARRYING    PENDING    AKUIVAI.    OF    CRUSHER 


at  work  on  military  highways  and  in  quarries  within 
the  range  of  German  artillery  fire  as  well  as  in  other 
areas  between  the  front  and  our  seaport  bases. 

I  have  just  come  back  from  the  advance  section  of  our 
road  service,  where  work,  subject  to  interruption  at 
any  time  by  high  explosive  shelling  or  drenching  by 
mustard  gas,  is  being  carried  on  under  the  direction 
of  a  captain  of  engineers  who  was  fonnerly  a  division 
engineer  in  the  New  York  State  Highway  Department. 
Upon  his  shoulders  has  fallen  the  responsibility  of  get- 
ting the  job  in  the  forward  area  started.  His  status, 
like  that  of  several  other  engineer  officers  assigned  to 
different  areas  of  France,  is  that  of  a  division  highway 
engineer  reporting  directly  to  the  chief  of  the  road 
service,  who  is  located  at  present  at  the  general  head- 
quarters of  the  American  Expeditionary  Force. 

Just  a  little  more  than  a  month  ago — on  Feb.  15,  to 
be  exact — road  work  up  near  the  front  was  begun  by 
American  forces.  Since  then  things  have  moved  swiftly. 
About  1500  men  are  now  engaged  in  road  reconstruc- 
tion, maintenance,  and  quarrying  in  this  advance  zone. 
They  are  operating  in  seven  groups,  each  group  being 
assigned  to  a  territory  with  definite  limits.  Five 
quarries  are  being  worked  by  our  men.  Mechanical 
equipment  has  begun  to  arrive.  Several  crusher  instal- 
lations have  been  set  up,  among  them  one  with  over- 
head bins  and  mechanical  elevating  equipment,  said 
to  be  the  first  of  its  kind  to  be  erected  behind  anj- 
front  in  France  since  the  war  started,  almost  four  years 
ago.  Four  days  after  the  machiner>'  and  wood  for  the 
bins  arrived  at  the  quarry  site  our  men  had  this  outfit 
producing  crushed  rock.  Nor  have  we  stopped  at  the 
innovation  of  the  portable  crusher  plant  ^\-ith  its  ele- 
vating conveyors  and  storage  bins.  We  are  causing  a 
good  deal  of  comment  among  French  engineers,  I  am 
told,  by  the  use  of  bottom-dump  wagons  and  elevating 
end-dump  motor  trucks.  Such  equipment  as  we  are 
using  for  quarrying  and  transportating  rock  is  a  de- 
cided novelty  over  here,  where  the  practice  oi  dep>ending 
on  hand  labor  rather  than  mechanical  plant  is  far  more 
general  than  is  the  case  in  the  United  States. 

As  I  stated  in  a  former  report,  our  road  builders  do 
not  have  to  concern  themselves  to  any  great  extent  with 
the  construction  of  new  roads.  There  are  already 
plenty  of  highways  leading  to  the  front,  and  our  job 
now  is  maintenance,  reconstruction  and  widening  of 
existing  waterbound  macadam  roads.  Where  our  road 
and  quarry  regiments  are  operating  near  the  front  the 
amount  of  v/ork  to  attend  to  is  about  one  mife  of  road 
per  square  mile  of  land.  Certain  "national"  highways 
leading  toward  our  battery  positions  and  trenches  are 
already  of  ample  width  and  possess  good  foundations 
and  drainage.     Ordinary  maintenance  v/ork  is  all  they 
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require.  Some  of  the  offshoot  roads,  however,  are  only 
from  9  to  12  ft.  wide  and  these  must  be  increased  to 
from  18  to  25  ft.  in  order  to  carry  artillery  and  motor 
truck  traffic.  These  offshoot  roads  are  in  most  cases 
too  thin  to  stand  the  heavy  traffic  of  war  and  our  men 
are  reconsti'ucting  them,  as  shown  in  the  sketch. 

The  reconstruction  work  involves  the  preparation  of 
a  subgrade,  which  is  not  rolled,  and  the  laying  of  a 
foundation  course  of  large  stone  or  "blockage"  to  a 
thickness  of  20  cm.  This  blockage  is  set  by  hand  and 
chinked  in  with  smaller  stones.  Then  on  top  of  it  is 
spread  a  10  cm.  layer  of  crushed  stone  1  to  4  in.  in  size. 


.sun FA  CING 


Road   reconstructed 
and   widened-. 


Ori^/nal  Road-' 
9' 
AMERICANS  USE  OLD  ROAD  AS  HALF  BASE  FOR  NEW 

this  layer  being  extended  across  the  surface  of  the 
existing  road,  which  serves  as  a  base  for  about  half  of 
the  widened  route.  When  a  roller  is  available  the  top 
course  is  rolled  down;  otherwise  the  compacting  must 
be  done  by  the  traffic  itself 

There  is  nothing  very  elaborate  about  the  work.  It 
is  macadam  road  reconstruction  reduced  to  its  simplest 
form,  for  under  the  conditions  that  obtain  in  the  ad- 
vance section  our  engineers  have  found  that  this  is 
the  only  type  of  road  it  is  practicable  to  build  and  main- 
tain. The  captain  of  engineers  in  charge  of  our  advance 
section  work  states  the  case  thus:  "The  war-time  type 
of  road  for  France  is  the  waterbound  macadam  road. 
It  is  the  road  for  which  local  material  is  available  and 
for  which  the  methods  of  maintenance  and  reconstruc- 
tion  are  simple.      The   fact   that   the   local   stone   has 
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a  high  cementing  value  is  another  argument  in  its 
favor."  The  stone  referred  to  is  a  soft  limestone,  almost 
white. 

Our  policy  in  road  building  is  to  use  local  material 
as  far  as  possible,  thus  cutting  dovm  on  the  length  of 
haul  for  crushed  stone.  This  is  very  important, ,  for 
with  quarries  located  far  from  the  job  the  motor  trucks 
hauling  crushed  rock  for  maintenance  and  reconstruc- 
tion destroy  the  very  roads  for  which  they  are  bringing 
up  repair  materials.  Then,  too,  it  is  now,  in  the  early 
spring,  that  the  roads  are  subjected  to  their  severest 
test,  for  at  this  time  military  activity  generally  in- 
creases after  the  winter's  lull  and  the  roads  must  be 
cleared,  so  far  as  possible,  of  all  traffic  which  does  not 
carry  ammunition,  supplies  and  the  other  essentials  of 
combat  and  sustenance.  Giving  weight  to  all  of  these 
factors,  our  road  service  is  opening  up,  or  taking  over 
from  the  French,  many  quarries,  on  the  theory  that 
many  quarries  mean  short  hauls  for  crushed  rock,  and 
consequently  fewer  trucks  operating  on  the  highways. 

Up  to  within  a  short  time  ago  most  of  our  quarrying 
was  a  hand-labor  job.  Some  of  it  still  is,  but  our  aim 
-  is  to  install  mechanical  equipment  at  all  quarry  sites 
just  as  soon  as  such  equipment  is  to  be  had.  The  accom- 
panying photograph  shows  the  first  mechanically 
equipped  quarry  which  American  engineers  have  in- 
stalled near  the  front.  It  is  of  the  semiportable  type, 
with  jaw  crusher,  overhead  bins  and  elevating  con- 
veyors. This  is  the  plant  which  was  set  up  in  four 
days.  As  previously  noted,  this  layout  is  a  decided 
departure  from  previous  practice  of  the  allied  armies 
behind  the  front.  The  rock  here  is  the  prevailing  soft 
limestone  which,  after  being  blasted — generally  at  night 
— is  loaded  into  wheelbarrows  and  delivered  by  inclined 
runways  to  the  jaw  crushers. 

The  elevated  bins,  it  will  be  noted,  have  two  openings 
below.  The  larger  of  these  is  for  motor  trucks,  while 
the  other  is  for  light  railway  (60  cm.  gage)  cars. 
American  quarry  practice  over  here  is  making  a  marked 
cut  in  the  man-power  required  for  operation  by  the 
provision  of  gravity  loading  of  crushed  rock  into  motor 
trucks,  light  railway  cars  and  bottom-dump  wagons. 

Another  of  the  views  shows  a  gyratory  crusher  which 
had  been  set  up  only  a  couple  of  days  before  I  took  this 
picture.  At  the  time  overhead  storage  bins  had  not 
been  erected  at  this  site,  which  had  previously  been 
worked  by  the  French. 

In  aiiOther  photograph  a  detachment  of  our  quarry 
regiment  is  shown  breaking  rock  by  hand,  pending  the 
arrival  of  a  crusher.  The  captain  in  charge  of  this 
work  had  established  his  camp  only  a  few  days  before 
my  visit  to  this  quarry,  and,  eager  to  increase  his  out- 
put of  crushed  stone,  he  was  preparing  to  build  a 
crusher  of  his  own  from  odds  and  ends  of  metal  which 
he  had  ferreted  out  in  a  junk  shop  in  a  near-by  town. 
"As  soon  as  I  can  get  the  authorization  to  spend  a  few 
hundred  dollars  for  this  stuff,"  he  said,  "I  will  have  a 
crusher  set  up  and  running  in  a  few  days."  This  spirit 
is  typical.  Our  men  have  had  to  proceed  with  their 
work  in  the  face  of  difficulties  of  all  sorts,  shortage  of 
men,  shortage  of  plant,  delays  in  railroad  shipments, 
etc.  Yet  they  are  not  sitting  down  and  waiting  for 
something  to  turn  up.  When  mechanical  plant  does 
arrive  it  is  set  up  in  a  jiffy;  if  it  is  delayed,  some  sort 
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of  makeshift  is  resorted  to,  or  else  the  rock  i.s  barred 
out  and  broken  by  hand.  From  four  of  our  quarries 
where  mechanical  plant  of  some  type  is  in  service  we 
are  turning  out  about  500  cu.m.  of  rock  daily,  and  the 
work  is  as  yet  hardly  organized. 

Most  of  the  transportation  of  crushed  rock  from 
quarry  to  road  is  done,  at  this  writing,  by  motor  truck 
or  horse-drawn  dump  wagon.  A  number  of  Mack  motor 
trucks  are  in  service  for  the  longer  hauls  and  Watson 
bottom-dump  wagons  for  lesser  distances.  Both 
schemes  of  dumping — the  automatic  elevating  body  in 
the  case  of  the  motor  truck,  and  the  bottom  opening 
leaves  in  the  case  of  the  wagon — are  decided  novelties 
among  French  road  builders  and  their  first  perform- 
ances were  in  the  nature  of  spectacles  watched  with  the 
keenest  interest.  Much  of  the  road  stone  is  delivered 
by  the  French  in  small,  two-wheel  carts  hauled  by  a 
pair  of  horses  in  tandem. 

The  men  of  our  road-building  and  quarry  regiments 
have  been  divided  into  gangs  and  are  quartered  close 
to  the  particular  jobs  to  which  they  have  been  assigned. 


At  some  places  camps  have  been  established  and  the 
men  live  in  wooden  barracks.  Others,  newly  arrived, 
are  occupying  canvas  tents  for  the  present.  Still  others 
are  billeted  in  French  towns.  The  road  service  is  pro- 
viding everything  possible  in  the  way  of  good  food  and 
clothing  to  make  life  comfortable  for  the  men.  Many 
of  t>e  rank  and  file  are  experienced  construction  men, 
road  builders  or  engineers  with  degrees  from  our  lead- 
ing technical  schools,  who  expected  to  be  assigned, 
on  their  arrival  in  France,  to  jobs  of  a  supervisory 
capacity ;  for  example,  as  bosses  of  gangs  on  road  recon- 
.struction  or  maintenance.  Up  to  the  present  time  it 
has  not  been  possible  for  all  of  these  expectations  to 
be  realized  and  men  with  qualifications  which  would 
ordinarily  place  them  in  positions  cariying  varying  de- 
grees of  authority  are  at  present  swinging  pick  and 
shovel  or  breaking  rock.  \Mien  we  have  at  our  dis- 
posal a  larger  supply  of  labor  battalions  and  have  cap- 
tured more  prisoners  it  is  probable  that  there  will  be 
a  change  in  the  status  of  many  of  our  road  builders 
who  are  now  doing  ordinary  day-labor  jobs.     Neverthe- 
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less,  the  men  are  buckling  down  to  their  tasks  and  show- 
ing an  excellent  spirit. 

Judging  by  what  I  had  to  eat  at  one  of  the  quarry 
camps  there  is  nothing  to  complain  of  on  the  score  of 
"grub."  To  some  of  us  here  in  France  who  have  either 
to  pass  up  coffee  or  sweeten  it  with  saccharine,  eat 
brown  war  bread  without  butter  and  smoke  French 
cigarettes,  the  lot  of  the  military  road  builder,  even  if 
his  job  is  for  the  time  being  of  the  routine,  manual 
labor  sort,  seems  to  have  its  compensations,  for  he 
gets  white  bread  to  eat,  real  sugar  in  his  coffee  and 
American  "smokes,"  which,  in  themselves,  should  dis- 
count many  of  the  things  which  may  be  not  quite  to 
the  liking  of  the  man  who  is  spreading  crushed  stone 
instead  of  supervising  the  work  of  German  prisoners. 

It  is  still  a  little  early  to  attempt  to  tell  the  real 
story  of  our  road-building  work.  That  will  come  later, 
when  all  of  our  quarries  are  located,  equipped  and  run- 
ning full  blast,  and  when  our  work  of  reconstruction 
and  maintenance  has  been  extended  and  put  to  the  test 
of  carrying  the  traffic  of  war  for  a  longer  time  than  it 
has  done  up  to  the  present.  Yet  I  am  able  to  report 
real  progress  in  the  advance  section  of  our  road  serv- 
ice, and  I  cannot  do  it  better  than  by  quoting  from  a 
note  written  to  the  commanding  officer,  lines  of  com- 
munication, advance  section,  by  the  general  command- 
ing the  first  division  of  the  American  Expeditionary 
Forces,  behind  which  our  road  builders  have  been  at 
work.    Here  is  what  the  note  says: 

"I  was  very  hard  pressed  in  the  sector  on  account  of 
terrible  roads,  daily  growing  worse  under  hard  usage. 
It  was  necessary  to  act  quickly  and  directly  with  G.H.Q. 
Your  men  are  doing  good  work.  They  are  really  saving 
the  situation." 


Orland  Irrigation  Project  Is  Sixty- 
two  Per  Cent.  Settled 

SPURRED  on  by  department  heads  of  the  U.  S. 
Reclamation  Service,  all  of  the  irrigation  projects  last 
season  made  strenuous  efforts  to  increase  the  acreage 
under  cultivation.    Yearly  reports  of  the  Orland  project 
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in    California    indicate    that    some    success    has    been 
achieved  along  that  line. 

Special  inducements  were  held  out  by  the  department 
waiving  certain  requirements  as  regards  residence  and 
delivery  of  water  under  the  reclamation  law.  The  num- 
ber of  irrigated  farms  increased  during  1917  from  384 
to  531,  with  an  increase  in  area  from  9359  to  12,729 
acres.  As  the  total  acreage  irrigable  on  the  project 
is  20,490  acres,  62%  was  under  irrigation.  The  num- 
ber of  settlers  on  the  project  increased  from  1260  to 
1518.  That  they  are  permanent  and  have  sufficient 
capital  to  develop  their  holdings  is  evidenced  by  the 
.•substantial  buildings  erected,  these  being  far  above 
the  usual  "shack"  type.  More  people  have  been  brought 
into  the  community  than  during  any  previous  year  due 
to  several  reasons  in  addition  to  that  of  the  food  prop- 
aganda. In  the  first  place  the  project  was  oflScially 
opened  under  public  notice  May  24,  1916,  and  under  the 
law  all  land  in  the  project  not  under  water-right  ap- 
plication within  one  year  is  assessed  a  penalty  of  5% 
of  the  building  cost  for  every  year  that  the  land  remains 
without  such  application.  Naturally  the  owners  of  the 
large  holdings  made  every  effort  to  dispose  of  their 
excess  lands.  Then,  too,  exceptionally  attractive  terms 
were  offered  in  connection  with  the  sale  of  these  larger 
holdings.  The  land  was  placed  on  the  market  at  prices 
varying  from  $90  to  $150  per  acre,  20  to  25%  down, 
no  payments  from  three  to  four  years,  and  four  to 
five  years  following  for  final  payment,  with  interest  at 
six  per  cent. 
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Slag  Makes  Light  and  Strong  Concrete 
According  to  Tests 

Recent  tests  on  the  properties  of  concrete  made  with 
blast-furnace  slag  at  the  University  of  Cincinnati  under 
the  direction  of  Prof.  Curtis  S.  Myers  give  indications 
of  the  satisfactory  nature  of  this  type  of  aggregate. 
Preliminary  conclusions  from  the  experiments  are  as 
follows : 

(1)  Compression  tests  show  slag  and  bank  sand 
as  used  in  1:2:4  concrete  to  be  17%  stronger  than 
concrete  made  with  pebbles  and  bank  sand.  (2) 
Concrete  made  with  slag  and  bank  sand  shows  greater 
elasticity  and  resistance  to  fracture  than  does  pebble 
concrete.  (3)  Weight  of  slag  and  bank  sand  concrete 
is  16%  less  than  pebble  concrete  for  a  1:2:4  mix. 
(4)  Tensile  strength  of  1:3  slag  mortar  is  12.5% 
higher  than  bank  sand  mortar  and  62%  higher  than 
standard  Ottawa  sand  mortar.  (5)  Bond  strength  of 
slag  and  bank  sand  concrete  is  15%  higher  than  1:2:4 
pebble  concrete.  (6)  Slag  and  bank  sand  concrete  with- 
stands higher  temperature  than  crushed  stone  and  bank 
sand  concrete.  (7)  Transverse  beam  tests  comparing 
strength  of  slag  and  bank  sand  beams  with  crushed 
stone  (1:2:4  mix)  show  slag  beams  to  be  42%  stronger, 
(8)  Slag  concrete  withstands  action  of  acids  better 
than  do  crushed  stone  samples.  (9)  No  appreciable 
corrosion  of  steel  imbedded  in  slag  concrete  is  noted 
at  the  end  of  one  year.  (10)  Slag  concrete  resists 
shock  or  impact  much  more  successfully  than  does 
pebble  or  crushed  stone  concrete. 
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Court  of  Claims  Awards  Damages 
to  Dam  Contractor 

Upholds  Contention  That  Government  Revision  of 

Plans  and  Breaking  of  Contract  Cost 

Contractor  Money 

CONTROVERSIES  arising  out  of  the  construction 
of  the  Shoshone  Dam  in  Wyoming  for  the  United 
States  Reclamation  Service  have  been  settled  by  the 
Court  of  Claims  by  the  avirard  to  the  contractor  of 
$322,164.67.  Claims  were  made  by  the  United  States 
Fidelity  &  Guaranty  Co.,  Baltimore,  the  sureties  for  the 
original  contractor  w^ho  defaulted,  that  certain  Govern- 
ment breaches  of  contract  caused  the  cost  of  construction 
to  run  nearly  double  the  contract  price  of  $515,730. 
The  court  held  that  some  of  the  claims  were  valid. 

The  first  claim  sustained  involved  the  closure  of  a 
diversion  channel.  During  the  period  of  construction 
it  was  necessary  to  divert  the  water  by  means  of  an 
outlet  tunnel  which  had  a  guaranteed  capacity  of  2000 
ft.  per  second.  Notwithstanding  this  provision  of  the 
contract,  the  Government  installed  at  the  upstream 
portal  of  this  tunnel  certain  grillages  which  had  the 
effect  of  throttling  the  tunnel,  and  caused  the  work  to 
overflow  when  carrying  less  than  1000  ft.  per  second. 
This  occurred  at  periods  when  it  was  disastrous  to  the 
contractors,  delaying  the  work  for  long  periods  and 
requiring  much  of  the  concrete  to  be  placed  in  the 
winter  at  an  excessive  cost. 

Moving  Dam  Site  C.\used  Extra  Work 

Plan  changes  which  caused  damage  relate  to  the  loca- 
tion of  the  dam.  After  the  award  of  the  contract  it 
was  shown  that  the  Government  moved  the  dam  site  up- 
stream approximately  15  ft.  This  required  additional 
excavation.  The  plans  provided  for  a  narrow  curtain 
wall,  to  be  erected  to  a  height  of  18  ft.  above  the  river 
bed  at  its  upstream  face  prior  to  the  erection  of  the  main 
dam.  The  object  of  this  was  to  increase  the  diverting 
capacity  of  the  tunnel  and  also  extend  the  season  for 
prosecuting  the  work.  Owing  to  the  proximity  of  the 
flood  season  the  Government  refused  to  permit  the  con- 
tractors to  erect  this  curtain  wall,  with  the  result  that 
when  high  water  arrived  the  foundation  pit,  60  ft.  below 
the  river  bed,  was  filled  with  rock  and  debris,  which  had 
to  be  reexcavated  on  several  occasions. 

One  main  claim  was  disallowed.  About  two  miles 
upstream  from  the  dam,  and  within  the  proposed  reser- 
voir site,  on  lands  which  the  Government  held  under  a 
contract  to  purchase,  was  a  saw  mill  with  an  ordinrry 
log  boom  to  hold  logs  that  were  cut  on  a  Government 
reservation  and  floated  downstream.  This  mill  was  main- 
tained for  the  benefit  of  the  public,  but  had  a  contract 
for  the  Government  to  cut  more  than  1,000,000  feet  of 
lumber  at  a  greatly  reduced  price.  The  Government 
required  the  lumber  on  another  project.  This  log  boom 
broke  in  1906  and  again  in  1907,  destroying  the  tem- 
porary works,  which  cost  $100,000,  and  also  delaying  the 
completion  of  the  work.  The  surety  company  contended 
that  the  Government  was  responsible  for  the  continued 
maintenance  of  the  log  boom,  as  the  contractors  had  no 
control  over  its  continuance  but  in  undertaking  the 
work  merely  assumed  the  natural  risks  due  to  the  forces 


of  nature,  while  the  Government  had  no  right  to  in- 
crea.se  the  normal  hazard.s  by  permitting  the  log  boom 
to  remain.  The  Court  of  Claims  held,  however,  with 
reference  to  this  item,  that  there  could  be  no  recovery. 

The  surety  company  wa.s  represented  by  ita  general 
counsel  J.  Kemp  Bartlett,  Baltimore,  and  Edwin  C. 
Brandenburg,  Wa.shington,  D.  C.  The  Government  was 
represented  by  Assistant  Attorney  General  Huston 
Thompson  and  his  assistant  J.  Harwood  Graves. 


Automatic  Sewage  Pumping  Stations  Serve 
Small  Suburban  District 

AS  WATERLOO,  Iowa,  expanded  it  took  in  suburban 
areas  lower  than  the  existing  sewer  system.  To 
serve  three  of  these  districts  .small  motor-operated  auto- 
matic pumping  stations  have  been  built.  G.  H.  Kil- 
patrick,  assistant  city  engineer,  told  of  their  construc- 
tion and  early  operation  before  the  Iowa  Engineering 
Society  recently.  Some  of  the  problems  encountered  are 
noted  below. 

The  Cedar  River  Park  station  serves  a  summer  home 
addition  of  86  persons  producing  23.3  gal.  of  sewage 
each.  So  small  was  the  flow  the  first  winter  that  there 
was  trouble  due  to  freezing.  A  hot  water  radiator  was 
placed  in  the  8  x  12  x  12-ft.  reservoir  and  connected 
with  a  gas  heater.  The  submerged  centrifugal  pump, 
which  lifts  the  sewage  8.7  ft.,  has  a  6-in.  suction  and 
4-in.  discharge.  The  7i-hp.  motor  is  float  controlled. 
The  brick  pump  house  is  9  x  9  ft.  inside,  and  has  a  steel 
frame  roof  covered  with  asphalt  shingles.  The  cost  of 
the  concrete  reservoir  was  $700,  the  pump  house  $265 
and  the  pumping  outfit  complete  $505.  It  is  estima^'ed 
that  eventually  there  will  be  510  persons  using  30  gal. 
of  water  each  to  be  cared  for  by  this  pump. 

At  the  FuUerton  Ave.  station,  designed  to  handle  27,- 
000  gal.,  the  1000-gal.  circular  reservoir  of  7-ft.  diam- 
eter was  built  with  the  1  ^p  4  ft.  below  ground.  Con- 
siderable trouble  from  ground  water  was  encountered 
in  laying  the  6-in.  concrete  floor  due  to  water  boiling 
up  through  a  seam  in  the  rock  at  the  center  of  the  ex- 
cavation. Three  thicknesses  of  hea\'>'  canvas  were  laid 
on  the  rock  in  an  endeavor  to  overcome  this  pressure, 
but  without  success.  At  the  place  where  the  water  pres- 
sure was  greatest  a  piece  of  concrete  2  x  2  ft.  was  re- 
moved, and  the  seam  in  the  rock  driven  full  of  untreated 
yarn.  Several  additional  layers  of  canvas  were  placed 
over  the  seam  and  the  opening  was  again  filled  with  con- 
crete. As  this  failed  to  hold  the  pressure,  another  open- 
ing was  made,  s  2-in.  pipe  placed  at  the  point  where  the 
water  boiled  the  hardest,  and  the  opening  again  filled 
with  concrete.  This  worked  successfully  and  later  on 
the  pipe  was  cut  off  and  capped.  The  cost  of  this  plant, 
including  the  circular  brick  house,  6  ft.  in  diameter,  3^- 
hp.  motor  and  3-in.  pump,  was  $922.  At  present  it  lifts 
510  gal.  of  sewage  from  20  persons  11.6  feet. 

A  larger  plant,  the  Falls  Ave.  station,  planned  to 
serve  10,520  persons,  has  a  rectangular  reservoir  8  x 
\?.  X  20  ft.  and  an  8  x  12-ft.  brick  house  for  a  4-in.  pump 
and  a  5-hp.  motor.  The  cost  was  $2775.  Only  one  resi- 
dence is  connected  at  present,  but  the  station  handles  42,- 
000  gal.  daily  from  884  employees  of  a  factory  tributary-. 
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Motor  Trucks  Cheaper  Than  Teams 
on  Hauling  Gravel 

Distributed  Costs  Show  a  Saving  of  About  20  Cents 

Per  Yard-Mile — Macliines  Particularly 

Good  on  Harder  Work 

By  F.  p.  Scott 

Flathead  County  Enpineering  Department,   Kalispell.   Mont. 

ACCURATELY  distributed  costs  of  construction  work 
unfortunately  are  found  only  occasionally  in  engi- 
neering journals.  In  great  measure  this  is  due  to  an 
unwillingness  on  the  part  of  contractors  to  make  pub- 
lic information  which  they  consider  to  be  of  a  private 
nature,  though  the  lack  of  curiosity  on  the  part  of  public 
officials,  or  perhaps  the  absence  of  proper  facilities  on 
the  part  of  these  men  may  be  responsible  for  much  of 
the  silence  complained  of  above.  So  much  of  benefit  to 
the  general  public  would  issue  from  a  freer  publication 
of  data  of  this  nature,  that  the  following  tabular  com- 
parison of  the  costs  of  hauling  gravel  for  road  building 
by  motor  truck  and  teams  is  given  as  an  indication  both 
of  the  writer's  attitude  toward  the  importance  of  the 
matter  and  of  the  economies  which  may  be  attained 
through  the  purchase  and  proper  use  of  modern  equip- 
ment. 

At  the  time  of  the  purchase  of  the  truck,  which  was 
of  5  tons  rating  and  of  5  cubic  yards  capacity,  the  in- 
tention was  to  use  it  on  the  greater  part  of  the  hauling. 
Unfortunately — at  least  from  one  angle — delivery  was 
considerably  delayed  and  much  of  the  spring  hauling  had 
to  be  done  by  team.  This  afforded  excellent  opportunity 
for  a  comparison  of  the  costs  of  the  two  methods.  The 
data  were  gathered  from  the  various  jobs  through  the 
use  of  a  standard  report  card  kept  by  the  foremen  or 
timekeepers  and  turned  in  at  the  end  of  each  day. 

While  there  might  be  a  question  as  to  the  fairness 
of  the  comparison,  in  that  the  teams  did  most  of  their 
work  during  the  spring,  the  past  season  was  an  unusual 
one  for  this  region.  Roads  in  this  section  of  the  coun- 
try in  most  cases  dry  very  soon  after  a  rain,  and  when 
last  year's  spring  rains  were  over  the  roads  were  in 
first-class  condition  for  about  two  weeks.  Shortly  there- 
after they  began  to  get  dusty  and  full  of  sand  pockets, 
which  made  hauling  exceptionally  difficult  throughout 
the  remainder  of  the  season.     For  this  reason  I  believe 


that  the  comparison  is  fair  and  most  generous  to  the 
teams. 

Included  in  the  table  are  only  those  items  which  are 
chargeable  to  getting  the  gravel  to  the  roads,  which  had 
previously  been  graded  and  drained.  Merely  as  a  mat- 
ter of  incidental  information  it  might  be  said  that  the 
roadway  was  metalled  to  a  width  of  from  12  to  14  ft., 
the  gravel  being  spread  with  a  grader  or  by  hand  and 
then  rolled.  In  general  it  was  applied  in  one  course  to 
a  depth  of  about  10  in.,  but  in  some  cases,  where  the 
roadway  ran  through  wet  land,  two  6  in.  courses  were 
laid  down.  The  depth  of  the  gravel  as  placed  is  suffi- 
cient for  the  present  traffic.  There  has  been  no  attempt 
to  provide  roads  for  the  future,  but  only  to  give  relief 
to  the  largest  possible  territory  with  the  money  availa- 
ble. At  the  present  time  there  are  approximately  30 
miles  of  graveled  roads  in  the  county,  all  of  which  have 
given  very  good  service. 

At  some  of  the  pits  the  "pit  run"  was  suitable  mate- 
rial for  road  surfacing — the  maximum  size  being  2h 
in. — while  at  other  pits  approximately  25%  had  to  be 
wasted,  which  accounts  for  the  wide  variations  in  the 
loading  costs.  At  the  Keller  and  the  Gudgel  pits  there 
was  very  little  material  suitable  for  surfacing  and  it  was 
run  through  the  crusher. 

The  accompanying  table  shows  that  the  truck  proved 
far  more  economical  than  the  teams.  Gravel  was  hauled 
from  the  Cornelison  and  the  Funk  pits  by  both  methods, 
the  truck  being  given  the  longer  haul  and  the  poorest 
roads.  At  the  Gudgel  and  the  Straleu  pits  the  haul  was 
over  previously  graveled  roads  in  part.  The  hauling 
costs  for  teams  show  exceptionally  high  from  the  Dodge 
pit  and  may  be  traced  to  some  extent  to  a  hill  I  mile 
long,  which  required  a  helping  team  and  man  for  every 
six  teams  hauling. 

Labor  and  supplies  were  paid  for  at  the  following 
rates:  Common  labor,  $0,375  per  hour;  team  and  team- 
ster, $0.75  per  hour;  foreman,  $0.45  per  hour;  truck 
drivers,  $100  per  month;  gasoline,  $0.27  per  gallon;  oil, 
$0.52  per  gallon ;  coal,  $8.60  per  ton. 

The  cost  sheet  shows  that  there  were  34851.6  yard- 
miles  of  gravel  hauled  by  the  teams,  and  that  the  truck 
saved  $0.]96  per  yard-mile;  or,  if  all  had  been  hauled 
by  the  truck,  a  saving  of  $6830.90  would  have  been 
made — which  is  a  strong  argument  in  favor  of  the  pur- 


COMPARISON  OF  THE  COSTS  OP  LOADING,    SPREADING   AND    HAULING 


— Loading- 


Pits 

Adams 

Anderson. . . 

Buck 

C'ornpliscn. . 

Dodge 

Funk 

Good 

Keller 

Reddick. . . . 

Sheldon 

Straleu 

Winston .... 
Gudgel 


Hrs. 

Amt. 

Hrs. 

Amt. 

Hrs 

Amt. 

Hrs. 

Amt. 

Hrs. 

Amt. 

Hrs. 

Amt. 

Hrs. 

Amt. 

Hrs. 

Amt. 

Hrs. 

Amt. 

Hni. 

Amt. 

Hrs. 

Amt. 

Hrs. 

Amt. 

Hrs. 

Amt. 


Labor 


Men 

904  00 

345.00 

860.00 

330.00 

280.00 

107.60 


Teams 
3 1 2  00 
117  00 
200  00 

75.00 
150.00 

56.25 


Engine- 
man 


2,570.00  1,520.00 

956.12     556  88 
1,665  00     500  00 

670.80      187  50 
1,916.00  1,010  00 

762.63     378  76 

508  00     218  00 

193  40       81.75 

3,498  00  1,495  00        

1.328.61      561    97     390  00 


505.00 
186  00 

1,582.00 
599.99 
603.00 
250.76 
872.50 
356.45 

2,133.00 
815.52 


220  00 

82.50 

776.00 

290.95 

171.00 

76.00 

256.50 

97.57 

785.00 

305  27 


90.00 
45.00 


238.00 
125.00 


Fuel 


Sup-  Re- 

plies pairs 
116  00 
43.55 


30  00 


32  01 


30.75 
20  1 7  ton 
197  58  21  70 


100  00 
37.50 
70.00 
26  25 

230  00 
86  25 


46.61   10  00   20  00 


18  00 
15  19 


44  00 
18  70 


Prep. 
Exp. 


12  00 
4.80 


545  00 
323.68 
400.00 
150.00 


184.00 
87.08 

130  00 
92  25 


444  00 
288.78 
205,00 
77  63 
697  00 
272  89 


Int. 
Depr. 

39:  16 
25^25 
3i'94 
77  16 
27  00 
62.00 
19  57 
15121 
46  61 
56  62 


Cost 

p.r 

Cu.Yd. 


0.445 
0  524 
0.363 
0  436 
0872 
0.4i9 
0  533 
0.598 
0  350 
0  298 


45  50      1.506 


6  89  0.354 
141.37  0  971 


Men 

1,292.5 

490.69 

808.00 

308.00 

544  00 

205  89 

2,880.00 

1,084    14 

2,685  00 

994   50 

2,391    00 

899  48 

304  00 

192. 15 
2,422.00 

930. 16 
1,289.00 

481  91 
2,879.00 
1,086    19 


1,995.00 
757.55 
239.50 
115.58 


Labor 


Teams 

1,212.5 

454.69 

748.00 

280.50 

519.00 

194.64 

2,810.00 

1,053.76 

2,890.00 

1,083.75 

2,370.00 

888.78 

592.00 

222.00 

2,092.00 

784  42 

1,219  00 

457    16 

2,787  00 

1,045  08 


1,870.00 

701.30 

191.50 

79.33 


Cost 


-  Hauling  (Teams)  

Ave. 

Haul      Cu.Yd.         per 
Depr.        Int.       Miles     Hauled    Yd. Mi. 

5  00 

375 

975 
62 .  50 
23^  50 
45.00 

2.50 

9.90 
19  50 
13.50 


1.53  1.53  1.225  00  0  508 

135  I   735  8310  0  412 

1    l7  1    8i5  53900  0  421 

8   10  I   536  3,676  00  o!391 

2!76  2  !i25  1,21800  0  813 

3  00  1    73  26  92  0  394 

1    162  553^00  0.648 

3  24  1    055  4,503^  5  0.364 

234  1    760  1,163  00  0469 

1    62  1    934  3,17800  0.349 


11.25        1.35     2   202     1,607.00     0  416 
4  00        i    00     0'764       76?; 66     0  370 


6,902  88  2,867  40     560  00     376  20     92  45     247  44    1,297   11      730  28     0  526    7,546.24    7,245  41      210   15     27  40     158821,952  50     0  431 
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chase  of  another  truck.  Under  present  conditions  the 
use  of  the  truck  by  itself  has  made  the  loading  cost 
higher  than  it  should  be,  as  it  does  not  work  the  loading 
equipment  to  full  capacity.  It  is  believed  that  the  haul- 
ing cost  for  another  season  can  be  cut  to  $0.20  per 
yard-mile. 

The  engineering  force  is  composed  of  A.  L.  Saunders, 
county  engineer;  Milton  Hoidal  and  F.  P.  Scott, 
deputies. 

Railway  Bridge  Over  Upper  Niagara  River 

Construction  of  a  new  railway  crossing  over  the 
upper  Niagara  River  is  planned,  according  to  a  bill 
before  the  Canadian  House  of  Commons,  reported  by 


the  Railway  Committee  on  April  30.  The  bill  would 
incorporate  the  Canadian  Niagara  Bridge  Co.,  Ltd., 
among  whose  directors  are  Baron  Shaughnessy  and  A. 
H.  Smith,  the  president  of  the  New  York  Central  Rail- 
road. 

The  crossing,  which  is  to  be  open  to  all  railways, 
will  co.st,  it  is  estimated,  about  $7,000,000.  The  bill 
as  reported  by  the  committee  requires  the  bridge  to 
be  built  at  least  two  miles  upstream  from  Chippawa 
Creek,  so  as  not  to  interfere  witli  the  plans  of  the 
Ontario  Hydro-Electric  Commission,  requires  that  a 
roadway  for  vehicle  traffic  be  provided,  and  requires 
work  on  the  crossing  to  be  started  within  two  years 
and  completed  within  five  years. 


Simplify  Office  Work  of  Handling  Emergency  Building 

Program  at  Navy  Yard 


System  Enables  Public  Works  Officer  to  Administer  Many  Contracts,  Running  into  Eight  Figures, 

Without  Overlooking  Details — Progress  with  Records  Simply  Kept — Mail  Routing 

Slips  Prevent  Letters  Being  "Buried" 

Design,  drafting,  checking  plans,  etc. — chief  drafts- 


THE  problem  of  administering  and  supervising  the 
execution  of  a  large  number  of  contracts,  many  of 
an  emergency  nature,  at  a  navy  yard,  requires  an 
organization  adjusted  so  that  every  question  may  be 
decided  promptly.  A  system  which  provides  a  visible 
record  of  each  contract  and  of  the  status  of  every  ques- 
tion on  which  decision  is  pending  in  relation  to  the 
work  is  an  important  feature.  A  large  amount  of  day 
labor  and  other  work  is  also  covered  by  the  organization, 
which  is  headed  by  the  public  works  officer  of  the  navy 
yard. 

The  principal  subdivisions  of  the  office  and  their 
heads  include: 

General  yard  development,  maintenance  and  repairs — 
assistant  civil  engineer. 

Day  labor  work — two  assistant  civil  engineers,  one 
in  office  and  one  outside. 

Yard  transportation,  expediting  shipments,  sand  and 
gravel  production  and  distribution  under  commandeer 
orders — supervising  engineer. 

Records  and  clerical — chief  clerk. 


man. 

Electrical  and  mechanical  installations  and  contract 
inspection  of  similar  work — electrical  aid. 

Engineering  contract  inspection — expert  aid. 

A  supervising  engineer  acts  as  a  general  assistant 
to  the  public  works  officer,  particularly  in  the  more  im- 
portant engineering  matters,  and  a  stenographer  acta 
as  a  secretary. 

The  inspection  force  is  further  divided  into  a  number 
of  sections,  each  under  an  experienced  man  who  is 
responsible  for  the  proper  inspection  of  all  contracts 
under  him. 

Each  of  these  section  inspectors  has  under  him  a  chief 
inspector  for  everj'  contract,  who  is  in  charge  of  the 
inspection  work  on  that  ontract.  Under  each  of  these 
chief  inspectors  is  a  sufficient  force  of  pile  inspectors, 
concrete  inspectors,  etc.,  to  cover  the  work  thoroughly. 
On  the  larger  contracts  the  chief  inspector  has  also 
enough  men  to  do  all  the  necessar>'  sun-eying  for  the 
purpose  of  giving  lines  and  grades  or  making  estimates 


GRAVEL  BY  TEAMS  AND  BY  MOTOR  TRUCKS  AT  THIRTEEN  MONTANA  PITS 


-Spreading- 


Hauling  (Truck)  — 


Labor 


Men 
276.00 
103.50 
272.00 
102  00 
115  00 

43  50 
196.00 
412  14 
330.00 
123.75 
830  00 
311.20 
116.00 

43.50 
780.00 
291.76 
230.00 

86.21. 

83.00 

31  08 
118  00 

41.69 
523  00 
196. 13 
355.00 
151.45 


Teams 


73  00 
21.76 
40  00 
14  00 
95  00 
35.63 
18.50 
6.94 
108.00 
40.50 


64.00 
24.00 


30.00 
11.  19 


Int.  and 
Depr. 


1,937  91  154  02 


5.00 


5.50 


4.75 


3.50 


23  25 


Oper- 
ator 


242.00 
93.12 


100  00 
38.50 


117.00 
55.93 


247.00 
104  50 


Re- 
pairs 


5  00 
30.40 


Fuel 


113  5 


20  00 
0.85 


Ave.    Cu.Yd.      Int. 
Haul    Hauled    Depr. 


865 


54  86     2  41 


385 


297 

18 

152 

82 

Co-st 
Yd.  Mi. 


0.292 


0.277 


6.00 
24.02 


25  00 
65  72 


52.31     2  416         500       58  50     0  158 


99.95 


292  05     131.59     320.63 


1.805 
2.079 


1.187 
2,937 


186.66     0  213 


695.16     0  235 


Miles 

of 

Gravel 

1  20 
0  75 
0  4i 
5  07 
0  90 
3  31 
0  50 

2  55 

0  89 
2^50 
0^45 

1  76 
1   25 

21   54 


Super- 
intend- 


24.80 

12^45 

7  00 

55  00 

28  00 

57  00 

7  00 

58.00 

19  00 

60.00 

6  20 

5i   00 

25  00 


Gen- 
oral 
Exp. 

19.00 

29^  15 

8  00 

40  00 

15  00 
25  00 

6  50 
53  00 

16  00 
35  66 

5.66 
30'60 
22.50 


Tot.ll 
Cost 

1,643.92 
1, 172^25 

665.74 
5.257.45 
3.346  73 
'3.866  7b 

775  3  i 
4,87  i  96 
1,489  48 
3.248;  78 

997; 49 
2.332  56 
2,753  72 


Unit 
Cost 
per  Yd. 


Cu.Yd. 
per 
MUe 


Unit 

Cost  per 

Mile 


1.342 

i  !4ii 

1  235 

i;i58 

2  584 
1  256 
i  402 
1.082 
I  281 
i  022 

1^995      1,111 
1   4515       913 


1.021       1,369  93 

r,i08      1,563  00 

1.315      1.624  00 

900      1.037  00 

3,7  i  9  00 

1,168  00 

1.551  00 

1,910  57 

1,674  00 

1,300.00 

1.995.00 

1,325^  32 


1.353 
930 
1,106 
1,766 
1,307 
1.271 


410  45     304.15      32,422  15 


1.409 
1.303 


1.563 
1.156 


2.203.00 
1,505.00 
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for  payment.  Each  section  inspector  is  also  able  to 
organize  a  survey  party  for  these  purposes  without 
disarranging  the  work  of  his  chief  inspectors. 

Each  contractor,  when  a  job  is  awarded  to  him,  is 
required  to  submit  a  progress  chart  showing  the  dates 
on  which  he  anticipates  commencing  and  finishing  the 
major  items  of  work  in  his  contract.  These  charts  are 
plotted  on  cross-section  tracing  cloth,  and  on  them  are 
posted  weekly  the  actual  quantities  of  work  done.  It 
is  thus  an  easy  matter  to  ascertain  whether  or  not  the 
work  is  progressing  as  anticipated. 

Once  a  month  each  section  chief  makes  a  report  of 
the  amount  of  work  done  and  the  quantities  of  material 
used  on  all  contracts  under  his  charge.  After  this  has 
been  checked  against  an  independent  estimate  prepared 
by  the  chief  estimator,  a  voucher  is  prepared  for 
monthly  payment. 

Before  beginning  work,  contractors  are  required  to 
submit  for  approval  samples  of  the  various  materials 
entering  into  their  construction.  These  samples  are 
compared  with  the  specification  requirements,  are  ac- 
cepted or  rejected  in  writing,  and  a  typewritten  sheet 
is  glued  or  tied  to  each  sample,  showing  the  contract 
to  which  it  pertains  and  a  reference  to  the  letter  ac- 
cepting or  rejecting  it.  A  room  has  been  fitted  with 
shelves  and  a  space  provided  for  each  contract,  where 
all  the  samples  submitted  for  that  work  are  assembled 
for  convenient  reference.  When  delivery  of  materiials 
begins,  inspectors  compare  the  accepted  sample  with 
the  material  actually  delivered. 

With  a  large  number  of  contracts  under  way,  it  is  in- 
evitable that  many  differences  of  opinion  regarding 
final  settlements  should  arise,  and  it  is  absolutely  neces- 
sary to  keep  a  complete  and  accurate  history  of  every 
contract.  This  is  accomplished  by  having  each  in- 
spector make  out  a  daily  report,  showing  not  only 
the  amount  of  work  done  but  the  points  at  which  work 
was  being  prosecuted,  the  reasons  for  changes  and 
delays,  and  all  other  matters  that  might  have  a  bearing 
on  the  final  adjustment.  From  these  reports  is  made, 
semimonthly,  a  typewritten  digest  of  the  work  ac- 
complished on  each  contract.  These  digests  frequently 
furnish  sufficient  information  for  settling  questions 
that  arise,  and  when  more  detailed  data  are  required, 
it  is  easy  to  trace  the  matter  back  to  the  original  daily 
reports.  As  soon  as  a  contract  has  been  wound  up,  the 
reports  for  that  contract  are  bound  and  filed. 

Another  most  important  feature  of  the  organization 
is  the  expedition  of  correspondence  and  other  matters 
relating  to  the  large  number  of  contracts.  Such  matters 
are  handled  in  what  is  thought  to  be  an  unusual  and 
very  effective  manner.  Each  letter  or  paper  relating 
to  a  question  which  should  be  handled  by  one  of  the 
assistants  is  attached  to  one  of  the  small  slips  shown 
herewith,  which  shows  th^.name  of  the  firm  or  person 
from  whom  the  papers  have  come,  the  date  received, 
a  consecutive  number,  the  subject,  the  name  of  the 
man  to  whom  it  has  been  referred,  and  the  date  of 
reference.  These  slips  are  made  out  in  triplicate. 
On  a  large  board  secured  to  the  wall  in  the  office  of 
the  public  works  officer  are  a  number  of  columns,  each 
of  which  is  headed  by  the  na.ne  of  an  assistant.  Under 
each  of  these  names  is  thumb-tacked,  in  consecutive 
order,  one  copy  of  each  slip  describing  matters  that  have 


been  referred  for  action  to  the  man  whose  name  heads 
the  column.  When  action  has  been  taken,  the  letter 
answered,  etc.,  t"he  papers  in  each  instance  come  back 
to  the  public  works  officer  for  his  information;  and  as 
soon  as  received,  the  slip  relating  thereto  is  removed 


FROM: 
DATE: 
SUBJECT: 

REF'D  TO: 
DATE: 


Let  No. 


End.  No. 


from  the  board.  One  copy  of  each  slip  also  goes  to  the 
file  clerk  for  his  information. 

It  is  thus  possible  to  trace  any  matter  which  has 
come  up  for  decision  and  has  not  been  dealt  with 
promptly.  Moreover,  it  is  easy  to  tell  in  general  how 
promptly  each  man  is  disposing  of  his  important  busi- 
ness, and  to  follow  up  matters  requiring  special  haste 
without  waiting  for  further  reminders  from  the  original 
correspondent.  The  board  also  indicates  at  a  glance 
how  much  of  a  load  each  one  orf  the  assistants  is 
carrying. 

The  system  outlined  has  enabled  the  public  works 
office  in  question  to  take  care,  without  confusion  or 
delay,  of  its  tremendously  expanded  construction  busi- 
ness and  furnishes  an  unusual  degree  of  insurance 
against  the  sidetracking  of  important  matters.  The 
public  works  office  is  under  the  commandant  of  the 
navy  yard  and  the  Bureau  of  Yards  and  Docks  of  the 
Navy,  of  which  Rear    Admiral  C.  W.  Parks  is  chief. 


San  Juan  Camp  Water-Supply  Problems  Met 

Encampment  of  12,850  prospective  soldiers  within 
the  city  limits  of  San  Juan,  Porto  Rico,  put  a  heavy 
increased  demand  upon  the  municipal  water-works.  The 
problem  hinged  largely  upon  the  fact  that  the  pumps 
are  driven  electrically  under  a  contract  for  current 
which  provides  a  rate  of  10c.  per  kw.-hr.  during  the 
4-hr.  peak-load  period  of  the  electric  company,  and  only 
2ic.  throughout  the  other  20  hours  of  the  day.  To 
take  advantage  of  the  lower  rate  in  dealing  with  the 
increased  water  consumption  and  to  improve  the  pres- 
sure in  the  higher  parts  of  the  city,  it  was  decided  to 
install  a  booster  pump  at  the  reservoir  and  to  build  two 
steel  tanks  65  ft.  high  from  which  the  water  will  flow 
to   the   consumers. 

The  water-supply  of  San  Juan  is  pumped  from  the 
Rio  Piedros  and  is  treated  by  six  mechanical  filters.  Two 
150-hp.  motors  operate  two  centrifugal  pumps  with  a 
daily  capacity  of  3,000,000  gal.  Six  more  filter  units 
will  be  provided.  The  city  will  supply  the  water  to  the 
cantonment  without  charge.  The  water-works  enlarge- 
ments are  being  made  under  the  engineering  direction  of 
Ferdinand  Montilla.  The  foregoing  information  has 
been  supplied  by  M.  Ferrer,  who  is  the  city  engineer  of 
San  Juan. 
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Traffic  Density  Does  Not  Justify  Building  Roads 
for  Heavy  Trucks  in  Philippines 

One-Ton,  Two-Wheeled  Bull-Cart  Is  the  Natural  Traffic  Unit — Subgrade  Conditions  None  Too  Good- 
Study  of  the  Circumstances  of  Success  and  Failure  Indicated  as  the  Correct  Basis  for  Such  Decisions 


i 

^'S 

^ 

n 

1 

M 

mi 

J^^Bk 

i" 

H 

wl^^^Vmvf^^rrn^^^^^^^              ^^^1 

kh 

mjmM 

H 

H| 

*»r^^^ 

1 

1 

1 

^Vml 

By  J.  L.  Harrison 

Formerly   Supervising    Engineer,   Bureau   of  Public   Works,   Manila.    P.    I. 

However,  the  distribution  of  animals  in  the  Philip- 
pine Islands  is  irregular,  and  consequently  there  are 
many  localities  where  the  price  of  cart  transportation 
is  now  from  21  to  3?;  times  what  may  be  fairly  con- 
sidered    normal.       These 


ANY  decision  as  to  the  type  of  road  most  suitable  to 
the  conditions  existing  in  the  Philippine  Islands 
must  be  based  on  the  realization  that  the  two-wheeled 
cart  drawn  by  a  carabao,  a  heavy  native  water  buffalo,  is 
the    natural    traffic    unit 


and  will  eventually  drive 
out  motor-truck  competi- 
tion— for  the  wages  of  a 
cart  driver  and  the  cost 
of  keeping  a  carabao  are 
so  low  that,  under  pres- 
ent conditions,  automo- 
bile transportation  cannot 
possibly  compete  with 
them.  In  fact,  it  is  prob- 
able that  a  one-ton  bull 
cart>  together  with  a 
carabao  and  a  driver  can, 
even  now,  be  secured  for 
50c.  a  day  in  some  lo- 
calities. A  well-tended 
bull  will  travel  from  12 
to  20  miles  a  day,  half  of 
it  under  load,  so  that 
the  normal  price  of  cart 
transportation  over  level 
roads  may  be  expected  to 
drop  well  under  7c.  per 
loaded  ton-mile — a  figure 
that  no  automobile  truck 
has  as  yet  been  able  to  approach. 

It  was  natural,  therefore,  that  the  roads  constructed 
in  the  Philippine  Islands  should  have  been  built  to 
carry  loads  of  this  type,  and  it  must  be  recorded  here 
that  the  system  has  been  entirely  successful  in  meeting 
the  needs  of  the  trafiic  for  which  it  was  designed. 


By  the  end  of  the  year  19 1 6  the  government  of 
the  Philippine  Islands  had  completed  2132 
miles  of  first-class  roads,  1268  miles  of  second- 
class  roads,  and  2133  miles  of  third-class  roads. 
The  first-class  roads  are,  for  the  most  part, 
cither  gravel  or  broken-stone  construction  from 
6  to  8  in.  thick  and  from  11  to  20  ft.  ivide.  Most 
of  the  second-class  roads  are  also  metalled,  but 
usually  the  metalling  is  either  thinner  or  laid 
without  as  much  care  in  the  preparation  of  the 
subgrade.  Both  first-  and  second-class  roads  are 
desigyied  to  be  open  for  traffic  during  the  whole 
of  the  year — and  both  are  carefully  maintained. 
Second-class  construction  is  now  permitted  ordy 
on  routes  ivhere  it  seems  evident  that  heavy  traffic 
will  not  develop.  The  total  cos*  of  all  roads  built 
prior  to  Jan.  1. 1917,  was  about  $22,500,000,  more 
than  $18,000,000  of  which  had  been  spent  on  the 
first-  and  second-class  roads.  For  the  first-class 
roads  the  cost  of  the  metalling,  including  placing 
and  rolling,  may  be  taken  as  about  $2W0  per  mile. 


high  costs  are  well  above 
the  price  at  which  trucks 
can  be  operated  profit- 
ably. ?o  during  the  pa.st 
three  or  four  years  there 
has  been  a  constant  im- 
portation of  trucks  with  a 
general  tendency  to  bring 
in  heavier  and  heavier- 
machines.  The  road  sys- 
tem has  therefore  been 
called  on  to  csrrj^  loads 
for  which  it  was  not  de- 
signed, and,  as  might  be 
expected,  the  result  has 
been  decidedly  unfortu- 
nate. As  a  consequence 
of  these  conditions  the 
problem  may  be  fairly 
stated  as  follows:  Given 
a  system  of  over  3400 
miles  of  improved  roads, 
which  has  cost  more  than 

$18,000,000      and     which 

must  be  considerably  ex- 
tended in  order  to  meet  even  the  present  needs  of  the 
community,  and  given  an  increasing  track  traffic  which 
is  ruining  large  sections  of  the  present  road  system, 
should  the  Government  (1)  reconstruct  those  parts  parts 
of  its  road  system  where  truck  transportation  is  likely 
to  increase,  and  so  meet  the  ever-increasing  weight  of 
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modern  trucks?  or  (2)  should  the  Government  prohibit 
the  use  of  trucks  which  are  too  heavy  for  the  present 
road  system  ? 

The  evidence  as  to  w^hat  loads  the  roads  of  the  Phil- 
ippine Islands  will  carry  is  negative  rather  than  posi- 
tive. Roads  have  failed  in  the  Province  of  La  Laguna, 
where  trucks  of  various  sizes  up  to  ten  tons  were  used. 
In  Leyte  an  extensive  and  valuable  road  system  was 
largely  destroyed  by  3-  and  5-ton  trucks.  Some  of 
these  machines  hauled  trailers.  In  Cebu  and  near  Zam- 
boanga  3-ton  trucks  have  seriously  damaged  first-class 
roads.  In  Camarines  the  road  system  has  carried  I2- 
and  2-ton  trucks  that  have  been  carefully  operated,  but 
maintenance  costs  have  been  unduly  heavy.  In  Bulacan 
the  roads  have  given  good  service  under  a  heavy  "jitney" 
traffic  operated  at  from  15  to  20  miles  an  hour.  Old 
automobiles,  but  no  trucks,  have  been  used  in  this 
service. 

Trucks  Raise  Maintenance  Cost 

These  and  other  similar  instances  could  be  cited  to 
show  that  wherever  trucks  carrying  over  a  ton  have 
been  used  in  any  number,  there  has  been  a  noticeable 
rise  in  the  cost  of  maintenance;  and  where  trucks  carry- 
ing over  two  tons  have  been  used,  road  failures  have 
resulted  and  extensive  reconstructions  have  been  neces- 
sary. It  therefore  may  be  justly  asserted  that  1-ton 
trucks  are  the  heaviest  which  the  Philippine  roads  can 
now  safely  carry.  This  is  about  what  should  be  ex- 
pected, for  while  the  unit  wheel  load  may  be  heavier 
under  a  fully  loaded  cart  than  it  is  under  a  1-ton  truck, 
the  truck  really  produces  much  more  strain  in  the 
pavement.  Especially  is  this  true  on  a  gravel  or  mac- 
adam pavement  which  is  a  little  rough.  In  these  cases 
the  bull-cart,  moving  at  a  rate  rather  under  two  miles 
an  hour,  produces  little  if  any  strain  in  excess  of  its 
dead  load  weight. 

Another  feature  of  the  situation  which  is  of  import- 
ance in  the  Philippine  Islands  is  the  low  carrying  capac- 
ity of  the  typical  subgrade.  The  rainy  season  is  long, 
the  rains  are  heavy,  and  as  a  result  subgrades  are  soft- 
ened to  a  point  where  they  will  carry  distinctly  less 
than  what  would  be  counted  normal  in  the  United  States. 
This  is  a  matter  of  importance  in  judging  the  merits  of 
the  work  done  by  the  bureau  of  public  works,  but  has 
no  special  bearing  on  the  specific  problem  in  hand. 

As  it  appears  that  1-ton  trucks  can  be  operated  on  the 
present  road  system  of  the  Philippine  Islands,  but  that 
when  heavier  trucks  are  used  the  present  roads  will  prob- 
ably be  damaged  or  destroyed,  it  would  seem  logical  to 
determine  what  added  expense  would  be  necessary  to 
improve  them  so  that  they  would  carry  the  heavier 
trucks.  As  practically  all  the  failures  so  far  recorded 
have  been  subgrade  failures,  it  would  seem  logical  to 
assume  that  the  allowable  unit  compression  under  the 
pavement  would  be  about  right  if  kept  down  to  the 
compression  caused  by  1-ton  trucks  operating  over  a 
standard  6-in.  metalling. 

The  amount  of  this  compression  can  be  closely  ap- 
proximated by  assuming  that  there  is  a  total  load  of 
1300  lb.  on  each  of  the  rear  wheels  of  a  fully  loaded  1-ton 
truck,  that  the  wheel  is  3  in.  wide  and  bears  on  the 
pavement  in  a  rectangle  2  in.  x  3  in.  and  that  the  load 
spreads  out  at  an  angle  of  45  deg.  from  the  area  on 


which  it  is  applied.  It  would  perhaps  be  fair  to  double 
or  even  quadruple  this  assumed  dead  load  in  order  to 
allow  for  impact,  especially  if  iron  tires  are  used,  but 
as  relative  loadings  are  all  that  is  needed  in  order  to 
compare  the  various  forms  of  trucks,  and  as  the  factor 
to  be  used  for  impact  is  pretty  constant  for  the  various 
sizes  of  trucks  when  they  are  operated  under  actual 
commercial  conditions,  no  allowance  for  impact  will 
be  made  in  this  discussion.  Similarly,  a  3-ton  truck 
will  be  assumed  to  impose  a  rear-wheel  load  of  3300  lb. 
per  wheel  distributed  over  a  pavement  area  2  in.  x  4  in. ; 
a  5-ton  truck,  a  maximum  wheel  load  of  5000  lb.  trans- 
mitted to  the  pavement  through  an  area  2  in.  x  6  in.; 
and  a  10-ton  truck,  9000  lb.  delivered  to  the  pavement 
on  an  area  2  in.  x  10  in.  Different  makers  build  trucks 
so  that  various  proportions  of  the  load  are  thrown  onto 
the  rear  axle,  but  it  is  thought  that  the  above  assump- 
tions are  reasonable  and  fair. 

Returning  to  the  1-ton  truck,  a  simple  arithmetical 
calculation  shows  that  under  the  above  assumptions  a 
6-in.  pavement  distributes  the  rear  wheel  load  over  about 
190  sq.in.  of  subgrade,  which  is  equivalent  to  approxi- 
mately 6i  lb.  per  sq.in.  To  keep  the  load  on  the  sub- 
grade  within  this  limit,  the  load  from  a  3-ton  truck 
should  then  be  spread  over  an  area  of  508  sq.in.,  the 
load  from  a  5-ton  truck  should  be  spread  over  770 
sq.in.,  and  the  ioad  from  a  10-ton  truck  over  1380  sq.in. 
To  secure  such  a  distribution  of  the  load,  a  pavement 
thickness  of  slightly  over  10  in.  is  needed  to  carry  3-ton 
trucks,  of  13  in.  to  carry  safely  5-ton  trucks  and 
of  a  little  less  than  18  in.  to  carry  10-ton  trucks.  It 
therefore  appears  that  to  justify  the  use  of  3-ton  trucks 
in  the  Philippine  Islands  the  metalling  on  the  average 
highway  should  be  made  4  in.  thicker  than  it  is  at  pres- 
ent; to  justify  the  use  of  5-ton  trucks,  the  average  road 
should  be  made  7  in.  thicker,  and  to  carry  10-ton  trucks 
the  increase  in  thickness  should  be  about  12  inches. 

Cost  of  Surfacing 

If  the  metalling  is  made  materially  thicker  than  it  is 
at  present,  considerable  extra  work  on  the  shoulders, 
slopes  and  ditches  of  existing  roads  will  be  necessary. 
Surfacing,  including  placing  and  rolling  the  stone  used, 
costs  about  $400  per  mile  per  inch  of  thickness,  varying 
from  as  little  as  $240  to  as  much  as  $560  or  more.  Al- 
loMdng  for  improvements  to  shoulders,  slopes  and 
ditches,  it  would  appear  that  to  thicken  existing  road 
crusts  su^ciently  to  carry  3-ton  trucks  would  cost  about 
$1800  per  mile;  to  improve  them  enough  to  carry  5-ton 
trucks  would  cost  about  $3200  per  mile,  and  to  improve 
them  to  a  point  where  10-ton  trucks  could  be  safely 
used  would  cost  at  least  $5600  per  mile.  A  law  passed 
a  year  ago  limits  the  weight  of  a  truck  and  its  load  to 
eight  metric  tons  or  nearly  nine  tons.  To  carry  such 
loads  the  crust  of  Philippine  roads  should  be  increased 
to  a  thickness  of  about  14  in.,  which  would  represent  an 
outlay  of  nearly  $4000  per  mile.  To  extend  this  improve- 
ment over  the  whole  system  of  first-  and  second-class 
roads  in  existence  on  Jan.  1,  1917,  would  cost  at  least 
$13,500,000. 

In  these  remarks  and  deductions  it  is  assumed  that 
present  subgrades  are  satisfactory.  This  is  not  strictly 
true,  but  as  this  assumption  favors  the  trucks  it  is 
thought  best  to  permit  it  to  stand. 
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There  are  a  good  many  provinces  where  the  con- 
nected system  of  first-  and  second-class  roads  exceeds 
125  miles.  In  a  number  of  these  provinces  the  automo- 
bile traffic  is  increasing  rather  rapidly,  so  that  some 
of  them  seem  to  face  the  necessity  of  providing  roads 
that  will  at  least  carry  the  trucks  now  permitted  by 
law.  This  would  mean  the  spending  of  about  $500,000 
in  each  such  province,  and  besides  the  fact  that  this 
expenditure  would  all  be  for  the  purpose  of  permitting 
the  operation  of  heavy  transportation  units  where  light 
units  can  now  be  used  at  all  times,  it  would  probably 
stop  all  extensions  to  the  existing  road  system  for  a 
period  of  at  least  five  years.  It  would  seem  fair,  there- 
fore, to  demand  that  before  proceeding  with  the  im- 
provement of  the  present  system  to  any  such  extent  as 
this  it  should  be  clearly  proved  that  such  improvement 
v/ould  pay — for  it  should  be  clear  that  the  present  sys- 
tem will  now  meet  all  the  reasonable  demands  of  all 
forms  of  traffic  except  trucks  carrying  loads  in  excess 
of  one  ton.  In  other  words,  the  reconstruction  of  the 
highways  in  any  locality  should  be  considered  only  after 
it  has  been  clearly  shown  that  the  difference  in  the 
cost  per  ton  mile  between  1-ton  trucks  and  heavy  trans- 
portation units  is  sufficient  to  provide  for  the  additional 
expense  of  building  highways  thick  enough  to  support 
the  heavy  units. 

Safety  of  Pavements  Jeopardized 

It  may  be  confidently  asserted  that  if  any  community 
permits  the  indiscriminate  operation  of  all  sizes  of 
trucks  it  needlessly  jeopardizes  the  safety  of  all  of  its 
investments  in  paved  streets  and  highways,  for  obvious- 
ly all  pavements  have  an  ultimate  strength,  and  to  ex- 
reed  this  ultimate  strength  will  ruin  a  pavement  just 
as  certainly  as  it  will  ruin  a  bridge.  Moreover,  every 
community  has  some  normal  standard  road  improvement 
which  will  meet  the  general  needs  of  the  community.  If 
special  forms  of  traffic  units  are  devised  which  threaten 
the  destruction  of  the  normal  types  of  pavement,  or 
for  safety  require  extensive  improvements,  some  ad- 
vantage commensurate  with  the  losses  to  be  sustained 
by  the  public  should  be  shown  before  the  operation  of 
.nich  units  is  permitted.    This  seems  to  be  self-evident. 

It  then  becomes  pertinent  to  examine  the  relative 
ton-mile  cost  of  operating  different  sizes  of  trucks.  As 
this  is  a  broad  study  by  itself,  and  for  obvious  reasons 
one  likely  to  cause  heated  debate,  no  comparative  fig- 
ures are  here  set  dowTi.  For  not  only  is  it  true  that  the 
costs  of  operating  different  makes  of  trucks  differ 
greatly,  but  it  also  is  true  that  there  is  wide  difference 
in  the  cost  of  operating  different  machines  of  the  sane 
make  and  size.  However,  any  engineer  who  desires  t ) 
follow  this  method  of  ascertaining  what  weight  of 
truck  is  allowable  in  the  district  in  which  he  works  can 
easily  construct  a  table  of  comparative  cost  that  will  fit 
his  needs. 

Now,  it  has  been  shown  that  it  will  require  an  ex- 
penditure of  $4000  per  mile  to  improve  the  present  high- 
ways of  the  Philippine  Islands  sufficiently  to  carry  the 
trucks  now  allov^»ed  by  law.  Moreover,  it  would  be  neces- 
sary largely  to  resurface  all  roads  evei'v  five  years,  as 
well  as  to  increase  considerably  the  annual  cost  of  main- 
tenance, if  large  units  are  placed  on  the  roads.  The  first 
of  these  items  may  be  expected  to  cost  $1600  per  mile 


everv'  five  years,  half  of  thiH  chargeable  to  the  extra 
wear  caused  by  the  heavy  truck  units.  Experience  ha-s 
shown  that  current  maintenance  co.sts  are  also  in- 
creased by  heavy  truck  traffic,  due  to  the  more  rapid 
abrasion  oi  the  surface  stones.  In  a  number  of  cases 
this  increase  has  been  a  good  deal  more  than  S400  per 
mile  per  year.  But  it  is  thought  that  it  could  usually 
he  kept  down  to  this  figure  if  the  metalling  were  thick 
enough  so  that  the  subgrade  would  hold.  Thus  there 
is  an  increased  maintenance  and  repair  cost  of  $720  per 
mile  per  year,  which  must  be  met  where  large  trucks 
are  permitted  to  use  the  highway.  This  does  not  provide 
for  amortizing  the  original  investment. 

To  be  extremely  liberal,  assume  that  $80  per  mile  per 
year  will  amortize  the  original  cost  of  these  improve- 
ments during  the  u.seful  life  of  the  pavement.  The 
total  annual  cost  of  reconstructing  a  road  so  that  it 
will  carry  the  trucks  now  allowed  will  therefore  be 
about  $800  per  mile.  To  justify  such  an  expenditure 
at  a  difference  of,  say,  5c.  per  ton-mile  between  the  ccst 
of  hauling  in  l-ton  trucks  and  in  5-ton  trucks  would 
require  the  handling  of  20,000  tons  of  freight  over 
each  road  improved.  As  no  such  amount  of  traffic  is 
now  or  will  in  the  immediate  future  be  handled  by 
trucks  over  any  number  of  the  roads,  it  seems  evident 
that  such  improvement  is  not  now  justified. 

In  the   Philippine   Islands  the  case   is   further  com- 
plicated by  the  fact  that  the  bull-cart  is  the  natural 
traffic  unit,  and  that  as  the  number  of  animals  increase 
the  regions  where  trucks  can  be  profitably  operated,  ex 
cept  in  the  handling  of  passengers,  will  be  constantl 
more  and  more  restricted.    This  is  an  argument  agains* 
increasing  the  carrjing  capacity  of  highways  only  wherj 
it  can  be  shown,  as  it  has  been  here,  that  there  is  reason 
for  believing  that  the  reduced  transportation  co.sts  would 
not  cover  the  actual  cost  of  making  the  improvements. 
Under  the  special  conditions  which  prevail  in  the  Philip- 
pine Islands,  there  can  be  no  doubt  that  where  animals 
are.  plentiful   no  concessions   should   be   made   for   the 
purpose  of  stimulating  the  ownership  of  trucks. 

Motor  Trucks  and  Animal  Supply 

But  animal  diseases  are  common  in  the  islands  and 
as  a  result  there  still  is  a  considerable  chance  that  com- 
munities, or  even  whole  regions,  may  at  any  time  be 
left  practically  without  work  animals.  So  it  is  not  ad- 
visable to  create  a  condition  where  animal  transporta- 
tion would  become  the  sole  dependence  of  the  islands. 
On  the  other  hand,  it  is  equall.\  poor  policy  so  to  stim- 
ulate truck  traffic  that  the  development  of  adequate 
herds  of  work  animals  is  obstructed. 

Another  matter  of  importance  is  the  progress  in  the 
extension  of  the  road  system.  Assuming,  for  instance, 
that  the  present  road  system  will  carrj-  a  heavy  volume 
of  traffic  in  1-ton  trucks,  but  that  it  can  be  shown  that 
there  is  enough  traffic  to  warrant  the  construction  of  a 
heavier  surfacing  for  heavier  traffic  units,  it  might 
still  be  inadvisable  to  make  such  improvement,  for  it 
would  undoubtedly  be  found  that  the  available  funds 
could  be  even  more  advantageously  used  in  improving 
unsurfaced  roads  than  in  reducing  the  un"t  cost  of  trans- 
porting goods  over  ihe  routes  already  improved.  This 
would  practically  always  be  the  case  in  the  Philippine 
Islands   where,   as   a  matter  of   fac+,   there   still   exist 
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many  unimproved  roads  which  are  now  impassable  dur- 
ing much  of  each  year  and  over  which  the  local  products 
can  never  be  transported  for  a  reasonable  figure. 

A  typical  case  of  this  nature  recently  came  to  the 
writer's  attention.  The  road  from  Iloilo  to  Leon,  Iloilo 
Province,  is  about  16  miles  long.  Of  this  road  13  miles 
had  then  been  improved.  During  the  wet  season,  lasting 
from  six  to  eight  months  each  year,  all  of  the  products 
from  Lpon  had  to  be  packed  to  the  end  of  the  improved 
road  where  they  were  loaded  on  carts  and  taken  to  Iloilo. 
It  took  from  six  to  eight  hours  for  a  man  to  pack  a 
load  from  Leon  to  the  end  of  the  improved  road,  and 
it  required  from  twenty  to  thirty  packloads  to  fill  a  cart. 
If  the  men  and  women  who  did  this  packing  received  an 
average  of  20c.  per  day,  bringing  enough  material  to 
the  end  of  the  improved  road  to  fill  a  cart  must  cost  an 
average  of  about  $5.  To  haul  it  into  Iloilo  cost  $3 
or  less,  depending  on  the  time  of  the  year.  In  other 
words  it  cost  about  seven  times  as  much  per  ton- 
mile  to  transport  goods  over  the  unimproved  road  as  it 
cost  to  transport  them  over  the  improved  road,  and 
there  was  also  a  further  serious  loss  due  to  the  fact  that 
there  necessarily  were  many  valuable  products  which 
could  not  be  moved  at  all  because  the  transportation 
costs  were  prohibitive. 

Cost  of  Transporting  Farm  Products 

Such  illustrations  could  be  multiplied,  but  this  is  typi- 
cal of  the  fact  that  the  difference  in  the  cost  of  trans- 
porting farm  or  other  products  over  unimproved  roads 
as  compared  with  the  cost  of  transporting  them  over 
improved  roads  may  be  so  much  greater  than  the  dif- 
ference in  the  cost  of  transporting  similar  products  over 
improved  roads  in,  say  1-ton  units  as  compared  with 
the  cost  of  transporting  similar  products  in  large  units 
over  roads  specially  constructed  for  such  traffic,  that  it 
often  is  economicly  more  advisable  to  provide  an  im- 
proved road  for  a  comparatively  small  tonnage  than  it 
is  to  provide  a  specially  constructed  highway  fit  to  carry 
heavy  trucks — even  where  heavy  traffic  exists.  The  fact 
that  there  still  is  a  large  mileage  of  unimproved  road 
in  the  Philippine  Islands,  and  that  the  financial  condi- 
tion of  the  islands  is  such  that  a  policy  of  extensively 
improving  the  present  system  would  probably  stop  ex- 
tensions, makes  economicly  unsound  the  improvement 
of  any  large  proportion  of  the  present  system  for  the 
sole  purpose  of  justifying  the  use  of  large  trucks. 

As  a  result  one  is  constrained  to  feel  that  the  proper 
policy  for  the  Government  of  the  Philippine  Islands  is 
to  prohibit  the  use  of  trucks  that  are  too  heavy  for  the 
existing  road  system.  For  the  present,  at  least,  this 
would  mean  the  elimination  of  all  trucks  carrying  more 
than  one  ton. 

The  data  and  the  arguments  herein  set  down  have 
been  prepared  and  submitted  because  it  is  thought  that 
the  lines  of  reasoning  which  have  been  used  in  arriving 
at  the  above  conclusions  may  be  of  interest  to  those  who 
are  attempting  to  meet  the  question  as  to  how  to  con- 
trol the  truck  problem  on  American  roads.  As  the 
matter  now  stands,  there  is  little  or  nothing  to  prevent 
the  ambitious  owner  of  a  large  truck  from  destroying 
thousands  of  dollars'  worth  of  valuable  pavement  by 
the  simple  process  of  hauling  a  few  excessive  loads  over 
it  when  the  subgrade  has  lost  its  supporting  power  due 


to  protracted  rains  or  spring  thaws.  Only  an  extremely 
short-sighted  public  policy  could  permit  any  such  thing. 

It  is  in  the  interest  of  the  public  as  a  whole  to  limit 
the  maximum  size  of  trucks  so  that  a  reasonable  factor 
of  safety  is  preserved  on  all  improved  roads.  This  would 
probably  reduce  the  allowable  maximum  size  of  indi- 
vidual units  to  somewhat  less  than  the  present  standard 
5-ton  macnine  and  might,  in  some  regions,  reduce  it 
considerably  below  this.  No  doubt  many  will  consider 
this  a  drastic  reduction,  but  it  is  confidently  predicted 
that  if  the  conditions  in  any  state  are  examined  from 
the  standpoint  set  down  above,  the  undesirability  of 
trying  to  build  highways  for  excessively  large  units  will 
become  apparent.  Moreover,  truck  builders  should  ac- 
tively favor  a  uniform  policy  as  to  the  maximum  size 
of  machines  and  a  reasonable  maximum;  for,  taken  by 
and  large,  such  a  restriction  would  not  only  reduce  the 
number  of  sizes  to  be  handled  in  their  factories,  and 
so  reduce  factory  costs,  but  would  also  make  the  exten- 
sion of  the  present  highway  system  more  certain  and 
more  rapid.  For,  once  maximum  loads  were  determined 
on  and  enforced,  pavement  failures  would  be  less  fre- 
quent and  public  liberality  in  voting  funds  for  improve- 
ments correspondingly  increased.  Individual  owners 
might  object  for  a  time,  but  in  the  long  run  even  they 
could  probably  be  brought  to  see  that  a  reasonably  low 
maximum  is  better  for  all  concerned  than  an  extremely 
high  maximum. 

There  can  be  no  doubt  that  some  limit  must  be  placed. 
Philippine  conditions  indicate  that  it  should  be  a  low 
one,  but  whatever  it  is,  low  or  high,  a  limit  should  be 
placed  at  once — for  the  present  conditions  are  unsound 
and  intolerable. 


Kinks  in  Water- Waste  Detection 
at  Oak  Park,  111. 

CAUSES  of  persistent  high  water  bills,  where  such 
bills  are  the  subject  of  complaint,  are  determined 
it  Oak  Park,  111.,  by  means  of  a  recording  detector, 
as  described  by  H.  P.  Matte,  engineer  and  manager  of 
the  water  department,  in  a  paper  read  at  the  annual 
meeting  of  the  Illinois  section  of  the  American  Water- 
Works  Association,  Apr.  16.  This  device  is  substituted 
for  the  meter  and  gives  a  graphic  record  of  the  con- 
sumption for  a  day  or  a  week.  It  enables  the  depart- 
ment to  spot  the  number  of  times  the  faucets  are  opened, 
the  numbsr  of  baths  and  quantity  used  each  time,  and 
the  number  of  times  the  toilets  are  used.  In  this  way 
various  methods  of  waste  may  be  detected. 

Installation  of  recording  pressure  gages  and  a  master 
meter  directly  on  the  distribution  system  is  used  as 
an  aid  in  estimating  the  rate  of  night  consumption 
due  to  leakage,  in  noting  the  daily  progress  in  stoppage 
of  leaks,  and  in  determining  the  necessity  for  a  water- 
waste  survey.  Large  districts  often  are  shut  down  for 
a  few  minutes,  and  the  drop  is  then  noted  on  the 
venturi  chart.  This  is  done  during  daytime  periods 
of  steady  consumption  when  there  is  a  velocity  of  2000 
to  3000  gal.  per  minute,  as  this  venturi  meter  is  not 
sensitive  enough  under  the  low  velocity  at  night.  The 
drop  is  sufficient  for  an  analysis  of  leakage  conditions 
in  the  district.  Use  of  the  pitometer,  however,  is  con- 
sidered the  surest  way  of  making  such  an  analysis. 
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Short-Lived  Attempt  To  Unionize 
Baltimore  City  Departments 

All  Grades  of  Labor  in  Water  and  Other  City 

Departments  Delivered  Ultimatum— What 

City  Did  When  2000  Laborers  Quit 

By  Walter  E.  Lee 

Water   Engineer,   Baltimore 

EFFORTS  to  organize  the  day  laborers  of  the  mu- 
nicipal departments  of  Baltimore  were  begun  about 
Mar.  11.  Within  three  weeks  the  American  Federation 
of  Labor  had  formed  a  City  Laborers'  Union  which  in- 
cluded all  classes  of  unskilled,  semi-skilled  and  skilled 
laborers  in  the  water,  highway,  street-cleaning,  park, 
health  and  fire  departments,  as  well  as  the  teachers  in 
the  department  of  education. 

Before  proceeding  it  may  be  noted  that  the  policy  of 
the  city  has  always  been  to  pay  its  labor  a  higher  wage 
than  that  prevailing  in  the  labor  market.  Thus,  when 
the  city  paid,  prior  to  1911,  $1.66  per  day,  the  outside 
rate  was  $1.50.  In  May,  1911,  when  the  city  advanced 
its  wage  to  $2  per  day  of  eight  hours,  the  outside  rate 
was  $1.75.  On  Jan.  1,  1917,  when  the  rate  was  again 
advanced  to  $2.25  per  eight-hour  day,  the  outside  rate 
was  $2.  On  Jan.  1,  1918,  the  rate  was  again  advanced 
to  $2.40  for  eight  hours  or  30c.  per  hour,  with  outside 
rates  among  private  contractors  30c.  per  hour,  and 
with  rates  on  nearby  Government  cantonments  32c.  per 
hour.  To  resume  its  former  position  in  advance  of  the 
labor  market,  Baltimore  on  Mar.  9,  1918,  again  volun- 
tarily advanced  its  wage  to  $2.76  for  an  eight-hour  day, 
or  34^c.  per  hour,  which  at  the  present  time  is  lie.  in 
advance  of  the  outside  hourly  rate.  Opportunity  was 
afforded  to  '  drag"  or  make  overtime  on  straight  pay  for 
10  hours. 

The  demands  made  by  the  municipal  laborers  in 
March  were:  (1)  recognition  of  the  City  Laborers' 
Union  (2)  $3  for  an  eight-hour  day  or  37*c.  per  hour; 
time  and  a  half  for  overtime  after  eight  hours;  double 
time  for  work  on  Sundays  and  specified  holidays. 

The  city  received  notice  that  if  these  demands  were 
not  met  by  Apr.  1  the  entire  city  labor  force  would 
quit  work.  The  city  did  not  meet  the  demands  and  ap- 
proximately 2000  municipal  employees  of  all  grades  in 
the  departments  named,  with  the  exception  of  firemen 
and  school  teachers,  quit.  By  means  of  pickets  in  the 
24  wards  of  the  city  and  at  the  various  yards  and  con- 
struction offices  of  the  departm.ents  efforts  were  made 
to  prevent  those  loyal  employees  from  working  further 
for  the  city. 

An  attempt  was  also  made  to  shut  down  the  sewage 
pumping  station,  which  would  have  caused  the  accumu- 
lation and  back  flow  of  house  sewage  in  house  closets 
in  the  low  level  district.  Effort  was  also  made  to  cripple 
quarantine  inspection  of  inbound  foreign  vessels,  by 
abandonment  of  quarantine  inspection  tugs  by  their 
crews.  Quarantine  inspection  is  made  at  a  point  four 
miles  below  the  harbor  of  the  city,  and  prevents  the  im- 
portation from  abroad  of  contagious  and  infectious  dis- 
eases. All  paving  work  and  all  horticultural  and  con- 
struction work  in  the  parks  was  brought  to  a  standstill. 

The  city  met  the  strike  in  the  water-filtration  plant 
and  water-  and  sewage-pumping  stations  by  doubling  up 


the  lime  of  tne  loyal  men,  and  other  technically  trained 
men  of  the  department  threw  themselves  into  the  gap. 
The  accumulations  of  ashes  and  garbage  were  not 
collected,  but  instructions  were  issued  to  householders 
to  burn  all  combustible  rubbish  and  to  incinerate  their 
garbage  as  far  as  possible.  Partly  paved  streets  were 
left  in  that  condition,  properly  safeguarded  against  ac- 
cidents to  traffic,  and  gardening  work  in  the  parks  was 
suspended.  The  quarantine  issue  was  met  by  making 
inspections  in  the  inner  harbor  just  before  foreign 
vessels  docked,  so  there  was  no  need  of  tugs. 

After  15  days,  the  strength  of  the  City  Laborers' 
Union  waned,  and  30 ^r  of  its  members  returned  to  work 
v/ith  the  municipal  departments  of  the  city  at  the  rate 
of  34  ic.  per  hour  for  common  day  labor,  with  an  adjust- 
ment in  higher  rates  on  semi-skilled  and  skilled  labor 
which  had  been  determined  on  before  the  walkout. 


Motor  Truck  Plays  Large  Part  in  Growth 
of  Bridge  Traffic 

INCOME  from  traffic  tolls  on  the  Interstate  bridge 
over  the  Columbia  River  between  Portland,  Ore.,  and 
Vancouver,  Wash.,  paid  all  fixed  charges  besides  oper- 
ating expenses  in  the  first  year  after  completion.  No 
taxes  have  had  to  be  levied  by  the  two  counties  (which 
own  the  bridge)  in  connection  with  the  entire  improve- 
ment. Interest  during  construction  was  paid  by  one  of 
the  counties  out  of  the  original  bond  issue,  while  th' 
other  county's  share  was  paid  by  the  state. 

The  bridge  was  opened  to  traffic  in  February,  1917 
and  March  was  the  first  full  month  of  service.     Witl 
the  beginning  of  the  current  month  a  year's  records  be 
came  available.     E.  E,  Howard,  of  Harrington,  Howar 
&  Ash,  consulting  engineers,   Kansas   City,  gives  th 
traffic  statistics  for  March,  1917,  and  March,  1918,  a. 
summarized  in  the  accompanying  table.     A  large  in- 
crease in  motor  traffic  and  a  decrease  in  all  classes  of 
horse-drawn  traffic  is  '^hown.     Measured  by  total  re- 
ceipts the  traffic  has  just  about  doubled  during  the  year. 
Automobile  and  motor-truck  traffic  more  than  doubled, 
while  traffic  of  livestock  and  four  classes  of  horse-dra.sTi 
vehicles  decreased. 

The  tolls  charged  are  substantially  the  same  as  the 
former  ferry  rates.  Thus  the  improved  service  afforded 
by  the  bridge,  as  compared  with  th";  ferrj-,  is  obtained 
without  increase  of  cost  to  the  traveling  public  and  with- 
out expenditure  of  public  money. 

MONTHLY   TOLL   TRAFFIC   RECORD   OF   INTERSTATE    BRIDGE 
OVER  COLUMBIA  RIVER 

. March.  1917 . 

Tolk 
Number       Collected 

Persons 41,105  $2,055.25 

Solf-Propelled  Vehicles: 

Motorcycles 756  37  80 

Autos,    8-passenger    and     }-ton 

trucks 2.427  242  70 

Autos,     2-passenger    and     I -ton 

trucks 10.979  1,646  85 

Autos,  over  8-pa.ssenger  and  2- 

ton  trucks 647  161.75 

Trucks  over  2  tons 182  91.00 

Horse  Drawn  Vehicles: 

l-horse  vehicle 488  48  80 

2-horse  vehicle 994  149.10 

3-horse  vehicle 36  9.  OC 

4-horse  vehicle 15  5.25 

Livestock 593  25  24 

Streetcars .  4,568  1,142  00 

Street-car  passengers 67,912  2,376.  91 

Total  tolb $7,991.65 

Daily  average $257 .  80 


. March 

Number 

.     1918 

Tells 
Collected 

87.679 

$4,383  95 

682 

34   10 

5,066 

506  60 

25,401 

3.8r.  15 

!.333 
409 

333  25 
204  50 

407 

814 

19 

M 

530 

6,322 

158,318 

40  70 

122.  lU 

4  75 

3  85 

26  5C 

1.580  50 

5  5    1    13 

$16,592  08 

$535  23 
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Classification  of  Engineering  Literature 

Sir — I  have  read  with  much  interest  Kenneth  C. 
Walker's  communication  on  p.  780  of  Engineering 
Neivs-Record,  Apr.  18,  entitled,  "Why  Propose  Another 
Classification  of  Engineering  Literature?"  also  the  re- 
ply by  Chas.  Warren  Hunt,  secretary  of  the  American 
Society  of  Civil  Engineers.  I  am  very  glad  to  see  the 
matter  of  standardizing  a  classification  for  engineering 
literature  stirred  up  in  this  v^^ay. 

There  is  much  to  be  said  on  the  pros  and  cons  of  the 
Dewey  system  for  various  purposes,  which  discussions 
have  been  going  on  at  intervals  for  many  years;  and, 
of  course,  Messrs.  Walker  and  Hunt  and  many  others 
of  us  long  to  see  matters  brought  to  a  head.  Let  me 
therefore  offer  this  suggestion:  That  the  American 
Society  of  Civil  Engineers  or  any  other  engineering 
society  of  national  scope,  or  any  other  organization  that 
consists  of  a  goodly  number  of  members  of  the  en- 
gineering profession,  request  the  American  Library 
Association  (78  East  Washington  St.,  Chicago)  to  rec- 
ommend a  classification  which  it  deems  worth  while 
for  any  one  branch  or  for  all  branches  of  engineering, 
and  couple  with  this  request  a  statement  that  if  the 
recommendation  should  be  received  by  the  first  of  the 
year,  the  favor  would  be  much  appreciated. 

What  would  be  likely  to  happen?  If  the  request  were 
received  at  the  American  Library  Association  head- 
quarters before  the  last  of  June,  it  would  probably  be 
brought  up  at  the  Saratoga  convention  of  the  Associa- 
tion (July  1-6),  and  duly  referred  to  a  committee 
which  would  in  all  probability  give  the  matter  serious 
consideration  and  have  its  answer  ready  by  the  first  of 
the  year  or  considerably  sooner. 

In  any  consideration  of  the  subject  of  classification, 
cognizance  should  be  given  to  the  fact  that  much  valu- 
able work  has  already  been  done,  yet  left  hanging  in 
the  air.  Particular  mention  should  be  made  of  the 
splendid  efforts  [interrupted  by  the  war? — Editor]  of 
W.  P.  Cutter,  librarian  of  the  United  Engineering  So- 
cieties, and  his  colleagues  on  the  Joint  Committee  on 
Classification  of  Technical  Literature  [representing 
more  than  thirty  organizations, — Editor],  outlined  in 
Engineering  Record,  May  29,  1915,  p.  696,  and  April  8, 
1916,  p.  496.  G.  W.  Lee. 

Boston,  Mass.  Librarian,  Stone  &  Webster, 


Uniform  Sizes  for  Catalogs 

Sir — During  the  forty  years  that  the  writer  has 
been  a  subscriber  to  Engineering  Neivs  and  Engineering 
News-Record  there  have  appeared  more  than  a  hundred 
articles  advocating  uniform  catalog  sizes.  The  latest 
of  these,  by  Major  Edgar  A.  Rossiter,  appeared  in  Engi- 
neering News-Record  of  April  25,  1918,  p.  830. 

To  compel  a  uniform  catalog  size  would  require  an 
edict  of  the  President  of  the  United  States.  Major 
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Rossiter  mentions  at  least  five  sizes — fifty  would  ba 
nearer  the  truth — and  yet  he  wants  to  add  another  and 
a  peculiar  size,  10  x  7i  in.,  which  is  as  arbitrary  as  the 
sizes  he  condemns. 

At  the  present  time  the  prevailing  size  of  letter  paper 
is  82  X  11  in.,  and  this  is  one  size  which  should  be  used 
for  large  catalogs.  It  is  cut  from  17  x  22  in.  sheets 
without  waste.  For  the  smaller  catalogs,  5t>  x  8i  in. 
would  be  right,  which  is  just  one-half  the  size  of  the 
larger.  These  two  sizes  would  be  suitable  for  95  ^c  of 
all  catalogs.  For  the  other  5%  special  sizes  could  be 
used,  either  larger  or  smaller.  The  8i  x  11-in.  catalogs 
should  be  loose  leaf,  allowing  sheets  to  be  removed  with- 
out mutilation. 

The  same  argument  advanced  for  catalogs  is  applic- 
able to  letter  heads,  blank  forms  and  reports.  It  is  to 
be  regretted  that  municipal,  state  and  local  govern- 
n^ents,  as  well  as  the  Federal,  are  great  offenders  in 
this  respect.  Many  sizes,  from  the  diminutive  note  to 
the  absurd  foolscap,  are  used  indiscriminately.  The 
latter  size,  introduced  originally  by  lawyers,  but  now 
discarded  by  many  of  them,  is  still  used  by  some  engi- 
neers. For  the  sake  of  efficiency  let  us  make  the  8i  x  11- 
in.  size  our  war  standard. 

BufTalo,  N.  Y.  Emile  Low. 

International  Technical  Information 
Service  Proposed 

Sir. — The  industrialists  of  this  country  are  placing 
more  and  more  dependence  upon  printed  information, 
as  witness  the  several  hundred  libraries  operated  by 
our  leading  industrial  houses.  The  work  of  these  li- 
braries is  extremely  valuable,  but  the  majority  of  them 
are  working  independently.  This  collective  work  would 
aid  the  industrialists  of  this  country  and  our  allies  tre- 
mendously. 

France,  through  the  Societe  de  I' Encouragement  pour 
rindustrie  Nationale,  is  pushing  a  national  organiza- 
tion for  "technical  literary  reference  to  aid  the  indus- 
trialist in  the  'economic  struggle'  after  the  war." 
Belgium  and  Switzerland  already  have  valuable  estab- 
lishments for  collecting  and  coordinating  scientific 
information.  London  Engineering  recently  made  a  plea 
for  the  protection  of  both  of  these  last  mentioned  insti- 
tutions from  the  devastation  of  the  Germans,  and  said 
that  England  should  establish  a  similar  bureau. 

America  has  recently  formed,  under  the  National  Re- 
search Council,  a  research  information  committee,  the 
platform  of  which  was  outlined  in  Metallurgical  and 
Chemical  Engineering,  April  1.  In  this  committee  is, 
or  might  be,  the  beginning  of  a  "directional  committee" 
for  the  coordination  of  the  resources  to  be  found  in 
the  libraries  of  the  several  hundred  industrial  and  busi- 
ness houses  of  the  country,  to  say  nothing  of  the  valu- 
able material  to  be  found  in  the  department  libraries 
at  Washington,  D.  C,  and  in  the  technical  collections 
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of  the  college,  public  and  society  libraries  in  this  and 
the  allied  countries. 

Believ^ing  that  some  sort  of  action  is  needed  to  follow 
up  the  excellent  plea  made  by  the  editorial  in  Engineer- 
ing Record,  March  25,  1915,  I  have  attempted  to  outline 
a  few  steps  for  the  immediate  organization  of  the 
"Association  of  Engineering  Librarians"  called  for  in 
that  editorial. 

(1)  There  should  be  appointed  from  the  fiekl  of 
industrial  libraries  a  committee  on  coordination  and  co- 
operation. (2)  This  committee  should  earnestly  study 
the  most  profitable  ways  of  linking  together  these  sev- 
eral hundred  technical  libraries.  (3)  The  central  office 
of  this  committee  might  well  be  allied  with  the  central 
office  of  this  newly  formed  Research  Information  Com- 
mittee, with  a  branch  office  in  all  leading  cities  of  this 
country  and  of  the  allied  nations.  (4)  This  organiza- 
tion should  receive  government  recognition,  since  our 
"close  corporations"  might  not  be  willing  to  open  their 
facilities  or  unite  with  other  facilities  except  under 
Government  recognition.  (5)  A  certain  amount  of 
Government  aid  should  be  given  the  organization,  as 
for  example  franking  privileges  in  certain  operations 
and  free  distribution  of  all  of  the  Government  publi- 
cations likely  to  be  of  interest  to  this  organization. 
(6)  This  "International  Technical  Affairs  Information 
Service"  should  function,  not  only  as  a  directional 
force  in  administering  the  resources  of  these  several 
hundred  technical  libraries  considered,  but  should  also 
act  as  a  large  "mail  order  house '  of  technical  informa- 
tion for  the  industrial  houses  not  supporting  technical 
libraries  but  which  would  pay  a  subscription  to  this 
organization  for  receiving  practically  the  same  benefits 
as  would  be  received  from  their  own  special  libraries. 

Technical  information  is  now  being  printed  every 
minute.  Every  day  lost  in  not  harnessing  this  informa- 
tion through  this  proposed  I.T.A.I.S.  means  so  much 
economic  loss  to  the  many  hundreds  of  technical  men 
needing  technical  information  as  they  never  needed  it 
before  and  as  they  will  continue  to  need  it  after  the  war. 

K.  C.  Walker, 

New  York  City.        Librarian,  New  Jersey  Zinc  Co. 


Aid  to  Solution  of  Hydraulic  Problems 

Reviewed  by  John  H.  Gregory 

Consulting  Engineer  and  Sanitary  Expert,  New  York  City 

HANDBOOK  OP  HYDRAULICS:  For  the  Solution  of  Hydraulic 
Problems — By  Horace  Williams  King,  M.  Am.  Soc.  C.  E.,  Pro- 
fessor of  Hydraulic  Engineering,  University  of  Michigan. 
New  York:  McGraw-Hill  Book  Co.,  Inc.  London:  Hill  Pub- 
lishing Co.,  Ltd.     Leather;  4  x  7  in.  ;  pp.  424  ;  illustrated.     $3. 

According  to  the  author,  this  little  handbook  is  in- 
tended primarily  to  assist  in  the  solution  of  hydraulic 
problems.  A  knowledge  of  the  fundamental  principles 
of  hydraulics  is  presupposed,  hence  the  book  will  be 
much  more  useful  to  the  practicing  engineer  than  to 
the  student. 

The  first  chapter  is  devoted  to  a  brief  discussion  of 
hydraulic  units.  Among  the  tables  there  is  one,  a  con- 
version table,  in  which  the  arrangement  is  not  only 
convenient  but  especially  good.  Hydrostatics  are  very 
briefly  considered  in  the  second  chapter,  which  con- 
tains a  number  of  useful  tables.  It  is,  perhaps,  ques- 
tionable whether  tables  giving  the  theoretical  horse- 
power and  kilowatts  of  1  cu.ft.  per  sec.  of  water  for 


heads  from  0  to  100  ft.  migfit  not  be  better  included 
under  some  other  heading  than  in  a  chapter  entitled 
"Hydrostatics." 

After  z  chapter  on  orifices  two  long  chapters  are 
devoted  to  sharp  cre.sted  weirs  and  weirs  not  sharp 
crested.  Not  only  are  standard  formulas  in  use  given, 
but  the  author  includes  also  new  weir  formulas  of  his 
derivation  which  he  states  are  simpler  and  conform  to 
existing  experimental  data  more  consistently  than  other 
formulas. 

The  sixth  chapter  treats  of  the  flow  of  water  through 
pipes.  Numerous  formulas  and  tables  are  given.  The 
author  advocates  the  use  of  exponential  formulas  for 
pipes,  and  gives  in  detail  a  simplified  method  of  using 
them.  He  does  not  recommend  using  the  Kutter  for- 
mula for  pipes.  A  chapter  is  then  devoted  to  the  flow 
of  water  in  open  channels.  It  is  interesting  to  note  that 
the  author  departs  from  standard  American  practice 
in  advocating  the  use  of  the  Manning  formula  in  place 
of  the  Kutter  formula,  on  account  of  its  greater  sim- 
plicity. He  states  that  he  did  not  do  this  until  he  had 
been  able  to  prove  that  the  two  formulas  give  prac- 
tically identical  results  when  the  same  coefficient  is  used. 
The  measurement  of  flowing  water  is  taken  up  in  the 
next  chapter.  Then  follows  a  chapter  on  special  prob- 
lems, in  which  the  use  of  the  mass  storage  diagram 
is  presented.  It  is  perhaps  questionable  whether  an 
explanation  of  the  use  of  the  common  or  Briggs 
logarithms  might  not  be  better  included  under  some 
other  heading  than  in  a  chapter  entitled  "Special  Prob- 
lems"— say  in  the  final  chapter,  which  immediately  fol- 
lows, and  which  is  entitled  "General  Reference  Tables" 
and  includes  tables  of  logarithms  and  cologarithms. 

Two  appendices  are  given  to  a  comparison  of  weir 
formulas,  with  experiments,  and  to  a  comparison  of 
the  Kutter,  Manning,  and  Bazin  formulas  with  Scobey's 
experiments. 

The  text  is  well  written  and  is  very  readable.  One 
excellent  feature  which  the  author  has  adopted  is  the 
practice,  when  referring  to  a  certain  table,  of  giving 
also  the  page  number  on  which  the  table  will  be  found. 
Similarly,  some  of  the  tables  are  cross-referenced  back 
to  the  text,  by  giving  the  page  number  of  the  text 
which  relates  to  the  table.  This  latter  feature  could 
to  advantage  be  extended  to  tables  in  which  no  refer- 
ence is  made  to  the  text,  although  s-'me  of  the  tables, 
from  their  general  nature,  might  not  need  such  ^ 
reference. 

Throughout,  references  are  given  to  publications 
and  books  so  the  user  of  the  handbook  may  know  the 
material  from  which  the  author  has  drawn.  Thif  is  a 
feature  to  be  commended.  Some  of  the  references  give 
the  date  or  year  of  publication,  while  in  other  cases, 
as  for  example  the  Transactions  of  the  American  So- 
ciety of  Civil  Engineers,  the  volume  number  is  given 
but  not  the  year.  The  user  is  then  at  a  loss  to  know 
whether  or  not  the  material  referred  to  is  of  old  or 
recent  publication,  a  factor  often  of  value.  It  is  to  be 
hoped  that  in  a  second  edition  the  date  of  publication 
of  each  reference  will  be  given — a  slight  addition,  but 
one  which  many  users  would  appreciate. 

The  hydraulic  engineer  who  prefers  to  solve  most  of 
his  every-day  hydraulic  problems  by  the  laborious 
method  of  computations  will  find  the  handbook  of  great 
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assistance,  as  the  tables,  ll2  in  all,  are  complete  and 
unusually  well  arranged.  But  the  engineer  who  pre- 
fers to  solve  such  problems  simply  and  quickly  by  the 
use  of  diagrams — and,  in  general,  results  so  obtained 
are  good  enough  for  a  very  large  number  of  hydraulic 
problems — will  find  the  handbook  of  but  little  assist- 
ance, as  only  t\^'o  diagrams  are  presented.  Both  of 
these  relate  to  the  Manning  formula,  by  means  of  v.'hich, 
when  any  three  of  the  four  quantities,  hydraulic  radius, 
slope,  coefficient  of  roughness,  and  velocity,  are  known, 
the  fourth  may  be  found.  In  the  writer's  opinion  the 
value  of  the  book  would  be  greatly  increased  by  the 
addition  of  a  number  of  well  chosen  diagrams,  especially 
those  giving  the  discharge  of  pipes. 

It  should  be  noted  that  some  branches  of  the  subject, 
v/hich  one  might  expect  to  find  covered  in  a  handbook 
of  hydraulics,  are  not  treated.  Among  these  may  be 
mentioned  discharge  under  a  dropping  head,  and  the 
time  of  emptying  and  filling  a  vessel;  the  path  taken 
by  a  jet  when  discharged  from  an  orifice,  and  the  energy 
of  jets;  and  the  form  of  the  upper,  as  well  as  the  lower, 
nappe  of  a  sheet  of  water  pressing  over  a  sharp-crested 
weir. 

Notwithstanding  omissions,  and  despite  the  adverse 
criticisms  made  above,  the  book  is,  in  the  writer's 
opinion,  one  of  the  best  that  he  has  seen  on  the  subject, 
as  it  contains  a  large  fund  of  really  valuable  informa- 
tion, well  presented. 


Piping  Comprehensively  Treated 

Reviewed  by  George  A.  Orrok 

Consulting  Engineer,  New  York  City 

A  HANDBOOK  ON  PIPING — By  Carl  L.  Svensen,  B.  S.,  Assistant 
Profe.ssor  of  Engineering  Drawing  in  the  Ohio  State  University, 
Junior  Member  of  the  American  .Society  of  Mechanical  Engi- 
neer.s.  New  York :  D.  Van  Nostrand  Co.  Cloth  ;  6  x  9  in.  ; 
pp.  352  ;  illustrated.     $3. 

Professor  Svenson  has  produced  a  text-book  on  pip- 
ing which  both  in  range  of  contents  and  in  size  greatly 
exceeds  the  three  books  on  the  subject  previously  avail- 
able. (The  earlier  volumes,  with  the  dates  on  which  they 
were  noticed  in  the  Engineering  Literature  section  of 
Engineering  News,  are  as  follows:  "Steam  Pipes:  Their 
Design  and  Construction,"  by  William  H.  Booth,  devoted 
to  British  practice,  Juno  15,  1905;  "Pipes  and  Piping," 
by  Hubert  E.  Collins,  Dec.  17,  1908;  "Steam  Power 
Plant  Piping  Systems,"  by  William  L.  Morris,  Jan.  13, 
1910.)  Although  the  present  volume  appears  to  be  a 
combination  of  lecture  notes  and  material  from  manu- 
facturers' catalogs  and  seems  to  show  lack  of  knowledge 
of  actual  practice,  yet  within  such  limitations  the  work 
of  preparation  seems  to  have  been  well  done,  and  as  a 
text-book  it  will  doubtless  prove  useful — though,  of 
course,  not  as  useful  and  as  safe  a  guide  for  students 
as  is  desirable. 

The  first  three  chapters  relate  to  the  history  of  pipe 
and  pipe  threads  and  contain  data  as  to  the  sizes  and 
use  of  pipe.  The  next  four  chapters  deal  with  fittings, 
joints  and  valves.  Steam  exhau.st,  water  and  gas  sys- 
tems are  covered  in  Chapters  VIII  to  XIV.  To  erection, 
insulating  pipe  covering,  drawings  and  specifications 
is  allotted  a  chapter  each. 

In  general,  the  text  and  tables  are  very  good  and  the 
illustrations  well  drawn.  A  few  specific  faults  may  be 
mentioned.      Although   the   plates    in    the    chapter   on 


"Specifications"  are  valuable  as  examples  of  high-class 
engineering,  the  tables  need  to  be  corrected  so  as  to 
cover  the  later  work  of  the  committee  on  pipe  stand- 
ards of  the  American  Society  of  Mechanical  Engineers. 
Going  back  to  page  3,  a  serious  error  may  be  noted. 
Here  the  author  advises  the  use  of  extra-heavy  pipes 
for  pressure  above  125  lb.  per  square  inch.  He  also 
says  that  standard  pipes  are  sometimes  used  up  to  about 
200  lb.  per  square  inch,  but  that  this  is  not  advisable. 
As  a  matter  of  fact,  full-weight  pipe  is  in  nearly  uni- 
versal use  for  pressures  up  to  225  lb.  per  square  inch, 
while  extra  heavy  pipe  is  rarely  used  except  in  small 
sizes  or  for  special  reasons. 

It  is  unfortunate  that  the  author  does  not  use  the 
term  "Van  Stone"  as  applied  to  pipe  joints  until  he 
reaches  Chapter  VIII  and  then  not  again  until  Chapter 
XVIII,  although  he  has  illustrated  the  type,  on  p.  83, 
as  the  "Walmanco"  and  "Cranelap,"  both  trade  names 
for  variations  of  the  nearlj^  universal  Van  Stone  joint. 
The  welded  joint  and  nozzle  (pp.  75-76)  are  somewhat 
cavalierly  treated,  although  they  have  been  known  for 
20  years  at  least  and  at  the  present  are  undergoing 
considerable  change  while  their  use  is  widening.  The 
reviewer  fails  to  find  any  mention  of  the  use  of  the 
Van  Stone  joint  with  welded  edges  on  high-pressure 
work   (350  pounds). 

Fig.  152  appears  to  be  a  violation  of  the  American 
Society  of  Mechanical  Engineers'  boiler  code  (now  the 
official  standard  of  many  states)  in  that  a  steam  con- 
nection is  made  to  the  safety  valve  nozzle.  Machine 
banded  wood-stave  pipe  so  common  at  the  present  time 
is  not  mentioned  and  continuous-stave  wood  pipe  might 
well  have  received  more  space. 

Some  of  these  criticisms  relate  to  what  may  be  con- 
sidered relatively  minor  points,  but  they  will  serve  to 
illustrate  opportunities  for  improvement  in  the  next 
edition.  It  is  to  be  hoped  that  when  a  revision  is  made 
the  errors  of  omission  and  commission,  which  smack 
of  the  study  and  the  classroom,  rather  than  of  the 
engineering  office,  the  power  house  and  the  field,  will 
be  eliminated.  The  volume  would  then  become  more 
useful  not  only  in  the  classroom  but  also  in  engineering 
practice. 

Inspiration  for  City  Planning 

MODERN  CIVIC  ART.  OR  THE  CITY  MADE  BEAUTIFUL — By 
Charle.s  Mulford  Robinson,  Author  of  'JmiJrovenient  of  Towns 
and  Cities."  Fourth  Edition.  New  York  and  London:  G.  P. 
Putnam's  Sons.     Cloth  ;  7  x  10  in.  ;  pp.  375  ;  illustrated,  $3.50. 

Prophet,  apostle  and  practitioner  of  city  planning  in 
America,  Professor  Robinson  made  preparation  shortly 
before  his  death  for  a  fourth  edition  of  this  volume. 
The  nature  of  the  book  was  such  that  few  changes  were 
demanded  for  successive  printings.  Accordingly,  the 
present  edition  differs  little  from  the  earlier  ones.  In 
fact,  the  changes  appear  to  be  confined  to  (1)  slight 
cuttings  of  the  plates  here  and  there  to  correct  an  old 
or  make  a  new  statement  of  fact  and  (2)  a  preface  for 
the  present  edition. 

Since  to  many  readers  the  volume  ofters  itself  as  a 
new  work,  a  general  summary  of  its  contents  may  be 
given.  After  the  introduction,  the  four  main  divisions 
of  the  book,  each  containing  a  number  of  chapters, 
deal  with  local  points,  the  business  district,  the  resi- 
dential sections,  and  the  city  at  large. 
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Although  it  would  be  unfair  to  say  that  the  book  is 
inspirational  rather  than  practical,  emphasis  may  well 
be  laid  on  its  inspirational  and  esthetic  appeal,  and 
attention  may  be  directed  to  the  same  author's  more 
practical  books,  entitled  "City  Planning"  and  "Improve- 
ment of  Towns  and  Cities." 


Baker's  Roads  and  Pavements,  Revised 

A  TRKATISK  ON  ROADS  AXr:)  I'AVKMKXTS — By  Ira  Osborn 
Baker.  C.  E.,  D.  Eng'g.,  I>rofessor  of  Civil  Engineering.  Uni- 
versity of  Illinois.  Third  Edition,  .Xew  Yorlt :  .John  Wiley  & 
Sons,  Inc.  London:  Chapman  &  Hall,  Ltd.  Cloth;  6  x  !»  in.; 
pp.    658  ;    illustrated.      $4. .50, 

£o  many  engineers  received  their  school  training 
from  the  first  and  second  editions  of  Ira  0.  Baker's 
"Roads  and  Pavements"  that  this  third  edition,  re- 
vised and  brought  up  to  date  and  entirely  rewritten,  will 
find  a  placG  ready  for  it  on  their  shelves.  The  new  vol- 
ume contains  five  chapters  dealing  with  the  more  re- 
cent advances  in  paving  practice,  room  for  which  was 
made  by  dropping  an  equal  number  of  chapters  which 
experience  has  shown  to  be  of  minor  importance. 

Particular  attention  is  given  to  materials  and  those 
forms  of  construction  that  affect  the  quality  and  cost 
of  the  road  and  pavement,  and  less  space  is  devoted  to 
descriptions  of  machines  and  customary  methods  of  do- 
ing work.  Such  changes  make  the  book  more  useful  for 
the  designer  and  inspector  than  for  the  contractor.  The 
work  is,  therefore,  more  engineering  in  its  nature  than 
the  previous  editions. 

Using  Garbage  to  Help  Win  War 

GARBAGE  UTILIZATION — With  Particular  Reference  to  Utiliza- 
tion by  Feeding — Washington,  D.  C. :  U.  S.  Food  Administra- 
tion.    Paper  ;  6  x  9  in.  ;  pp.  21. 

FOOD  CONSERA^ATION  THROUGH  UTILIZATION  OF 
GARBAGE  WASTE — By  G.  R.  Bascom,  in  Charge  of  Muni- 
cipal and  Sanitary  Engineering  and  Dr.  B.  A.  Beach,  Assis- 
tant Veterinarian,  Agricultural  Experijnent  Station.  Madison. 
Wis.:     The  University  of  Wisconsin.     Paper;  5x7  in.  ;  pp.    11. 

As  an  aid  to  winning  the  war  the  first  of  these  pamph- 
lets reviews  the  status  of  garbage  disposal  by  feeding 
to  hogs,  reduction  and  burning  in  cities  of  10,000  popu- 
lation and  upward.  Most  of  the  space  is  given  to  the 
pros  and  cons  of  feeding  to  hogs,  the  methods  of  feed- 
ing and  the  value  of  pork  produced.  The  second  pamph- 
let follows  somewhat  the  same  lines  as  the  first,  but 
more  briefly  and  simply,  and  with  special  regard  to 
Wisconsin  conditions.  Each  pamphlet  deserves  wide 
circulation  and  study  among  the  classes  for  which  it  is 
intended. 


Publications  Received 


[So  far  as  iwssible  the  name  of  tach  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  giviMi  in  each  entry.  If  the 
book  or  pamphlet  is  for  sale  and  the  price  is  known  by  the  editor 
the  price  is  stated  in  each  entry.  Where  no  price  is  siven  it  d.oes 
not  necessarily  follow  that  the  book  or  pamphlet  can  be  obtained 
without  cost.  Many,  but  not  all,  of  the  pami)hlets.  however,  can 
be  .secured  without  cost,  at  least  by  inclosing  po.stage.  Persons 
who  are  in  doubt  as  to  the  means  to  be  pursued  to  obtain  copies 
of  the  publications  listed  in  these  calunT^  should  apply  for  infor- 
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privately  printed,  then  to  the  author  or  other  person  indicated  in 
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Hints  for  the  Contractor 


DETAILS  WHICH  SAVE  TIME  AND  LABOR  ON  CONSTRUCTION  WORK 


Horses  Push  Unusual  Spreader  to 
Level  a  Fill 

AT  A  dump  along  the  site  of  the  now  defunct  "Bubbly 
Creek"  at  Chicago,  the  edge  of  the  fill  is  leveled  by 
a  spreader  made  of  an  old  wagon,  and  pushed  by  horses 
operating  on  the  completed  part  of  the  fill.  To  the  fore- 
carriage  from  a  wagon  was  fastened  under  the  tongue 
a  timber  of  such  length  as  to  extend  beyond  the  horses, 
and  to  the  end  of  this  in  front  of  the  horses,  was  braced 
transversely  a  plank  panel,  which  forms  the  spreader. 
Behind  the  axle  is  a  seat  for  the  driver  and  also  a  rock 
filled  box  forming  a  counterweight.  The  horses  are 
hitched  to  the  pole  between  the  wheels  and  the  spreader, 
facing  the  latter. 

New  Bridge  Concreted  from  Track  of 
Parallel   Old   Bridge 

THE  hopper  and  spout  car  shown  in  the  drawing, 
which  will  operate  from  an  old  railway  bridge,  10 
feet  down  stream,  will  concrete  the  floor  of  the  new 
James  River  bridge  at  Richmond,  Va.  W.  W.  Boxley 
&  Co.,  the  firm  which  is  building  the  bridge  for  the 
Richmond  Terminal  Co.,  expects  by  this  means  to  solve 
a  troublesome  construction  problem. 

The  new  bridge  is  an  eight-arch  reinforced-concrete 
structure  2278   ft.   long  and   25   ft.   wide,   carrying   a 
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double  track,  and  the  floor  level  is  about  the  same  as 
the  base  of  the  rail  on  the  old  bridge,  to  which  the  new 
one  is  parallel.  The  concrete  mixing  plant  will  be 
located  on  the  bank,  and  the  concrete  will  be  delivered 
at  the  spouting  car  in  3-yd.  buckets,  which  will  be 
dumped  into  the  hopper  by  an  industrial  crane. 

The  tower  is  built  on  the  bed  of  a  short  flat-car 
which  was  turned  over  to  the  contractor  for  this  pur- 
pose. It  is  made  of  6  x  8-in.  posts  braced  with  2  x  10-in. 
plank,  and  is  fastened  to  the  bed  of  the  flat-car  with 
long  bolts  which  pass  vertically  through  4  x  12-in.  plank 
bolted  to  its  base.  The  tower  is  5  ft.  9  in.  wide,  10  ft. 
long,  and  12J  ft  high,  and  is  set  on  the  outside  of  the 
bed  of  the  car,  so  that  the  weight  of  the  hopper  is  car- 
ried directly  over  the  rail  nearest  the  work.  A  3-yd. 
hopper  is  set  in  the  floor  of  the  elevated  platform,  which 
is  surrounded  with  a  light  hand  rail  about  2  ft.  high. 

At  one  corner  and  on  the  inside  edge  nearest  the  work 
is  a  12-ft.  boom,  made  of  6-in.  channel  iron  in  the  shape 
of  an  A-frame  and  hinged  at  its  base  on  a  pin  fastened 
to  the  floor  of  the  car.  it  is  raised  and  lowered  by  a 
double  block  and  tackle.  A  12-  or  16-ft.  steel  spout  is 
fastened  with  one  end  under  the  hopper,  and  the  other 
is  hung  from  the  end  of  the  boom  by  a  block  and  tackle. 
The  falls  from  the  boom  and  spout  will  be  operated 
by  a  hand  windlass  on  the  car.  It  is  planned  to  pour 
the  floor  slabs  in  place,  and  the  car  has  been  so  de- 
signed that  either  by  attaching  an  extra  length  of 
spout  and  lowering  the  boom,  or  by  delivering  concrete 
to  a  temporary  hopper  on  the  new  structure,  the  entire 
area  can  be  reached. 

There  is  considerable  freight  transfer  over  the  old 
bridge.  When  nece.^sary  the  spout  can  be  raised  and 
swung  over  the  car  which  is  moved  off  the  bridge  to  an 
adjacent  siding. 

Five-Ton  Truck  Loaded  at  One  Dip 
By  Railroad  Shovel 

FIVE-TON  White  trucks  were  loaded  at  one  dip  by  a 
Bucyrus  Type-C  railroad  steam  shovel,  on  a  rush 
contract  to  move  35,000  yards  in  35  days.  This  is  a 
new  record  for  motor  trucks,  according  to  Bob  Blake, 
who  had  the  haulage  contract. 

The  job  was  excavation  for  a  factory  site  "somewhere 
in  America,"  which  the  Walsh  Construction  Co.  had 
promised  to  finish  and  which  Bob  Blake  had  contracted 
to  haul  at  the  rate  of  1000  yd.  a  day.  In  spite  of  the  fact 
that  two  days  were  lost  through  bad  weather  they 
finished  the  job  about  three  hours  ahead  of  time.  Eleven 
trucks  were  used  to  run  between  the  work  and  the 
dump,  which  was  \  mile  away.  About  a  quarter  of  a 
mile  of  the  route  to  the  dump  was  over  dirt  road,  and  a 
heavy  drag  and  team  were  kept  busy  filling  up  th€ 
ruts.  On  the  remainder  of  the  road,  which  was  water- 
bound  macadam,  piles  of  trap  rock  screenings  were  kepi 
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at  the  sides  of  the  road  and  holes  were  filled  as  soon  as 
they  developed. 

Every  facility  for  keeping  the  motor  trucks  going  was 
on  the  job.  In  fact,  a  veritable  field  garage  was  main- 
tained. The  steel  bodies  on  three  of  the  motor  trucks 
were  demolished  by  the  hard  service,  but  they  were 
quickly  replaced  and  the  average  of  1000  yards  a  day 
was  soon  restored.  Some  of  the  trucks  had  their  bodies 
enlarged  so  that  they  were  capable  of  taking  two  shovel- 
fuls at  a  load.  About  30  to  35  seconds  were  consumed 
in  loading  the  5-yd.  trucks. 

Out  of  the  9-hour  workday,  one  hour  was  consumed 
in  moving  the  shovel  and  another  hour  was  lost  on  the 
road  due  to  waiting  on  the  movement  of  trains  at  a 
grade  crossing. 
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Punch  Hole  Off  Center  to  Prevent 
Hollow  Drill  Steel  Clogging 

By  H.  a.  Sitterly 

Chief  Engineer,   Low   Moor   Iron   Company,    Low   Moor,   Va. 

OCCASIONALLY  in  using  hollow  drill  steel,  trouble 
is  experienced  because  of  clogging.  Under  these 
circumstances  the  benefits  of  hollow  steel  are  entirely 
lost  and  the  drill  itself  refuses  to  work.    If  the  original 


NEW  HOLE  PUNCHED  A  TRIFLE  OFF  CENTER 

hole  is  closed  and  a  new  one  punched  in  diagonally  from 
a  little  off  center,  as  illustrated  in  the  accompanying 
drawing,  no  trouble  will  be  experienced  from  clogging — 
in  fact  the  drill  will  work  better  than  before. 


Air  Hoist  Removes  Lodged  Spalls 
From  Crusher  Bowl 

A  DEVICE  which  supplants  the  old  crowbar  and 
main  strength  method  of  freeing  clogged  crusher 
bowls  is  shown  in  the  accompanying  cut.  Much  loss  of 
time  and  annoyance,  it  is  said,  are  saved  by  it. 

In  one  case  where  this  method  is  used,  the  cars  loaded 
with  rock  come  in  from  the  quarry  on  a  track  about 
6  ft.  above  the  charging  floor.  The  stone  from  these 
cars  is  dumped  into  the  hopper  over  a  large  concrete 
apron  built  for  the  purpose.  Two  8  x  10-in.  timbers 
on  edge,  secured  to  the  frame  of  the  building,  carry  a 
four-wheeled  dolly  truck  over  the  center  of  the  hopper. 
Suspended  from  the  truck  by  a  hooked  bar  is  a  medium- 
sized  cylinder  air  hoist  fitted  with  the  usual  air  con- 


tRUSMEH*     i^  '/ 

HOIST  FOR  SPALLS  SAVES   DEL.\Y   AT  CRUSHER 

trol  chains,  and  connected  to  a  convenient  air  line,  a 
set  of  grab  hooks  designed  for  the  handling  of  large 
irregular  pieces  of  rock  is  attached  to  the  hook  end 
of  the  piston. 

Under  ordinary  running  conditions  the  air  hoist  and 
the  trolley  are  easily  pushed  to  one  side,  but  when  a 
large  spall  lodges  between  the  supporting  bridge  and 
the  sides  of  the  hopper,  or  when  it  is  necessary  to  raise 
a  large  piece  of  rock  clear  of  the  hopper,  the  hoist  is 
swung  out  and  the  spall  is  removed  without  loss  of 
time. 


Forms  for  Pyramid  Footings  Anchored 
to  Reinforcing 

By  John  T.  Sullivan 

Roos   Bros.   Construction   Co..    Cincinnati.   Ohio 

SIDE  forms  on  pyramidal  footirigs,  where  the  pres- 
sure might  lift  up  the  side  slabs,  may  be  held  down 
by  anchoring  them  to  the  reinforcing  steel  in  the  bot- 
tom of  the  form.  The  vvriter  has  seen  cross-ties,  stone 
or  any  other  weight  that  was  handy  piled  on  forms  of 
this  character  to  keep  them  from  lifting,  but  has  found 


WEIOHT  OF  CONCRETE  ON  BOTTOM  REINFORCING  HOLDS 
FORMS   .\0.\1XST   UPLIFT 

it  better  to  drive  sloping  stakes  into  the  sides  of  the 
footing  excavation  as  close  to  the  form  as  possible, 
wedge  the  form  to  the  sticks  and  wire  the  stakes  down 
to  the  reinforcing  in  the  bottom.  A  considerable 
weight  of  concrete  is  on  this  reinforcing  before  any 
pressure  comes  on  the  side  forms,  and  the  anchorage 
thus  provided  is  sufficient  to  prevent  displacement  of 
the  forms. 


News  of  the  Week 


CURRENT     EVENTS     IN     THE    CIVIL     ENGINEERING    AND    CONTRACTING    FIELDS 


New  York  Subway  Cave-In 
Kills  Three 

Slipping  of  Post  in  Timbering  of  Too 

Heading    Perhaps    Caused    by 

Undermining 

The  cave-in  in  the  new  Flatbush  Ave. 
subway  in  Brooklyn,  N.  Y.,  on  the 
night  of  May  8,  just  south  of  the  Pros- 
pect Park  Plaza,  is  thought  to  have 
been  due  to  the  settling  of  a  post  on 


The  concrete  structure  had  been  com- 
pleted to  the  end  of  the  previous  exca- 
vation, and  the  top  heading  for  the 
center  wall  had  been  driven  about  50 
ft.  further.  The  first  operation  on  re- 
suming work  was  to  excavate  the  trench 
in  the  bottom  of  this  heading  to  ex- 
tend the  center  wall.  This  trench, 
which  is  sheeted  and  braced  as  ex- 
cavated, had  been  carried  down  about 
7  ft.  at  the  end  of  the  previous  con- 
crete and  tapered  from  that  to  nothing 


POST    AT   RIGHT    SETTLED,    BREAKING    CAP    OVER    LEFT-HAND  KNEEBRACE 


the  east  side  of  the  top  heading,  in  the 
bench  of  which  a  trench  was  being  ex- 
cavated for  the  center  wall. 

The  subway  in  this  section  is  a 
double-track  concrete  structure  with  a 
center  wall  and  two  arches.  The  struc- 
ture at  the  point  where  the  accident 
occurred  is  being  built  by  driving  a 
top  heading  along  the  line  of  the  center 
wall,  excavating  a  trench  in  the  head- 
ing to  the  bottom  of  the  center  wall, 
then  concreting  the  wall  and  the 
umbrella,  and  coming  along  later  with 
the  outside  walls  of  the  final  arch. 
Work  had  been  shut  down  since  last 
November  on  this  particular  heading, 
which  was  at  the  time  about  300  ft. 
north  of  shaft  No.  3  in  Flatbush  Ave. 
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about  25  ft.  up  the  heading.  The  sheet- 
ing had  all  been  placed  nearly  to  the 
post  that  first  settled,  and  the  top  set 
of  bracing  put  in  for  the  entire  length 
of  the  excavation.  Conditions  found 
after  the  accident  indicated  that  the 
foreman  and  two  men  were  placing  the 
sheeting  in  front  of  this  post  at  the 
time  of  the  collapse. 

The  soil  through  which  the  tunnel  is 
being  driven,  though  subgrade,  is  about 
85  ft.  below  the  street  level,  is  very  dry 
and  contains  no  running  sand.  In 
places  it  has  almost  the  character  of 
hardpan,  being  compossd  of  clay,  sand 
and  boulders  thoroughly  mixed  and 
v/ithout  pockets.  In  places  in  the  head- 
ing where  the  accident  occurred  it  has 


stood  up  for  months  without  any  boards 
between  the  timber  sets.  It  is  sug- 
•gested  that  the  very  excellence  of  the 
ground  may  have  caused  some  careless- 
ness in  handling  the  sheeting. 

The  timber  sets  rest  on  12  x  12-in. 
blocking,  two  end  posts  and  a  center 
post  being  used  in  taking  out  the  head- 
ing. When  the  trench  excavation  be- 
gins kneebraces  are  put  in  and  the 
center  post  is  removed.  The  trench 
sheeting  is  about  3  ft.  from  the  inner 
sides  of  the  outside  posts. 

At  the  time  of  the  accident  one  of 
the  workmen  said  that  a  post  on  the 
east  side  of  the  tunnel  had  begun  to 
settle,  apparently  having  been  under- 
mined in  some  way  in  the  starting  of 
the  trench  excavation.  The  three  men 
who  were  killed,  were,  according  to  this 
statement,  attempting  to  brace  the 
post  when  it  collapsed.  Settlement  of 
this  post,  as  shown  by  the  position  of 
the  timbers  when  uncovered  broke  its 
cap  over  the  opposite  kneebrace.  This 
set  and  the  next  one  north  of  it  then 
gave  way,  letting  in  a  mass  of  mate- 
rial which  blocked  the  tunnel  for  about 
20  ft.,  buried  the  foreman  and  two 
of  the  workmen  and  imprisoned  the 
other  eight  men  in  the  crew  in  the 
heading.  The  electric  light  wires,  how- 
ever, were  not  broken,  and  the  eight 
men  were  taken  out  uninjured  in  about 
seven  hours  after  an  air  pipe  had  been 
driven  through  the  dirt  to  them  and  a 
small  heading  20  feet  long  had  been 
carried  through  the  top  of  the  slido^  by 
the  poling  board  method. 

The  cave  extended  clear  to  the  street 
surface,  where  it  showed  beneath  the 
car  tracks.  It  was  necessary  to  carry 
them  with  I-beams  across  the  holle 
formed  and  to  deck  a  section  of  the 
street  about  20  ft.  square. 

There  is  no  evidence  of  the  timbers 
having  broken  prior  to  the  collapse. 
The  bents  which  failed  are  the  fourth 
and  fifth  in  order  from  the  end  of  the 
concrete  previously  placed,  the  east  post 
of  the  fourth  bent  having  been  the  one 
to  settle.  The  sixth  bent  was  severely 
strained  and  the  cap  timber  sagged  3 
in.,  but  the  bent  held.  The  caps  in  this 
section  are  about  4  ft.  between  centers, 
and  it  is  stated  that  in  none  of  the 
other  headings  driven  by  this  method 
has  the  timber  shown  any  signs  of  car- 
rying a  heavy  load. 

The  work  of  removing  the  debris  had 
proceeded  so  far  by  May  14  that  all 
the  bodies  had  been  recovered,  the  orig- 
inal top  heading  had  been  cleared  out, 
the  two  missing  sets  had  been  replaced 
and  work  resumed.  The  woi'k,  which 
is  done  by  the  Degnon  Contracting 
Co.,  under  direction  of  the  Public  Serv- 
ice Commission,  First  Disti'ict,  will  be 
carried  forward  bv  the  same  methods. 
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Highways  in  Wartime  Discussed 
by  Canadian  Road  Congress 

The  Fifth  Canadian  Good  Roads 
Congress  was  held  at  the  Royal  Con- 
naught  Hotel,  Hamilton,  Ont.,  May  7- 
10,  with  a  large  number  of  delegates, 
including  many  from  the  United  States, 
in  attendance.  The  chair  was  occupied 
by  Capt.  J.  A.  Duchastel  de  Montrouge, 
of  Outremont,  Que.,  president  of  the 
Canadian  Good  Roads  Assn.  Mayor 
Booker,  of  Hamilton,  delivered  an  ad- 
dress of  welcome.  Other  speeches  of 
welcome  were  made  by  S.  L,  Squires, 
Toronto,  representing  the  Canadian 
Good  Roads  Assn.;  T.  R.  Kelly,  on  be- 
half of  the  Hamilton  Board  of  Trade, 
and  L.  B.  Howland,  president  of  the 
Canadian   Automobile   Association. 

W.  A.  McLean,  Deputy  Minister  of 
Highways  of  Ontario,  and  B.  Michaud, 
deputy  minister  of  highways  for  Que- 
bec, delivered  addresses.  James  H. 
McDonald,  ex-state  highway  commis- 
sioner of  Connecticut,  spoke  briefly, 
voicing  the  determination  of  the 
American  people  to  prosecute  the  war. 

The  principal  feature  of  the  second 
day's  proceedings  was  an  address  of  a 
highly  practical  character  by  Col  Will- 
iam D.  Sohier,  chairman  of  the  Massa- 
chusetts Highway  Commission,  who  em- 
phasized the  point  that  the  highways 
must  be  built  strong  enough  for  motor 
trucks.  Lieut.  Col.  W.  G.  McKen- 
drick,  D.  S.  0.,  who  had  been  director 
of  roads  for  the  Fifth  British  Army, 
told  of  his  work  in  roadmaking  in 
Flanders.  Arthur  H.  Blanchard,  con- 
sulting hlghw-iy  engineer  of  New 
York  City,  described  English  and 
American  practice  in  the  construction 
of  tar  surfaces  and  pavements.  F. 
Howard  Annis,  of  Whitby,  Ont.,  urged 
the  necessity  of  building  wider  roads. 

The  question,  "Who  Should  Pay  for 
the  Road?"  was  dealt  with  by  W.  A. 
McLean,  who  said  that  to  have  a  com- 
plete good  roads  system  the  cities  and 
tovims  should  pay  equally  w^th  the 
countries.  At  a  wartime  repast  in  the 
evening  the  principal  speakers  were 
James  H.  McDonald,  Col.  Sohier,  B. 
Michaud,  L.  B.  Howland  and  R.  T. 
Kelley.  At  the  morning  session  on  May 
8,  James  H.  McDonald  spoke  on 
"Drainage,"  expressing  a  preference  for 
the  English  and  Scotch  rubble  drain- 
age, as  compared  with  the  high  crown- 
center  highway.  L.  B.  Howland  out- 
lined certain  legislation  which  he  con- 
sidered necessary  for  the  regulation  of 
traffic  on  highways.  A.  Lalonde,  C. 
E.,  assistant  engineer  of  Outremont, 
Que.,  spoke  on  the  "Characteristics  of 
a  Good  Road." 

The  annual  meeting  of  the  Canadian 
Good  Roads  Association  was  held  in 
the  evening  when  the  following  of- 
fiers  were  elected:  Honorable  Presi- 
dent, Capt.  Du  Chastel  de  Montrouge, 
Outremont,  Que.;  President,  S.  L. 
Squire,  Toronto;  Secretary-Treasurer, 
G.  A.  Manamee,  Montreal. 

At  the  final  session  of  the  Congress 
several  addresses  on  technical  subjects 
were   delivered,   including   a   paper   by 


War   Spirit   Marks   Conven- 
tion of  Water- Works  Men 

Meet  in  St.  Louis  To  Discu.s8  Part  To 

Be  Taken  for  Victory,  and  Other 

Timely  Topics 

Intense  war  spirit  and  an  unexpect- 
edly large  attendance  marked  the  open- 
ing of  the  38th  annual  convention  of 
the  American  Water-Works  Assn.  at 
St.  liouis,  May  13-18.  More  than  four 
hundred  members,  with  two  hundred 
guests,  had  registered  when  the  conven- 
tion began  its  sessions  on  Tuesday  eve- 
ning. 

In  the  address  of  welcome  by  Mayor 
Keil,  as  in  all  the  proceedings,  formal 
and  informal,  stress  was  laid  on  the 
important  part  the  association  and  its 
members  could  play  in  the  winning  of 
the  war,  especially  through  the  preser- 
vation of  the  health  and  efficiency  of 
the  nation's  fighting  forces  and  the 
civilian  population. 

All  four  of  the  proposed  amendments 
to  the  constitution  of  the  association 
were  adopted.  New  officers  for  the  en- 
suing year  are:  Charles  R.  Henderson, 
manager  of  the  Davenport  Water  Co., 
Davenport,  Iowa,  elected  president; 
Carleton  E.  Davis,  chief  of  the  Bureau 
of  Water,   Philadelphia,  vice-president. 

The  efforts  of  the  American  Water- 
Works  Manufacturers'  Association  to 
make  a  showing  were  rewarded  with 
much  favorable  comment,  especially 
marked  at  the  handsomely  decorated 
booths  at  headquarters. 

The  social  side  of  the  convention 
came  in  for  a  large  share  of  attention 
on  the  afternoon  of  Tuesday,  the  open- 
ing day,  the  center  of  attraction  being 
a  golf  tournament.  Wednesday  after- 
noon the  boat  ride  to  the  filtration 
works  claimed  the  time  of  many  of  the 
members.  Thursday  will  be  "Superin- 
tendents' Day"  and  will  bring  out  a 
large  number  of  features  of  especial  in- 
terest to  the  managers  of  water-works. 

The  Minnesota  section  has  won  the 
cup  off'ered  for  the  largest  percentage 
of  gain  in  membership  in  the  year 
1917-18. 


C.  A.  Mullen,  director  of  the  paving 
department  of  the  Milton  L.  Hersey 
Co.,  Montreal,  and  one  by  E.  R.  Gray, 
city  engineer  of  Hamilton,  on  the 
"Abatement  of  the  Dust  Nuisance." 

It  was  decided  to  hold  the  nex*  con- 
vention at  Quebec.  An  interesting  fea- 
ture of  the  convention  was  an  exni- 
bition  of  road-making  machinery. 


City  Planning  Conference  Will  Be 
Held  in  St.  Louis 

War  housing  and  lessons  from  the 
planning  of  the  army  cantonments  are 
rmong  the  subjects  to  be  considered 
at  the  tenth  National  Conference  on 
City  Planning,  to  be  held  at  the  Statler 
Hotel,  St.  Louis,  Mo.,  May  27-29.  Other 
subjects  for  papers  and  discussion  in- 
clude the  zoning  system  in  practice,  as 


New   York  Stale   Will   Authorize 
iN'iagara  Power  Development 

Governor  Whitman  of  New  York  has 
signed  the  Thompson  bills  authorizing 
the  merger  of  three  Niagara  Falls 
power  companies,  and  permitting  them 
to  use  diverted  water  from  the  Niagara 
River  to  generate  additional  power 
needed  for  war  purposes.  These  bills 
were  introduced  at  the  request  of  the 
War  Department,  and  were  passed  and 
signed  over  vigorous  protests  from  city 
officials  of  Buffalo. 

The  measures  were  opposed  because 
it  was  believed  that  when  the  consolida- 
tion was  effected  it  would  result  in 
increased  rates,  at  the  same  time  abro- 
gating the  powers  of  the  Public  Service 
Commission.  On  account  of  this  oppo- 
sition, the  Governor  insisted  before  he 
signed  the  bills  that  representatives  of 
the  companies  concerned  sign  a  state- 
ment that  the  bills  are  approved  as  war 
measures  for  the  purpose  of  saving 
time  in  the  development  of  power 
needed  by  the  Federal  Government. 
The  statement  also  declared  that  the 
consolidated  companies  would  never 
claim  before  any  ratemaking  body  that 
the  capitalization  authorized  by  the  bills 
is  to  control  rates.  The  companies  fur- 
ther agreed  that  they  are  entirely  under 
the  control  of  the  Public  Service  Corn- 


Germany  Forms  Organization  for 
Promoting  War  Science 

It  is  reported  that  the  German  gov- 
ernment has  approved  the  formation 
of  an  organization  to  be  known  as  the 
"Kaiser  Wilhelm  Trust  for  the  Promo- 
tion of  War  Science."  The  aim  of  the 
trust  is  the  furtherance  of  the  de- 
velopment of  scientific  and  technical 
aids  to  warfare,  by  coordinating  the 
work  of  the  scientific  and  military 
forces.  According  to  the  report,  it  is 
planned  to  have  the  scientific  work 
carried  on  by  the  following  technical 
committees:  For  chemical  raw  mate- 
rials; for  the  production  of  munitions 
manufacturing  materials;  for  war 
materials  (powder,  explosives,  gas, 
etc.)  ;  for  physics  including  ballistics, 
telephony,  telegraphy,  determination  of 
target  distances,  measurements,  etc.; 
for  engineering  and  communication; 
for  aeronautics;  and  for  the  procure- 
ment and  preparation  of  metals. 


applied  to  industrial  and  residence  dis- 
tricts; city  planning  in  the  allied  coun- 
tries durmg  the  war;  an  industrial  sur- 
vey of  St.  Louis  and  the  St.  Louis 
city  plan. 

A  special  feature  of  the  conference 
will  be  breakfast  meetings,  when  each 
specialist  will  preside  over  a  small 
group  in  order  to  answer  questions  and 
give  advice  informally. 

The  officers  of  the  conference  are 
Frederick  Law  Olmsted,  Brookline, 
Mass.,  president,  and  Flavel  Shurtleff, 
Boston,  secretary. 
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War  Department  Authorizes  Con- 
struction of  Gun  Plant 

The  War  Department  has  arranged 
with  the  United  States  Steel  Corpora- 
tion for  the  construction  and  equipmeWt, 
for  the  Government,  of  a  modern 
ordnance  plant  on  Neville  Island,  in 
the  Ohio  River,  near  Pittsburgh.  A 
committee  composed  of  officers  of  the 
corporation  and  the  subsidiary  com- 
panies will  be  in  immediate  charge  of 
the  work,  without  compensation. 

The  plant  is  to  be  built,  equipped  and 
operated  without  profit  by  the  steel  cor- 
poration. Cannon  of  the  largest  cali- 
bers will  be  manufactured,  as  well  as 
heavy  projectiles  in  large  quantities. 
It  is  said  that  the  plant  will  be  the 
largest  in  the  world,  surpassing  in  size 
the  Krupp  works,  and  the  cost  of  build- 
ing will  be  $50,000,000,  or  more. 

Neville  Island  is  seven  miles  long 
and  not  more  than  a  mile  wide.  At  one 
end  is  the  Neville  furnace  of  the  Car- 
negie Steel  Co.,  a  subsidiary  of  the 
United  States  Steel  Corporation.  Rail- 
roads occupy  each  bank  of  the  river, 
paralleling  the  island,  the  New  York 
Central  R.R.  on  one  side  and  the  Penn- 
sylvania R.R.  on  the  other. 


Navy    Desires    Steam,    Electrical 
and  Radio  Engineers 

Trained  engineers  for  general  serv- 
ice in  the  Navy  in  steam  engineering, 
electrical  engineering  and  radio  duties 
are  desired  by  the  Bureau  of  Naviga- 
tion of  the  Navy  Department.  Appli- 
cants if  accepted  will  be  enrolled  as 
ensigns  in  the  Naval  Reserve  Force 
and  sent  to  the  reserve  officers'  school 
at  Annapolis  for  a  special  course  of 
about  four  months,  after  which  those 
who  finish  the  course  successfully  will 
be  placed  in  further  training  ashore  or 
afloat,  and  then  become  available  for 
regular  sea   or  shore   duty. 

Applicants  should  have  a  degree  in 
mechanical,  electrical  or  mining  engi- 
neering, should  have  had  at  least  2V^ 
years'  engineering  experience  after 
graduation  (not  as  sales  agents)  and 
should  be  physically  strong  and  sound 
in  health  and  not  more  than  35  years 
old. 

The  American  Institute  of  Electrical 
Engineers,  the  American  Institute  of 
Mining  Engineers,  the  American  So- 
ciety of  Mechanical  Engineers,  the 
Naval  Consulting  Board  and  the  Na- 
tional Research  Council  have  each  been 
requested  to  submit  a  list  of  50  names 
equally  proportioned  among  those  of 
men  trained  in  the  three  lines  of  duties 
mentioned  in  the  first  sentence  above, 
but  the  exact  duties  to  be  performed  in 
service  will  be  determined  after  the 
completion  of  the  course.  The  Engi- 
neering Council,  29  West  39th  St.,  New 
York,  is  acting  for  the  five  organizations 
named.  Each  applicant  should  send 
promptly  a  resume  of  his  education  and 
engineering  experience,  and  a  small 
photograph  and  letters  of  recommenda- 
tion if  possible.  A  class  at  Annapolis 
will  probably  be  formed  about  June  15. 


Building  of  Wooden  Ships 
Is  Increasing  Fast 

One  Atlantic  Yard  Has  Launched  Two 

Vessels — Pacific    Coast    Firm    Has 

Put  Thirteen  Into  Water 

Records  of  the  Emergency  Fleet  Cor- 
poration show  that  the  contractors  in 
shipyards  engaged  in  producing  wooden 
merchant  vessels  have  launched  a  total 
of  168,500  tons  in  the  5%  months  since 
Dec.  1,  when  the  first  of  its  wooden  ves- 
sels took  the  water  on  the  Pacific  coast. 
A  large  progressive  increase  each 
month  in  the  number  of  vessels 
launched  and  in  the  number  of  pro- 
ducing yards  is  shown  by  the  figures. 
Only  two  hulls  with  a  total  capacity 
of  7500  tons  were  launched  in  Decem- 
ber, and  none  was  completed  in  Jan- 
uary. In  February,  however,  five  hulls, 
with  a  capacity  of  18,500  tons,  took  the 
water,  while  11,  amounting  to  45,500 
tons,  were  produced  in  March;  17  with 
a  capacity  of  60,500  tons  in  April,  and 
11  of  39,500  tons  in  the  first  12  days  of 


May.  There  are  now  21  firms  which 
have  launched  at  least  one  ship  apiece, 
15  of  them  with  a  total  of  39  vessels 
to  their  credit  being  on  the  Pacific 
coast,  three  which  have  launched  one 
ship  apiece  on  the  Gulf  coast,  one  on  the 
Great  Lakes  which  has  launched  one 
hull,  and  two  on  the  Atlantic  coast 
which  have  each  produced  three  ves- 
sels. 

One  of  these  vessels,  the  second  to 
be  launched  on  the  Atlantic  coast,  and 
the  second  hull  completed  at  the  yard 
of  the  Foundation  Co.,  Newark,  N.  J., 
is  shown  on  the  front  cover  of  this  is- 
sue, while  the  third  vessel  was  launched 
by  the  Portland  Shipbuilding  Co.,  Port- 
land, Me.,  on  May  8. 

One  firm  on  the  Pacific  coast,  the 
Grant-Smith-Porter  Co.,  at  Aberdeen, 
Wash.,  launched  13  hulls  between  Feb. 
24  and  May  12.  Two  other  firms  have 
launched  four  apiece,  while  three  have 
launched  three  apiece.  A  total  of  46 
vessels  constructed  under  the  wood 
shipbuilding  program  of  the  Emergency 
Fleet  Corporation  had  been  put  in  the 
water  by  May  12. 


Contracts  for  Mississippi 
Steel  Barges  Let 

Eighteen  To  Be  Built  for  Federal  Gov- 
ernment  at   Unit   Cost   of 
About   $90,000. 

Steel  barges  are  to  be  built  with 
Government  funds  for  operation  on  the 
Mississippi  River.  Contracts  for  18  of 
the  vessels  have  just  been  let  to  three 
different  firms  by  the  United  States 
office  at  St.  Louis,  which  designed  the 
barges  for  the  inland  waterways  com- 
mittee of  the  railroad  administration. 
A  fund  of  $3,600,000  was  diverted  from 
the  Shipping  Board  for  the  purpose 
some  months  ago. 

The  barges  are  to  be  300  ft.  long 
with  48  ft.  beam  and  10  ft.  total  depth. 
They  are  designed  for  freight  capacity 
increasing  from  570  tons  on  3  ft.  draft 
up  to  2600  tons  on  8  ft.  draft.  Dis- 
placement is  1420  tons  and  weight  of 
steel  and  fittings  460  tons.  Oil  will  be 
carried  in  the  compartments  below  deck. 
The  cargo  hopper,  depressed  5  ft.  from 
the  outside  framing,  is  36  x  256  ft.  in 
plan.  It  is  intended  that  the  barges 
be  towed. 

Bids  were  received  on  24  barges  from 
six  firms,  all  quoting  on  construction  ex- 
clusive of  the  cost  of  steel,  which  is  to 
be  furnished  by  the  Government.  Three 
of  the  bids  were  considered  exces- 
sive, ranging  from  $89,000  to  $123,- 
000  per  barge.  The  successful  bidders, 
each  of  whom  got  six  barges,  were  the 
Dravo  Construction  Co.,  Pittsburgh, 
$64,000;  Dubuque  Boat  and  Boiler  Co., 
Dubuque,  Iowa,  $65,000;  Marietta  Man- 
ufacturing Co.,  Point  Pleasant,  W.  Va., 
$64,959.  The  barges  contain  285  tons 
of  plates,  which  the  Government  esti- 
mates at  3^/40.,  and  135  tons  of  shapes, 
at  3c.,  so  that  the  total  cost  with  steel 
will  be  about  $92,000  per  barge.  Deliver- 
ies will  not  be  made  until  June,  1919. 


Administrator    of    War    Labor 
Activities  Appointed 

The  Secretary  of  Labor  has  appointed 
Felix  Frankfurter,  of  Harvard  Univer- 
sity, as  administrator  of  war  labor 
activities.  The  creation  of  the  office 
is  designed  to  bring  under  central 
control  the  labor  activities  of  all  Gov- 
ernment departments  dealing  with  the 
production  of  war  materials.  Mr. 
Frankfurter  will  coordinate  the  indus- 
trial sections  of  the  War  and  Navy  De- 
partments, the  Shipping  Board,  the  De- 
partment of  Agriculture  and  the  War 
Industries  Board.  Heretofore  all  of 
these  departments  have  acted  independ- 
ently in  obtaining  their  labor  supplies 
and  in  making  wage  awards. 

Mr.  Frankfurter  has  been  serving  as 
assistant  to  the  Secretary  of  War.  He 
recently  returned  from  England  and 
France,  where  he  studied  war  labor 
activities.  He  said  that  the  new  office 
would  work  for  uninterrupted  maxi- 
mum  production. 

"Steps  will  at  once  be  taken  by  the 
Government  as  employer,  through 
whatever  department  it  may  be  operat- 
ing, toward  uniformity  of  treatment 
so  as  to  secure  stability  of  conditions 
and  therefore  the  needed  production," 
he  said.  "I  shall  have  the  benefit  of 
the  experience  and  support  of  the  able 
industrial  services  of  the  different  de- 
partments of  the  Government.  All  are 
agreed  on  the  end  to  be  attained — 
maximum  production  under  the  fairest 
conditions — which  alone  will  insure  the 
quickest  winning  of  the  war." 


Cities    Co-operate    in    Work    of 
Capital  Issues  Committee 

The  Capital  Issues  Committee  an- 
nounced May  12  that  the  number  of 
applications  considered  during  the 
week  just  passed  was  greater  than  in 
any  previous  week  of  its  existence.  The 
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committee  determined  37  cases,  aggre- 
jjating  $27,487,277.56,  of  which  $4,811,- 
000  were  disapproved.  In  addition  to 
the  amount  formally  disapproved,  post- 
ponement for  the  period  of  the  war 
was  secured  informally  of  issues  aggre- 
gating $4,990,000.  The  $22,676,277.56 
approved  included  $6,777,084  of  re- 
funding obligations,  so  that  the  new 
issues  approved  aggregated  $15,899,- 
193.56.  New  issues  for  the  correspond- 
ing period  last  year  amounted  to  $14,- 
196,500. 

The  committee  stated  that  spread  of 
the  knowledge  of  its  aims  and  purposes 
continued  to  be  reflected  in  voluntary 
postponement  of  security  issues,  a  case 
being  cited  in  the  City  of  St.  Louis, 
Mo.,  which  has  adopted  a  policy  of 
financial  preparedness  consistent  with 
the  national  welfare.  The  city  has 
notified  the  committee  that  it  is  going 
ahead  with  securing  local  authority  to 
create  certain  debts  and  advertising 
the  issues  of  bonds  therefor,  so  that 
they  may  be  marketed  readily  at  the 
proper  time,  but  that  it  will  submit  for 
approval  by  the  committee  only  such 
issues  as  are  for  urgent  and  essential 
purposes.  The  city  is  at  present  ad- 
vertising about  $14,000,000  of  bonds 
which  it  does  not  propose  to  market 
until  the  conclusion  of  the  war.  Other 
municipalities  in  Federal  Reserve  Dis- 
trict No.  8  are  adopting  the  same 
patriotic  course.  The  Milwaukee  mem- 
ber of  the  subcommittee  of  the  Min- 
neapolis Federal  Reserve  District  re- 
ports that  the  city  of  Milwaukee,  in 
bringing  its  needs  into  conformity  with 
the  national  interests,  has  reduced 
presently  contemplated  bond  issues  from 
$5,740,000  to  $1,050,000. 


Washington  Garbage  May  be  Fed 
to  Pigs,  Livestock  or  Poultry 

Authority  to  buy  or  lease  the  plants 
used  by  the  Washington  Fertilizer  Co. 
for  the  collection,  removal  and  reduc- 
tion of  garbage,  and  by  M.  R.  Ready 
for  collection  and  disposal  of  municipal 
refuse,  has  been  given  to  the  Commis- 
sioners of  the  District  of  Columbia  by 
a  Congressional  act  signed  by  the 
President,  May  6.  If  prices  cannot  ba 
agree  on,  the  Commission  may  take 
the  plants  at  once,  the  price  to  be  de- 
termined by  appraisers  appointed  by 
the  Attorney  General,  with  right  of 
appeal  to  the  District  Court  and  on 
up  to  the  United  States  Supreme  Court. 

Feeding  the  District  garbage  to 
"pigs,  livestock  or  poultry"  on  District 
institution  land  or  on  land  bought  or 
leased  for  the  purpose  is  authorized; 
or  the  garbage  may  be  temporarily 
disposed  of  by  burial.  The  purchase  of 
collection  equipment,  either  horse- 
drawn  or  motor,  is  also  authorized.  A 
total  of  $620,000  may  be  spent  to  carry 
out  the  provisions  of  the  act,  under  the 
following  limitations: 

(1)  Purchase  of  garbage  plant,  not 
more  than  $85,000;  (2)  refuse  plant, 
$50,000;  pigs,  livestock  and  poultry, 
$200,000. 


School  Established  at  Stevens  for 
Navy   Officers 

A  school  to  be  known  as  the  United 
States  Navy  Steam  Engineering  School 
has  been  established  at  Stevens  Insti- 
tute of  Technology,  Hoboken,  I'.  J.,  un- 
der the  guidance  of  Dean  F.  L,  Pryor, 
civilian  director.  Its  purpose  is  the 
training  of  considerable  numbers  of 
naval  engineering  officers. 

The  course  consists  of  five  months' 
training,  divided  as  follows:  One  month 
of  military  training  at  the  Naval  Train- 
ing Camp,  Pelham  Bay  Park,  New 
York;  one  month  at  the  U.  S.  Navy 
Steam  Engineering  School;  two  months' 
practical  training  on  board  ships  and 
in  repair  shops  in  the  vicinity  of  New 
York,  and  one  month  finishing  course 
at  the  U.  S.  Navy  Steam  Engineering 
School. 

The  school  is  open  to  men  between  21 
and  30,  who  are  physically  qualified,  of 
thorough  ability  and  officer-like  char- 
acter, and  who  have  completed  the  en- 
gineering course  at  any  recognized 
technical  school. 

The  announcement  states  that  the 
school  presents  particularly  desirable 
opportunities  to  the  young  technical 
man,  both  in  affording  him  a  proper 
outlet  for  his  trained  faculties  during 
the  war,  and  in  rounding  out  his  col- 
lege work  with  a  practical  course  and 
school  experience  which  will  be  of  value 
to  any  engineer.  The  service  that  a 
graduate  from  the  school  will  perform 
will  be  that  of  an  engineer-officer  in 
the  auxiliary  service  of  the  Navy.  A 
graduate  of  the  school  will  be  commis- 
sioned an  ensign  in  the  U.  S.  Naval 
Reserve  Force. 

Any  men,  graduates  or  undergradu- 
ates, who  are  registered  in  the  draft 
can  enroll  with  the  proper  enrolling 
officer  by  securing  from  the  draft  board 
letters  of  release,  which  in  all  proba- 
bility, it  is  stated,  can  be  obtained  for 
this  purpose,  provided  the  men  are  not 
included  in  the  current  draft  quota. 

Special  provision  has  been  made  for 


the  continuance  of  the  school  with 
proper  material  by  a  Navy  regulation 
which  permits  undergraduates  of  the 
freshman,  sophomore  and  junior  classes 
in  recognized  engineering  schools  to  en- 
roil  in  the  Navy  with  a  rating  of  sea- 
man, second  class,  and  continue  their 
/•nurses  at  the  institutions  where  thej 
have  matriculated.  Such  men  will  be 
called  into  active  service  after  their 
graduation  and  can  at  that  time,  if 
physically  qualified  to  pass  an  officer's 
physical  examination,  enroll  for  the 
course  at  the  U.  S.  Navy  Steam  Engi- 
neering School. 

Information  has  been  sent  to  all 
registered  technical  schools  and  should 
be  on  file  at  the  president's  office.  For 
any  additional  details  application  can 
be  made  to  the  Civilian  Director,  U.  S. 
Navy  Engineering  School,  Stevens 
Institute,  Hoboken,  N.  J. 


War  Aspects  of  Fire  Protection 
Discussed  at  Chicago 

Greater  attention  needed  by  fire  pre- 
vention and  fire  protection  at  army 
camps  and  munition  factories  was  em- 
phasized in  a  statement  made  by  W.  H. 
Merrill  at  the  annual  convention  of  the 
National  Fire  Protection  Assn.,  held 
at  Chicago  May  7-9.  Mr.  Merrill,  who 
is  president  of  the  Underwriters'  Labo- 
ratories and  chairman  of  the  fire  pre- 
vention section  of  the  War  Industries 
Board,  said  that  in  many  cases  such 
emergency  plants  have  been  built  with 
little  consideration  for  fire  hazard,  al- 
though their  destruction  might  seriously 
affect  the  program  for  output  of  muni- 
tions. On  the  other  hand,  owing  to 
good  equipment  and  systematic  watch- 
ing systems  at  camps,  munition  fac- 
tories, shipbuilding  yards,  etc.,  the  fire 
losses  during  the  construction  period 
were  unprecedentedly  low. 

Emergency  housing,  fire  protection 
for  cantonments  and  war-emergency 
buildinc,s  of  wood  construction  to  meet 
the  situation  existing  in  many  indus- 
trial   centers    and    army    cantonments 
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were  the  subject  of  recommendations 
prepared  by  the  committee  on  fire-re- 
sistant construction.  Specifications  for 
standard  fire  tests  were  presented  by 
the  committee. 

Elmer  C.  Jensen,  director  of  the 
American  Institute  of  Architecture,  and 
Sidney  J.  Williams,  engineer  of  the 
Wisconsin  Industrial  Commission,  dis- 
cussed fire  protection  and  building-code 
requirements  in  regard  to  hotels  and 
apartment  houses.  Classification  of 
industrial  buildings  according  to  the 
number  of  occupants  as  determined  by 
stair  capacity  was  reported  on  by  the 
committee  on  safety  to  life. 

Officers  elected  for  the  association 
for  the  next  year  are  as  follows :  Presi- 
dent, F.  J.  T.  Stewart,  New  York;  vice 
presidents,  H.  0.  Lacount,  Boston,  and 
W.  E.  Mallalieu,  New  York;  chairman 
of  the  executive  committee,  H.  L. 
Phillips,  Hartford,  Conn. ;  secretary  and 
treasurer,  Franklin  H.  Wentworth, 
Boston. 

Indiana  Lower  Court  Holds  State 
Highway  Law  Invalid 

The  now  state  highway  commission 
law  of  Indiana,  passed  by  the  last  leg- 
islature, has  been  declared  unconsti- 
tutional by  Judge  Cloe  of  the  Hamilton 
County  Circuit  Court. 

The  action  was  taken  in  overruling  a 
demurrer  filed  by  the  state,  against  a 
suit  questioning  the  validity  of  the  law. 
The  ruling  will  stop  work  only  on  the 
Range  Line  highway  in  Hamilton 
County,  but  in  the  face  of  this  decision 
it  is  reasonably  certain  that  no  work 
will  be  done  on  other  state  routes  until 
the  higher  courts  decide  on  the  consti- 
tutionality of  the  law.  This  is  con- 
sidered unfortunate,  in  view  of  the  very 
large  amount  of  work  planned  for  the 
next  two  years  by  the  commission. 


New  York  State  Barge  Canal  Is 
Completed  for  Navigation 

The  New  York  State  Barge  Canal 
was  made  navigable  May  10  for  its 
entire  length  by  the  removal  of  the 
earth  wall  that  separated  the  canal 
from  the  Genesee  River  in  Genesee 
Valley  Park  at  Rochester. 

State  Engineer  Frank  M.  Williams, 
his  deputy,  the  division  engineer  for 
the  western  division,  and  assistants 
were  present,  and  the  first  water  from 
the  river  was  admitted  to  the  canal  by 
the  state  engineer.  Although  much 
work  remains  to  be  done  before  the 
canal  is  completed,  it  is  now  navigable 
from  end  to  end.  With  the  final  work 
on  the  canal  being  completed  at  Roches- 
ter, it  was  noted  by  state  officials 
that  the  first  work  was  done  just  west 
of  Rochester  in   May,   1905. 

Board    Censures    Local    Associa- 
tions for  Stand  on  Profit  Tax 

The  Board  of  Direction  of  the  Ameri- 
can Society  of  Civil  Engineers  passed 
the  resolution  printed  below  A.pr.  16, 
after  receiving  protests  from  the  asso- 
ciation? of  members  of  the  society  in 
Utah.    Colorado,    and    the    Northwest 


against  resolutions  passed  by  the  board 
on  Nov.  1  last,  which  called  for  a  re- 
peal of  the  excess  profit  tax  as  applied 
to  the  incomes  of  engineers; 

"Resolved,  that  while  disclaiming  any 
desire  to  control  individual  opinion  or 
its  expression,  or  any  protest  of  local 
associations  of  the  Society,  made  to 
the  board  against  any  of  its  acts,  the 
Board  of  Direction  disapproves  ai.d  con- 
demns the  action  of  the  Utah,  Colorado 
and  Northwestern  local  associations  in 
making  public  their  official  action  which 
protested  against  the  action  of  this 
board." 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMERICAN  SOCIETY  OP  MECHAN- 
ICAL. ENGINEERS:  29  West  3?th 
St.,  New  York  ;  Spring  meeting, 
June    4-7,   Worcester,    Mass. 

NATIONAL  MUNICIPAL  LEAGUE  ; 
703  North  American  Building,  Phila- 
delphia ;  June  4-6,  New  York  City. 

AMERICAN  INSTITUTE  OF  CHEMI- 
CAL ENGINEERS;  129  York  St., 
Brooklyn,  N.  Y.  ;  June  19-22,  B.er- 
lin,  N.   H. 

AMERICAN  CONCRETE  INSTI- 
TUTE ;  27  School  St.,  Boston ;  June 
27-29,  Atlantic  City,  N.  J. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS  :  University  of 
Pennsylvania,  Philadelphia ;  June 
25-28,   Atlantic  City,   N.   J. 

AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS ;  29  West 
39th  St..  New  York  ;  June  26-28,  At- 
lantic City,   N.   J. 


The  American  Society  of  Mechanical 
Engineers  will  hold  its  annual  spring 
meeting  this  year  at  Worcester,  Mass., 
June  4-7.  On  the  first  evening  at  the 
Hotel  Bancroft  there  will  be  a  meeting 
of  welcome,  followed  by  a  reception  and 
dance;  June  5  will  be  "New  England 
Day"  and  the  morning  meeting  will  be 
held  at  the  Worcester  Polytechnic  In- 
stitute, the  afternoon  and  evening  ses- 
sions at  the  Hotel  Bancroft.  In  the 
morning  various  industries  and  their 
relations  to  the  war  will  be  discussed; 
in  the  afternoon  there  will  be  a  general 
session  and  an  industrial  safety  and 
workmen's  compensation  session.  The 
evening  will  be  devoted  mainly  to  a  dis- 
cussion of  "How  the  Engineering  So- 
cieties Can  Assist  in  the  Procurement 
Program  of  the  Government."  Thurs- 
day will  be  given  up  to  general,  fuel  and 
public  relations  sessions,  with  an  inspec- 
tion of  the  Norton  Co.'s  community  hous- 
ing and  garden  projects  in  the  afternoon, 
and  a  dinner  and  illustrated  lecture  in 
the  evening.  On  June  7  there  will  be 
an  automobile  trip  to  Camp  Devens, 
Ayer,  Mass.,  in  the  morning,  and  also  a 
trip  to  Concord  and  Lexington  in  the 
afternoon. 

The  Duluth  Association  of  Members 
of  the  American  Society  of  Civil  Engi- 
neers will  hold  a  joint  dinner  and  meet- 
ing, on  the  evening  of  May  20,  to  which 


engineers  in  all  branches  of  the  pro- 
fession in  the  Duluth  region  are  invited. 
The  meeting  will  be  addressed  by  Cal- 
vin W.  Rice,  national  secretary  of  the 
American  Society  of  Mechanical  Engi- 
neers. Richard  Khuen,  Jr.,  of  the 
American  Bridge  Co.,  Pittsburgh,  will 
give  an  illustrated  talk  on  the  erection 
of  the  Hell  Gate  bridge  at  New  York 
City.  Kirby  L.  Strickland,  Chicago, 
will  present  a  paper  on  the  erection  of 
the  Union  Pacific  bridge  over  the 
Missouri  River  at  Omaha,  illustrated 
by  pictures  taken  during  the  erection. 
John  R.  Allen,  dean  of  the  College  of 
Engineering,  University  of  Minnesota, 
will  also  address  the  meeting.  Follow- 
ing the  program  there  will  be  a  general 
discussion  of  matters  pertaining  to  the 
engineering  profession  in  the  Duluth 
region. 

The  Civil  Engineers'  Society  of  St. 
Paul  has  elected  the  following  officers: 
President,  A.  F.  Meyer;  vice  president, 
E.  S.  Spencer;  secretary,  Paul  C. 
Gauger;  treasurer,  E.  O.  Korsmo. 

N.  J.  Whelan,  industrial  commis- 
sioner of  the  Wisconsin  -  Minnesota 
Light  &  Power  Co.  at  Eau  Claire,  and 
V.  S.  Hillyer,  construction  engineer  of 
that  company,  spoke  before  The  Engi- 
neers' Society  of  Milwaukee,  May  8  on 
the  construction  of  Wissota  dam.  Mov- 
ing pictures  were  taken  while  the  dam 
was  in  course  of  construction,  and  the 
most  important  reels  were  shown  on  the 
screen. 

The  Nebraska  Association  of  Civil 
Engineers  held  a  meeting  May  4  at 
Grand  Island  during  the  trip  to  inspect 
the  new  bridge  of  the  Chicago,  Burling- 
ton &  Quincy  R.R.  Co.  at  that  place. 
A  number  of  visiting  engineers  from 
other  railroads  and  various  parts  of 
the  country  were  at  the  bridge  during 
the  day  to  inspect  the  new  plan  of  con- 
structing river  piers  by  the  use  of  the 
Bignell  jet  piling 

The     Harvard     Engineering     Society 

of  New  York  will  hold  its  an- 
nual field  day  May  25  at  the  Short 
Hills  Club,  Short  Hills,  N.  J. 

The  Colorado  Association  of  Mem- 
bers of  the  American  Society  of  Civil 
Engineers,  at  its  meeting  on  May  11, 
was  addressed  by  Charles  W.  Com- 
stock,  Z.  E.  Sevison,  state  highway 
engineer  of  Wyoming,  and  J.  A. 
Maloney,  secretary  of  the  Colorado  State 
Highway  Commission,  on  highways  and 
highway  engineering. 

On  May  18  there  will  be  a  joint  techni- 
cal session  of  the  Pittsburgh  and  Cleve- 
land District  Sections  of  the  Associa- 
tion of  Iron  and  Steel  Electrical  Engi- 
neers at  Youngstown,  Ohio.  The  fea- 
ture of  the  session  will  be  a  visit  of  in- 
spection to  the  McDonald  and  Ohio 
works  of  the  Carnegie  Steel  Company. 

The  New  York  Chapter  of  the  Ameri- 
can Association  of  Engineers  will  hold 
its  annual  election  of  officers  at  the 
Hotel  McAlpin,  New  York  City,  on  the 
evening  of  May  22.    G.  .A..  Harris,  chief 
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engineer,  American  Steel  Export  Co., 
will  speak  on  "Opportunities  for  the 
American  Engineer  in  the  Export 
Field." 

The  Louisiana  Engineering  Society 
was  addressed  May  18  by  T.  F.  Carlisle, 
British  consul  in  New  Orleans,  on 
"Britain  and  the  War  —  The  Last 
Twelve  Months." 


Personal  Notes 


J.P.J.  Williams,  for  the  past 
year  first  assistant  engineer  with  the 
Concrete  Steel  Engineering  Co.  of  New 
York  City,  and  formerly  associate 
editor  of  Engineering  Record,  lias 
returned  to  the  publishing  field  as  as- 
sistant to  the  vice-president  of  the 
McGraw-Hill  Co.,  Inc.  Mr.  Williams 
was  graduated  from  the  University  of 
Pennsylvania  in  1898,  and  subsequently 
received  the  degrees  of  master  of 
science  and  civil  engineer  from  the  same 
institution,  where  he  served  for  two 
years  as  instructor  in  engineering  after 
graduation.  Of  the  14  years  which  then 
elapsed  before  he  joined  the  staff  of 
Engineering  Record  in  1915,  seven 
were  devoted  to  teaching  structural 
engineering  at  Swarthmore  College, 
Columbia  University,  the  University 
of  California  and  the  University  of 
Minnesota.  The  other  seven  years  were 
spent  in  drafting  and  design  work  with 
the  Pennsylvania  Steel  Co.,  the  South- 
ern Pacific  Co.,  the  Baltimore  Bridge 
Co.,  the  Baltimore  &  Ohio  R.R.  and  the 
McClintic-Marshall  Construction  Co. 
Mr.  Williams  is  the  author  of  several 
articles  in  Engineering  Neirs  and  En- 
gineering Record  and  of  discussions 
before  the  American  Society  of  Civil 
Engineers. 

George  H.  Fenkel  has  re- 
signed as  commissioner  of  public  works, 
Detroit,  to  become  civil  engineer  to  the 
Water-Works  Bureau. 

J  .  M  .  O  A  T  e  s  ,  superintendent  of 
the  Atlantic  Bitulithic  Co.,  until  re- 
cently in  charge  of  the  military  high- 
way being  built  by  the  city  of  Newport 
News,  connecting  Government  embark- 
ation camps,  has  been  transferred  to 
the  naval  operating  base,  Norfolk,  Va. 

C  .  E  .  Smith,  city  consulting  en- 
gineer, St.  Louis,  has  received  a  com- 
mission as  major  in  the  construction 
division  of  the  army,  and  has  resigned 
his  position  with  the  city. 

Benjamin  L.  Smith  was  en- 
gaged by  the  American  International 
Shipbuilding  Corporation  as  engineer 
of  utilities  and  not  as  assistant  to  the 
engineer  of  utilities  as  stated  in  Engi- 
neering News-Record  of  May  2,  p.  885. 

Harry  Arthur  Hope,  consult- 
ing industrial  engineer,  has  established 
offices  at  55  Liberty  St.,  New  York  City. 

D.  Hubbard  has  been  appointed 
division   engineer  of  the   Baltimore  & 


Ohio  K.R.,  at  Newark,  Ohio,  succeed- 
ing C.  R.  Diermar,  transferred. 

D.  R  o  U  N  S  E  V  I  L  L  E,  engineer  main- 
tenance of  way,  Chicago  North  West- 
ern Ry.,  Chicago,  has  been  appointed 
assistant  to  the  chief  engineer.  The  of- 
fice of  engineer  maintenance  of  way  has 
been  discontinued. 

W.  H.  P  E  N  F  I  E  L  D,  assistant  to  the 
vice-president,  Chicago,  Milwaukee  & 
St.  Paul  Ry.,  Chicago,  has  become  engi- 
neer of  track  maintenance,  with  head- 
quarters at  Chicago. 

A.  J.  M  I  t  z  E  L,  assistant  engineer, 
Hocking  Valley  Ry.,  is  now  associated 
with  the  American  Steel  &  Wire  Co., 
Cleveland. 

H.  L.  Archbold  has  become  divi- 
sion engineer  of  the  Southern  Pacific 
Co.  at  Tucson,  Ariz.  Mr.  Archbold  suc- 
ceeds J.  D.  Mathews,  resigned. 

H.  J.  H  a  N  L  I  N  has  become  sanitai-y 
engineer  of  the  St.  Louis-Southwestern 
lines,  with  offices  at  Texarkana,  Ark. 
Mr.  Hanlin  succeeds  H.  W.  Van  Hoven- 
Oerg,  who  has  become  sanitary  engi- 
neer for  the  United  States  Public 
Health  Service. 

H.  C.  Phillips,  general  secretary 
of  the  Presidents'  Conference  Commit- 
tee of  the  railroads,  has  resigned  to 
become  chairman  of  the  Western  group 
of  the  Engineering  Committee  at  Chi- 
cago. Mr.  Phillips,  formerly  chief  engi- 
neer of  the  Coast  lines  of  the  Santa 
Fe  system,  and  later  valuation  engi- 
neer for  the  system,  left  the  latter  posi- 
tion in  1915  to  become  assistant  general 
secretary  of  the  Presidents'  Conference 
Committee.  He  was  made  general  sec- 
retary in  1917. 

B.  M.  Hall  has  been  appointed  to 
the  municipal  board  of  consulting  engi- 
neers, Atlanta,  Ga.  Mr.  Hall  succeeds 
G.  R.  Solomon,  who  has  received  a  com- 
mission in  the  Engineer  Corps. 

McLean  Long,  consulting  engi- 
neer, New  York  City,  has  removed  his 
office  to  120  Broadway. 

W.  Jess  Brown  has  become  dis- 
trict engineer  of  the  Portland  Cement 
Assn.,  in  charge  of  the  Atlanta  office. 
Mr.  Brown  succeeds  C.  N.  Wiley,  who 
resigned  to  reenter  the  service  of  the 
Standard  Portland  Cement  Co.  at  its 
Leeds  (Ala.)  plant.  Mr.  Brown  has 
been  with  the  Portland  Cement  Assn. 
for  a  number  of  years. 

G.  C.  Harding  has  become  chief 
draftsman  for  the  Fede-al  Bridge  & 
Structural  Co.,  Waukesha,  Wis.  Until 
recently  Mr.  Harding  was  engaged  in 
the  supervision  of  the  detail  design  of 
structural  steel  parts  for  the  composite 
ships  being  built  by  the  Mobile  Ship- 
building Co.,  Mobile,  Ala. 

M.  J.  Henoch,  chief  building  in- 
spector, Sioux  City,  Iowa,  has  resigned 
to  become  superintendent  of  construc- 
tion for  the  Davidson  Realty  Co.  Mr. 
Henoch  is  secretary  of  the  Civil  Engi- 
neers* Society  of  Sioux  City. 

A  .  F  .  Lewis,  assistant  city  en- 
gineer, Schenectady,  N.  Y.,  has  resigned 
to  enter  the  ground  school  of  the  avia- 


tion section  of  the  Signal  Corps  at  (Cor- 
nell University. 

J  .  B  .  M  C  C  L  A  I  .V  ha.s  become  bridge 
c/\gineer  of  the  Seaboard  Air  Line  Ry., 
succeeding  Guy  Pinner,  resigned.  Mr. 
.McClain  was  previously  assistant  bridge 
engineer;  W.  C.  Binford  sacceeds  him 

Charles  A.  Lee,  assistant  engi- 
neer, British  Columbia  Electric  Co., 
Vancouver,  B.  C,  has  entered  the 
United  States  Na/y  as  a  lieutenant  in 
the  civil  engineering  corps.  Mr.  Lee 
has  been  in  the  service  of  the  British 
Columbia  Electric  Co.  since  1909,  en- 
gaged in  hydro-electric  developments. 


Obituary 


Died  in  the  Service 
of  Their  Country 

Lieut.  Edward  Hale  Perry 
of  the  Sixth  Engineers,  U.  S.  A.,  was 
killed  Mar.  30  in  the  battle  in  Picardy. 
It  is  believed  that  he  was  a  member  of 
a  small  party  of  American  engineers 
who  volunteered  for  emergency  service 
with  the  command  of  Brigadier  Gen- 
eral Carey,  which  on  Mar.  26  and  the 
six  days  following,  in  fighting  of  the 
bitterest  character  against  formidable 
odds,  effectually  blocked  the  German 
advance  at  one  of  the  weakest  parts 
of  the  British  line,  and  closed  the  gate- 
way to  Amiens  at  that  point.  After 
his  graduation  from  Harvard  University 
in  1909,  Lieutenant  Perry  studied  in 
the  Graduate  Schools  of  Applied  Science 
and  in  1913  received  the  degree  of  M.  E. 
He  entered  the  Officers'  Training  School 
at  Plattsburg  in  May,  1917,  and  later 
became  a  reserve  officer  in  charge  of 
mining  and  sapping. 

Lieut.  Robert  Brinton 
Hill  has  been  killed  on  the  western 
front  in  the  service  of  the  British  Royal 
Flying  Corps,  in  which  he  enlisted  in 
September,  1917.  Immediately  after  h.s 
graduation  from  Towne  Scientific  School 
University  of  Pennsylvania,  in  1914, 
Lieutenant  Hill  entered  the  service  of 
the  Portland  Cement  Assn.  and  became 
manager  of  the  bur.  au  of  accidents  and 
prevention  work. 


Frederick  Rem  sen  Hut- 
ton,  honorary  secretary  of  the  United 
Engineering  Society,  and  who  was  for 
25  years  Secretary  of  the  American 
Society  of  Mechanical  Engineers,  died 
May  14  in  New  York,  in  his  sixty -fifth 
year. 

Professor  Hutton  was  born  in  New 
York  City  and  was  graduated  from  Co- 
lumbia University  in  1878.  From  1877 
to  1907  he  was  professor  of  mechanical 
engineering  at  Columbia  University 
and  for  six  years  he  was  dean  of  the 
faculty  of  applied  science.  He  was 
the  author  of  "Mechanical  Engineering 
of  Power  and  Plants."  "Heat  and  Heat 
Engines."  "The  Gas  Engine,"  and  "Me- 
chanical Engineering  of  Steam  Power 
Plants." 


NEWS  OF  Engineering  Industries 


FOR     MANUFACTURERS     WHO     SERVE     ENGINEERS     AND     CONTRACTORS 


Cement  Prices  Fixed  for 
Government  Needs 

Prices  Previously  Paid  by  Government 

Increased — Warning    Against 

Advances  to  Public 

The  Government  price-fixing  com- 
mittee has  adjusted  the  relations 
between  the  cement  industry  and  the 
Government,  bringing  about,  broadly 
speaking,  an  increase  in  prices  paid  by 
the  Government  for  cement,  with  the  as- 
sertion that,  if  a  disposition  develops 
to  advance  this  price  to  the  general 
trade,  the  committee  would  be  forced 
to  establish  a  policy  of  fixing  the  price 
paid  by  the  general  public  at  that  which 
is  paid  by  the  Government. 

It  is  explained  in  Washington  that 
the  readjusted  prices  have  been  based 
on  Federal  trade  reports,  and  that 
prior  to  May  1  the  Government  bought 
cement  at  less  than  commercial  prices, 
namely,  at  30c.  less  than  commercial 
prices,  20c.  less  than  the  dealers'  price. 
The  prices  which  have  been  fixed  are 
to  be  effective  for  the  four  months  end- 
ing Aug.  3. 

The  following  represent  the  new  schedule 
of  prices  per  barrel  f .  o.  b.  cars :  Hudson, 
N.  Y.,  1.85  ;  Northampton,  Penn.,  1.75  ;  Uni- 
versal, Penn.,  1.75  ;  Fordwick,  Va.,  1.70  ; 
Bellevue,  Mich.,  1.80  ;  Mitchell,  Ind.,  1.70  ; 
Hannibal,  Mo.,  1.70;  Bufflngton.  Ind.,  1.60; 
La  Salle,  111.,  1.70  ;  Mason  City,  la.,  1.70  ; 
lola,  Kan.,  1.75;  Steelton,  Minn.,  1.70; 
Kingsport,  Tenn.,  1.65  ;  Richard  Citv,  Tenn., 
1.65  ;  Harrys,  TeX.,  1.70  ;  Houston,  Tex., 
1.80  ;  El  Paso,  Tex.,  1.95  ;  San  Antonio.  Tex.. 
1.95;  Trident,  Mont.,  1.90;  Portland,  Colo., 
1.75  ;  Devils  Slide,  Utah,  1.90  ;  Brigham, 
Utah,  1.90;  Salt  Lake  City,  Utah,  l.QO  ; 
Irvin,  Wash..  1.95  ;  Concrete,  Wash.,  1.95  ; 
Oswego,  Ore.,  2.00  ;  Cement,  Calif.,  1.95  ; 
Davenport,  Calif.,  1.95  ;  Crestmore,  Calif., 
1.95. 

Shipments  in  bulk   15  cents  per  bbl.   less. 

Shipments  in  paper  bags  10  cents  per  bbl. 
additional. 

Shipments  in  cloth  bags  40  cents  per  bbl. 
additional. 

According  to  information  obtained  at 
the  office  of  Richard  L.  Humphrey,  chief 
of  the  commodities  section.  Council  of 
National  Defense,  Washington,  D.  C, 
the  Government  price-fixing  committee 
passed  a  resolution  at  its  meeting  May 
4  which  was  handed  to  the  cement 
manufacturers  as  notice  of  the  Gov- 
ernment's position  in  connection  with 
maximum  prices.  The  resolution  fol- 
lows: 

"Whereas,  the  unknown  quantities 
influencing  the  probable  cost  of  cement 
during  the  four  months  ending  Aug. 
31  are  so  numerous  as  to  make  it  diffi- 
cult to  fix  a  maximum  price  which  will 
secure  to  the  manufacturers  what  the 
Government  considers  a  fair  profit,  it 
is  understood  and  agreed  that  if  at 
any  time  during  said  period  for  which 
maximum  price  has  been  fixed  the 
manufacturers  can  submit  a  convincing 
proof  to  the  price-fixing  committee  that 
the  price  agreed  upon  is  unfair  to  them, 
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the  committee  will  receive  such  evi- 
dence and  readjust  prices  from  date  of 
said  submission  of  evidence  on  what 
the  Government,  following  its  usual 
policy,  conceives  to  be  fair  and  just  to 
the  manufacturers.  While  the  maxi- 
mum price  agreed  upon  is  understood 
to  be  for  the  Government  only,  the 
manufacturers  have  assured  the  Gov- 
ernment that  the  maximum  price  they 
are  charging  the  general  trade  is  the 
list  submitted  to  the  Government  on 
Apr.  22,  with  the  exceptions  noted  on 
attached  list.  The  Government  serves 
notice  on  the  manufacturers,  however, 
that  if  there  is  any  disposition  to  ad- 
vance this  price  to  the  general  trade, 
the  Government  will  enforce  the  estab- 
lished policy  of  the  Government  where 
it  fixes  a  price  for  the  Government  and 
the  public,  for  the  general  public  to 
pay  the  same  price  which  the  Govern- 
ment pays." 

During  the  period  from  Jan.  1  to 
May  1,  the  Government  was  buying  less 
than  5%  of  the  cement  production  cf 
the  country,  but  the  demand  has 
steadily  increased  because  of  the  grow- 
ing necessity  for  using  concrete  in  con- 
struction as  a  substitute  for  steel,  which 
cannot  be  obtained  in  sufficient  quantity 
in  the  present  state  of  the  market. 

The  members  of  the  Government 
price-fixing  committee  are  R.  S.  Brook- 
ings, chairman;  B.  M.  Baruch,  chair- 
man of  the  War  Industries  Board,  ex- 
officio;  Hugh  Frayne,  representing 
labor;  H.  A.  Garfield,  representing  the 
fuel  administration;  F.  W.  Taussig, 
representing  the  Tariff  Commission; 
Lieut.  Col.  F.  S.  Young,  representing 
the  Army;  Commander  John  M.  Han- 
cock, representing  the  Navy;  W.  B. 
Colver,  representing  the  Federal  Trade 
Commission,  and  H,  B.  Ingalls,  acting 
secretary. 


To    Protect    Consumers    Against 
Poor  Grades  of  Coal 

The  fuel  administration  has  author- 
ized the  chairmen  of  the  fuel  commit- 
tees of  Lackawanna,  Luzerne  and 
Schuylkill  Counties,  Pennsylvania,  to 
appoint  coal  inspectors  for  their  re- 
spective districts.  It  will  bo  the  duty 
of  the  inspectors  to  condemn  all  con- 
signments of  coal  which,  in  their  opin- 
ion, are  not  merchantable,  and  to  notify 
their  respective  chairmen  of  their 
action,  stating  the  facts  on  which  it  is 
based  and  identifying  the  cars  in  which 
the  condemned  coal  has  been  loaded. 
If  the  chairman  approves  the  action  of 
the  inspector  he  will  notify  the  oper- 
ator and  instruct  him  in  regard  to  the 
disposition  to  be  made  of  the  condemned 
coal. 


Cut  in  Rubber   Imports  by 
War  Trade  Board 

Supply  to  Manufacturers  of  Non-War 

Products  Restricted  to  Half  of 

Consumption 

The  War  Trade  Board  has  announced 
restrictions  on  the  importation  of  crude 
rubber  which  will  limit  manufacturers 
to  a  supply  of  approximately  7/16  of 
the  average  consumption  during  the 
calendar  year  of  1917,  for  other  than 
war  purposes.  This  is  considered  one 
of  the  most  important  steps  taken  by 
the  War  Trade  Board  in  its  program 
for  making  tonnage  available  for  mili- 
tary needs  by  cutting  down  seaborne 
imports  as  far  as  is  compatible  with 
the  interests  and  necessities  of  the 
country's  industry. 

The  new  order  restricting  imports 
of  crude  rubber  will  have  a  practical 
test  during  the  next  few  months,  to 
determine  the  sufficiency  of  the  allot- 
ment decided  upon.  After  a  three- 
months'  trial  at  the  reduced  ration, 
fixed  at  the  rate  of  25,000  tons  per 
quarter,  or  100,000  tons  per  annum,  the 
War  Trade  Board  will  determine 
whether  this  quantity  will  suffice  for 
the  indispensable  needs  of  the  rubber 
industry,  and  will  make  the  necessary 
adjustments  should  the  amount  fixed 
apon,  after  consultation  with  repre- 
sentatives of  the  trade,  prove  too  large 
or  too  small. 

No  Hardship  Expected 

The  order  to  restrict  imports,  of 
course,  will  not  cut  down  the  amount 
of  rubber  used  in  military  contracts 
for  the  United  States  and  the  allied 
governments,  so  that  the  restriction 
will  fall  entirely  upon  producers  of 
articles  not  destined  for  military  use. 
It  is  not  believed,  however,  that  great 
hardship  will  be  worked  to  the  rubber 
industry  and  the  consumer,  in  view  of 
the  fact  that  the  stocks  of  crude  rub- 
ber in  this  country  at  present  are  very 
large. 

In  the  matter  of  distributing  the 
future  available  supply  of  crude  rub- 
ber from  imports,  the  War  Trade  Board 
has  taken  steps  to  bring  about  an 
equitable  allotment  of  supply  to  in- 
dividual manufacturers,  on  the  basis  of 
7/16  of  the  average  consumption  of 
each  manufacturer  during  1917.  These 
m.easures  have  been  taken  to  prevent 
possible  attempts  to  corner  the  available 
supply.  In  arranging  this  method  of 
allotment,  the  War  Trade  Board  negoti- 
ated through  the  Rubber  Assn.  of 
America,  Inc.,  which  has  been  requested 
to  communicate  to  all  manufacturers 
and  importers  the  details  of  the  new 
regulations. 


i 


May  16,  1918 


ENGINE  E  li  I  N  G    N  E  W  S  -  R  E  C  0  K  D 


979 


Find  New  Cleveland-New 
York  Truck  Route 

AH  But  25   Miles   Over   State   Roads- 
Distance,  585  Miles,  Is  Less 
Than   Via    Buffalo 

Search  made  by  the  White  Co.  for  a 
new  motor  truck  route  between  Cleve- 
land and  New  York,  stimulated  because 
heavy  traffic  on  the  Lincoln  Highway 
and  Mohawk  Valley  routes  had  made 
the  roads  impassable  in  many  places, 
has  recently  been  successful. 

The  route,  mapped  out  after  con- 
siderable scouting  by  R.  H.  Johnson  of 
the  White  Co.'s  New  York  office,  is 
from  New  York  through  Liberty, 
Binghamton,  Elmira,  Hornell,  Glean, 
Jamestown,  Westfield  and  Erie  to 
Cleveland. 

Well-built  hard-surfaced  roads  lead 
over  the  new  route.  It  is  stated  that 
only  25  miles  of  road  in  the  entire  route 
are  not  improved  state  highways,  and 
that  even  that  distance  is  over  good 
average  road. 

The  new  route,  which  is  585  miles 
long,  is  80  miles  shorter  than  the  dis- 
tance up  the  Hudson  and  through  Buf- 
falo, and  but  30  miles  longer  than  the 
Lincoln  Highway  route.  The  name 
"Liberty  Highway"  has  been  suggested 
for  it  by  its  discoverer. 


agents  sent  from  Washington  to  inves- 
tigate each  dispute. 

The  National  War  Labor  Board  will 
act  as  the  court  of  last  appeal,  and 
will  hear  ca.ses  when  its  subcommittees 
are  unable  to  settle  them,  or  wl  en  one 
side  or  another  makes  an  appeal  from 
their  decisions  or  those  of  the  local 
committees. 

Each  subcommittee  of  the  board  will 
be  composed  of  one  member  represent- 
ing employers  and  one  representing 
employees.  Provision  is  made  for  the 
selection  of  an  umpire  who  will  render 
an  award  in  case  the  board  finds  it  im- 
possible to  reach  a  decision  concerning 
a  case  which  has  been  referred  to  it  by 
the  regular  committees. 


Embargo   Against   Shipments   to 
Philadelphia  and  Baltimore 

A  new  embargo  order  went  into  ef- 
fect yesterday,  which  said  that  domes 
tic  freight  in  carload  lots  will  not  be 
permitted  to  be  shipped  from  outside 
points  to  freight  stations,  team  tracks 
or  private  sidings  in  Philadelphia  and 
Baltimore  without  special  permits  cov- 
ering each  individual  shipment.  The 
order  was  announced  by  the  Philadel- 
phia-Baltimore-Pittsburgh conference 
committee,  of  the  national  railroad  ad- 
ministration. According  to  Samuel 
Rea,  chairman  of  the  conference  com- 
mittee, the  embargo  will  probably  be 
effective  at  least  for  the  duration  of 
the  war.  In  order  to  prevent  possible 
abuse  of  the  permit  privilege,  the  con- 
signee instead  of  the  shipper  must  se- 
cure a  permit  before  freight  will  be 
allowed  to  go  forward.  The  reason  for 
this  step  is  to  insure  prompt  removal 
of  the  cars  of  freight  received  at  these 
cities. 


War  Labor  Board  Forms  Plans  for 
Settlement  of  Disputes 

The  National  War  Labor  Board  has 
announced  that  definite  plans  have  been 
formed  for  the  settlement  of  local  in- 
dustrial disputes  which  might  inter- 
fere with  the  war  program.  The  plan 
provides  for  the  appointment  of  local 
arbitration  committees  in  industrial 
cities  and  districts,  and  of  two-member 
subcomjnittees  of  the  board  itself  to 
act  in  controversies  which  the  local 
committee  is  unable  to  settle.  These 
committees    will    be    assisted    by    field 


Jaws  of   Grab   Bucket   Close  by 
Steam  Power 

Because  a  grab  bucket  of  ordinary 
design  will  not  work  to  advantage  in 
ground  containing  buried  sawmill  ref- 
use and  slab  wood,  a  contractor  of 
Portland,  Ore.,  tried  out  the  idea  of 
putting   a    small   steam    engine   on   the 


as  the  upper  shaft  is  driven  by  the 
engine,  one  upper  drum  and  the  diagon- 
ally opposite  lower  drum  are  always  un- 
winding while  the  two  others  are  wind- 
ing up  the  cable. 

Care  has  to  be  taken  that  the  pull 
of  these  jaws  is  not  carried  by  the  hoist- 
ing line,  as  the  power  is  more  than 
enough  to  overturn  the  steam  shovel. 
This  power,  however,  is  applied  directly 
to  closing  the  jaws  and  thus  there  is 
no  tendency  to  slip  or  skid  along  slip- 
pery pieces  of  wood  and  the  bucket  is 
filled  at  each  grab. 

The  device  has  been  built  and  pat- 
ented by  C.  J.  Cook,  contractor,  Port- 
land, Ore. 


Business  Notes 


C.  F.  Gailor  has  I'esigned  as  presi- 
dent of  the  Atlantic  Welding  Co.,  New 
York,  to  enter  the  service  of  the  Gov- 
ernment. 

R.  E.  Parks,  assistant  general  man- 
ager of  the  Aluminum  Co.  of  America 
at  Maryville,  Tenn.,  has  become  gen- 
eral manager  of  the  company's  plant 
at  Badin,  N.  C. 

H.  D.  Wright,  manager  of  the  San 
Francisco  office,  Brown  Hoisting  Ma- 
chinery Co.,  has  been  appointed  repre- 
sentative of  the  company  for  the  North- 
west territory,  succeeding  the  Colby 
Engineering  Company. 

The  Orenstein- Arthur  Koppel  Co., 
manufacturer  of  dredging  and  grading 
machinery  and  light  railway  equipment, 
is  building  a  new  plant  at  Koppel,  a 
new  industrial  center  which  is  develop- 
ing just  north  of  Pittsburgh.  The  Kop- 
pel Land  Co.,  a  subsidiary  of  the  manu- 
facturing company,  is  handling  the 
land  and  housing  developments  of  the 
new  town. 


.JAWS    CLOSE    BY    STEAM    POWER  TRADE     PUBLICATIONS 


bucket  itself  to  give  a  positive  and  di- 
lect  action  for  closing  the  jaws  inde- 
pendently of  the  hoisting  line. 

The  bucket  has  a  capacity  of  1V4 
cu-yd.  and  has  been  provided  with 
longer  legs  and  a  special  lead  coniain- 
ing  drums.  O^-e  of  these  drums  is 
geared  to  a  crowding  steam  engine  hav- 
ing two  5  X  6-in.  cylinders  mounted  on 
one  side  of  the  bucket  proper.  The 
bucket  is  made  up  of  1-in.  steel  plate 
and  has  special  manganese  teeth,  each 
of  which  is  attached  to  the  jaws  by 
thi'ee  or  four   1-in.  bolts. 

The  unusual  feature  of  the  device  is 
the  arrangement  of  the  drums.  The 
top  shaft,  which  is  gear-driven,  carries 
a  12-in.  and  a  16-in.  drum,  while  the 
lower  shaft  has  15-in.  and  a  14-in. 
drum.  About  140  ft.  of  %-\n.  cable  is 
wound  on  the  drums,  70  ft.  connecting 
each  pair.     This  cable  is  wound  so  that 


The  Blaw-Knox  Co.  has  issued  a  new 
bulletin  with  the  title,  "Blaw-Single 
Line  Clamshell  Buckets." 

The  Lakewood  Engineering  Co., 
Cleveland,  has  published  Bulletin  29, 
which  contains  illustrated  descriptions 
of  Lakewood  equipment  for  building 
concrete  roads,  including  complete  plant. 

A  clear  and  interesting  discussion 
of  "trade  acceptances"  is  presented  in 
a  106-page  book  issued  by  the  Irving 
National  Bank,  New  York  City.  The 
book  is  entitled  "Ti'ade  Acceptance 
Progress." 

The  Alexander  Miiburn  Co.,  Balti- 
more, has  published  a  new  47-page  il- 
lustrated catalog  containing  descrip- 
tions of  the  various  types  of  Miiburn 
lights  and  acetylene  outfits. 


Proposals 


For  Proposals    Advertised    See   Pages 
50-54    Inclusive 


WATER-WORKS 

Bids  See  Eng. 

Close  News-Record 

May  20  New  York,  N.  Y May  16 

May  20   Providence,    R.    I May  16 

May  22   Chicoutimi,     Que Apr.  25 

May  23   Cliarlotte,    N.    C May  16 

May  27   Highiland   Park,   Mich May  16 

Adv.    May    16. 

June     1   Miami,     Okia May  16 

June     3  Cliaska,    Minn May  16 

June     3   St.     Charles,     111 May  16 

Adv.    May.    16 


SEWERS 


May  18   Martinsburg,    W.    Va Apr.  25 

May  21  Columbus,    O May     9 

May  21   Kings  Park,   N.   Y May    2 

May   28   Columbus,    O May   16 

May  29  Shelbyville,   Ky May     9 

Adv.  May  9  and  16. 

May  30  Rhinelander,  Wis May  16 

June    6  Chicago,     111 May    2 

Adv.  May  9. 


BRIDGES 


May  14  Milton,     Fla Apr.   25 

May  17   Bayonne,    N.    J May  16 

May  20  Charleston,   W.   Va Apr.   18 

May  20   Rodeo.     Cal May     9 

May  20  Hobart,     Okla May      9 

May  21   Stocktoji,     Cal May   16 

May  23   Linton,    N.     D May     9 

May  23   Flemington,    N.    J... May   16 

May  24  Walla  Walla,  Wash May  16 

May  27   Uniontown,     Pa May      9 

May  28  Arden,    Man May   16 

May  30  Hoquiam,    Wash May   16 

May  31  Cincinnati,    O Mav   16 

May  31  Hohenwald,    Tenn May   16 

.lune    1    Forsyth,     Mo May    2 

.lune    1   Ada,    Okla May    2 

June  10   North   Bend,   Wis May   16 

July   31   Santa    Domingo May   16 

Adv.  May   16. 


STREETS  AND  ROADS 


May   17   Boston,  Mass May  16 

May  20  Everett,     Wash May  9 

May   20   New   York,   N.   Y May  16 

May  20   Seattle,     Wash May  2 

May  20  Washington    May  16 

May  20.  W.voming    May  16 

May  21   Ashland,     Wis May  16 

May  21   Buffalo.    N.    Y May  9 

May  21   Ma.ssachusetts     May  16 

May  21   Tuscaloosa,   Ala    May  2 

May  21   Jor.^py    City,    N.    J Mav  16 

May  21   Michigan     May  16 

May  22  Cleveland,    O May  16 

May  22   Florence,     Ala May  9 

May  22   New   York,    N.   Y May  16 

Ma>    22  Union,   N.   J May  16 

May  23  Freehold.     N.     J May  16 

Adv.   May  16. 

May  23   Montesano,     Wash May  16 

May  24  Jonesboro,    Ark May  2 

Adv.    May    2. 

May  24  Uniontown,    Pa May  9 

May  27  Huntinpton,    W.    Va May  16 
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Bids  See  Eng. 

Close  News-Record 

May  27  Mt.    Vernon,    Wash May     9 

May  29  Garfield,  N.  J May  16 

Adv.  May  16. 

May  29.   Paterson,    N.    J May  16 

May  29  Ridgefield,  N.  J May  16 

Adv.  May  16. 
May  29  New   Jersey May  16 

Adv.  May   16. 
May  29  White,    N.    J May  16 

Adv.  May  16. 

May  31.   Cincinnati,    O May   16 

May  31.  Ohio   May  16 

May  31  Pennsylvania May  16 

Adv.  May  16. 

June    1  Oswego.   Kan Mar.  28 

June    3  Marshall,    Minn May   16 

June    4   Pennsylvania May  16 

Adv.   May   16. 

June     5  Greenfield.     Ind May  16 

June    6  Jefferson  City,  Mo May     2 

June  31   Oswego,  Kan Maji  16 

Aug.     1  Cleveland,     O Mar?  28 


EXCAVATION   AND  DREDGING 


May  20   New  York,  N.  Y May  i6 

May  23   Greenville,     Miss Apr.    18 

June     4  Albany,    N.    Y May     9 

Adv.    May   9   and    16. 
July    10  Crenshaw,   Miss May  16 


INDUSTRIAL  WORKS 


May  23  Buffalo,    N.    Y May  16 

May  25  Zanesville,   O May     9 

June  10  Brooklyn,   N.    Y May  16 


BUILDINGS 


May  20  Clintonville,     Wis May     9 

May  20   Ceylon,     Minn May      2 

May  20  Port  Edwards,  Wis May     2 

May  20   South  Amboy,   N.  J May      9 

May  21  Baxter    Spring,    Kan Mav  16 

May  21   Taylor    Falls,    Minn May      2 

May  22  Clarksdale,    Miss May     9 

May  22   Salt    Lake    City,    Utah.... May   16 

May  23   Story,     la May     2 

May  24  Mingo  Junction,  O May  16 

May  25   Lander,     Wyo May   1 6 

May  27   Bagee,    Miss May     9 

May   27   Boston,    Mass May   16 

May   27   Ottawa,    Ont Mav  16 

May   27  Wellsville,     O May     9 

May   27  Wishek,   N.    D May      9 

May  28  Union   Grove,   Wis May     2 

May  30  Medicine  Lake,   S.  D May     9 

May  30   Princeton,   Minn May     2 

May  31  Tucson,    Ariz May   16 

June    1   Detroit,    Mich May    2 

June    3   Rockport,     Ind May    2 

June    3   Snowfiake,    Ariz May   16 

June     5,   Morgantown,  W.  Va May  16 

June  10.  New    York,    N.    Y May   16 

June  11  Akrcn,  O May  16 


FEDERAL    GOVERNMENT   WORK 


May  17.   Laboratory — B  e  t  h  e  s  d  a, 

Md May   16 

May  20   Foundation  —  Cape    May, 

N.  J May   16 

May  20  Wharf         aad         Trestle — 

Charleston,    S.    C. 
May  20  Emnloyees     Quart<-rs     No 

112 — Klamath,    Ore May     9 


Bids 

Close 


See  Eng. 
News-Record 


May  20  Nurses         Quarters — Great 

Lakes,     111 May     9 

May  20  Levee        Work— Vicksburg, 

Miss May     9 

May  20  Electric     Lighting     Plant — 

Washington,    D.    C May     9 

May  20  Addition  to  Clothing  Fac- 
tory,   Charleston,    S.    C.  ..May     9 

May  20  Automatic  Telephone  Sys- 
tem— Washington  (    D.    C.May      9 

May  20  Electric    Lighting   System — 

Philadelphia,    Pa May     9 

May  20  Elevator — Mare       Island,       Cal. 

(Vallejo    P.    O.) May    9 

May  20  Magazine,  Washington,  D.  C. 

May     9 

May  20  New  and  Additional  Store- 
houses— Boston,    Mass .  .  .  May     9 

May  20  Radial      Block      Chimney — 

Norfolk,  Va May     9 

May  20  Revetment-Detroit,    Mich.  ...May    2 
Adv.   May   2. 

May  20  Wooden  Pier,  Railroad 
Track  and  Storage  Shed 
— New   London,    Conn.  ...May     9 

May  20.  Coal  and  Ash  Handling 
Equipment  —  Philadel- 
phia,   Pa May  16 

May  20.  Boilers — Norfolk,   Va May  16 

May  20.  Power  and  2  Transformer 
Houses  —  Philadelphia, 
Pa May  16 

May  20.   Radio      Buildings  —  San 

Diego,    Cal May  16 

May  20.   Foundation  —  Key    West, 

Fla May  16 

May  20.  Laboratory  —  Washington, 

D.    C May  16 

May  21  Culvert-Washington,   D.   C.May     9 

May  21   Levee  Work — St.   Louis,  Mo. May    2 
Adv.   May   2. 

May   23.   Pavements — Washington .  .May   16 

May  24  Building — Milwaukee,   Wis. .May  16 
Adv.   May   16. 

May  24.  Pumping  Unit  —  Washing- 
ton. D.  C May  16 

May  25  Heating     System — Phoenix, 

Ariz May     9 

May  27  Administration      Building, 
Blower  House,  etc. — Mon- 
tauk,    N.    Y May   16 

May  27   Buildings,    Buffalo,    N.    Y.  ..May    2 
Adv.    May   2. 

May  27  Commandants'         Quarters, 

etc — San    Diego,    Cal.  ...May     9 

May  27  Electric       Duct       System — 

Washington,    D.    C May     9 

May  27  Electric   Traveling  Crane — 

Norfolk,  Va May  16 

May  27  Heating       Plant  —  Great 

Lakes,   111 May  16 

May  27  Intake  Tunnel  and  Circu- 
lating Pump  Installation 
— Portsmouth,  N.  H May   16 

May  27  Nurses   Quarters  —  Great 

Lakes,   111 May  16 

May  27  Wharf — Boston,     Mass May     9 

May  27  Revetment — Kansas       City, 

Mo May     9 

May  27  Buildings — Washington,     D. 

C May     9 

May  27.  Fire    Protection     System — 

Pensacola.     Fla May  16 

May  27.   Electric    Traveling    Cranes, 

New    York,    N.    Y May  16 

May  27.  Electric  Distributing  Sys- 
tem— Great  Lakes,   111.  ..May  16 

May  27.  Paving      Material,      etc.  — 

Washington,     D.     C May   16 

May  30  Dispensary  —  Puget     Sound 

(Bremerton    P.O.).    Wash. Apr.  25 

May  31.  Buildings      and      Tank    — 

Savannah.    Ga May  16 

June  17  Commandant's  Quarters,  etc. 

— San   Diego,   Cal May  16 


MISCELLANEOUS 


May  20.  Spillway — Charleston.  S.  C.  May  16 
May  21  Co'umn  Foundation  — 

Brooklyn.    N.    Y May     9 


A  Consolidatio"  of  KrisineefinK  Xt^ws  and   KriKiriocrlnK   K<vi,iil 
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A  Billion  for 

the  Railroads 

ANNOUNCEMENT  that  the  railroad  administra- 
tion has  approved  the  budgets  of  the  railroads  to 
the  extent  of  nearly  a  billion  dollars  is  an  encourag- 
ing indication  that  the  administration  appreciates  the 
neod  for  extensive  expenditures  to  bring  and  keep  the 
railroads  up  to  w^ar  strength.  The  equipment  total 
of  $480,000,000  is  somev^hat  in  excess  of  the  estimated 
cost  of  the  1025  standard  locomotives  and  100,000 
standard  cars  recently  ordered.  Allow^ances  are  also 
made  of  $440,000,000  for  additions  and  betterments 
and  $18,000,000  for  extensions,  vv^hile  items  totaling 
$349,000,000  were  disapproved.  The  items  that  make 
up  the  totals  are  not  announced.  It  is  understood,  how- 
ever, that  the  administration  looked  favorably  on 
double-tracking,  sidings  and  terminal  improvements, 
and  unfavorably  on  most  other  construction. 


Presidential  Approval 
of  Research 

FOR  many  years  the  national  Government  has  been 
one  of  the  leading  scientific  research  agencies  of 
the  country.  Its  investigations,  through  the  Bureau  of 
Standards,  the  Department  of  Agriculture,  the  Public 
Health  Service  and  other  offices,  have  been  varied  and 
valuable.  Manifestly,  though,  with  every  conceivable 
problem  a  proper  one  for  Government  interest,  only  a 
small  part  of  the  possible  field  for  research  could  be 
covered.  Now,  through  Presidential  proclamation  (an 
executive  order  issued  May  11)  scientific  research  is 
officially  given  a  coordinating  and  promotional  agency 
that  is  to  function  not  merely  during  the  war  but 
during  peace  times  as  well.  That  body  is  the  National 
Research  Council,  which  the  President  rightly  says 
has,  through  its  work  in  organizing  research  and  in 
securing  the  cooperation  of  military  and  civilian 
agencies  in  the  solution  of  military  problems,  demon- 
strated its  capacity  for  larger  service.  Accordingly, 
he  asks  the  National  Academy  of  Sciences  to  perpe^ 
tuate  the  council  and  then  specifies  its  duties.  These 
duties,  detailed  in  the  news  pages  of  this  issue,  cover 
the  stimulating  and  coordinating  of  "research  in  the 
mathematical,  physical  and  biological  sciences,  and  in 
the  application  of  these  sciences  to  engineering,  agri- 
culture, medicine  and  other  useful  arts,  with  the  ob- 
ject of  increasing  knowledge,  of  strengthening  the 
national  defense  and  of  contributing  in  other  ways  to 
the  public  welfare."     This  surely  is  a  broad  assign^ 


ment  and  scientific  men  the  country  over  have  reason 
to  feel  gratified  not  merely  because  of  the  good  that 
can  be  expected  to  flow  from  such  a  permanent  agency, 
but  because  the  President,  by  official  order,  has  given 
the  broadest  sanction  to  research  work.  His  approval, 
too,  is  a  fitting  tribute  to  the  excellent  work  done  by 
the  Council  since  we  entered  the  war. 

Revise  Cast-Iron 

Pipe  Specifications 

REVISION  of  cast-iron  pipe  specifications  may  now 
be  expected  to  proceed  in  view  of  the  action  taken 
by  the  American  Water-Works  Association  last  week 
and  the  results  of  the  questionnaires  sent  out  by  it  and 
by  the  New  England  Water-Works  Association.  The 
conclusive  vote  summarized  on  p.  1015  indicates  a  de- 
mand for  revision  and  a  wise  willingness  to  leave  the 
more  highly  technical  questions  for  the  decision  of  the 
committees.  After  a  "deadlock  by  courtesy"  of  more 
than  a  year  it  is  to  be  hoped  that  the  manufacturer 
members  on  the  two  committees  will  join  with  the  user 
members  in  combining  the  two  old  standard  specifica- 
tions into  a  single  real  up-to-date  standard,  to  go  into 
effect  a  reasonable  time  after  the  conclusion  of  the  war. 

Unjust  Barrier  to 

Commissioned  Service 

WAR  necessities  have  reformed  the  army  to  the 
extent  of  revising  the  hitherto  ironclad  rule  which 
made  it  impossible  for  an  experienced  civilian  mem- 
ber of  the  Engineer  Department  to  receive  a  commis- 
sion in  the  Corps  of  Engineers.  In  the  past  year  many 
such  engineers  have  been  made  reserve  officers  and 
many  others  put  in  responsible  charp-?  of  works  here- 
tofore only  intrusted  to  the  graduates  of  West  Point. 
Being  a  civilian  employee  of  the  army  has  not  militated 
against  one's  chances  of  being  honored  with  a  commis- 
sion at  least  for  the  duration  of  the  war.  Unfor- 
tunately the  Navy  Department  has  not  been  so  fair- 
minded.  A  number  of  the  civilian  engineers  in  the 
Bureau  of  Yards  and  Docks,  men  of  the  highest  techni- 
cal ability  and  familiarity  with  the  sen-ice,  were  rec- 
ommended for  resei-ve  commissions  by  the  bureau, 
but  were  rejected  by  Secretary  Daniels  because  of  their 
affiliation  with  the  department,  although  they  may  have 
been  superior  in  qualifications  to  most  of  the  seventy 
who  were  commissioned.  No  better  way  to  breed  dis- 
content and  reduce  efficiency  in  a  technical  force  can 
be  imagined. 
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Standardized  Railroad  Equipment 

OPINIONS  differ  as  to  whether  the  standardizing 
of  railroad  cars  and  locomotives  is  a  wise  move.  It 
appears  to  this  journal  that  the  affirmative  is  fairly 
well  proved  in  the  case  of  cars,  but  is  not  nearly  so  clear 
with  respect  to  locomotives.  The  great  difference  is 
that  cars  of  any  road  are  likely  to  be  hauled  anywhere, 
whereas  locomotives  are  designed,  and  properly,  to  fit 
the  operating  conditions  of  certain  roads  or  divisions. 

As  to  cars,  the  railways  have  long  been  working 
toward  the  adoption  of  a  standard  freight  car.  The 
Master  Car  Builders'  Association  has  been  standardiz- 
ing details  of  freight-car  construction  ever  since  inter- 
change between  different  roads  began.  The  work  of 
this  body  and  of  such  organizations  as  the  American 
Society  for  Testing  Materials  and  the  American  Rail- 
way Association  has,  in  fact,  laid  the  foundation  which 
made  it  possible  for  the  Government  authorities,  in 
the  short  period  of  four  months,  to  develop  standard 
freight-car  designs.  The  railroad  administration  de- 
serves credit  for  having  brought  about  in  a  short  time 
what  might  have  been  delayed  for  years  under  private 
control. 

There  will  not  be  much  saving  in  first  cost  because 
of  standardization.  Freight  cars  have  usually  been 
manufactured  in  lots  of  1000  and  upward.  There  would 
be  a  material  advantage  in  the  matter  of  repairs  if 
the  stock  of  repair  parts  necessarily  kept  on  hand  at 
interchange  points  could  be  reduced,  and  especially  if 
the  delay  involved  in  waiting  for  repair  parts  could 
be  obviated.  Standardization  will  help  in  this  direc- 
tion; but  for  many  years,  until  the  great  variety  of 
cars  already  in  serA'ice  has  been  diminished,  no  espe- 
cial benefit  will  be  discernible  in  car-repair  costs. 

On  the  other  hand,  the  standard  cars  of  the  present 
day  are  likely  themselves  to  become  more  or  less  obso- 
lete within  the  next  decade.  The  transportation  art 
is  still  in  its  infancy,  and  it  is  likely  to  be  generations 
more  before  really  permanent  standards  can  be  adopted. 
Perhaps  the  chief  benefit  from  the  new  standards  will 
be  the  stimulus  toward  improving  them;  for  on  no 
account  must  the  standards  be  so  inforced  as  to  prevent 
or  hinder  further  development. 

Maximum  economy  in  transportation  is  the  thing 
sought,  and  to  obtain  that,  variety  is  as  essential  as 
uniformity.  The  Government  has  recognized  this  in 
ordering  five  different  types  of  cars,  with  capacities 
ranging  from  40  to  70  tons.  Some  roads  use  much 
heavier  cars,  many  use  lighter  ones;  and  it  remains 
to  be  seen  how  many  additional  standard  types  will 
be  needed. 

In  the  matter  of  locomotives,  as  previously  pointed 
out,  the  situation  is  quite  different.  Each  road  has  its 
special  requirements  as  to  lengths  of  divisions,  ruling 
grades  and  the  like,  not  to  mention  pusher  grades 
or  switching  yards  requiring  very  special  types  of 
engines.  Perhaps  the  Government  has  met  the  situa- 
tion by  specifying  12  different  types  in  the  1025  loco- 
motives ordered.  It  is  to  be  hoped,  however,  that  the 
administration  will  not  turn  a  deaf  ear  to  pleas,  if 
made,  that  none  of  the  12  types  is  adaptable  to  condi- 
tions obtaining  at  certain  points  or  in  certain  districts. 

It  is  true  that  much  of  the  variation  in  locomotive 
and  car  design  has  been  due  to  various  degrees  of  men- 


tal inertia  and  to  fondness  for  fads  on  the  part  of  rail- 
way oflficers  and  equipment  builders.  It  would  un- 
doubtedly be  possible  to  improve  standards  of  design 
by  bringing  together  the  most  able  engineering  talent 
and  giving  it  plenty  of  time  and  money  to  develop 
standards  well  in  advance  of  any  now  in  use;  but 
standards  which  are  merely  an  attempt  to  represent 
the  best  average  design  of  the  present  day  should  not 
be  so  enforced  as  to  hinder  progress. 


Engineer  Officers  for  Infantry  Regiments 

IT  IS  a  trite  saying  that  this  is  a  war  of  engineering. 
Everybody  recognizes  this  fact  theoretically;  but  we 
have  not  yet  applied  it  practically  by  reorganizing  the 
army  for  the  work  it  has  to  do.  We  still  adhere  to 
the  old  plan  under  which  the  bulk  of  the  army  was 
designated  as  combatant  troops  and  the  work  of  build- 
ing and  maintaining  intrenchments,  roads  and  railways 
was  delegated  to  certain  specially  selected  and  specially 
trained  "non-combatant"  engineer  troops. 

It  is  true  that  because  of  the  conditions  under  which 
the  present  war  is  being  waged  the  proportion  of  engi- 
neer troops  has  been  very  largely  increased  and  a 
great  amount  of  specialization  has  beeen  undertaken. 
It  has  not  yet  been  recognized,  however,  that  for  a 
large  percentage  of  the  time,  infantry  regiments  should 
be  engaged  in  the  work  of  construction  and  transpor- 
tation which  was  formerly  delegated  to  engineer  troops, 
and  that  in  consequence  the  infantry  regiments  should 
be  trained  and  directed  in  the  performance  of  such 
work  as  unloading  materials,  digging  trenches,  getting 
mired  trucks  out  of  the  mud,  and  performing  simple 
rigging  by  specialists  in  construction  methods. 

It  is  time  for  us  squarely  to  face  the  fact  that  win- 
ning the  war  depends  more  on  superiority  in  the  work 
of  construction  and  demolition  and  in  the  operation 
of  eflficient  transportation  lines  than  on  the  actual  fight- 
ing. The  infantryman  should  be  as  capable  with  a  pick 
and  shovel  as  with  a  rifle  or  machine  gun. 

A  proposal  which  is  now  being  urged  on  the  at- 
tention of  the  army  authorities  is  that  in  the  organiza- 
tion of  the  infantry  forces  there  should  be  provided 
in  every  company,  battalion  and  regiment  a  certain 
proportion  of  noncommissioned  and  commissioned  of- 
ficers to  take  charge  of  and  instruct  the  men  under 
them  in  military  engineering.  There  will  be  plenty  of 
work  left  for  all  the  special  engineer  regiments  which 
have  been  and  are  being  organized.  They  will  all  be 
needed  for  tasks  requiring  special  technical  skill;  but 
for  the  great  bulk  of  the  construction  work — the  build- 
ing of  roads,  railways,  trenches,  and  emplacements — 
there  should  be  a  sufficient  number  of  skilled  men  avail- 
able to  direct  the  infantry  soldiers  and  enable  them 
to  work  with  eflRciency. 

The  United  States  is  in  a  more  favorable  position 
to  furnish  men  of  this  class  than  any  other  nation. 
It  has  a  larger  number  of  men  who  have  had  experience 
in  construction  work.  There  are,  without  doubt,  thou- 
sands of  such  men  in  the  engineer  regiments  already 
organized.  These  men  are  doing  the  work  of  privates; 
they  should  be  attached  as  commissioned  or  non- 
commissioned officers  to  infantry  regiments  and  set 
to  work  instructing  the  soldiers  in  the  simper  methods 
of  construction  which  they  will  be  called  on  to  per- 
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form.  To  contend  that  any  officer  can  ^'et  results  out 
of  a  labor  crew,  on  either  skilled  or  unskilled  work, 
is  to  say  that  the  construction  man  is  no  better  on  con- 
struction work  than  the  lawyer  or  the  business  man. 

It  is  estimated  that  in  order  to  give  proper  construc- 
tion leadership  to  infantry  regiments  there  will  be  re- 
quired about  6000  commissioned  and  15,000  noncom- 
missioned officers  to  each  million  privates.  There  should 
be  no  difficulty  in  obtaining  this  number  of  competent 
men,  partly  from  the  engineer  troops  already  mobil- 
ized, partly  by  selecting  the  men  brought  into  the  serv- 
ice through  the  draft  who  have  had  construction  expe- 
rience, and  partly  by  bringing  in  men  past  the  draft 
age  who  are  competent  to  assume  such  positions. 

Leading  American  engineers  are  urging  on  the  at- 
tention of  the  highest  officers  of  the  Government  a  re- 
organization of  the  army  on  the  lines  above  suggested. 
It  is  to  be  hoped  that  their  efforts  may  be  successful. 


A  Fair  Question  for  Engineers 

HIGHWAY  transportation,  says  the  New  York  Even- 
ing   Mail,     needs     leadership    and     organization. 
Where  are  they  to  be  procured? 

A  fair  question  for  the  daily  press  to  ask  the  engi- 
neer. The  Evening  Mail  put  it  at  the  end  of  a  promi- 
nently displayed  editorial  the  reading  of  which  would 
broaden  thinking — even  among  engineers — on  this  sub- 
ject. Asserting  that  trucking  costs  as  much  in  the  ag- 
gregate as  railway  transportation,  and  that  perhaps  60 
per  cent,  of  this  is  waste,  the  editorial  characterizes 
as  half-way  measures  the  establishment  of  store-door 
deliveries  and  of  return-load  bureaus,  and  advocates  a 
national  solution  of  the  problem  through  an  express  cor- 
poration similar  in  organization  to  the  American  Tele- 
phone &  Telegraph  Co.  As  many  engineers  know,  this 
is  the  kind  of  organization  in  which  the  central  com- 
pany holds  51  per  cent,  of  the  stock  of  each  local  com- 
pany, the  remaining  control  of  the  branch  organization 
in  each  locality  being  in  the  hands  of  resident  interests. 
This  type  of  organization  combines  national  leadership 
in  meeting  the  large  problems  with  local  control  of  de- 
tails. 

The  presentation  of  this  proposal  is  startling,  both  in 
its  grasp  of  present  transportation  problems  and  its 
reach  of  imagination.  The  idea  is  a  challenge  to  the 
engineer.  Can  a  national  corporation  of  this  sort  or- 
ganize effectively  our  trucking  and  highway  transporta- 
tion interests?  Can  it  cooperate  in  road  and  street  con- 
struction and  maintenance — the  great  task  of  deter- 
mining, building  and  keeping  up  the  best  types  of  roads 
to  carry  the  traffic? 

These  questions  can  be  answered  only  by  engineering 
analysis.  They  must  be  answered  in  the  affirmative  be- 
fore assent  can  be  given  to  the  broad  proposition  put 
forth  by  the  Evening  Mail.  If  study  should  compel  the 
engineer  to  answer  in  the  negative  either  of  the  ques- 
tions, it  would  be  a  foregone  conclusion  that  such  a  na- 
tional trucking  company  could  not  succeed  in  producing 
the  most  desirable  results. 

The  railroads  locate,  design,  build  and  maintain  the 
tracks  over  which  their  traffic  passes.  The  street  rail- 
ways and  the  telephone  companies  do  likewise,  asking  no 
more  of  the  cities  in  which  they  operate  than  permis- 
sion to  use  the  space  required  for  the  most  efficient  serv- 


ice. A  forwarding  company  under  national  control 
would  be  handicapped  in  every  locality  by  varj'ing  idea.s 
as  to  what  kind  of  track  should  he  provided  for  its 
traffic,  what  loads  should  be  permitted,  how  the  track 
should  be  maintained  and  how  the  maintenance  biUi* 
should  be  paid. 

In  fact,  the  analysis  of  road  construction  and  main- 
tenance has  not  prweeded  to  the  point  where  it  is  known 
what  are  the  most  economical  loads,  what  the  proper 
motor-truck  speeds  for  city  and  countr>',  what  the  most 
economical  types  of  roads  under  each  of  the  classes  into 
which  motor-truck  traffic  will  divide  itself. 

Would  it  not  be  best,  therefore,  to  proceed  with  .store- 
door  deliveries,  return-loads  bureaus,  investigations  of 
the  cost  and  scope  of  motor-truck  transportation,  studies 
of  economical  road  types,  and  to  work  out  the  solution 
of  these  and  other  perplexing  problems,  before  attempt- 
ing to  say  to  what  extent  the  control  of  motor  traffic  in 
this  country  should  be  centralized? 

The  Office  of  Public  Roads  and  engineers  throughout 
the  country  are  doing  well  to  attack  these  questions. 
They  can  be  answered  none  too  soon. 


Industrial  Districts  Need   Unit  Control 

INDUSTRY  is  not  concerned  with  minor  political 
boundaries.  When  conditions  are  propitious,  in- 
dustrial districts  will  develop  without  reference  to 
arbitrary  city  and  state  lines.  In  this  countrj-  they 
have  grown  up  in  such  numbers  that  their  statistics 
have  been  made  the  subject  of  a  special  census  bulletin. 

New  York  harbor,  the  Delaware  River  district  near 
Philadelphia,  the  Minneapolis  &  St.  Paul  "Midway" 
and  the  Pittsburgh  steel  mills  are  among  the  better 
known  areas  whose  industrial  population  is  bound 
together  by  commercial  interests  at  least  as  strong 
as  the  claims  of  local  governments  controlling  their 
separate  parts.  And  yet  in  nearly  all  such  districts 
proper  development  is  hampered  by  a  diversity  of 
administration  which  subordinates  to  the  good  of  the 
political  divisions  the  benefit  of  the  whole  industrial 
area. 

War  is  focusing  attention  on  this  problem  as  it  is 
on  others  long  of  only  academic  interest.  To  speed  up 
production  minor  confiicts  of  authority  must  be  re- 
moved. In  all  industrial  centers  the  cuiestions  of  trans- 
portation and  housing  must  be  studied  from  something 
higher  than  a  political  viewpoint.  Under  forced  draft 
the  Federal  Government  is  assuming  authority  and 
establishing  a  unity  of  control  which  wavt.5  aside  local 
interest.  Thus  the  new  Port  and  Terminal  Commission 
will  doubtless  niake  short  work  of  tlie  interstate  feud 
which  has  long  retarded  the  proper  growth  of  New  York 
harbor.  Elsewhere,  as  along  the  Delaware  River,  efforts 
described  on  another  page  are  being  made  to  settle 
similar  difficulties  without  resort  to  Federal  control, 
which  may  terminate  with  the  war. 

Whatever  the  present  solution,  the  problem  will  re- 
main with  us.  It  is  one  on  which  engineers  may  well 
focus  their  attention,  for  while  the  essential  difficulties 
are  political,  it  is  chiefly  engineering  problems  which 
are  affected  by  the  present  lack  of  coordination,  and 
on  the  engineer  will  fall  the  responsibility  of  proving 
that  any  new  system  of  control  is  superior  to  the  old. 
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Army  Topographical  Division  Co-ordinates  Work  of  Map 

Makers  in  Air  and  on  Ground 

Existing  French  Maps  Used  as  Basis  for  New  Work — Aerial  Photographs,  Taken  by  Our  Own  Machines,  Bring 
Valuable  Data  from  Enemy  Territory — Relief  Maps  a  Specialized  Work  in  Which  U.  S.  Details  Are  Trained 

By  Robekt  K.  Tomlin,  Jr. 

War    Correspondent    of    Engineering    News-Record 


USING  French  army  maps  and  civil  records  from 
various  local  sources  as  a  basis,  the  topographical 
division  of  the  intelligence  section,  American  Expedi- 
tionary Forces,  which  has  been  passing  through  the 
organization  and  training  stages  for  some  months  past, 
has  been  developed  to  a  point  w^here  it  is  now  furnish- 
ing to  our  staff  and  field  officers  in  France  maps  on 
which  the  more  recent  information  represents  the  work 


engineer  organization  and  training  them  in  the  various 
details  of  the  service,  that  has  occupied  much  of  the 
time  of  the  topographical  division.  But  now  the  results 
cf  this  preliminary  work  have  begun  to  bear  fruit,  and 
week  by  week  the  scope  of  operations  is  being  extended. 
Where  formerly  we  were  entirely  dependent  on  the 
French  Armies  for  maps  of  both  sides  of  No  Man's 
Land,  we  are,  at  this  writing,  drawing  more  and  more 


WHEN    THE    LENS    IS    NOT    HORIZONTAL,    CURIOUS    EFFECTS    FROM    DISTORTION    APPEAR 
Height,    1700    meters — The    river    is    the    Moselle 


of  American  engineers;  cooperating  with  them  is  our 
air  service,  which  is  responsible  for  the  taking  of  all 
aerial  photographs  for  map-making  purposes.  This 
statement  I  am  in  a  position  to  make  as  the  result  of 
an  interview  at  American  Army  headquarters  with  Col. 

A ,   Corps   of  Engineeis,   U.S.A.,   commanding  our 

topographical  division  Its  significance  can  be  appre- 
ciated only  when  it  is  realized  that  the  present  war  has 
revolutionized  methods  of  map  making,  that  a  new  art 
has  been  created,  and  that  men,  even  though  topographi- 
cal specialists  in  civil  life,  must  be  put  through  an  ex- 
tended course  of  training  before  they  can  become  useful 
in  the  new  work  at  the  front,  Vv^hich  involves  the  taking 
and,  of  equal  importance,  the  interpretation  of  aerial 
photographs.  It  has  been  this  task,  this  rounding  up 
of  the  technically  qualified  men,  molding  them  into  an 


upon  our  own  resources  for  this  information,  and  will 
continue  to  do  so  in  larger  measure  as  time  goes  on. 

The  topographical  division  must  be  able  to  furnish 
at  qu'ck  notice  maps  of  enemy  ground  and  also  that 
occupied  by  our  own  troops,  the  latter  including  not  only 
the  advance  areas  but  also  the  territory  in  the  rear, 
such  as  sites  of  supply  bases,  hospitals,  aviation  train- 
ing stations,  artillery  and  machine  gun  ranges,  storage 
yards  and  camp  areas.  Obviously,  it  would  be  difficult, 
if  not  impossible,  for  a  single  detached  organization 
to  do  the  field  and  air  work  necessary  for  the  pro- 
duction of  all  of  these  maps,  especially  on  an  extended 
front.  The  plan  is,  therefore,  to  have  each  Army  map 
the  territory  along  its  own  front,  while  the  topographi- 
cal division  of  the  intelligence  section,  a  headquarters 
unit,  acts  as  the  general  clearing  house  for  map  informa- 
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tion,  and  outlines  the  broad  questions  of  policy  by  which 
the  special  map-making?  forces  in  each  Army  are  guided. 
Its  work  involves,  of  course,  very  close  cooperation  with 
the  air  service. 

Fortunately,  the  American  Expeditionary  Forces  have 
not  had  to  start  from  the  very  beginning  in  the  matter 
of  maps.  Those  portions  of  the  front  which  we  are 
taking  over  have  been  completely  mapped,  as  the  result 
of  more  than  three  years'  occupation  by  the  Armies  of 
our  Allies,  although  the  changing  conditions  on  both 
sides  of  the  line,  involving  the  location  of  new  field 
gun  positions,  roads,  railways,  and  similar  data  of  mili- 
tary importance,  call  for  a  large  amount  of  work  by  our 
men.  And  it  is  pertinent  to  emphasize  that  our  map- 
making  forces  must  concern  themselves  with  the  sec- 
tions of  the  rear  as  well  as  those  of  the  front,  and  that 
while  the  aviator  and  observer  with  their  photographic 
apparatus  are  now  bringing  back  information  from 
areas  occupied  by  the  German  armies,  engineer  detach- 
ments, with  transit,  level,  sketching-board  and  the  rest 
of  the  equipment  needed,  are  performing  equally 
valuable  service  back  of  our  lines  and  in  other  zones, 
at  supply  and  ordnance  bases,  for  example,  where 
sijiable  cities  must  be  created,  at  railroad  yards,  at  artil- 
lery training  grounds,  and  aviation  fields. 

Our  topographical  division's  first  work  was  a  study 
of  existing  French  maps.  There  is,  to  begin  with,  a  set 
of  maps  with  20-m.  contours,  and  drawn  to  a  scale  of 
1  to  200,000.  These  maps,  prepared  by  the  Service 
Geographique,  correspond  in  a  general  way  to  those 
issued  by,  the  United  States  Geological  Survey.  They 
are  useful  for  certain  military  purposes,  but  obviously 
the  scale  is  too  small  for  detail  work.  For  Army  staff 
work  the  French  use  the  cartes  d'etat  major,  maps  on  a 
scale  of  1  to  80,000.  There  is  a  series  of  these  maps 
covering  the  whole  of  France,  and  they  give  information 
of  military  value,  such  as  the  location  of  bridges,  roads, 
railroads  and  canals.  Topographical  features,  however, 
are  shown  by  hachures  instead  of  contour  lines,  the 
elevations  of  strategic  points  being  indicated  by  letter- 
ing. There  are  also  maps  on  a  somewhat  larger  scale, 
1  to  50,000,  but  these  are  merely  enlargements  of  the 
cartes  d'etat  major.  In  the  vicinity  of  all  fortified 
places  special  large-scale  maps  had  been  prepared  by 
the  French  before  the  war.  These  maps  contained  a 
considerable  amount  of  detail,  such  as  the  location  of 
trenches,  mines,  etc. 

Next  in  the  list  comes  the  plan  directeur,  on  a  scale 
of  1  to  20,000,  equivalent,  approximately,  to  3  in.  to 
the  mile,  which  is,  practically,  the  standard  for  use  in 
every  day  field  operations  at  the  front.  Existing  s"p 
plies  of  these  maps,  however,  did  not  cover  the  training 
areas  and  our  topographical  division  has  been  filling 
in  the  gaps  by  plotting  the  results  of  old  French  sur- 
veys which  has  never  before  been  completed  in  the  form 
of  battle  maps.  For  this  work  American  engineers  are 
using  old  civil  records,  such  as  those  involving  titles  to 
land,  and  department  tax  maps,  which  correspond,  in 
a  general  way,  to  those  which  would  be  on  file  in  the 
office  of  a  county  surveyor  in  the  United  States.  In 
connection  with  the  work  of  making  the  new  plans 
directeurs  the  American  topographical  division  is  also 
producing  for  special  purposes  a  number  of  maps  on 
still  larger  scales,  1  to  10,000  or  about  6  in.  to  the  mile. 


A     MUCH-BATTERED     HILI^ — DOUAUMOXT — 2400     METERS 

and  even  1  to  5000,  the  latter,  for  infantn-  use,  show- 
ing machine  gun  emplacements  and  practically  every 
other  detail  along  the  front. 

One  of  the  first  field  operations  which  the  topographi- 
cal division  of  the  American  Expeditionary  Forces  car- 
ried out  in  France  was  the  establishment  of  triangula- 
tion  stations  and  the  making  of  a  network  of  traverses 
covering  the  zone  of  our  army  operations  in  the  rear 
areas.  To  this  task  the  division  assigned  picked  men 
of  its  organization  who  had  specialized  in  just  this  kind 
of  work,  many  of  them  having  held  important  posts  in 
the  United  States  Geological  Survey  and  the  United 
States  Coast  and  Geodetic  Survey.  This  triangulation 
work  has  been  completed  and  is  serving  not  only  as  a 
means  of  coordinating  the  individual  large  scale  maps 
which  are  being  produced,  but  also  is  of  extreme  value 
in  the  establishment  of  reference  points  for  the  guid- 
ance of  our  artillery  fire. 

Early  in  the  war,  when  the  fighting  in  France  ceased 
to  be  in  the  open  and  developed  into  trench  warfare,  the 
conditions  became,  practically,  those  of  a  siege,  and 
large-scale  maps  were  in  demand  in  numbers  greater 
than  had  ever  before  been  considered  necessary.  This 
state  of  affairs  was  responsible  for  the  widespread  pro- 
duction of  the  1  to  20,000-scale  map,  this  scale  being 
now  practically  a  standard  on  the  French.  British  and 
American  fronts.  These  1  to  20,000-scale  maps  are 
known  under  different  names,  plans  directeurs  in  the 
French  armies,  "trench  maps"  in  the  British,  and  "bat- 
tle maps"  in  the  American,  but  they  are  of  practically 
the  same  type  for  all  the  armies.  The  contour  interval 
is  5  m.  Each  map  covers  an  area  20  x  16  km.,  and  is 
divided  into  squares  1  km.  on  a  side.  These  main  grid 
lines  are  numbered  for  general  reference,  and  a  sec- 
ondary system  of  coordinate  numbers  is  applied  to  the 
1-km.  squares  for  the  closer  location  work  required  by 
the  artillery.  It  is  not  strictly  accurate,  by  the  way,  to 
say  that  the  grid  lines  form  true  squares,  for  they  are 
actually  projections,  by  the  Lambert  system,  of  imagin- 
ary north  and  south,  and  east  and  west  lines  on  the 
ground.  Due  to  the  earth's  curvature,  the  projection 
of  the  lines  produces  a  slightly  distorted  "square." 
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TRENCH  SYSTEM  SHOWS  PLAINLY  AT  1900  METERS 

The  origin  of  the  coordinate  system  applying  to  all 
of  the  plans  directeurs  is  fixed  at  a  point  so  that  all 
horizontal  map  distances  are  measured  toward  the  east, 
and  all  vertical  distances  toward  the  north.  The  same 
scheme  applies  to  the  indication  of  positions  within 
the  1-km.  squares  where  the  southwest  corner  of  the 
square  is  always  the  origin  of  coordinates.  Thus,  in 
reference  to  a  gun  emplacement  by  coordinates  there  are 
not  both  plus  and  minus  numbers;  all  are  plus.  These 
plans  directeurs  show  the  position  of  the  enemy 
trenches,  but  not  our  own,  except  on  secret  editions  for 
our  staff.  They  also  indicate  German  battery  locations, 
roads,  etc. 

In  connection  with  the  use  by  artillery  of  the  plans 
directeurs,  the  topographical  division  furnishes  the 
means  for  locating  the  position  of  each  fieldpiece  by 
means  of  reference  points  on  the  ground.  These  refer- 
ence points  are  tied  in  to  the  permanent  triangulation 
points.  If  any  movement  of  batteries  forward  or  back- 
ward occurs,  the  topographical  division  must  see  to  it 
that  new  points  of  reference  are  quickly  available.  By 
their  aid  the  battery  commander  can  readily  determine 
the  coordinates  for  the  position  of  each  of  his  guns, 


and  having  been  given  similar  data  for  his  objectives 
behind  the  German  lines,  the  setting  of  the  proper 
ranges  becomes  a  simple  matter. 

By  far  the  most  valuable  source  of  information  for 
making  maps  of  forward  areas  is  the  aerial  photograph. 
It  is,  however,  a  subject  on  which  few  details  can  be 
given.  The  work  divides  itself  into  three  phases,  the 
taking  of  the  picture,  its  interpretation  after  develop- 
ment and  reconstruction  of  the  data  in  map  form.  Our 
topographical  division  has  developed  a  force  of  specially 
trained  men  for  the  last  two  steps  of  this  work,  which 
calls  for  the  highest  type  of  technical  skill,  long  ex- 
perience and  thorough  familiarity  with  almost  every- 
thing connected  with  modern  warfare.  To  the  un- 
initiated some  of  these  pictures  would  be  absolutely 
meaningless.  Ofter  the  exposures  are  made  at  great 
heights,  when  machines  are  forced  upward  by  anti- 
aircraft fire;  conditions  of  light  may  be  poor;  the  ma- 
chine not  be  flying  horizontally  when  the  exposure  is 
made,  causing  distortion  in  distances.  In  fact,  scores 
cf  variable  factors  enter  into  the  work,  and  the  inter- 
preter of  photographs  taken  in  the  air  must  be  a  man 
of  seasoned  judgment,  able  to  evaluate  each  streak  or 
spot  and  discover  its  true  meaning.  His  work  is  made 
doubly  difficult  by  attempts  to  camouflage  the  posi- 
tions of  enemy  guns.  The  photograph  reader,  therefore, 
must  be  a  student  of  camouflage  in  all  of  its  many 
variations.  After  a  picture  is  made,  no  attempt  is  made 
to  enlarge  or  reduce  it  to  some  uniform  scale.  It  is 
put  under  lenses  of  high  power,  as  well  as  stereoscopes, 
which  bring  the  details  out  in  relief,  and  the  man  who 
reads  its  message  must  be  able  to  make  the  proper 
allowances  for  the  height  at  which  the  exposure  was 
made.  The  usual  height  for  taking  a  picture  from  an 
airplane  for  map-making  purposes,  I  was  told,  is  2500 
meters. 

In  addition  to  its  standard  maps,  the  topographical 
division  is  called  upon  for  many  special  maps,  which 
must  be  prepared  and  issued  quickly  to  staffs.  Speed 
and  accuracy  are  both  essential.  If  an  attack  is  being 
planned,  for  example,  orders  from  headquarters  must 
be  illustrated  by  diagram  maps.  The  topographical 
division,  therefore,  must  be  well  supplied  with  all  the 
map  data  which  could  be  demanded,  and  must  be  ready 
to  send  it  out  at  almost  a  moment's  notice. 

As  to  the  accuracy  of  maps  of  enemy  areas  based 
largely  on  information  from  aerial  photographs,  the 
English  rnd  French,  after  the  advance  in  the  valley 
of  the  Somme  was  made,  had  an  opportunity  of  checking 
their  maps.  I  am  told  that  the  degree  of  accuracy  dis- 
covered was,  on  the  whole,  very  satisfactory,  although 
the  results  of  field  surveys  disclosed  some  points  which 
needed  revision.  During  a  recent  trip  to  the  front  I 
saw  an  enemy  map  which  was  found  on  the  charred 
body  of  a  German  aviator  who  had  been  shot  down 
behind  the  allied  lines.  Half  of  it  had  been  burned 
away,  but  on  what  remained  was  plotted  accurately  in 
red  ink  the  location  of  a  light  railway  spur  of  one  of 
our  Allies  which  had  been  constructed  only  three  days 
before  the  map  was  taken  from  the  dead  body  of  its 
owner. 

Having  begun  with  the  use  of  French  maps,  the 
American  Expeditionary  Forces  have  adopted  the  metric 
system  for  all  of  our  topographical  work.    To  change  to 
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miles,  instead  of  kilometers,  at  this  date,  would,  it  is 
believed,  result  in  considerable  confusion,  especially  as 
there  are  many  situations  demanding  the  interchange 
of  maps  between  our  own  armies  and  those  of  our 
allies.  Nevertheless,  on  our  maps,  in  addition  to  the 
standard  metric  scale,  is  surprinted  in  red  a  scale  in 
miles,  and  also  a  conversion  table  for  metric  and  Eng- 
lish linear  measurements.  French  terminology  also  will 
be  retained  on  new  maps,  although  a  glossary  of  terms 
is  issued  to  facilitate  their  interpretation. 

A  tour  of  the  "plant"  of  the  topographical  division 
at  headquarters  disclosed  the  work  of  map  making  in 
many  of  its  phases.  Leaving  the  offices  of  the  chief  of 
this  service  we  went  first  to  the  filing  room,  in  which  is 
classified  and  stored  a  large  stock  of  maps  ready  for 
immediate  issue.  An  entire  room  was  devoted  to  map 
storage,  and  piles  of  prints  were  arranged  in  rows  on 
wooden  shelves  extending  from  floor  to  ceiling.  Then 
we  inspected  the  photo-lithography  equipment,  the  print- 
ing presses,  the  gelatine  process  (used  only  when  a 
limited  number  of  copies  is  needed),  the  blueprinting 
machines,  the  drafting-room,  the  photogriaphic  copying 
apparatus  and  the  various  other  features  which  the 
production  of  maps  for  use  in  war  demands.  By  the 
gelatine  process,  which  is  patented,  an  impression  is 
secured  directly  from  a  blueprint  and  transferred  by 
inking  the  gelatine  film  and  applying  blank  sheets  over 
which  a  roller  is  passed.  The  gelatine  process  is  em- 
ployed  extensively   for  color  work,   and   especially   for 


THE   AIR   CAMERA    IS    FLEXIBLY    MOUNTED 

making  over-prints — that  is,  adding  new  information  to 
an  existing  map. 

One  of  the   interesting   sights   in   the   topographical 
division  was  a  collection  of  relief  maps.    They  are  used 
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to  quite  an  extent  in  staff  work,  and  a  detachment  of 
our  forces  has  been  sent  to  a  shop  in  Paris  to  learn  how 
to  make  these  maps.  One  method  is  to  mold  them 
directly  while  the  other  involves  the  cutting  up  of  copies 
of  a  map,  mounted  on  cardboard,  along  every  contour 
and  the  arrangement  of  these  sections,  one  above  the 
other,  forming  a  series  of  steps.  The  angles  of  the 
steps  are  then  filled  with  putty  and  a  casting  in  plaster 
of  paris  is  taken,  giving  a  reverse  relief  map.  A  second 
casting,  from  the  reverse,  gives  a  true  relief  map,  and 
over  it  a  contour  map  is  stretched  and  pasted  down. 
The  process  is  said  to  require  a  good  deal  of  skill,  as 
the  application  of  the  contour  map  to  the  casting  in- 
volves the  stretching  of  the  map  fabric  (it  looked  like 
paper)  over  the  mounds  representing  hills. 

While  the  work  of  our  topographical  division  is  pro- 
ceeding its  personnel  is  gradually  being  enlarged,  and 
many  new  men  are  now  being  instructed  in  the  details 
of  the  several  branches  of  this  service.  Every  day  sees 
changes  on  both  sides  of  the  front  which  must  be 
recorded  on  maps.  Thus  the  work  of  the  division  is  a 
never-ending  one,  and  its  members  must  continually  be 
on  the  alert  in  order  to  be  ready  night  or  day  to  supply 
our  forces  with  maps  that  are  both  accurate  and  up- 
to-date. 


Lawrence  Thawed  Services  at  Low  Cost 

ELECTRICITY  was  used  to  thaw  some  forty  of  about 
one  hundred  frozen  water  services  at  Lawrence,  Kan., 
last  winter.  According  to  information  supplied  to  Engi- 
neering Nev;s-Record  by  E.  H.  Dunmire,  city  engineer 
and  superintendent  of  the  v/ater  department  of  Law- 
rence, the  department  borrowed  a  transformer  from  the 
local  electric  light  company,  two  resistance  boxes  from 
the  electrical  department  of  the  University  of  Kansas, 
and  purchased  about  1200  ft.  of  No.  8  insulated  wire. 
The  services  thawed  varied  from  25  to  100  ft.  in  length, 
taking  an  actual  use  of  current  in  each  case  from  5  to 
90  min.  The  full  capacity  of  the  transformer  was  used, 
connected  to  2300-voIt  primary  wires  and  stepped  down 
to  110  volts.  The  amperage  varied  from  70  to  110,  de- 
pending largely  upon  the  length  of  wire  used. 

All  equipment  was  placed  in  a  wagon,  which  was  used 
as  a  trailer  to  a  small  auto  truck.  The  apparatus 
was  taken  to  the  nearest  point  of  the  services  to  be 
thawed  and  connected  by  the  local  electric  light  com- 
pany's man.  For  the  man  the  city  paid  60c.  per  hour 
for  the  time  required  to  connect  to  the  wires  and  for  the 
current  10c.  per  kw.-hr.,'  with  a  minimum  charge  for 
current  of  $1  for  each  connection.  The  equipment  was 
then  left  in  charge  of  two  of  the  water  department's 
men,  who  were  paid  35c.  and  28c.  per  hour.  They  laid 
out  the  wire,  connected  it  to  the  service,  closed  the  cir- 
cuit and  guarded  the  apparatus  until  the  service  was 
thawed,  at  which  time  the  electric  light  company's  man 
v/as  called  to  disconnect  the  transformer  from  the  prim- 
ary line  and  go  with  the  equipment  to  the  next  place. 

With  this  arrangement,  the  department  was  able  to 
thaw  about  twelve  services  a  day,  not  only  rendering 
quick  service  but  saving  the  cost  of  tearing  up  the 
streets  in  order  to  thaw  the  frozen  pipes  by  other 
methods.  The  average  cost  of  thawing  the  40  services 
was  about  $3.25. 


Kansas  Flood  Studies  Prompted  by  Food 
and  War  Conditions 

FLOOD  losses  in  Kansas  average  about  $4,000,000  a 
year.  As  the  state  is  largely  agricultural  and  these 
losses  have  a  vital  relation  to  food  production  and  the 
war,  the  1917  legislature  created  a  State  Water  Com- 
mission to  investigate  floods  and  suggest  possible  reme- 
dies. From  a  somewhat  lengthy  paper  on  the  work  of 
the  Commission,  submitted  recently  to  the  Kansas  En- 
gineering Society,  the  following  notes  have  been  taken: 

Broadly  speaking,  the  rivers  of  Kansas  have  small 
minimum  flows  and  heavy  flood  discharges.  For  ex- 
ample the  Blue  and  Republican  Rivers  are  affected  by 
severe  summer  rains  and  have  shallow  beds  with  rapid 
descent.  The  Marais  des  Cygnes  and  the  Neosho  are 
overhung  with  heavy  growths  of  trees  which  fall  into 
the  streams  and  retard  their  flow,  and  their  valleys  and 
banks  are  lov/.  Another  source  of  danger  is  the  congest- 
ing of  river  channels,  especially  in  the  cities,  by  bridges 
and  other  structures. 

The  mean  annual  rainfall  in  Kansas  ranges  from  37 
in.  in  the  east  to  15  in.  in  the  west.  In  the  eastern  third 
of  the  state,  including  ^he  lower  reaches  of  the  rivers 
named,  the  mean  rainfall  during  the  crop-producing 
season  is  25.97  in.;  and  generally  71  to  76%  of  the  an- 
nual amount  of  rain  falls  during  the  season. 

"Destructive  floods,"  the  report  states,  "have  oc- 
curred so  frequently,  especially  in  some  of  the  smaller 
watersheds,  that  the  most  optimistic  farmers  are  dis- 
heartened. Unless  constructive  measures  for  protec- 
tion are  worked  out  the  psychological  effects  of  such 
failures  are  easily  apparent.  Tenants  with  small  capi- 
tal prefer  to  farm  less  productive  uplands  rather  than 
experience  the  uncertainties  of  loss  by  inundation  of 
the  more  fertile  bottom  lands  by  these  ever-recurring 
floods.  Although  disastrous  floods  do  not  occur  through- 
out the  valleys  every  year,  there  are  many  places  where 
the  lands  are  so  low  that  they  rarely  escape  some  dam- 
age every  season." 

Work  on  these  problems  has  been  done  by  various 
Federal,  state  and  local  agenciris,  and  some  constructive 
flood  protection  has  been  afforded  These  efforts  have 
shown  the  need  for  records  of  stream  flow,  for  coordi- 
nation of  effort,  and  generally  for  a  governing  body 
with  power  to  direct  work  along  the  line  of  some  state- 
wide conservation  policy. 

The  state  water  commission  consists  of  Governor 
Capper,  ex  officio.  Prof.  H.  A.  Rice  of  the  University  of 
Kansas  School  of  Engineering,  and  Roger  C.  Rice,  dis- 
trict engineer  of  the  United  States  Geological  Survey. 
Its  work,  in  cooperation  with  the  United  States  Geo- 
logical Survey,  the  United  States  Weather  Bureau,  and 
the  local  drainage  districts,  has  been  to  outline  the 
gathering  of  data  and  to  establish  means  of  recording 
stream  flow  and  weather.  River-gaging  stations  have 
been  established  at  twenty  "strategic"  points  on  the 
Kansas,  Marais  des  Cygnes,  Neosho,  Verdigris  and  Ar- 
kansas rivers  and  their  tributaries.  Rainfall  records 
have  been  provided  for.  The  work  of  the  various  drain- 
age districts  has  been  coordinated  as  far  as  might  be 
with  that  of  the  commission.  On  this  basis  the  com- 
mission will  request  the  legislature  of  1918-19  for  ap- 
propriations sufficient  to  make  the  program  effective. 
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Local  Topics  Prominent  Among  Papers  at 
Water- Works  Convention 

Those  Presented  Included  General  and  Special  Features  of  St.  Louis  Water-Works — Long  Service  of 
Savannah  Artesian  Wells — Three  Types  of  Joints  for  Cast-Iron  Pipes  Tested 


Special  Features  of  St.  Louis  Water  System 

By  W.  a.  Foley 

St.   Louis  Water-Works 

AMONG  distinctive  features  of  the  St.  Louis  distri- 
bution system  first  mention  may  be  made  of  the 
division  of  the  city  into  a  high-pressure  district  under 
125  lb.,  and  a  low-pressure  district  under  85-lb.  pressure. 
Each  district  is  maintained  independent  of  the  other 
bj''  means  of  separation  valves,  tabbed  with  numbered 
metallic  disks. 

These  valves  are  not  opened  except  when  necessity 
arises,  and  in  this  event  the  high-pressure  is  allowed 
to  bleed  into  the  low-pressure  system  during  the  period 
the  occasion  demands.  They  are  also  opened  during 
the  semi-annual  inspection  of  valves,  which  occurs  in 
May  and  November,  when  all  valves  in  the  two  systems 
are  examined  and  worked  to  insure  their  thorough  fit- 
ness for  any  subsequent  operation,  or  as  a  relief  to  the 
high-service  pumps,  which  occurs  during  the  night, 
w!aen  a  few  separation  valves  are  opened  to  relieve  the 
load. 

Another  feature  of  the  St.  Louis  distribution  system 
is  a  36-in.  lock-bar  steel  main  26,700  ft.  in  length,  which 
crosses  the  heart  of  the  city,  and  acts  as  a  carrier  for 
either  high  or  low-service  feed.  This  feeder  has  its 
origin  in  the  central  pumping  station  and  can  be  oper- 
ated from  an  85-lb.  head  with  a  delivery  of  750,000  gal. 
per  hour  or  from  an  125-lb.  head  with  a  delivery  of 
approximately  1,000,000  gal.  per  hour.  The  change  in 
this  trunk  line  from  high  to  low  service  is  effected  by 
the  operation  of  a  few  hand-operated  valves  immedi- 
ately in  front  of  the  engine  house  and  two  hydraulically- 
operated  valves  at  the  terminus  of  the  steel  main,  prac- 
tically five  miles  distant,  where  it  is  breeched  into  both 
systems  by  means  of  a  Y  connection. 

During  the  winter,  when  frozen  soil  conditions  make 
the  cost  of  excavation  for  repairs  of  broken  mains  ex- 
cessive, the  St.  Louis  department  has  found  it  prac- 
ticable to  use  a  blast  pan,  such  as  is  employed  by  street 
repair  gangs  in  asphalt  surfacing.  This  proves  an 
effective  method  of  dissipating  the  frost  and  expedites 
the  work  of  excavation,  consequently  effecting  a  saving 
of  both  time  and  labor. 

In  the  repair  of  mains  15  in.  in  diameter  and  larger 
where  such  repairs  necessitate  the  employment  of  ^a 
sleeve,  the  department  finds  it  expedient  to  employ  what 
is  known  as  a  sleeve-spacer.  The  spacer  is  a  sort  of 
turnbuckle  affair,  which  is  slipped  into  position  and 
tightened,  so  as  to  prevent  movement  of  pipe  when  the 
sleeve  is  slipped  into  space,  but  it  serves  an  ideal  pur- 
pose in  spacing  the  sleeve  so  that  an  even  joint  can  be 
run  around  the  pipe  circumferenco.  Usually  four  of 
these  spacers  are  employed  in  the  repair  of  mains  30  in. 
in  diameter  and  larger. 

The  St.  Louis  water  department  maintains  a  school 


of  one  week's  duration  twice  a  year.  All  employee.*? 
of  the  distribution  system  attend,  especially  the  new- 
comers, who  are  fully  initiated  in  the  art  of  cutting 
pipe,  yarning  and  pouring  joints,  calking,  assembling 
hydrants  and  valves,  rigging  derricks,  the  use  and 
names  of  various  tools,  and  all  other  little  details  with 
which  all  distribution  employees  should  be  familiar. 
These  sessions  are  generally  attended  by  department 
engineers,  and  often  the  exchange  of  ideas  proves  as 
beneficial  to  the  superiors  as  to  the  subordinates.  The 
professor  in  charge  is  generally  a  graduate  of  the 
ditch,  who  has  advanced  step  by  step  in  the  ser\ice 
and  is  capable  of  showing  the  principle  by  actual 
demonstration. 


Savannah  Artesian  Wells  Have  Done 
Quarter  Century  Service 

By  E.  R.  Conant 

Chief  Engineer  of  the  City  of  Savannah 

HAPHAZARD  location  of  the  river  station  group  cf 
artesian  wells  at  Savannah,  Ga.,  put  in  use  in  1887- 
1889,  resulted  in  a  supply  which  soon  became  inade- 
quate and  led  to  the  sinking  of  the  Gwinnett  group. 
The  last-named  artesian  well  system  was  designed  by 
Thomas  F.  Johnson,  Chicago.  The  25  river  wells  were 
put  down  at  random  over  an  area  of  10  acres.  The  12 
Gwinnett  wells  were  sunk  300  ft.  apart  on  a  line  at 
right  angles  to  the  direction  of  the  subterranean  flow. 
The  Gwinnett  wells  have  a  diameter  of  12  in.,  a  depth 
of  500  to  600  ft.  and  are  cased  down  into  rock,  some 
250  ft.  The  wells  are  connected  with  a  6-ft.  brick  con- 
duit 10  to  16  ft.  below  ground  level,  which  discharges 
into  a  small  well  from  which  water  is  pumped  directly 
to  the  distributing  mains. 

The  first  artesian  wells  in  the  Savannah  district  ante- 
dated the  river  station  wells  by  five  years.  The  water 
from  these  wells  rose  to  from  30  to  35  ft.  above  mean 
low  water.  There  are  no  early  records  of  the  static 
head  in  the  river  station  wells  but  their  diminution  in 
yield  indicates  that  the  head  was  lowered  20  to  25  ft. 
within  three  years  of  the  time  they  were  put  in  use. 

Tne  Gwinnett  wells  are  3900  ft.  from  the  river  wells. 
When  the  firsw  of  these  were  sunk  in  1890  their  static 
head  was  about  28  ft.  above  mean  low  water.  In  1893 
the  head  was  12  ft.  lower,  and  in  1898  it  was  5  ft.  lower 
still.  There  is  no  record  of  the  head  when  the  air  lift 
was  installed  in  1902.  In  fact,  the  static  head  was  not 
carefully  determined  until  1915,  when  the  writer  found 
it  to  be  10  to  12  ft.  below  mean  low  water — a  drop  of 
22  ft.  in  17  years,  or  an  average  drop  of  something  less 
than  li  ft.  a  year. 

When  the  12  wells  at  the  Gwinnett  station  were  put  in 
use,  in  1892,  they  yielded,  by  natural  flow,  10,300,000 
gal.  a  day.    This  fell  to  9,500,000  gal.  in  a  year  or  two ; 
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:o  5,500,000  gal.  by  1895  and  to  5,000,000  gal.  in  1900, 
where  it  remained  until  the  installation  of  the  air  lift  in 
1902.  Tests  made  by  the  author  in  1915  showed  a  daily 
yield  of  15,000,000  gal.  At  present  8  of  the  12  wells 
yield  10,000,000  gal.  a  day. 


Water  Treatment  at  St.  Louis 

By  a.  V.  Graf 

St.   Louis  Water-Works 

VARIATIONS  in  the  proportions  of  water  coming 
from  the  Mississippi,  Illinois  and  Missouri  Rivers 
markedly  affect  the  character  of  the  water  treated  at 
the  St.  Louis  water-works.  The  Illinois  River  enters 
the  Mississippi  33  miles  north  of  the  intakes  at  the 
Chain  of  Rocks  and  in  traversing  this  distance  a  more 
or  less  intimate  mixture  of  the  two  waters  is  effected. 
The  Missouri  River  enters  the  Mississippi  5^  miles 
north  of  the  intakes  and  causes  a  pressing  of  the  Mis- 
sissippi River  water  upon  the  east  bank  of  the  river 
and  in  this  way,  as  a  rule,  very  little  mixing  of  the  two 
waters  occurs  by  the  time  the  water  reaches  our  intakes. 

The  Mississippi  River  drainage  area  being  covered 
with  swamps,  the  water  in  this  river  becomes  highly 
colored  at  times  of  heavy  run-off,  while  the  Illinois 
River,  carrying  a  large  amount  of  sewage,  contains 
colloidal  organic  matter  which  seems  to  act  as  a  pro- 
tective colloid  on  the  turbidity  carried  by  this  river. 
The  water  in  the  Missouri  River,  always  turbid,  be- 
comes much  more  so  at  times  of  heavy  run-off. 

Two  intakes  are  in  use.  The  water  drawn  through 
the  old  or  west  intake  is  principally  Missouri  River 
water  for  the  greater  part  of  the  year,  while  the  water 
drawn  through  the  new  or  east  intake  is  a  mixture  of 
the  Mississippi  and  IlKnois  River  waters,  although  at 
times  the  water  at  both  intakes  is  practically  the  same 
both  chemically  and  physically.  The  east  intake  was  in 
service  only  97  days  last  year,  whereas  the  west  intake 
was  used  for  350  days.  Because  of  the  greater  diffi- 
culty of  treating  the  water  from  the  east  intake,  this 
is  not  used  unless  low  stages  of  the  river  or  anchor  ice, 
or  both,  affect  the  pumping. 

Treatment  begins  at  a  grit  chamber  where  the 
average  velocity  of  flow,  at  a  rate  of  pumping  of 
150,000,000  gal.  per  day,  is  only  0.33  ft.  per  second. 
More  than  50%  of  the  matter  deposited  passes  a  100- 
mesh  sieve.  The  tonnage  of  the  matter  removed  by  the 
grit  chamber  during  the  past  year  was  63,703,  or  23% 
of  the  total  suspended  matter  present  in  the  water. 

Leaving  the  grit  chamber,  the  water  flows  through 
a  short  conduit  to  the  mixing  chamber,  where  milk 
of  lime  and  a  solution  of  sulphate  of  iron  are  added. 
The  water  then  enters  sedimentation  basins,  which  re- 
move 99%  of  the  suspended  matter.    From  these  basins 


the  water  enters  a  collecting  conduit  and  passes  through 
two  8-ft.  venturi  meters  and  into  a  small  secondary 
coagulation  basin,  connected  to  secondary  sedimenta- 
tion basins  by  stop-plank  openings.  A  solution  of  sul- 
phate of  alumina  is  added  at  the  throat  of  the  meters 
and  is  automatically  controlled  so  that  the  quantity 
added  per  unit  is  constant  for  any  setting,  regardless 
of  fluctuations  in  the  flow  through  the  meters.  No 
mixing  chamber  is  provided  here  because  of  the  low 
permissible  loss  of  head,  namely  li  ft.  The  settled 
and  coagulated  water  is  passed  through  mechanical 
filters  and  then  disinfected  with  liquid  chlorine. 

During  the  year  which  ended  Feb.  28,  1918,  the 
average  daily  rate  of  filtration  was  85,390,000  gal.  and 
the  wash  water  averaged  1.56%.  Other  operating  data 
are  shown  in  the  table  following,  and  the  variations  in 
the  water  are  shown  in  the  table  at  the  bottom  of  the 
page. 

OPERATION  RECORD  FOR  YEAR  WHICH  ENDED  FEB.  28,  1918 
Chemicals  Used 

• Grains  per  Gallon ■ 

Pounds  Maximum       Minimum 

Lime 30,147,933  8  00  4  00 

Sulphate  of  iron 4,294,689  2  50  0.00 

Sulphate  of  alumina 3,781,163  3.68  0.11 

(meters) 

29,560 


Average 
5  371 
0  765 
0  673 


Sulphate  of  alumina 

(influent) 

Sulphate  of  alumina.  .  . 
(filters) 

Chlorine 


108,756 
74,516 


0  25 

14.1b 
per  wash 
41b. 
per  million 


0  00 

0    lb 

per  wash 

0.  lb. 

per  million 

gal. 


0  005 

0  019gr. 
per  gal. 

1  891b. 
per  million 

gal. 


St.  Louis  Has  New  110,000,000-Gallon  Pump 

By  L.  a.  Day 

St.   Louis   Water-Works 

DEMAND  for  more  pumping  capacity  at  the  low- 
service  pumping  station  of  the  city  of  St.  Louis 
is  being  met  by  installing  a  turbine-driven  centrifugal 
pump  with  a  capacity  ranging  from  80,000,000  to 
110,000,000  gal.  in  24  hours  against  any  head  varying 
from  45  to  65  ft.  This  range  of  flexibility  could  not  be 
met  entirely  with  governor  adjustment,  but  will  be  ob- 
tained by  opening  or  closing  hand-operated  valves  on 
the  turbine.  The  speed  of  the  unit  thus  obtained  will 
be  further  controlled  by  an  automatic  governor.  This 
governor  will  be  of  the  oil  relay  type,  designed  to  per- 
mit of  adjustment  while  the  unit  is  in  operation  to  any 
point  within  the  required  range  of  speed,  and  after 
being  adjusted  will  maintain  the  required  speed  within 
2%  variation  above  or  below. 

The  maximum  brake  horsepower  of  the  turbine  will 
be  1550  and  the  maximum  water  horsepower  required, 
including  all  pipe  friction,  will  be  1250;  the  speed  of 
the  turbine  under  these  conditions  will  be  3717  r.p.m. 
When  the  pump  is  delivering  80,000,000  gal.  of  water 
in  24  hours  under  a  total  head  of  45  ft.  the  turbine  will 
run  at  2946  r.p.m.  The  pump  speed  will  be  lowered  by 
means  of  reduction  gears  to  352  r.p.m.  when  delivering 


Description 

Stage  of  river 

'1  >  iiiperature 

Turbidity,  p.p.m 

Color,  p.p.m 

Suspended  solids,  p.p.m 

Dissolved  solids,  p.p.m 

Total  soli'ls,  p.p.m 

Alkalinity  total,  p.p.m 

Alkalinity  caustic,  p.p.m 

Alkalinity  bicarbonate,  p.p.m 

Hardness  total,  p.p.m 

Bacteria  (gelatine),  per  cu.c 625,000 

Bacteria  (agar), per  cu.c 27,000 

Coli,  per  cu.c 80 


Max. 

M  n. 

105 

74  9 

84 

32 

5,000 

8 

48 

10 

6,930 

6 

468 

190 

7,210 

400 

233 

93 

VARIATIONS    IN   WATER   AT    ST.    LOUIS 
. Settled  Water 


233 
304 


93 
116 
600 

no 

0  2 


Av. 

Max. 

78  4 

54 

1,240 

110 

22 

35 

1,700 

310 

2,010 

145 

146 

8 

145 

122 

193 

55,500 

7,000 

7,300 

450 

17  2 

Min. 


60 


20 


1.020 

97 

0.259 


. Applied  Water 

Wat 

er  to  H  S 

Pumps 

Max. 

Mil     Av. 

Max. 

Min. 

Av. 

"32 

4     io 

6 

0 

0 

32 

5       12 

28 

4 

9 

0 

00 

0 

370 

150 

215 

370 

150 

215 

136 

27       56 

127 

26 

53 

120 

0     '28 

115 

8 

29 

188 

66 

108 

4.800 

53      710 

530 

2 

98 

290 

9       57 
0  271 

57 

2 

11 
0  0106 
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110,000,000  gal.  under  65-ft.  head,  and  to  279  r.p.m. 
when  delivering  80,000,000  gal.  under  a  45-ft.  head.  The 
guaranteed  pump  efficiency  will  be  slightly  above  80% 
under  all  of  the  specified  head  and  capacity  conditions. 
The  suction  and  discharge  openings  to  the  pump  will 
be  48  in.  and  the  60-in.  suction  and  discharge  piping 
will  be  gradually  reduced  near  the  pumps  to  this 
diameter. 

The  turbine  is  of  the  multistage  impulse  type  and 
will  operate  with  125  lb.  gage  pressure  and  75"  super- 
heat. Provision  will  be  made  for  bleeding  1500  lb.  of 
steam  from  one  of  the  low-pressure  stages  for  heating 
feed  water.  Bleeding  this  amount  of  steam  will  in- 
crease the  B.t.u.  duty  of  the  unit  approximately  3  per 
cent. 

The  unit  was  bought  on  the  bidder's  guarantees  of 
duty  per  million  B.t.u.  consumed  by  the  unit,  including 
auxiliaries  and  bled  steam,  with  the  provision  that  the 
total  amount  of  exhaust  steam  from  the  auxiliaries, 
plus  the  steam  bled  from  the  unit,  should  not  exceed 
2200  lb.  per  hour.  The  successful  bidder's  guarantees 
were  as  follows : 


100,000,000 

gal. 

80,000,000 

gal. 

110,000,000 

gal. 

Head  in  feet 
50°  circu- 

45        60 
,ilI3.5     120 

65 
122 

45              60 
107  0        113  75 

65          45 
115.0   114 

60           65"* 
120  75      121    5 

lating  water 
80°  circulat- 
ing water 

106.5     113 

115 

101    5        108  50 

109  5    107 

113  50      114.0 

The  average  duty  for  all  of  these  conditions  is  114,- 
562,000  ft.-lb.  per  million  B.t.u.'s,  which  is  equivalent 
to  a  duty  of  134,000,000  ft.-lb.  per  1000  lb.  of  steam. 


Tests  of  Cement,  Lead  and  Metalium 
Joints  for  Cast-Iron  Pipe 


By  Prof.  Fredfric  Bass, 

University    of    Minnesota 


and  J.  A.  Jensen, 

Minneapolis    Water-Works 


MORE  extensive  use  of  cement  joints  for  cast-iron 
pipe,  especially  at  a  time  when  lead  is  so  costly, 
is  indicated  by  recent  tests  made  by  the  writers  at  the 
engineering  laboratory  of  the  University  of  Minnesota, 
the  university  and  the  city  cooperating. 

Four  lengths  each  of  standard  cast-iron  pipe,  sup- 
ported and  connected  as  shown  by  the  diagram,  were 
tested.  For  the  cement  and  metalium  joints,  8-in.  pipe 
and  for  tLe  lead  joints,  6-in.  pipe  were  used,  sufficient 
8-in.  not  being  available. 

The  lead  joint  was  made  in  the  customary  manner. 

The  cement  joint  was  made  of  portland  cement, 
mixed  rather  dry.     The  bell  of  the  pipe  was  cleaned 


and  a  dry  packing  in.serted.  The  inner  half  of  the  bell 
was  filled  and  calked  with  a  blunt  calking  tool  without 
using  a  hammer.  The  outer  half  wa.s  filled  with  the 
same  mixture  and  calked  with  a  hammer.  A  slightly 
wetter  cement  bead  was  immediately  placed  on  the  joint. 
The  joint  was  kept  covered  with  wet  cloth  for  one  week. 

The  metalium  joint  was  poured  in  the  usual  man- 
ner and  not  calked,  and  the  material  cannot  be  calked. 
Metalium  is  a  patented  material  manufactured  by  the 
Metalium  Refining  Co.,  Omaha,  Neb.  It  is  manufac- 
tured in  the  form  of  small  pellets  about  the  size  of  buck- 
shot. In  heating  and  melting,  a  temperature  of  from 
250'  F.  to  300'  F.  was  used.  It  was  found  that  if  a 
higher  temperature  was  used  the  material  thickened 
so  as  not  to  pour  readily.  It  rapidly  sets  in  place  with 
a  considerable  loss  in  volume. 

In  the  8-in.  joints  about  3.5  lb.  of  cement  and  3.5  lb. 
of  metalium  were  used.  In  the  6-in.  joints,  about  11.5 
lb.  of  lead  were  employed. 

The  water  was  allowed  to  fill  the  pipes  after  the 
initial  set  of  the  cement.  Four  days  after  the  joints 
were  made  the  water  was  let  into  the  pipes  under  city 
pressure  (75  lb.  per  square  inch).  At  this  time  a  test 
of  the  lead  joint  was  made.  The  pressure  was  pumped 
up  to  600  lb.  per  square  inch  without  any  visible  result. 
The  supports  from  the  four  middle  lengths  were  re- 
moved and  the  pipe  was  deflected  at  the  center  about 
12  in.,  three  joints  opening,  the  middle  joint  to  a  ver - 
considerable  extent,  causing  large  leakage.  These  join'".'' 
were  then  recalked  and  remained  tight  at  600  lb.  per 
square  inch  pressure. 

The  cement  and  metalium  joints  were  tested  30  days 
after  laying,  and  during  this  period  the  city  pressure 
was  kept  on  the  pipes.  The  cement  joints  sweated 
slightly  at  first,  the  water  which  appeared  on  the  sur- 
face evaporating.  This  soon  disappeared  and  the  joints, 
with  the  exception  of  one,  became  tight  and  dr>'.  The 
wet  joint  was  the  first  one  put  in.  It  was  made  with 
less  water  in  the  mixture  than  were  the  other  joints. 
Ten  days  after  laying,  a  water  pressure  of  250  lb.  per 
square  inch  was  temporarily  put  on  the  cement  joints, 
without  visible  result.  During  the  30  days,  the  metalium 
joints  all  leaked,  considerably  at  first,  but  less  and  less 
as  the  material  of  the  joint  became  filled  or  expanded. 
The  leakage  at  the  end  of  30  days  under  the  city  pres- 
sure of  75  lb.  per  square  inch  was  at  the  rate  of  260 
gal.  per  mile  of  pipe  (440  joints  per  mile). 

At  the  time  of  the  test,  the  pressure  was  simul- 
taneously increased  on  both  pipes.  It  was  held  at  200 
lb.  per  square  inch  and  the  leakage  of  the  metalium 
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THE  THREE  LINES  OF  PIPE  WERE  SUPPORTED  ON  WOOD  BLOCKS    AND   BliACED  AT  EACH   END 
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joint  was  measured  and  found  to  have  increased  to  a 
rate  of  450  gal.  per  mile.  No  leakage  from  the  cement 
joints  was  observed.  The  pressure  was  then  increased 
to  300  lb.  per  square  inch  and  the  leakage  from  the 
metalium  joints  increased  to  a  rate  of  4640  gal.  per 
mile.  The  cement  joints  still  showed  no  leakage.  The 
pressure  was  again  increased,  but  owing  to  leakage  it 
could  not  be  raised  over  375  lb.  per  square  inch.  The 
leakage  was  entirely  from  the  metalium  joints,  the 
cement  joints  showing  no  leakage,  but  faint,  radial  hair 
cracks  appeared  in  the  upper  third  of  the  circumference 
on  the  cement  bead.  Later  it  was  found  that  these 
cracks  did  not  show  in  the  joint  itself. 

The  supports  from  the  two  middle  pipe  lengths  was 
then  removed  (the  pressure  being  maintained  at  300  lb. 
per  square  inch)  and  both  pipes  deflected  I  in.  at  the 
middle  joint.  The  supports  were  then  removed  from 
the  next  two  pipes  in  both  Knes  and  the  deflection 
amounted  to  3  (±h  in).  At  this  point  two  cement  joints 
opened  slightly,  drops  of  water  falling  at  intervals  of 
about  10  sec.  from  each.  The  other  cement  joints  re- 
mained tight.  A  load  of  iron  of  850  lb.  was  then  put 
across  the  middle  of  the  two  pipes,  being  equally  divided 
between  them.  This  caused  the  cement- jointed  pipe  to 
settle  an  additional  J  in.  and  the  metalium  jointed  pipe 
to  settle  an  additional  1^  inch. 

It  would  seem  from  these  tests  that  cement  is  a 
material  which  should  be  used  for  cast-iron  water  pipe 
except  under  the  heavy  pressures  used  for  high-pressure 
fire  service,  or  possibly  under  a  fill  where  extreme  settle- 
ment caused  by  a  heavy  filling,  greater  than  that  super- 
imposed in  this  test,  would  cause  a  much  more  severe 
bending  load  to  be  applied.  A  saving  of  from  5  to  8% 
of  the  total  cost  of  an  8-in.  pipe  laid  in  an  8-ft.  trench 
is  apparent  in  the  use  of  cement. 

In  all  the  joints  here  described,  the  joints  were  made 
by  experienced  men,  but  possibly  special  care  in  hand- 
ling the  metalium  was  absent. 


Double  48-Inch  Pump  Manifold  at  St.  Louis 

By  C.  M.  Daily 

St.    Louis   Water-Works 

BY-PASS  connections,  to  permit  any  one  of  five 
pumps  at  the  Bissell's  Point  pumping  station,  St. 
Louis,  to  deliver  at  will  into  either  one  of  two  force 
mains  leading  to  different  water-service  districts,  are 
being  provided  by  means  of  a  double  48-in.  manifold 
placed  in  a  reinforced-concrete  chamber.  This  makes 
it  possible  to  provide  increased  capacity  at  Bissell's 
Point  for  the  district  formerly  served  from  the  Baden 
station. 

The  manifold  is  composed  of  two  parallel  48-in. 
flanged  cast-iron  pipes  94  ft.  long,  spaced  12  ft.  apart 
in  a  vertical  plane  and  erected  at  right  angles  to  the 
36-in.  mains  from  the  pumping  station.  Each  force 
main  will  be  connected  to  both  the  upper  and  the  lower 
manifold  in  a  vertical  plane  by  means  of  a  Y-branch 
introduced  into  the  main  about  20  ft.  from  the  mani- 
fold. Each  branch  of  each  main  will  have  a  hydraulically 
operated  gate  valve  inside  tlie  concrete  chamber.  These 
valves  will  be  operated  from  the  station,  permitting  the 
engineer  to  pump,  at  will,  into  the  85-  or  125-lb.  force 
main.     Three  hand-operated  and  two  hydraulic  36-in. 


valves  are  placed  on  the  pump  mains  leaving  the  mani- 
fold, and  four  hand-operated  48-in.  valves  placed  in  the 
manifold  are  for  the  purpose  of  withdrawing  part  of 
the  system  for  any  repairs  or  inspection  that  may  be 
necessary. 

The  manifolds  are  supported  on  steel  I-beams,  incased 
in  concrete  for  protection,  which  rest  on  the  side  walls 
of  the  chamber.  The  chamber,  whose  top  will  be  flush 
with  the  ground  at  the  center,  is  102  ft.  long,  20  ft.  4 
in.  wide  and  18  ft.  8  in.  deep,  all  inside  dimensions. 
The  bottom  is  designed  to  distribute  the  weight  of  the 
chamber  and  manifold  over  the  entire  area,  the  side 
walls  to  act  as  a  vertical  beam  designed  to  withstand 
water  pressure  on  the  outside  or  one-half  that  pressure 
on  the  inside;  horizontal  beams  at  the  top  of  the  wall 
transfer  the  reaction  of  the  wall  to  struts  or  ties  across 
the  top.  The  struts  of  the  tie-beams  act  also  as  roof 
girders,  on  which  rest  removable  reinforced  roof  beams 
which  support  the  removable  roof  slab. 


Los  Angeles  Water- Works  Grow 

A  daily  average  consumption  of  about  20,000,000  gal. 
from  the  aqueduct  has  been  used  by  the  City  of  Los 
Angeles  in  the  past  year,  according  to  a  statement  re- 
cently made  by  William  Mulholland,  chief  engineer, 
Bureau  of  Water-Works  and  Supply.  In  addition  to 
this,  50,000,000  gal.  daily  have  been  supplied  this  year 
from  the  old  source.  The  old  source  was  outgrown  in 
1914,  since  which  time  water  from  the  aqueduct  in  in- 
creasing quantities  has  been  used  for  domestic  purposes. 
The  surplus  water  of  the  aqueduct  (which  amounted 
during  the  past  summer  to  150,000,000  gal.  daily  over 
and  above  the  requirements  for  domestic  consumption) 
was  used  for  irrigation  purposes  in  the  recently  an- 
nexed territory  of  the  San  Fernando  Valley,  which  is 
now  a  part  of  the  city.  "In  disposing  of  its  surplus 
water  the  city  deals  exclusively  with  individual  farmers, 
nearly  all  cf  whom  have  domestic  services  in  addition 
to  the  larger  services  used  for  irrigation,"  said  Mr. 
Mulholland. 

The  total  length  of  the  city's  distributing  pipe  lines 
and  mains  of  2  in.  or  over,  but  exclusive  of  the  233  miles 
comprising  the  aqueduct,  now  amounts  to  1610  miles, 
compared  with  337  miles  in  1902.  In  the  fiscal  year  that 
ended  June  30  the  city  added  to  the  system  310  miles 
of  water  pipe,  262  miles  of  which  were  new  mains  in 
the  San  Fernando  Valley.  The  outlay  for  the  San 
Fernando  pipe  system  was  approximately  $8,000,000, 
which  was  defrayed  by  the  lands  improved. 

Los  Angeles  now  ranks  fourth  among  the  cities  of 
the  United  States  in  pipe  mileage,  Mr.  Mulholland 
states.  In  15  years  the  city's  water  services  have  in- 
creased from  23,000  to  108,783.  The  bonds  issued  by 
the  city  water-works  system,  exclusive  of  aqueduct  bond 
issues,  amount  to  approximately  $2,500,000.  The  phys- 
ical valuation  of  the  Los  Angeles  river  system  and  the 
city  distributing  system  at  the  present  time,  allowing 
deduction  for  depreciation,  is  $12,535,000.  All  charges 
on  the  $2,500,000  have  been  met  out  of  water  revenues 
and  the  same  source  of  income  has  provided  for  the 
extensions  and  improvements  that  have  been  made. 
Water  rates  now  are  considerably  less  than  half  what 
they  were  under  private  ownership. 
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How  Progress  Is  Recorded  on  Army 
Construction  Jobs 

Construction  Division  Has  Standardized  System  By 

Which  Project  Heads  Report  Weekly 

To  Washington  Office 

LAST  summer  the  cantonment  division  of  the  quar- 
termaster corps,  United  States  Army  (now  the  con- 
struction division,  United  States  Army)  had  to  devise 
in  quick  time  a  standard  method  of  reporting  to  the 
home  office  at  Washington  the  progress  made  on  the 
various  construction  jobs,  mostly  cantonments,  that 
were  going  on  in  several  parts  of  the  country.  From 
the  experience  gained  at  that  time,  the  division  has  de- 
veloped a  method  of  report  which  is  followed  on  all  of 
the  many  different  types  of  construction  work  now 
under  the  direction  of  the  Army.  They  include  not 
only  the  usual  buildings  in  army  camps  and  posts,  but 
also  a  great  amount  of  dock,  harbor  and  terminal  work, 
together  with  large  warehouses. 

The  constructing  quartermaster,  who  is  the  army 
officer  in  charge  of  each  job,  is  required  to  compile,  at 
the  end  of  working  hours  on  each  Saturday,  four  weekly 
reports  to  be  forwarded  to  Washington.    These  are: 

1.  A  progress  form  showing  the  physical  condition  of 
the  work  as  a  whole;  (2)  a  graphical  diagram  showing 
by  percentages  the  rate  of  progress  of  each  feature  of 
construction;  (3)  a  material  statement  showing  graphi- 
cally the  ideal  rate  at  which  each  of  the  principal  m.a- 
terials  should  be  received  and  the  actual  rate,  week  by 
week,  up  to  that  time,  at  which  they  have  been  received ; 
(4)   a  supplementary  report,  mostly  on  labor. 

The  first  of  these,  the  progress  plan,  has  to  be  drawn 
to  a  suitable  scale,  and  includes  all  the  units  of  the  proj- 
ect and  all  the  features  of  construction.  Each  struc- 
ture is  designated  by  a  number  and  a  key  letter,  so  that 
it  may  be  readily  segregated  and  identified  in  corre- 
spondence. The  tracing  of  the  progress  plan  is  prepared 
and  retained  in  the  office  of  the  constructing  quarter- 
master, who  must  keep  it  posted  to  date  with  respect 
to  progress  and  to  changes  in  location  of  structure.  For 
purposes  of  classification  all  work  is  divided  into  twelve 
subdivisions:  (1)  Masonry  buildings;  (2)  wood  build- 
ing; (3)  docks;  (4)  railroads:  (5)  vehicle  roads;  (6) 
water  supply;  (7)  sewer  system;  (8)  concrete  construc- 
tion other  than  buildings;  (9)  excavation,  filling  and 
grading;  (10)  dredging;  (11)  outside  electric  wiring; 
and  (12)  fencing. 

Such  of  these  as  can  be  indicated  on  a  drawing  have  a 
standardized  legend  showing  the  progress  made.  This- 
legend  is  shown  in  the  drawing  in  the  present  article 

The  graphical  diagram  required  has  to  indicate  the 
percentage  of  work  completed  at  any  given  time.  In 
this  diagram  ordinates  are  laid  off  on  the  scale  100% 
equals  5  in.  and  abscissas  to  a  scale  of  four  weeks 
equals  1  in.  In  addition  to  a  curve  of  actual  progress, 
there  is  on  each  of  the  diagrams  a  line  to  represent 
an  ideal  uniform  progress  from  the  beginning  of  the 
construction  to  an  established  date  for  its  completion. 
The  actual  time  occupied  in  performing  the  work  of  the 
central  component  parts  of  the  structure  is  to  be  used  as 
a  basis  for  determining  the  percentage  of  completion 
in  a  given  period. 

It  is  assumed  in  the  cases  of  framed  structures  that 
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the  time  is  proportional  to  quantities  of  feet  b.m.  erected 
and  placed;  that  for  excavation,  filling,  grading,  dredg- 
ing, and  concrete  construction  other  than  building,  the 
time  is  proportional  to  cubic  yards  of  material  actually 
handled  or  complete  in  place,  as  the  case  may  be.  The 
time  required  for  erecting  fencing  is  proportional  to  the 
number  of  linear  feet  erected.  In  the  case  of  all  other 
types  of  construction,  the  several  features  are  weighted 
in  respect  to  the  time  required  for  their  completion  in 
the  following  proportiois: 
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The  material  •statement  required  is  also  in  the  form 
of  a  diagram  made  up  of  12  cross-section  squares,  each 
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representing  one  of  the  12  principal  materials  needed  on 
the  work.  In  these  squares  the  ordinates  represent  the 
amount  or  percentage  of  delivery  and  the  abscissas  the 
time.  On  each  of  the  squares  is  drawn  a  curve  indica^" 
ing  the  rate  at  which  the  material  should  arrive.  This 
rate  is  determined  from  a  carefully  thought  out  program 
made  at  the  start  of  the  project.  Along  with  it  is 
plotted  the  actual  rate  of  arrival  of  the  material  during 
the  progress  of  tha  work. 

The  supplementary  report,  a  facsimile  of  which  is  ap- 
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pearing  herewith,  must  state  the  average  number  of 
men  employed  during  the  period  covered,  classified  ac- 
cording to  work  performed.  These  reports  set  forth  in 
addition  the  labor  expenditure,  the  expenditure  pre- 
viously reported,  and  the  expenditure  to  date,  an  ex- 
planation of  delays  in  construction  or  receipt  of  ma- 
terial, the  condition  of  the  weather  for  each  day  and 
any  suggestions  for  expediting  construction. 


Face  and  reverse  of  8i  x   10  i   in.  .supplementary  report  required 
by   constructing-    quartermasters 


War  Shows  Central  Control  Needed 
in  Industrial  District 

Delaware  River  Territory  from  Wilmington  to 

Trenton  Should  Have  Unity  of  Planning 

in  Transportation  and  Housing 

EXTRA-MUNICIPAL  or  even  interstate  control  in  in- 
dustrial districts,  so  far  as  the  planning  of  future 
Governmental  and  public  utility  development  is  con- 
cerned, is  a  possibility  brought  by  the  war  to  that  large 
and  prosperous  territory  lying  on  both  sides  of  the  Dela- 
ware River  some  thirty  miles  on  either  side  of  Phila- 
delphia. For  many  years  this  district  has  been  among 
our  foremost  industrial  centers.  Natural  advantages  in 
the  way  of  both  water  and  rail  transportation  gave  an 
early  impetus  to  the  growth  of  all  manner  of  factories, 
but  during  the  'past  three  years  the  manifold  activities 
of  war  production  have  produced  on  the  Delaware  an 
unprecedented  growth.  Shipyards,  munition  factories, 
engine  and  machinery  plants,  every  kind  of  present  day 
forced  production,  dot  the  river  all  the  way  from  Wil- 
mington to  Trenton  and  extend  back  through  the  ter- 
ritory controlled  by  the  paralleling  railways. 

Each  of  these  plants  has  grown  up  as  a  unit  with 
little  relation  to  the  others.  Naturally,  the  railroad 
development  has  kept  pace  with  the  industries  because 
the  railroads  had  an  eager  eye  toward  the  development 
of  business  throughout  the  whole  area.  Nothing  else, 
however,  has  had  any  unity  of  control  except  the  river 
channel  itself,  which  is  under  Federal  administration. 
The  most  important  part  of  river  transportation — that 
is,  the  design  and  development  of  harbors  and  terminals 
— has  been  left  to  the  individual  plants  or,  in  the  cases 
of  the  cities,  to  the  separate  administrations  of  the 
municipalities. 

Now  the  district  is  being  considered  as  a  whole, 
particularly  in  regard  to  its  transportation  facilities, 
other  than  rail,  and  to  housing  requirements.  The 
plants  concerned  lie  in  three  states,  Delaware,  New 
Jersey  and  Pennsylvania,  but  mainly  in  Penn.sylvania. 
A  large  part  of  the  Pennsylvania  activities  are  in  the 
confines  of  the  city  of  Philadelphia,  but  that  city  no 
longer  contains  the  great  plants  which  have  stretched 
out  to  the  north  and  the  south  along  the  river  and  rail- 
roads. There  is,  then,  no  central  body  which  can 
envisage  the  problem  as  a  whole  and  which  can  plan 
for  its  solution. 

Efforts  were  made  a  few  years  ago  to  establish  a  cen- 
tral industrial  district  in  the  area  in  the  State  of  Penn- 
sylvania included  in  a  radius  of  twenty-five  miles  from 
Philadelphia.  In  fact,  such  a  district  was  created  by  the 
legislature,  but  as  no  funds  were  provided  by  the  same 
act  it  lapsed  without  performing  any  duties.  A  similar 
but  more  powerful  commission  is  now  under  considera- 
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tion,  and  it  is  understood  that  there  is  a  fair  chance  of 
such  a  commission  being  authorized  by  the  Pennsylvania 
legislature.  A  second  possibility  for  the  control  of  a 
large  part  of  the  district  is  a  movement  to  increase  the 
authority  and  boundaries  of  the  city  of  Philadelphia  to 
include  a  large  number  of  outlying  towns.  These  two 
are  official  projects  which  may  be  authorized  in  the 
State  of  Pennsylvania.  Besides  them  there  are  two 
agencies  at  work  studying  the  prospects  of  control.  One 
is  the  Comprehensive  Plan  Committee  of  the  city  of 
Philadelphia,  which  has  certain  powers  within  the  city 
and  which  assumes  to  have  other  recommendatory'' 
powers  in  the  outlying  municipalities.  The  other  body 
working  on  the  problem  is  the  Philadelphia  chapter  of 
the  American  Institute  of  Architects.  The  local  archi- 
tects were  brought  into  the  problem  by  their  individual 
interests  in  the  housing  schemes  for  the  industries. 
From  that  they  developed  a  more  or  less  comprehensive 
fecheme  for  the  transportation  and  the  housing  control 
of  the  district;  this  they  have  submitted  to  the  various 
official  bodies  concerned  with  the  matter. 

The  eventual  solution  of  the  whole  problem  involves 
three  items,  roads,  ports  and  harbors  and  housing.  The 
road  problem  is  at  present  the  most  pressing.  Inter- 
communication between  the  plants  lying  on  all  sides 
of  Philadelphia  is  more  and  more  being  made  with 
motor  trucks,  but  good  highways  for  such  transporta- 
tion are  altogether  too  few,  and  for  the  most  part  lead 
directly  through  the  city  of  Philadelphia.  Connection 
between  Chester  and  Bristol,  for  instance,  lying  about 
the  same  distance  to  the  south  and  north  of  Philadel- 
phia, is  at  present  made  on  roads  traversing  the  busiest 
section  of  Philadelphia.  Parts  of  the  new  scheme  for 
the  development  of  the  territory  provide  for  new  roads 
or  the  improvement  of  old  ones,  allowing  such  trucks 
to  go  past  Philadelphia  with  the  least  part  of  the  route 
in  the  congested  parts.  Such  roads  also  are  to  be  tied 
into  main  highways  leading  to  such  large  industrial 
centers  as  Steelton,  Reading  and  Bethlehem,  all  lying 
tO-the  north  of  Philadelphia. 

The  Delaware  River  is  in  admirable  condition  for 
river  transportation.  On  the  other  hand,  the  ports  on 
the  river,  with  the  exception  of  Philadelphia,  are  any- 
thing but  acceptable.  It  will  be  a  part  of  the  central- 
ized scheming  for  the  district  at  least  to  recommend 
port  developments  in  the  smaller  cities,  so  that  such 
developments  can  be  coordinated  with  the  rail  and  road 
communications  to  the  interior  and  so  that  the  proper 
balance  will  be  preserved  between  the  river  ports. 

Housing  is  pretty  largely  a  local  problem,  although 
the  almost  continuous  line  of  plants  along  the  river 
make  it  in  many  cases  a  problem  of  local  transporta- 
tion. A  centrally  controlled  body  might  find,  for  in- 
stance, that  it  would  be  more  desirable  for  the  district 
as  a  whole  to  establish  new  communities  some  distance 
back  from  the  river  and  connect  them  by  street  rail- 
ways to  thq  industrial  centers.  The  municipal  ad- 
ministration governing  any  one  of  these  centers  would 
not  be  likely  to  reach  such  a  solution,  although  it  might 
be  the  best  for  all  concerned.  • 

At  present  nothing  has  been  definitely  done  toward 
establishing  this  new  type  of  control  of  an  industrial 
district,  but  it  is  among  the  possibilities  that  if  the 


citizens  and  local  bodie.s  do  not  thenxselves  come  to  some 
such  solution  of  their  difficulties  the  Federal  Govern- 
ment, which  in  the  present  crisis  is  so  vitally  concerned 
with  the  productive  capacities  of  the  Delaware  River 
district,  may  have  to  step  in  and  establish  some  sort  of 
control. 


Offsets  from  Columns  Permit  Glass  Front 
to  San  Francisco  Building 

THE  entire  front  of  the  Hallidie  Building,  recently 
completed  in  San  Francisco,  is  made  of  glass.  The 
idea  was  to  utilize  as  much  of  the  area  as  possible 
for  lighting  and  by  a  special  arrangement  of  columns 


BUILDING  HAS  A    FRONT  ENllRELY  OF  GLASS 

and  floor  slabs  the  effective  front  was  kept  near  to 
100%.  The  building  is  a  reinforced-concrete  structure 
117  by  108  ft.  in  plan,  the  all-glass  side  facing  south. 
On  the  north  side  a  high  percentage  of  the  building 
front  is  utilized  for  lighting,  and  no  windows  are  pro- 
vided on  the  east  or  west  side.  The  upper  floors  are  to 
be  used  for  loft  purposes. 

The  ceiling  heights  are  about  12  ft.,  and  by  making 
the  sashes  slightly  less  than  4  ft.  square  three  tiers 
of  sashes  could  be  put  on  each  floor.  Even'  sash  can 
be  swung  about  a  central  horizontal  axis.  The  columns 
are  set  back  3  ft.  from  the  plane  of  the  glass  and  after 
having  been  painted  blue  can  hardly  be  seen  from  the 
street.  The  floors  between  columns  and  glass  are  raised 
18  in.  higher  than  the  main  floor,  forming  a  sort  of 
bench,  along  the  windows,  supported  on  steel  cantilever 
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beams.  This  floor  is  made  sufficiently  strong  with  a 
slab  much  thinner  than  the  main  floor  slabs.  Thus, 
the  effective  ceiling  height  at  the  windows  on  each 
floor  is  increased,  to  the  great  improvement  of  the 
lighting. 

The  cost  of  the  all-glass  front  is  said  to  have  been 
practically  the  same  as  in  the  ordinary  type  of  loft 
building  construction.  With  its  blue  and  gold  decora- 
tion, the  all-glass  facade  of  the  building  has  attracted 
much  attention.  Willis  Polk,  San  Francisco,  is  the 
architect. 


Hydro-Electric  Plant  Installed  to 
Utilize  Waste  Energy 

A5500-HP.  unit  has  recently  been  put  in  service  by 
the  Pacific  Gas  &  Electric  Co.,  just  below  the  Lake 
Spaulding  dam  in  California,  used  to  store  water  for  a 
chain  of  hydro-electric  plants  below.  The  new  unit 
is  situated  in  an  excavation  in  solid  rock  which  is  an 
enlargement  of  an  adit  used  when  the  tunnel  outlet  from 
the  reservoir  was  being  excavated.  After  the  tunnel 
had  been  driven  the  necessary  bypass  valves,  nozzle  ap- 
proaches and  draft  tubes  were  set  in  place  where  the 
adit  meets  the  tunnel,  in  anticipation  of  the  later  in- 
stallation of  power  equipment. 

The  arrangement  of  the  conduit  is  such  that  the  flow 
can  be  diverted  through  the  waterwheel  and  returned 
again  to  the  tunnel.  From  this  point  on  the  tunnel 
is  built  on  hydraulic  gradient  so  that  all  energy  stored 
in  the  water  may  be  used  in  passing  through  the  unit. 
Relief  valves  provide  a  bypass  around  the  waterwheel 
which  is  used  when  water  is  to  be  delivered  through 
the  tunnel  without  going  through  the  turbine.  The 
head  of  the  unit  will  vary  from  almost  nothing  up  to  a 
maximum  of  234  feet. 

The  wide  range  in  head  made  it  difficult  to  decide 
upon  the  design  of  turbine  runner  to  be  installed.  A 
unit  with  interchangeable  runners,  one  for  the  higher 
heads  and  another  for  lower  heads,  was  at  first  con- 
templated. In  the  war-time  emergency  need  for  in- 
creased power  and  with  the  delayed  deliveries  now  being 
quoted,  original  plans  were  revised.  It  was  found  that 
a  5000-hp.  unit  designed  for  the  Pacific  Power  &  Light 
Co,  of  Portland,  Ore.,  but  not  now  required  by  that 
company,  could  be  purchased  under  terms  of  immediate 
delivery.  As  this  unit  met  very  closely  the  require- 
ments at  the  Lake  Spaulding  plant,  it  was  forthwith 
purchased  and  installed. 

The  cavern  in  the  granite  rock  had  been  excavated 
for  a  horizontal  shaft  unit,  but  the  unit  purchased  had 
a  vertical  shaft  which  required  considerable  more  head- 
room. Blasting  in  the  hard  granite  close  to  the  control 
valves  was  not  permissible,  so  the  excavation  could  not 
be  enlarged.  By  building  a  special  support  for  the 
overhead  traveling  crane,  however,  the  vertical  unit 
was  installed,  though  there  was  less  than  6  in.  spare 
headroom.  Ingenuity  was  also  required  for  fitting 
together  various  pieces  of  apparatus  whkh  had  not 
originally  been  intended  for  use  in  this  plant. 

A  feature  of  the  installation  is  that  in  order  to  pro- 
vide as  much  light  as  possible  practically  the  entire 
front  of  the  structure  which  houses  in  the  adit  en- 
trance is  made  of  glass.     Because  of  the  deep  snowfall 


at  this  point  an  inclosed  stairway  of  about  400  steps 
was  built  to  provide  access  to  the  flat  situated  above 
the  dam. 

J.  P.  JoUyman,  engineer  of  electrical  construction 
for  the  Pacific  Gas  &  Electric  Co.,  handled  the  details 
of  design  under  the  general  direction  of  P.  M.  Down- 
ing, chief  engineer  of  the  electrical  department. 


Steel  Cantilever   Roof   to   Shelter 
Panama  Boat  Landing 

By  R.  C.  Hardman 

Engineer   Designer,    Panama   Canal,    Balboa   Heights,    Canal   Zone 

IN  ORDER  to  construct  a  shelter,  for  small  boats, 
with  a  large  space  unobstructed  by  piers  and  columns, 
an  unusually  long  cantilever  roof  has  been  designed  for 
use  at  the  Atlantic  end  of  the  Panama  Canal.  The 
structure  is  situated  upon  a  reinforced-concrete  quay 
25  ft.  wide,  and  has  a  projection  over  the  water  of  52 
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ROOF  WITH  LONG  OVERHANG  ANCHORED  TO  QUAY 
THROUGH  COLUMN  REINFORCEMENT 

ft.;  as  will  be  seen  in  the  plan  it  occupies  a  spice  at 
the  corner  of  a  basin  formed  by  the  quays. 

The  roof  is  supported  by  an  end  wall  of  reinforced 
concrete,  which  takes  the  place  of  an  end  truss,  and  by 
two  rows  of  reinforced-concrete  columns  located  along 
the  land  and  sea  sides  of  the  quay,  respectively.  The 
negative  reactions  on  the  land  row  of  columns  are  taken 
care  of  by  anchorage;  the  steel  reinforcement  of  the 
columns  extends  into  the  caps  of  the  piles  and  hooks 
around  the  cap  reinforcement,  consisting  of  70-lb.  rails. 
As  no  kneebracing  was  desired,  the  columns  were  de- 
signed to  take  the  wind  stresses  by  acting  as  cantilever 
beams  The  trusses  are  held  in  place  by  the  usual  longi- 
tudinal and  vertical  bracing.  The  tops  of  the  columns 
in  each  row  are  connected  by  reinforced-concrete  longi- 
tudinal struts. 

For  handling  small  boats  a  5ton  hoist  traveling  the 
length  of  the  structure  is  provided.  In  addition  to  the 
mooring  rings  in  connection  with  the  fender  system  of 
the  quay,  the  longitudinal  struts  on  the  overhanging 
portion  of  the  roof  have  lines  for  the  mooring  of  small 
craft. 
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Large  Outdoor  Swimming  Pool  Built  in  Circular  Form 

Bottom  Increasing  in  Depth  Toward  Center  Is  Paved  with  Reinforced 
Concrete — Water  Pumped  from  River  and  Filtered 

By  C.  E.  Bliss 

Of  Bliss  &   Lavallf,   Architects   and    Kngineers,    Springfield.    Mass. 


MOST  swimming  pools,  both  outdoor  and  indoor, 
are  built  rectangular  in  shape,  with  one  end 
shallow  and  the  depth  increasing  toward  the 
other  end.  There  has  recently  been  built  near  Spring- 
field, Mass.,  a  large  outdoor  pool  which  is  novel  in  that 
it  is  circular  in  plan.  The  pool  is  in  an  amusement 
resort  known  as  Riverside  Park,  in  the  town  of  Aga- 


The  maximum  amount  of  space  in  which  non-swimmers 
may  bathe  is  attained,  and  if  any  of  these  should  wade 
out  beyond  his  depth  it  is  easy  for  a  guard,  stationed 
on  the  diving  platform  at  center,  to  reach  and  help 
him.  The  locating  of  the  diving  platform  at  the 
center  gives  the  swimmers  who  wish  to  use  it  a  better 
chance,  as  only  those  who  can  swim  can  reach  the  plat- 
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BUILDING   SWIMMING   POOL   IN   CIRCLE   AFFORDS  ACCOMMODATION  FOR  JL\NY  BATHERS 


wam,  Mass.,  on  the  west  bank  of  the  Connecticut  River, 
which  is  now  polluted  beyond  bathing  use  by  sewage 
and  factory  wastes.  Water  is  pumped  from  the  river 
and  passed  through  mechanical  filters. 

After  a  careful  study  of  conditions  it  was  determined 
to  build  a  circular  pool,  the  depth  of  water  to  increa'^e 
gradually  to  a  point  near  the  center,  where  it  shouid 
be  6  ft.  deep.  At  this  point  the  floor  was  dropped  more 
abruptly  so  as  to  give  a  space  around  the  center  diving 
platform,  where  the  water  would  be  11  ft.  deep.  With 
the  usual  rectangular  pool  those  who  cannot  swim  wade 
in  the  water  at  the  shallow  end,  while  the  other  is  used 
for  swimming  and  diving.  As  fully  75%  of  the  people 
who  visit  a  public  swimming  pool  cannot  swim,  one 
end  of  such  a  pool  is  badly  crowded,  the  other,  or  deeper 
end,  being  used  by  the  comparatively  small  number  of 
swimmers. 

A  circular  pool  has  many  advantages.  It  is  impos- 
sible for  one  to  fall  into  deep  water  from  the  shore. 


form.  Swimmers  also  can  pass  beyond  the  wading 
space  and  find  a  part  of  the  pool  which  is  not  crowded. 
The  circular  pool  also  makes  possible  a  much  larger 
beach  area — a  very  important  adjunct  to  a  swimming 
pool. 

This  pool,  which  is  one  of  the  largest  in  the  United 
States,  is  300  ft.  in  diameter,  is  built  approximately 
900  ft.  back  from  the  river,  and  at  an  elevation  which 
makes  the  water  level  in  the  pool  50  ft.  above  that  in 
the  river.     It  has  a  capacity  of  2,000,000  gallons. 

An  under  base  varying  in  thickness  from  3  to  7  in. 
was  first  poured.  This  consisted  of  one  part  cement, 
two  parts  sand  and  four  parts  stone,  which  left  a  rea- 
sonably even  surface.  No  reinforcing  steel  was  used  in 
the  under  base.  The  upper  layer  of  concrete  was  put  in 
3  in.  thick  over  the  entire  surface  and  was  reinforced 
with  i  in.  round  rods  placed  on  G  in.  centers  in  both 
directions. 

For  waterproofing,  hydrated  lime  was  used  through- 
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HALF   CROSS-SECTION    SHOWS    CIRCULAR    CONCRETE  SWIMMING   POOL  AT  AGAWAM,   MASS. 


out  the  entire  upper  layer,  being  incorporated  with  the 
concrete  in  the  mixture.  This  has  proved  satisfactory, 
for  although  careful  watch  of  the  pool  has  been  kept 
since  it  was  put  into  commission  no  appreciable  leakage 
has  been  found  at  any  point.  One-half  inch  of  the 
upper  layer  was  put  in  as  a  finish,  this  being  added  be- 
fore the  other  2^  in.  had  become  set.  The  i-in.  finished 
surface  was  made  up  of  one  part  of  Medusa  white  ce- 
ment and  li  parts  of  sand,  the  surface  being  smoothly 
troweled.  This  white  cement  proved  very  satisfactory, 
for  although  no  special  white  sand  was  used  a  very  light 
surface  has  been  obtained. 

Expansion  joints  to  the  full  depth  of  the  3  in.  upper 
layer,  dividing  the  surface  into  25  ft.  squares,  were  left 
when  the  concrete  was  poured.  After  they  had  set  they 
were  calked  with  oakum,  poured  nearly  full  of  hot  as- 
phalt and  finished  with  cement  of  the  same  mixture  as 
the  i  in.  top  surface. 

To  supply  water  three  De  Laval  horizontal  single 
stage  centrifugal  pumps  were  installed,  two  of  these, 
having  a  total  capacity  of  2000  gal.  per  minute,  being 
located  at  the  pump  house  and  supplying  water  to  the 
pool  through  a  16-in.  cast-iron  pipe-line.  The  water  be- 
fore entering  the  pool  is  passed  through  a  battery  of 
filters  of  the  pressure  type  made  by  the  New  York  Con- 
tinental Jewell  Filtration  Co.  The  third  pump  was 
placed  in  a  house  built  over  a  well  located  in  the  over- 
flow line  from  the  pool.  This  pump  was  used  to  re- 
circulate water,  which  was  again  passed  through  the 
filters  before  reentering  the  pool. 

All  water  entering  the  pool  is  filtered  and  discharged 
into  a  chamber  at  the  center.  It  overflows  from  this 
chamber  into  the  pool,  where  it  is  evenly  distributed 
toward  the  circumference,  overflowing  into  an  open 
concrete  gutter  extending  around  the  edge  of  the  pool. 
In  this  manner  the  shallow  water  at  the  outside  of  the 
pool,  which  on  a  warm  sunny  day  tends  to  become 
heated,  is  constantly  being  replaced  by  cooler  water 
from  the  center.  This  arrangement  also  gives  an  ideal 
surface  skim,  and  any  lint  which  may  come  from  bath- 
ing suits  is  quickly  washed  into  the  gutter  at  the  edge. 

Catch  basins  are  located  along  the  gutter  and  over- 
flow water  draining  into  them  is  returned  to  the  river 
at  some  distance  below  the  intake.  During  the  summer 
the  river  water  is  found  at  times  to  contain  a  color  of 


50.  This  after  filtering  is  reduced  to  practically  zero, 
the  water  entering  the  pool  at  all  times  being  better 
than  98%  pure.  All  water  entering  the  pool  is  treated 
with  chlorine  after  being  filtered. 

As  the  pool  is  used  for  both  day  and  night  bathing,  a 
proper  lighting  outfit  was  necessary,  and  the  one  se- 
lected was  furnished  by  the  General  Electric  Co.  This 
consisted  of  one  pedestal  and  twelve  pendant  lights, 
mounted  on  a  pole  at  the  center,  giving  a  lighting  capa- 
city of  52,000  candle  power,  making  it  possible  easily 
to  read  a  newspaper  at  any  point  on  the  edge  of 
the  pool. 

A  bath  house  64  x  212  ft.,  fitted  with  lockers  to  ac- 
commodate 3000  bathers,  was  erected.  This  was  built 
with  a  lobby  extending  across  the  center  of  the  build- 
ing dividing  the  men's  section  from  that  occupied  by 
the  women.  Each  section  was  fitted  with  toilet  room 
and  shower  baths,  and  the  whole  was  planned  to  be  well 
lighted  at  night.  In  the  basement  a  complete  steam 
laundry  and  sterilizer  washes  and  dries  all  bathing  suits 
and  towels.  Last  summer  the  bath  house  often  was 
occupied  to  its  capacity  and  during  a  hot  spell  the 
bathers  would  average  5000  a  day  for  a  week. 

In  leaving  the  pool  for  the  past  winter,  of  record 
severe  cold,  the  water  was  drawn  down  until  it  measured 
5  ft.  in  depth  in  the  center  part;  not  a  single  crack  de- 
veloped in  the  concrete  floor  or  the  walls  of  the  pool. 

The  whole  pool  with  fittings  was  designed  by  Bliss  & 
Lavalle,  of  Springfield,  and  the  construction  was  carried 
out  by  Simpson  Bros.  Corporation,  of  Boston,  Mass. 


Marin  Water  District  Absorbs  Properties 

The  Marin  Municipal  Water  District,  in  which  nearly 
a  score  of  small  municipalities  on  the  north  side  of  San 
Francisco  Bay  have  already  been  included,  has  recently 
absorbed  the  distributing  systems  of  Fairfax,  Belvedere, 
Larkspur  and  Corte  Madera,  and  the  Baltimore  Park 
system  is  to  be  taken  over  in  the  near  future.  This 
will  give  the  consolidated  district  control  of  every  wa- 
ter-serving property  in  southern  Marin  County.  A 
$3,000,000  development,  which  was  described  in  Engi- 
neering News-Record  of  No.  8,  1917,  p.  884,  is  now 
under  way,  and  work  is  being  rushed  on  the  construc- 
tion of  a  concrete  dam  and  conduit  line. 
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Guatemala  Earthquake  Shifts  Steel 
Viaduct  on  Its  Piers 

Tower  Legs  Move  Several  Inches  on  Their  Bases  in 

Dififerent  Directions— Other  Details 

of  Earthquake  Damage 

By  W.  T.  Penney 

Contractor.    Guatemala    City. 

READERS  of  Engineering  News-Record  will  prob- 
ably be  interested  in  a  short  description  of  the  effect 
of  the  recent  earthquake  in  Guatemala  on  Las  Vacas  via- 
duct, situated  in  the  suburbs  of  Guatemala  City.  This 
structure  appears  to  have  been  the  only  bridge  in  the 
earthquake  zone  whose  superstructure  was  affected. 

The  Las  Vacas  viaduct,  carrying  a  link  of  the  Pan- 
American  line,  ranks  among  the  high  bridges  of  the 
world,  being  390  ft.  high.  It  is  700  ft.  long  and 
weighs  700  tons.  The  tower  columns  of  the  viaduct  are 
built  up  of  two  I-beams  latticed  together,  and  are  sur- 
mounted by  a  box  girder  5  ft.  deep  dropped  over  the  tops 
(^f  the  columns  and  riveted  to  them.  The  struts  and 
bracing  of  the  tower  are  latticed  members,  with  the  ex- 
ception of  the  transverse  sway  braces.  The  columns  rest 
on  concrete  pedestals  footing  on  conglomerate  founda- 
tion. The  chief  engineer  who  directed  the  construction 
of  the  viaduct  was  careful  to  have  the  piers  well  set  into 
the  hard  material,  and  this  proved  a  wise  precaution; 
the  earthquake  caused  both  sides  of  the  barranca  to 
slide,  moving  all  the  loose  material  and  opening  large 
cracks  in  the  conglomerate,  but  the  piers  showed  no 
movement. 

Track  Forced  Out  of  Alignment 

The  miorning  after  the  first  severe  shaking,  Dec.  26, 
1917,  the  bridge  was  carefully  examined  before  a  train 
was  allowed  to  cross.  The  first  thing  that  caught  the 
eye  was  the  alignment  of  the  track.  The  rails  were  out 
of  line  throughout,  as  much  as  3  in,  in  some  places. 
Further  examination  showed  that  many  of  the  bolts 
which  hold  the  trusses  to  the  box  girders  had  fallen  out, 
leaving  blank  holes,  but  in  no  instance  were  all  the 
bolts  out  of  any  one  connection,  so  that  the  trusses  had 
not  moved.  The  nature  of  the  damage  to  the  bolts  indi- 
cated that  the  movement  that  broke  them  was  neither 
longitudinal  nor  transverse,  but  a  wave  movement. 

The  shift  of  the  track  suggested  distortion  of  the 
towers.    We  examined  the  post  feet  and  the  piers. 

The  first  tower,  a  short  one,  was  in  its  true  position. 
The  second  tower  had  moved  downstream  3  in.,  further 
movement  being  arrested  by  the  anchor  bolts.  The  bolts 
(3  in.  in  diameter)  are  built  into  the  piers  and  have  nuts 
and  large  plates  at  their  lower  end ;  but  to  facilitate  the 
placing  of  the  steelwork  in  the  event  of  slight  errors  in 
setting  the  anchor  bolts,  the  holes  in  the  column  base 
plates  had  been  made  6  in.  in  diameter.  When  the  towers 
were  erected  many  of  the  bolts  came  close  to  the  edge  of 
the  hole  in  the  column,  and  thus  it  was  possible  for  the 
towers  to  move  transversely  almost  3  in. — which  is  pre- 
cisely what  happened. 

Although  several  rods  were  broken  and  many  were 
made  flat,  the  towers  remained  in  original  vertical  posi- 
tion. Some  of  the  bents  had  moved  upstream  and  some 
downstream.    These  shifts  were  exactly  the  same  as  the 


Jihifts  of  the  track  above.  The  reader  may  judge  how 
the  earth's  surface  moved  in  order  to  shift  one  tower  in 
one  direction  and  another  in  the  oppo.site  direction.  That 
very  large  force.s  were  involved  showed  up  clearly  in  the 
cour.se  o^  jacking  the  posts  back  to  original  position. 

The  writer  had  charge  of  the  jacking.  As  there  were 
rot  sufficient  jacks  to  move  an  entire  tower,  it  was  nec- 
essary to  move  one  bent  at  a  time.  Two  50-ton  and  two 
SU-ton  Norton  jacks  were  available.  They  were  set  in 
H  lifting  and  pushing  position  at  each  post  foot.  The 
50-ton  jacks  had  each  two  men  to  the  lever,  but  in  some 
cases,  though  the  men  pulled  with  full  strength,  the 
bents  refused  to  move  until  the  jacks  were  assisted  by 
a  ram  consisting  of  a  80-ft.  length  of  steel  rail  swung 
from  a  tackle. 

The  bottom  of  the  barranca  had  cracks  one  could  put 
his  leg  in.  Severe  shocks  occurred  even*'  few  hours  dur- 
ing the  time  the  jacking  went  on,  but  none  was  severe 
enough  to  disturb  the  structure  again.  Landslides  were 
continually  occurring  during  the  five  days  it  took  to 
finish  the  job,  and  we  felt  relieved  when  we  got  through. 

Anchor  Bolts  Displaced 

Experience  in  a  previous  earthquake  showed  that  the 
movements  may  be  even  more  complicated  and  destruc- 
tive. Some  years  ago  the  writer  e.\amined  a  smaller 
viaduct  after  severe  shocks  and  found  that  every  anchor 
bolt  had  lifted  2  in.  These  bolts  originally  had  been  set 
in  holes  drilled  in  the  pedestal  masonry  and  then  ce- 
mented in.  Had  they  been  held  by  plates  and  nuts  at 
the  bottom  like  those  of  the  Las  Vacas  viaduct,  I  believe 
the  piers  would  have  been  ruined.  In  that  same  earth- 
quake it  happened  that  there  was  a  skid  close  by,  with 
timbers  12  x  12  in.  x  30  ft.  on  it,  and  the  timbers  rolled 
over  several  times. 

In  the  recent  earthquake  the  Las  Vacas  viaduct  was 
the  most  important  bridge  in  the  earthquake  zone.  In 
two  others,  however,  the  masonry  was  damaged :  the  pier 
and  abutments  of  one  bridge  and  the  abutments  of  a 
masonry  arch  bridge.  In  joth  cases — and  the  same  thing 
is  true  of  every  building  in  the  city — a  horizontal  crack 
developed  about  2  ft.  above  the  ground  line. 

The  houses,  although  absolutely  wrecked  above,  were 
intact  below  the  crack  just  mentioned.  The  heaviest 
buildings  suffered  most,  not  the  weakest.  The  massively 
built  old  Spanish  churches  with  walls  12  ft.  thick  were 
reduced  to  awe-inspiring  wrecks.  In  some  places  blocks 
of  masonry  weighing  at  least  30  tons  were  found  a  hun- 
dred feet  from  the  buildings  to  which  they  belonged. 
The  ruins  had  the  appearance  of  having  been  blown  up 
by  explosives  rather  than  shaken  down  by  earthquake. 
In  spite  of  th3  severity  and  suddenness  of  the  shocks 
indicated  by  these  appearances,  in  several  places  where 
.massive  buildings  were  wrecked  in  this  thoroughgoing 
manner  walls  of  houses  not  200  ft.  away  were  still  stand- 
ing. 

While  not  an  item  of  structural  damage,  it  may  be  of 
interest  to  note  that  the  earth  movements  were  invari- 
ably acompanied  by  subterranean  noises.  So  far  as  could 
be  judged,  in  fact,  these  fear-inspiring  noises  preceded 
the  shock  or  earth  movement.  The  movements  them- 
solver..  which  appeared  to  be  a  lifting  and  shaking,  con- 
tinued for  hours,  and  were  so  strong  at  times  that  to 
remain  in  an  upright  position  wa3  difficult. 
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Hydraulic  Rams  Show  91  Per  Cent.  Efficiency 

Working  Under  48-Foot  Power  Head  and  131-Foot  Pumping  Head,  This  Figure  Was 
Attained  at  Seattle  Water-Works — Almost  No  Operating  Expense 

By  T.  H.  Carver 

Assistant    Engineer    in    Charge    of    Walor-.Supply.    Seattle 


THE  Maple  Leaf  pumping  station  of  the  City  of 
Seattle  represents  a  new  departure  in  the  common 
practice  for  the  construction  of  water-power  pumping 
stations.  This  plant  should  be  of  interest  to  engi- 
neers, since  it  is  believed  that  it  develops  perhaps  the 
highest  known  combined  power  and  pumping  efficiency 
of  any  existing  plant  of  like  size  or  larger,  and  in 
addition  shows  unusual  economy  in  installation  and 
operating  costs.  It  consists  of  two  12-in.  Hill  hydraulic 
rams  operating  under  a  50-ft.  power  head  and  against 
a  pumping  lift  of  140  ft.  from  a  point  above  the  rams 
to  the  full  tank  level.  Performance  tests  showed  a 
range  of  capacity  of  water  pumped  from  720,000  to 
1,300,000  gal.  per  day  with   corresponding   efficiencies 
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TWO  RAMS  WERE  PLACED  ON  MAIN  GRAVITY   SUPPLY  CONDUIT  TO   SERVE 
HIGH    LEVELS    OF    SEATTLE    PUMPING    STATION 


of  from  90,8%  to  about  85%.  The  normal  daily  oper- 
ating capacity  is  something  over  1,000,000  gal.  of 
water  pumped. 

The  main  supply  line  from  Cedar  River  to  Seattle 
discharges  at  its  far  end  into  the  Maple  Leaf  reservoir 
at  El.  420  ft.  A  30-in.  overflow  pipe,  gate  controlled, 
leads  from  this  reservoir  to  the  Green  Lake  reservoir, 
half  a  mile  distant  and  100  ft.  lower.  The  Green  Lake 
reservoir  supplies  the  lower  areas  in  the  northern  part 
of  the  city  and  the  Maple  Leaf  reservoir  the  inter- 
mediate levels,  leaving  the  higher  levels  to  be  supplied 
from  a  tank  fed  by  a  pumping  station.  Power  for 
pumping  is  available  from  the  water  flowing  from  the 
upper  to  the  lower  reservoir.    By  using  the  rams  with 

their  high  efficiency  not  all  of 
the  100  ft.  available  head  is 
required.  In  fact,  50  ft.  only 
is  used  thus,  allowing  the 
plant  to  be  located  close  to  the 
Maple  Leaf  reservoir  and  the 
high-service  tank  and  elimi- 
nating the  long  delivery  line 
that  would  otherwise  be  re- 
quired. The  supply  water  for 
the  rams  is  taken  out  of  the 
30-in.  main  by  means  of  a 
30  X  30  X  20  X  20-in.  cross 
located  just  below  the  reser- 
voir embankment.  On  one  side 
the  cross  discharges  into  a 
short  header  from  which  in- 
dividual 12-in.  cast-iron  sup- 
ply lines  165  ft.  long  lead  to 
the  rams,  while  on  the  other 
side  the  cross  is  connected 
with  a  16-in.  standpipe  run- 
ning up  over  the  reservoir 
embankment.  The  function 
of  the  standpipe  is  to  take 
care  of  the  oscillation  due  to 
the  ram  action  and  allow  the 
30-in  main  to  feed  steadily, 
thus  reducing  the  water-ham- 
mer effect  in  this  line. 

The  rams  are  set  in  a  12  x 
14-ft.  vault  at  the  side  of  the 
existing  gate  house.  Space  is 
left  in  the  vault  for  a  third 
machine  to  be  installed.  En- 
trance is  gained  from  the 
gate  house.  The  rams  dis- 
charge their  power  water 
downwardly  and  outwardly 
through  their  bases  under- 
neath the  level  of  the  tail 
water.      This    entirely   elimi- 
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nates  splashing  and  with  the  exception  of  the  tail- 
water  pits  the  vault  is  dry  at  all  times.  The  tail  water 
is  carried  away  through  a  IG-in.  waste  pipe  and  re- 
turned to  the  30-in.  line 
some  300  ft.  below  the  gate 
house.  The  rams  discharge 
through  short  lengths  of 
6-in.  pipe  which  connect  out- 
side the  vault  to  a  16-in. 
main  leading  to  the  tank, 
150G  ft.  distant.  Eventually 
the  plant  capacity  will  take 
care  of  some  28,000  popula- 
tion and  furnish  ample  fire 
protection  for  the  790  acres 
involved.  The  rams  are 
simple  in  operation.  They 
are  started  with  an  auxiliary 
starting  valve  and  adjust- 
ment for  capacity  is  made  by 
turning  an  adjusting  screw 
up  or  down.  All  mechanical 
movement  is  limited  to  sim- 
ple valve  shifts  of  small  mo- 
tion, and  as  all  moving  parts 
are  inside  the  machines,  in 
water,  no  oil  is  used  or 
required.  The  rams  operate  continuously  in  the  locked 
gate  house  and  inspection  is  made  only  once  or  twice 


RAMS   WERE    PLACED    IN 
EXISTING     GATE     HOUSE 
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a  week  by  the  regular  water  department  employee. 
Maintenance  and  renewals,  limited  largely  to  new  valve 
seats,  are  estimated  to  cost  not  to  exceed  $10  per  year 
per  ram.  As  wear  is  exceedingly  light  the  rams  main- 
tain  their   full   efficiency   for   long   periods. 

The  accompanying  table  shows  results  of  tests  made 
by  the  city  engineering  department.  Each  of  the  two 
rams  showed  practically  identical  results.  One  ram 
only  was  te.sted  at  a  time,  the  measuring  weir  being 
too  small  to  allow  of  full  plant  capacity.  Water  pumped 
was  measured  volumetrically  in  the  tank.  Waste  water 
was  measured  over  a  standard  sh;:rp  crested  weir  and 
D'Aubuisson's  formula  was  used  in  figuring  efficiency. 

The  machines  were  manufactured  and  supplied  by 
the  Hill  Hydraulic  Machinery  Co.,  Seattle.  The  installa- 
tion was  made  by  Swensson  &  Co..  contractors.  Seattle, 
under  the  direction  of  the  engineering  department  of 
the  City  of  Seattle,  A.  H.  Dimock,  city  engineer,  T.  H. 
Carver,  assistant  engineer  in  charge  of  water  supply. 


Laconia  Street  Department  Uses 
Four  Snow  Rollers 

Six  Horses  and  Three  Men  Cover  15  Miles  of  Road 

in  Nine  Hours  at  Average  Cost  of 

$1.40  a  Mile 

By  Charles  A.  French 

city    Engineer    and    Street   Commissioner,    Laconia,    X.    H. 

SNOW  rollers  have  been  successfully  used  by  the 
street  department  of  Laconia,  N.  H.,  for  several 
winters  past.  Four  were  in  operation  during  the  past 
winter.  The  roller  shown  in  the  view  is  6  J  ft.  in 
diameter.  Each  half  is  5  ft. 
long.  It  has  an  effective  snow- 
compacting  width  of  about  12 
ft.  At  present  prices  such 
rollers  would  cost  $150  to  $200 
each.  The  roller  weighs 
4750  lb.  with  nothing  on  it. 
When  the  snow  is  not  too 
deep  it  can  be  operated  with 
four  horses  and  one  man. 
Wages  this  winter  were  $2.75 
per  day  for  labor  and  $6 
per  day  for  two  horses  and 
driver  for  a  9-hour  day. 
The  rollers  are  used  chiefly 
in  breaking  country  roads. 
For  that  purpose  they  are  sent 
out  when  there  is  a  snowfall 
of  4  in.  or  when  a  lesser  depth 


has  drifted.  One  man  drives  the  four  or  six  horses 
attached  to  the  roller  and  others  are  sent  to  shovel  when 
drifting  occurs.  Sliding  places  and  chuck  holes  are 
roughly  leveled  by  the  shovelers.  and  the  roller  passing 
over  compacts  the  snow  so  that  it  will  hold  up  a  team, 
and  the  road  requires  no  more  attention  until  the  next 
storm. 

An  average  trip  requires  six  horses,  three  to  four 
men,  and  they  cover  12  to  15  miles  in  nine  hours,  so  that 
the  cost  is  about  $20.75  for  15  miles  of  road,  or  about 
$1.40  per  mile.  Of  course  the  character  of  the  snow- 
storm varies  this  cost. 

In  this  climate  if  the  roads  are  rolled  after  each 
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snow  or  blow  they  build  up  through  cuts  where  snow 
drifts  so  that  the  snow  blows  over  the  roadway  and 
little  hand  labor  is  required.  They  make  a  hard  path 
which  is  wide  enough  for  sleighs  to  turn  out  when  meet- 
ing without  getting  into  the  soft  snow.  Rollers  also 
pack  the  snow  on  exposed  places  that  would  blow  bare 
and  spoil  the  sledding.  In  many  places  we  have  ex- 
cellent roads  on  top  of  drifts  6  to  8  ft.  deep. 

In  the  spring,  when  the  snow  softens,  some  of  the 
deeper  drifts  have  to  be  cut  out  with  a  road  machine 
mounted  on  runners,  but  it  is  surprising  how  much  is 
saved  in  hand  labor  by  the  use  of  rollers. 

On  city  streets,  after  the  sidewalks  are  cleared,  the 
snow  is  leveled  and  spread  by  means  of  road  machines 
on  runners  and  then  rolled  by  snow  rollers.  In  cold 
weather  we  are  able  to  use  four-ton  motor  trucks  on 
these  rolled  snow  roads,  but  not  when  the  snow  is  deep 
during  a  thaw. 


Steel  Cantilevers  Hold  Headframe 
Over  Mine  Shaft 

Unstable  Ground  Necessitates  Special  Construction — 

Cantilever  Frame  on  Solid  Ground  Carries 

Hoisting  Sheaves 

SUPPORTING  the  headframe  over  a  mine  shaft  by 
cantilever  trusses  was  the  expedient  resorted  to  at 
the  "A"  shaft  of  the  Pioneer  mine  of  the  Oliver  Iron 
Mining  Co.  at  Ely,  Minn.,  because  of  unstable  ground. 

This  shaft  was  sunk  in  the  early  '90s,  and  was  then 
equipped  with  a  timber-frame  shaft  house.  It  had  been 
impossible  to  explore  the  ground  in  advance  to  such  an 
extent  as  to  determine  thoroughly  the  nature  of  the 
underlying  rock,  but  no  change  of  alignment  was  ex- 
perienced until  1900,  when  a  slip  in  the  formation  was 
noticed  about  135  ft.  below  the  collar  of  the  shaft.  The 
depth  at  that  time  was  1100  ft.  The  alignment  was 
maintained  without  difficulty,  however,  by  trimming  the 
timbers  and  occasionally  replacing  a  shaft  set. 

A  steel  headframe  was  built  in  1909,  up  to  which 
time  the  settlement  at  the  surface  had  not  been  very 
serious.  In  this  structure  the  rear  columns  were  placed 
70  ft.  from  the  shaft  and  were  supported  on  independ- 
ent concrete  piers  founded  in  good  solid  ground.  The 
front  columns  and  ore-pocket  columns  were  supported  on 
a  concrete  base,  50  x  65  ft.  and  3  ft.  thick,  reinforced 
at  top  and  bottom  with  steel  rods,  so  that  when  settle- 
ment occurred  the  entirs  front  portion  would  move  uni- 
formly, thus  causing  no  undue  stress  in  the  steel  mem- 
bers. 

The  bases  of  the  rear  columns  were  provided  with  a 
hinged  joint.  The  bases  of  the  front  columns  and  ore- 
pocket  columns  were  fitted  with  brackets  so  that  jack- 
screws  could  be  placed  under  these  to  raise  the  columns 
and  thus  take  up  any  settlement  of  the  ground.  From 
1909  to  1912  the  settlement  due  to  the  sHp  in  the  shaft 
amounted  to  9  in.,  which  was  taken  up  by  jacking  the 
front  columns  of  the  shaft  at  different  times  and  putting 
blocking  under  the  bases.  This  was  all  accomplished 
without   any   distortion    of   the    shaft-house   members. 

Movement  of  the  ground  became  much  more  serious 
in  1912,  and  it  was  apparently  unsafe  to  continue  mining 


HEADFRAME  OF  MINE  SHAFT  IN  LOOSE  ROCK  IS  CARRIED 
BY    CANTILEVER    FRAMES 

operations  near  the  shaft  without  making  provision  to 
support  the  shaft  house.  Consideration  was  given  to 
three  different  methods  for  supporting  the  shaft  house 
and  pockets. 

The  first  plan  was  to  excavate  the  entire  portion  be- 
tween the  line  of  slip  and  the  shaft  and  construct  a 
vertical  concrete  wall  with  two  wings,  all  founded  on 
solid  rock.  This  would  extend  from  the  first  level  in  the 
shaft,  135  ft.  below  the  collar,  to  the  underside  of  the 
reinforced-concrete  base  supporting  the  front  portion  of 
shaft  house,  as  shown  by  dotted  lines  A — A  in  the  draw- 
ing. The  wall  would  carry  the  entire  load  of  the  foun- 
dations, tracks,  cars,  front  portion  of  shaft  house  and 
ore  in  shipping  pockets,  and  would  support  the  rear  por- 
tion of  the  mine  shaft  from  the  first  level  to  the  sur- 
face. The  second  plan  was  to  excavate  beneath  the  rein- 
forced-concrete  base  and  place  two  horizontal  steel  gird- 
ers under  it,  as  shown  by  dotted  lines  B — B.  The  rear 
ends  of  the  girders  would  be  anchored  on  good  ground 
back  of  the  slip,  while  the  ends  over  the  shaft  would 
be  supported  by  structural  steel  struts  or  columns  placed 
at  an  angle  of  45°  and  seated  on  solid  rock. 

The  third  plan,  which  was  adopted,  was  to  construct  a 
steel  cantilever  support,  having  its  footings  on  perma- 
nent ground  back  of  the  slip.  This  carries  the  portion 
of  the  shaft  house  above  the  stockpile  trestle,  which  con- 
sists of  skip  dumps  and  headsheaves.  All  main  col- 
umns of  the  shaft  house  were  disconnected  at  splices 
at  the  stockpile  floor  elevation,  except  the  rear  batter- 
brace  columns,  which  have  a  firm  footing.     The  canti- 
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lever  support  thus  maintains  the  headsheaves  and  skip 
dumps  in  permanent  position,  while  the  front  portion  of 
the  shaft  house,  including  the  stockpile  floor  and  ship- 
ping pockets,  now  cut  loose  from  the  upper  portion, 
will  be  kept  in  position  by  jacking  up  and  blocking  the 
column  bases  as  may  be  required  by  ground  settlement. 
Adoption  of  this  plan  was  based  upon  the  fact  that  its 
first  cost  was  the  lowest,  and  that  this  structure  was 
above  ground  where  it  could  be  erected  readily  and  in- 
spected easily.  Since  the  rear  columns  of  the  cantilever 
support  are  on  solid  rock  and  have  an  uplift,  the  pier 
excavation  was  made  in  the  shape  of  a  prismoid  and  the 
concrete  was  poured  without  the  use  of  forms.    The  con- 


crete pier  was  made  large  enough  that  its  weight  bal- 
anced the  uplift  due  to  the  weight  of  the  shaft  house  por- 
tion; the  bond  of  the  prismoid  in  the  solid  rock  is  an 
additional  safety  factor. 

Since  the  mine  shaft  is  constructed  of  timber  sets  and 
is  considerably  larger  than  the  skips  and  cages,  there 
is  suflficient  room  for  lining  the  timber  guides  without 
retimbering  or  enlarging  the  shaft.  The  cantilever 
support  has  now  been  in  service  for  practically  five 
years,  and  has  kept  the  upper  portion  of  the  shaft  house 
in  accurate  alignment.  The  lower  portion  has  settled  2 
ft.,  which  has  beei.  taken  care  of  by  jacking  up  and 
blocking  the  front  columns. 


Gravity  Track  System  at  Anthracite  Coal  Breakers 

Advantages  and  Disadvant'^ges  of  Five  Typical  Layouts  Applicable  to  an 
Up-to-Date  Colliery,  Which  May  Load  70  Cars  Daily 

By  F.  N.  Rupprecht 

Engineering    Department,    The    Delaware   and    Hudson    Company,  Wilkes-Barre,    Penn. 


WHILE  the  sources  of  our  most  important  fuel 
are  within  comparatively  small  and  restricted 
areas,  manufacturing  industries  which  depend  on  coal 
are  widely  scattered.  Consequently  the  distribution  of 
coal  is  a  matter  of  no  small  importance.  It  may  be 
estimated  that  in  the  United  States  nearly  half  a  mil- 
lion freight  cars  are  continually  in  the  service  of  the 
coal  traffic.  All  railroads  derive  some  revenue  from  the 
coal  traffic,  but  with  some  roads  it  is  the  main  source 
of  revenue.  These  latter  roads,  as  a  rule,  orginate 
the  coal  traffic,  and  are  vitally  interested  in  methods 
which  prove  most  economical  in  handling  this  traffic. 
This  applies  particularly  to  the  loading  of  cars  at 
the  mines  and  the  subsequent  making  up  of  trains. 

This  paper  will  deal  in  particular  with  the  conditions 
and  the  methods  employed  in  the  anthracite  coal  region 
of  northeastern  Pennsylvania.  Coal-mining  and  trans- 
portation facilities  have  a  mutual  attraction  for  each 
other.  If  convenient,  collieries  are  located  close  to  the 
main  line  of  a  railroad,  otherwise  a  branch  is  built  to  a 
convenient  colliery  location.  The  former  is  preferable, 
because  in  a  thickly  settled,  rolling  country,  the  con- 
struction of  branch  lines  is  difficult,  and  because  of 
the  high  real-estate  values,  very  costly.  Oftentimes  the 
haulage  problem  can  be  more  readily  solved  by  narrow- 
gage  tracks,  over  which  the  unprepared  coal  can  be  taken 
to  a  convenient  colliery  location,  either  on  the  surface 
or  underground.  Nevertheless,  an  extended  net  of  rail- 
roads traverses  the  coal  region  and  traffic  moves  in  hU 
directions. 

The  annual  production  of  more  than  80,000,000  tons 
of  Pennsylvania  anthracite  coal  is  divided  among  many 
collieries.  Their  daily  capacity  ranges  from  500  to 
3000  tons  and  more,  but  the  maximum  capacity  is  not 
maintained  all  through  the  year.  For  an  eight-hour 
working  day  the  annual  production  of  an  up-to-date 
colliery  will  not  be  much  more  than  500,000  tons.  At 
the  rate  of  3000  tons  per  day,  about  70  cars  will  be 
required  to  move  that  amount  of  coal  from  the  col- 
liery.   As  45  tons  per  car  may  be  taken  as  a  fair  aver- 


age of  car  capacity,  it  can  be  readily  seen  that  the  cost 
of  switching  such  a  number  of  cars  day  after  day  for 
the  purpose  of  loading  them  would  be  e.xtremeiy  high. 

Elements  of  Track  Systems 

Collieries  are  constructed  with  the  intention  of  giving 
service  for  many  years;  they  may  be  in  operation  for 
50  years  and  more.  Consequently  a  careful  study  of 
the  requirements  of  each  individual  coUierj-  in  regard 
to  track  facilities  is  quite  appropriate.  Generally  each 
coli'iery  has  on  one  side  some  tracks  for  holding  empty 
cars,  the  "light  tracks,"  and  on  the  other  side  some 
tracks  for  holding  loaded  cars,  the  "loaded  tracks." 
There  are  also  on  each  side  of  the  breaker,  between  it 
and  the  light  and  loaded  tracks,  two  scales,  the  "light" 
and  "loaded"  scales  respectively. 

The  track  connections  and  the  grade  are  so  arranged 
that  a  locomotive  places  only  empty  cars  above  the 
breaker,  and  takes  out  loaded  cars  below  the  breaker, 
while  the  cars  are  run  by  gravity  through  the  breaker 
for  the  purpose  of  loading  the  coal.  The  movement  of 
the  cars  between  the  light  and  loaded  tracks  is  not 
continuous,  however;  they  are  stopped  at  the  light 
scales  for  weighing,  then  spotted  under  a  chute  in  the 
breaker  or  beside  it,  and  stopped  again  for  v.eighing 
at  the  loaded  scales.  The  operation  of  placing  empty 
cars  and  taking  away  loaded  cars  does  not  interfere 
\vith  the  operation  of  loading  and  weighing  the  cars. 
The  tracks  running  through  the  breaker  and  over  the 
scales  are  not  ii. tended  for  locomotives  as  far  as  cur\-es 
and  tra^k  materials  are  concerned.  In  the  same  way 
the  scales  are  constructed  only  to  weigh  cars,  and  have 
no  dead  rail  to  permit  a  locomotive  to  run  over  them. 

As  to  the  grade  of  the  breaker  tracks-— experience 
has  shown  that  a  1.5  ^r  grade  is  about  the  most  de- 
sirable for  the  operation  of  a  gravity  system.  Under 
favorable  conditions  cars  will  run  on  a  1.25 '"o  and 
even  on  a  lower  grade,  but  around  sharp  cur\'es  on 
comparatively  rough  tracks  and  for  operation  in  winter 
time,  anything  less  than  a  1.5 ';c  grade  proves  insuffi- 
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cient.  On  the  other  hand,  grades  very  much  over 
l.S'Jr  will  make  it  comparatively  difficult  to  stop  cars 
readily  on  the  scales  and  under  the  breaker 

The  accompanying  sketches  are  typical  illustrations 
of  track  systems  at  coal  breakers.  Generally  they  may 
be  grouped  into  four  distimct  classes.  Their  main 
difference  is  the  method  in  which  they  are  connected 
with  the  main  tracks. 

From  an  operating  standpoint  the  most  desirable 
method  is  to  have  connections  with  the  main  tracks 
for  both  the  light  and  the  loaded  tracks,  as  shovm  in 
Fig.  1.  In  this  case,  however,  it  is  as  a  rule  a  difficult 
matter  to  get  the  necessary  1.5%  grade  adjacent  to  the 
main  line  without  resorting  to  a  hump  in  the  light- 
track  connection,  a  depression  in  the  loaded-track  con- 
nection, or  possibly  both.  Besides,  if  the  main  line  has 
a  low  grade,  the  approach  to  the  hump  will  be  of  con- 
siderable length,  and  therefore  require  more  track,  and 
finally  the  distance  between  the  light  and  loaded  track 
connections  on  the  main  line  will  be  increased.  It  will 
be  only  in  rare  cases  where  the  ground  adjacent  to  the 
main  line  will  be  favorable  to  the  location  of  such  a 
system  without  excessive  grading,  and  where  the  re- 
quired right-of-way  will  be  available  for  such  a  pur- 
pose. At  any  rate,  track  systems  with  connections 
on  both  ends  will  always  be  the  most  expensive  to 
install,  and  it  is  doubtful  whether  the  advantages  from 
an  operating  standpoint  are  of  much  significance. 

The  method  most  frequently  employed  is  to  provide 
a  direct  connection  from  the  main  line  to  the  loaded 
tracks,  as  shouoi  in  Fig.  2.  A  thoroughfare  or  running 
track  is  constructed  alongside  the  loaded  tracks  to  a 
point  above  the  light  scales,  where  it  connects  with  all 
the  light  tracks.  The  only  disadvantage  of  this  con- 
struction is  the  interference  v^^ith  the  continuous  loading 
of  cars  when  the  locomotive  places  the  empties  into  the 
light  tracks.  However,  this  operation  takes  only  a 
comparatively  short  time,  and  if  convenient  can  be 
carried  out  during  those  hours  when  the  breaker  is  idle. 

The  advantages  in  the  construction  of  this  type  of 
track  system  will  be  readily  appreciated.  The  con- 
struction of  the  type  previously  considered  is  quite 
rigid  and  does  not  permit  much  variation  either  in  the 
alignment  or  the  grade,  but  this  type  is  quite  flexible 
and  can  be  fitted  to  local  conditions  satisfactorily  in 
most  cases.  As  the  grade  of  the  tracks  can  be  raised  or 
lowered  to  fit  the  ground,  the  grading  will  be  reduced 
to  a  minimum.  At  the  same  time  it  is  not  necessary 
to  have  the  breaker  tracks  parallel  or  nearly  parallel 
with  the  main  line;  they  can  curve  in  any  direction 
and  remain  on  land  which  is  available  and  best  suited 
for  the  purpose.  The  high  ends  of  the  light  tracks  are 
not  connected  with  each  other;  it  would  be  useless  to 
do  that;  moreover,  the  stub  ends  save  car  capacity 
and  reduce  the  length  which  otherwise  would  be  re- 
quired for  the  light  tracks  and  the  track  system  in 
general. 

Fig,  3  shows  a  track  system  in  which  the  light  tracks 
are  connected  with  the  main  line.  This  construction 
is  not  quite  so  desirable  as  the  one  just  described.  The 
main  objection  is  in  the  fact  that  the  locomotive  does 
more  or  less  switching  when  the  loaded  cars  are  taken 
away,  and  this  switching  necessarily  interferes  with 
the   running   of   the    loaded    cars    out   on   the    loaded 


tracks  immediately  after  they  have  been  loaded.  When- 
ever convenient,  the  loaded  cars  can  be  taken  away 
during  the  hours  when  the  breaker  is  not  in  operation, 
but  generally  there  will  be  more  interference  in  taking 
the  loaded  cars  away  than  there  will  be  in  placing 
the  empties  on  the  light  tracks.  There  is  also  to  be 
considered  that  in  this  type  loaded  cars  have  to  be 
hauled  up  a  steep  grade  when  they  are  taken  away 
from  the  colliery.  However,  such  a  track  system  is 
resorted  to  in  places  where  the  main  line  is  on  a  high 
embankment  and  where  it  is  desired  to  construct  the 
breaker  on  the  low  ground  alongside  of  it.  In  flexi- 
bility of  construction  there  is  no  difference  whether  the 
light  tracks  or  the  loaded  tracks  are  connected  with 
the  main  line — the  difference  is  in  the  operation  alone, 
as  has  been  shown. 

A  track  system  not  frequently  employed  is  shown 
in  Fig.  4.  The  far  ends  of  both  the  light  and  the 
loaded  tracks  are  disconnected  and  both  operations 
of  placing  empty  and  taking  away  loaded  cars  will 
result  in  interference  with  the  continuous  loading  of 
cars,  because  the  only  access  to  the  tracks  is  over  the 
connections  from  the  breaker  side.  Moreover,  a  reverse 
movement  will  be  necessary,  either  in  placing  empty  or 
taking  away  loaded  cars,  depending  on  whether  the 
loaded  or  the  light  tracks  form  a  continuation  of  the 
branch  leading  to  the  colliery.  Therefore,  from  an 
operating  standpoint  such  a  track  system  is  not  very 
desirable.  Its  advantage  is  in  the  fact  that  for  the 
same  car  capacity  it  will  require  less  space  than  any 
other  system,  and  that  it  can  be  very  readily  adapted 
to  the  various  conditions  of  insufficient  right-of-way 
and  unfavorable  topography.  A  construction  of  this 
type  will  be  found  usually  some  distance  from  the  main 
line  of  a  railroad.  The  difference  in  elevation  between 
the  main  line  and  the  colliery  tracks  will  determine  to  a 
considerable  extent  the  location  and  grade  of  the  branch 
line. 

Washery  Tracks 

With  the  ever-increasing  cost  of  coal  there  has  gone 
hand  in  hand  an  increasing  demand  for  the  small  sizes 
which  were  formerly  wasted  in  large  culm  banks,  to- 
gether with  waste  rock.  Now.  many  washeries,  which 
are  usually  located  adjacent  to  the  collieries,  are  re- 
claiming coal  of  small  size  from  the  waste  banks.  There 
are  a  considerable  number  of  culm  banks,  however,  in 
locations  where  the  collieries  have  been  abandoned.  In 
such  cases  the  tracks  serving  a  washery  are  very  simple, 
as  the  capacity  of  an  ordinary  washery  is  only  a  few 
hundred  tons  per  day.  Frequently  only  one  single  track, 
without  scales,  is  run  either  through  the  washery  or 
beside  it,  and  the  grade  of  the  track  is  such  that  the 
cars  can  be  run  by  gravity  after  they  have  been  placed 
by  a  locomotive. 

When  a  washery  is  constructed  close  to  a  breaker,  it 
is  very  desirable  to  have  it  by  the  side  of  the  breaker, 
provided  there  is  sufficient  room,  because  then  there  will 
be  no  duplication  of  facilities,  and  the  washery  will 
be  benefited  by  all  the  advantages  connected  with  the 
breaker  track  system.  However,  on  account  of  lack  of 
sufficient  space,  it  will  not  always  be  possible  to  effect 
such  a  location,  and  quite  frequently  the  washery  is 
located  on  the  other  side  of  the  running  track,  opposite 
the  breaker,  as  shown  in  Fig.  2.    The  tracks  serving  a 
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washery  will  be  constructed  on  the  same  principles 
as  those  serving  a  breaker,  and  parallel  with  them, 
though  of  course  their  capacity  will  be  so  much  less. 

At  times  existing  collieries  may  be  overhauled ;  they 
may  be  equipped  with  improved  machinery  and  their 
capacity  may  be  increased.  Then  it  may  be  necessary 
to  provide  additional  tracks  to  take  care  of  the  increased 
output.  A  track  system  which  has  been  constructed 
from  the  very  beginning  with  the  intention  of  occupy- 
ing as  little  space  as  possible  may  present  a  difficult 
problem  when  extensions  are  required,  without  the 
spending  of  too  much  money.  If  it  is  impossible  to  add 
to  the  existing  tracks  in  length,  which  is  no  uncom- 
mon occurrence,  the  only  choice  is  to  construct  new 
tracks  alongside  the  existing  tracks  and  make  the  best 
connections  possible.  Fig.  5  shows  a  satisfactory 
method  of  adding  to  the  capacity  of  a  track  system 
which  could  not  be  extended  in  length.  Each  group 
of  light  tracks  has  to  be  accessible  to  the  running  track 
(for  placing  empty  cars)  as  well  as  to  light  scales. 
This  results  in  a  set  of  crossing  frogs.  The  loaded- 
track  additions  require  the  construction  of  a  second 
loaded  scale,  so  as  to  use  all  the  available  space. 

The  total  capacity  for  which  the  light  and  the  loaded 
tracks  should  be  designed  will  depend  not  only  on  the 
capacity  of  the  colliery  but  also  to  a  considerable  extent 
on  the  operating  conditions.  After  the  daily  capacity 
of  a  colliery  goes  beyond  a  certain  number  of  cars 
which  can  be  handled  by  one  locomotive,  the  capacity 
of  the  tracks  may  have  to  be  only  slightly  in  excess 
of  that  number  of  cars,  because  then  the  switching 
service  can  be  so  timed  that  there  will  always  be  empty 
cars  on  hand.  For  instance,  a  train  of  "empties"  may 
be  placed  early  in  the  morning  and  another  train  early 
in  the  afternoon. 

The  rail  used  in  the  construction  of  breaker  tracks 
is  usually  relayer,  and  in  places  where  the  track  is  not 
touched  by  a  locomotive  it  may  be  as  light  as  62  lb. 
per  yard.     Turnouts  through   which   locomotives   run 


are  usually  No.  8s,  but  those  which  only  take  cars  may 
be  No.  6s  or  even  No.  5s.  To  save  room  three-throw 
switches  are  frequently  used. 

Formerly  scales  38  ft.  long  were  ample,  but  now 
the  length  of  cars  has  been  increased  so  that  even  42-ft. 
scales  are  getting  too  short  and  50-ft.  scales  are  being 
installed. 

The  loading  of  box  cars  is  an  everyday  practice. 
To  facilitate  the  filling  of  cars  to  their  full  capacity  on 
the  ends,  box-car  loaders  are  being  constructed  at  the 
largest  and  most  up-to-date  collieries.  They  consist 
of  a  type  of  vertical  turntable  on  which  the  cars  are  set 
and  revolved  in  a  vertical  arc.  First  one  end  of  the 
car  is  lowered  and  filled  with  coal,  then  the  other. 

Modern  collieries  also  have  facilities  for  the  economi- 
cal handling  of  condemned  coal.  Cars  of  condemned 
coal  are  taken  by  a  locomotive  from  the  loaded  tracks, 
and  placed  on  the  light  tracks.  Thence  they  are  run 
by  gravity  over  a  hopper  pit,  just  above  the  breaker, 
emptied  and  again  spotted  for  loading,  while  the  con- 
demned coal  is  being  taken  by  a  conveyor  back  into  the 
breaker. 

One  of  the  outside  light  tracks  is  frequently  used 
for  the  unloading  of  supplies  of  various  kinds,  such  as 
mine  Drops.  Sometimes  there  is  also  an  extra  track 
leading  to  the  power  house  where  fuel  car.  be  unloaded 


Bridges  at  Des  Moines  Have  Snow  Chutes 

Rapid  removal  of  snow  from  bridges  by  dumping  it 
into  the  river  is  provided  for  in  two  concrete  arch 
bridges  now  being  built  over  the  Des  Moines  River  at 
Des  Moines,  Iowa.  At  the  center  of  each  span,  in  the 
middle  of  the  roadway,  there  is  a  24-in.  hole  or  snow 
chute.  This  is  lined  with  vitrified  sewer  pipe  and  fitted 
with  a  cast-iron  manhole  cover.  Snow  can  be  collected 
at  these  points  by  wagons  or  grader^  and  shoveled 
readily  throiigh  the  openings.  If  graders  are  used 
there  need  be  no  shoveling  into  wagons.  This  plan  was 
devised  by  Karl  C.  Kastberg,  city  engineer. 
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Bridge  Abutment  Has  Pier  Footings 
and  Curved  Wings 

Old  Creek  Bed  Necessitates  Special  Abutment  and 
Wing  Design  for  Railway   Bridge 
Over  Philadelphia  Street 

By  Jonathan  Jones 

Assistant  Engineer   (Bridges),   City  Hall,   Philadelphia,   Penn. 

THE  photograph  herewith  reproduced  shows  in  virtu- 
ally completed  condition  an  undergrade  bridge  in 
Philadelphia,  which  possesses  some  foundation  and 
structural  peculiarities  to  which  these  notes  will  direct 
attention.  This  bridge  carries  the  two  tracks  of  the 
North  Pennsylvania  R.R.  (Philadelphia  &  Reading  Rail- 
way Co.)  over  Annsbury  St.,  a  newly-opened  70-ft.  resi- 
dential street.   The  crossing  is  only  slightly  skewed. 


The  location  of  Annsbury  St.,  derived  from  the  block 
lengths  of  the  neighborhood,  places  it  over  the  irregu- 
lar course  of  the  former  Wingohocking  Creek,  which 
at  the  bridge  site  lies  closer  to  the  south  house  line 
than  to  the  center  of  the  street.  The  railroad  company 
many  years  ago  carried  its  embankment  over  this  creek 
on  a  masonry  arch  culvert  of  about  24  ft.  span.  In 
1909  the  city  absorbed  the  stream  in  a  sewer,  which 
at  this  point  is  of  a  special  section,  171  ft.  in  width 
and  height,  built  inside  the  old  culvert,  with  earth 
packing  between  the  sewer  roof  and  the  culvert  soffit. 
The  southerly  haunch  of  this  composite  sewer  lies  under 
the  south  house  line  of  Annsbury  St.  at  such  a  skew 
thereto  that  there  is  practically  no  interference  at  the 
southeast  corner  of  the  bridge  abutment  except  of  about 
8  ft.  at  the  southwest  corner. 
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AWNSBURY  STREET  BRIDGE — SOUTH  ABUTMENT  SET  BACK  TO  AVOID  SEWER,  AND  CURTAIN  WALL  PLACED  ON 
STREET  LINE ;  CURVED  WING-WALL  BETWEEN  PIERS  RESTS  ON  L-SHAPED  FOOTING 
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The  old  stream  was  practically  on  bedrock,  about 
50  ft.  below  top  of  rail,  with  little  material  above  it 
except  fill,  incapable  of  supporting  a  heavy  bridge.  The 
natural  abutment  design,  and  that  adopted  for  the 
north  abutment,  is  solid  concrete  construction  from 
the  bridge  seat  to  a  few  feet  under  the  street  surface, 
then  concrete  piers  to  bedrock.  One  such  pier  is  located 
under  each  girder  and  one  under  the  outer  extremity 
of  each  wing,  making  five  piers  in  all;  the  abutment 
and  wings  span  the  gaps  from  pier  to  pier. 

On  the  south  side  of  the  street  it  would  have  been 
unsafe  to  found  such  piers  on  the  arch  culvert  and 
transmit  the  superstructure  loading  thereto.  The  bridge 
span  was  therefore  lengthened  4  ft.  at  this  end,  so  that 
the  piers  could  be  carried  down  to  rock,  by  channeling 
the  inclined  back  of  the  culvert  abutment,  without  en- 
dangering the  sewer  structure. 

To  have  left  a  4-ft.  offset  from  the  house  line  to 
the  showing  face  of  the  abutment  would  have  been 
inadvisable,  as  the  street  will  soon  build  up  on  the 
established  building  line,  and  the  bridge  location  would 
be  disfiguring  and  would  appear  to  be  the  result  of  an 
inexplicable  error.  A  reinforced  face  wall  was  therefore 
constructed  on  the  house  line  to  give  the  two  abutments 
similarity  of  appearance.  This  face  wall,  being  built 
on  the  culvert  haunch,  was  made  as  light  as  practicable 
(12  in.  thick)  and  separated  from  the  abutment  by 
paper  joints  so  that  the  compression  of  the  latter  under 
load  cannot  be  transmitted  to  the  culvert.  The  detail 
shown  for  the  bridge-seat  joint  secures  the  two  walls 
by  means  of  wire  ties  incapable  of  carrying  appreciable 
shear. 

Behind  this  face  wall  the  abutment  is  thinned  by 
the  removal  of  superfluous  thickness  between  girder 
bearings.  The  hollow  space  is  drained  to  traps,  thence 
into  the  sewer. 

The  resulting  effect  is  that  of  entire  symmetry  acout 
the  center  of  Annsbury  St.,  except  for  a  deeper  bridge 
seat  on  the  south  side;  and  this  discrepancy  is  too 
high  above  the  ordinary  vision  to  be  noticeable  or  im- 
portant. 

The  depth  of  foundations,  with  small-pier  construc- 
tion as  noted  above,  made  an  unusual  wing  design 
necessary,  in  order  that  the  wings  might  be  curved  in 
plan  as  was  architecturally  desirable.  A  straight  line 
adjoining  the  two  piers  at  the  extremity  of  each  wing 
falls  well  outside  the  wing,  which  would  accordingly 
be  unstable  if  of  the  usual  gravity  section.     As  built 


the  wings  are  apparently  reversed  from  the  familiar 
reinforced-slab  type,  the  platform  slab  being  in  front 
of  instead  of  behind  the  vertical  slab.  Earth  pressure 
behind  the  wall  tends  to  concentrate  the  vertical  reac- 
tion necessary  for  stability  near  the  outer  edge  of  the 
platform  slab,  which  is  reinforced  at  the  bottom  with 
rods  spanning  from  pier  to  pier.  The  slab  thickness 
and  reinforcement  were  computed  as  if  the  outer  2  ft. 
of  slab  supplied  all  the  resistance  required  to  prevent 
overturning;  then  the  same  reinforcement  was  used 
throughout  the  slab  for  simplicity. 

The  design  of  the  visible  masonr\'  shows  the  grouping 
of  elements  usual  to  Philadelphia  design,  the  abutments 
and  wings  being  tied  together  and  to  the  girders  by 
pylons  rising  to  the  girder  tops.  Mosaic  date  tablets 
of  colored  Enfield  tile,  slabbed  with  a  2-in.  concrete 
backing  and  placed  as  units  in  the  pylon  forms,  add 
a  touch  of  bright  color.  The  steelwork  is  painted  with 
white  lead,  tinted  to  harmonize  with  the  scrubbed  con- 
crete. 

The  superstructure  girders  span  the  full  street  width 
(plus  the  extra  4  ft.  at  the  south  end).  Intermediate 
columns,  while  cheaper  in  first  cost,  are  regarded  in 
Philadelphia  as  a  serious  detriment  to  the  proper  use 
and  appearance  of  a  street. 

The  beam-and-plate  floor,  concrete  deck,  and  felt-and- 
asphalt  waterproofing  are  substantially  as  standardized 
by  the  Philadelphia  &,  Reading  Railway  Co..  Samuel  T. 
Wagner,  chief  engineer.  Particular  attention  is  paid  to 
draining  the  deck  into  the  sewer  instead  of  over  the 
backwalls,  and  to  sealing  the  backwall  against  a  back- 
flow  when  the  ballast  chokes  with  ice.  One  of  the  com- 
mon disfigurements  of  bridges  of  this  general  t\-pe  is 
the  staining  of  the  abutment  faces  by  water  which  leaks 
in  from  the  backwall  joint,  gathering  iron  in  solution 
as  it  comes,  then  flows  over  the  bridge  s-»at  and  down 
the  face,  producing  yellow  stains.  A  pocket  of  elastic 
asphalt  is  provided  on  the  bridge  under  discussion,  to 
seal  this  joint  without  interfering  with  expansion. 

Construction  was  expedited  by  transferring  railroad 
traffic  to  a  detour  embankment  built  clear  of  the  bridge 
site  and  afterward  removed.  The  cost  complete  \\'ithout 
paving  of  the  roadway  was  $41,600.  The  contractor 
was  Donate  Delise.  The  bridge  was  designed  and  built 
by  the  bureau  of  surveys.  Department  of  Public  Works, 
the  writer  being  in  direct  charge,  ur.der  Chester  E. 
Albright,  chief  engineer,  and  George  E.  Datesman, 
director  of  public  works. 
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Yielding  Gates  Designed  To  Stop 
Autos  at  Open  Draws 

Two  Flexible  Barriers  Will  Absorb  Impact  Shock  by 

Brake  and  Spring  Resistance  if 

Struck  by  Vehicles 

PROTECTION  of  highway  approaches  to  drawbridges 
by  means  of  barriers  or  gates  which  oppose  yield- 
ing instead  of  rigid  resistance  to  a  colliding  vehicle  is 
the  object  of  two  devices  now  in  use.  The  idea  in  each 
case  is  that  the  barrier  will  yield  sufficiently  to  absorb 
the  shock  of  impact  but  will  effectually  prevent  the 
vehicle  from  breaking  through.  Both  devices  have  been 
in  service  for  some  months. 

In  the  Strauss  device  (see  cut)  each  gate  or  barrier 
consists  of  horizontal  cables  carried  in  end  frames  or 
spacers  which  slide  in  the  slotted  faces  of  hollow  columns 
connected  by  a  lattice  strut  across  the  road.  In  the  first 
installation,  however,  chains  were  used  instead  of  cables. 
This  installation  was  made  in  1917  at  the  Matawan 
Creek  drawbridge  at  Keyport,  N.  J.  Each  spacer  is  at- 
tached at  top  and  bottom  to  a  cable  passing  over 
sheaves  A  and  B  in  the  head  and  foot  of  the  column. 
These  cables  provide  for  raising  and  lowering  the  bar- 
rier, the  upper  sheaves  being  operated  by  a  2-hp.  motor 
mounted  on  the  cross-strut. 

The  three  horizontal  cables  which  form  the  barrier 
are  attached  at  each  end  to  a  second  vertical  cable. 
This  passes  over  a  sheave  C  in  the  head  of  the  column, 
then  down  to  a  sheave  on  a  counterweight  and  up  to  an 
anchorage  at  the  top.  The  counterweights  are  to  keep 
the  barrier  cables  taut  and  to  assist  in  operation.  If  an 
automobile  should  strike  the  barrier,  this  will  yield  by 
bowing  forward,  putting  into  action  a  brake  which  ap- 
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plies  a  continually  increasing  resistance  to  the  automo- 
bile. 

Brake  and  counterweight  mechanisms  are  entirely  in- 
dependent. With  the  ordinary  raising  and  lowering  of 
the  gate  the  counterweight  has  a  certain  vertical  travel 
and  the  brake  does  not  come  into  action.  When  the  gate 
is  struck,  however,  the  cables  in  yielding  horizontally 
pull  the  counterweight  above  its  normal  position,  so  that 
it  strikes  and  raises  a  sliding  crosshead.  This  cross- 
head  is  attached  to  a  cable  which  passes  around  sheave 
D  at  the  foot  of  the  post  and  then  up  to  a  winding 
drum  having  a  brake  drum  on  the  same  shaft.  A  cable 
also  leads  from  the  top  of  the  crosshead  to  the  drum. 
Current  is  cut  off  from  the  motor  and  a  solenoid  brake 
ftpplied.  The  crosshead  in  rising  pulls  its  cable  off  the 
drum  against  the  increasing  resistance  of  the  brake. 

When  pressure  is  released  by  the  automobile  back- 
ing away,  the  counterweight  drops  to  its  normal  raised 
position,  returning  the  barrier  cables  to  their  taut  po- 
sition across  the  road.  The  crosshead  remains  in  its 
upper  position  because  the  brake  is  still  set.  When  the 
motor  is  reversed  to  raise  the  barrier  it  releases  the 
brake,  and  the  crosshead  then  falls  to  normal  position 
by  its  own  weight,  overhauling  the  cable  on  the  winding 
drum.  In  tests  made  with  automobiles  at  a  speed  of  30 
miles  per  hour  the  barrier  is  said  to  have  had  a  hori- 
zontal movement  of  about  15  ft.  before  stopping  the 
car.  The  maximum  movement  permitted  is  20  ft. 
When  the  bridge  is  lowered  the  gate  is  raised  and  oc- 
cupies a  position  within  the  cross-strut  between  the  col- 
umns. The  mechanism  is  so  interlocked  that  the  gates 
must  be  lowered  before  the  bridge  can  be  opened,  and 
cannot  be  raised  until  the  bridge  is  closed. 

This  cable  barrier  is  the  invention  of  J.  B.  Strauss, 
and  is  handled  by  the  Strauss  Yielding  Barrier  Co.,  Chi- 
cago. It  has  been  ordered  for  the  new  Cherry  St.  bridge 
at  Toronto,  Canada,  and  also  for  the  12th  St.  lever-lift 
drawbridge  at  Chicago.  In  the  latter  case  each  barrier 
will  be  in  two  parts,  with  three  columns.  This  will 
allow  closing  one  side  of  the  roadway  to  keep  traffic 
from  passing  onto  the  bridge,  while  the  other  remains 
raised  to  allow  vehicles  in  the  opposite  direction  to  pass 
off  the  bridge. 

A  different  type  of  barrier,  in  which  steel  swinging 
gates  are  connected  by  a  coupling  which  will  allow  yield- 
ing under  impact  but  will  still  hold  the  gates  together, 
constitute  the  protection  installed  in  1917  at  the  Belle- 
ville drawbridge  over  the  Passaic  River  near  Newark, 
N.  J.  The  gate  has  two  steel  leaves  swinging  hori- 
zontally and  meeting  at  the  middle  of  the  roadway. 

On  the  end  of  each  leaf  is  a  horizontal  stirrup  or  U- 
bolt  whose  legs  pass  through  spiral  springs  fitted  be- 
tween the  end  plate  of  the  gate  and  bearing  plates  on  the 
stirrup.  The  springs  are  15  in.  long  and  6  in.  in  diam- 
eter, made  of  l-in.  steel.  They  are  inclosed  in  cylin- 
drical casings.  The  faces  of  the  two  stirrups  carry  in- 
terlocking jaws  through  which  is  passed  a  vertical 
lock  bolt.  When  the  closed  gates  are  struck  they  can 
swing  to  an  extent  limited  by  the  springs,  which  are 
compressed  as  the  stirrups  pull  outward.  This  lock  is 
the  invention  of  Jacob  Harsen,  16  W.  184th  St.,  New 
York. 
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Society  Service 

A  Section  Dealing  with 
the  Results  of  Teamwork  by  Technical  Men 


Society  Purposes  to  Oppose  Force  With 
Engineering  Intelligence 

Preparation  by  American  engineers  for  leadership 
in  the  coming  industrial  development  of  Russia  is  being 
urged  by  the  Russian  Society  of  Engineers  of  Chicago. 
This  organization  was  formed  for  the  purpose  of  helping 
introduce  into  Russia  achievements  of  modern  American 
engineering  and  to  develop  friendly  relations  between 
the  two  countries.  These  aims  are  of  special  importance 
now,  since  Russia  is  beginning  to  emerge  from  its 
chaotic  conditions  and  to  offer  increased  resistance  to 
the  German  invaders.  To  strengthen  this  resistance 
means  to  keep  the  vast  natural  resources  of  Hussia 
from  falling  into  the  hands  of  Germany.  This  as  well 
as  the  great  prospective  market  into  which  Russia  will 
ultimately  develop  should  interest  the  American  busi- 
ness man,  and  especially  the  engineer,  who  is  the 
modern  industrial  pioneer.  To  promote  this  work  a 
series  of  lectures  by  Russian  and  American  engineers 
on  the  industrial  needs  of  Russia,  and  the  mutual  bene- 
fits to  be  derived  from  commercial  intercourse,  is  be- 
ing arranged  by  the  society  for  Chicago  engineers. 

The  Western  Society  of  Engineers  is  in  accord  with 
this  spirit  of  cooperation  in  this  international,  patriotic 
endeavor,  and  the  first  meeting  was  held  May  22  in  its 
rooms.  The  young  men's  committee  of  the  latter  so- 
ciety has  already  begun  to  study  international  sub- 
jects, having  devoted  time  to  Colombia  and  Russia. 

It  is  certain  that  the  American  engineer's  horizon 
hereafter  will  not  be  the  boundaries  of  the  United  States 
and  studies  of  foreign  development  problems  must  be 
undertaken  if  the  engineer  is  to  keep  in  the  foreground. 


chanical  .section  meetings.  72;  two  hydraulic,  sanitary 
and  municipal  section  meeting.s,  45. 

Numerous  delays  in  the  War  Uepartnnent  which  con- 
cern engineering  activities  were  cited,  and  the  militar>- 
committee  was  a.sked  to  determine  how  the  society 
could  be  of  assistance. 


Engineering    Society's   Committees   Confer 

To  make  the  working  members  of  the  Western  Society 
of  Engineers  conversant  with  the  accomplishments  and 
plans  of  the  various  committees,  and  the  work  of  the 
society  as  a  whole,  76  membei's,  representing:  22  com- 
mittees, met  with  the  15  members  of  the  board  of 
directors.  An  affiliation  plan,  whereby  the  14  local 
sections  of  national  societies  and  the  11  technical  or- 
ganizations, in  Chicago  may  cooperate  with  the  mili- 
tary committee,  is  well  under  way  toward  accomplishing 
afl!iliation  for  other  purposes.  The  advantages  of  dimin- 
ished overhead,  duplication  of  effort,  and  increased  at- 
tendance at  meetings,  were  emphasized  at  the  meeting 
and  the  joint  meeting  idea  received  an  impetus  from 
an  analysis  of  statistics  of  attendance.  They  are  as 
follows:  Annual  dinner,  225;  one  joint  meeting  with 
sections  of  the  American  Institute  of  Electrical  Engi- 
neers and  the  American  Society  of  Mechanical  Engi- 
neers, 220;  two  ladies'  nights,  110;  five  joint  meetings 
with  section  of  electricals,  140;  two  bridge  and  struc- 
tural meetings,  95;  two  general  meetings,  79;  two  me- 


Student  Branch  I'roblem  Analyzed 

Lack  of  coordination  in  the  engineering  professio 
is  fo.stered  by  the  national  societies,  perhaps  unwit 
tingly,  through  their  establishment  of  separate  studen. 
branches.  As  organized  now,  the  undergraduate  sec- 
tions tend  to  disintegrate  the  profession  rather  than 
unite  it.  This  is  the  opinion  of  Prof.  John  R.  Allen, 
dean  of  the  College  of  Engineering  and  Architecture, 
University  of  Minnesota.     His  argument  follows: 

"It  is  my  opinion  that  the  student  branches  of  the 
various  engineering  organizations  are  doing  a  great 
work  among  our  students  and  are  a  great  stimulus  to 
them  in  their  college  work.  However,  these  branches 
could  be  more  effective  if  they  were  all  combined  in 
one  organization.  This  has  been  done  in  some  of  the 
engineering  colleges  and  will  undoubtedly  be  a  desirable 
thing  in  all  of  them. 

"In  most  colleges  the  freshman  class  is  not  differen- 
tiated into  the  various  branches  of  engineering,  and 
they  are  not  differentiated  until  the  beginning  of  the 
sophomore  year.  Under  the  present  organization  of 
these  student  branches  there  is  no  opportunity  for  the 
freshmen  to  join  the  engineering  societies  unless  we 
separate  the  first-year  men  into  The  various  branches. 
This  would  force  these  students  to  do  the  very  thing 
that  the  engineering  faculties  feel  it  not  wise  for 
them  to  do.  A  general  society  composed  of  a  union  of 
all  the  student  branches  could  take  in  the  freshmen 
and  would  be  in  accordance  with  college  organization. 

"Although  for  the  first  three  years  the  engineering 
course  is  almost  the  same  for  all  the  various  branches 
of  engineering,  and  the  principles  of  engineering  are  the 
same  for  all  departmentj^,  it  is  difficult  to  make  the 
students  realize  that  the  principles  are  the  same.  They 
tend  toward  specialization,  for  each  student — in  civi\ 
mechanical  or  electrical  engineering — likes  to  feel  that 
his  particular  branch  of  engineering  is  distinctly  dif- 
ferent from  the  other  branches.  He  does  not  realize 
that  they  are  fundamentally  alike,  and  that  a  great 
many  problems  that  come  to  the  engineer  are  the  same 
for  all  classifications.  We  all  know  that  many  students 
graduated  as  mechanical  engineers  practice  electrical 
engineering,  and  \ice  versa.  A  civil  engineer  of 
national  reputation  tells  me  that  the  best  civil  engineer 
he  ever  had  in  his  office  was  a  gradui^te  of  an  electrical 
department.  It  is  for  this  and  other  reasons  that  it  is 
generally  agreed  among  men  e.xperienced  in  matters  of 
education  that  specialization  in  the  first  four  years  of 
the  college  course  should  be  limited  as  much  as  possible. 

"It  seems  unfortunate  that  our  large  engineering 
societies  should  foster  in  the  students  the  spirit  of 
specialization  and  should  not  make  provision,  in  the 
charters  of  the  college  branches,  for  a  r'ombination  of 
the  various  undergraduate  organizations.  I  believe  the 
national  societies  should  get  together  and  provide  for 
the  coordination  of  student  branches  at  any  college.  The 
effect  would  be  to  unify  the  engineering  profession." 


1010 


ENGINEERING    NEWS-RECORD 


Vol.  80,  No.  21 


Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Proposes  Circular  Girder  Support  for 
Swingbridge  Turntable 

Sir — In  your  issue  of  Apr.  18,  on  p.  775,  the  failure 
of  wheels  and  drum  stiffeners  on  an  important  high- 
way drawbridge  near  New  York  is  described  and  a 
remedy  is  proposed.  I  do  not  know  anything  about  this 
bridge,  but  would  venture  a  guess  that  the  real  cause  of 
the  trouble  is  not  hinted  at  in  the  article.  I  think  that 
the  whole  trouble  is  in  the  lower  track,  and  until  that 
is  remedied  the  difficulty  will  continue. 

It  has  always  been  a  mystery  to  me  why,  after  so 
much  care  had  been  taken  to  line  up  the  bottom  of  the 
drum  and  the  upper  track  by  careful  planing  in  the 
shop,  the  bottom  track  should  be  made  of  a  lot  of  short 
pieces  of  casting  laid  on  uncertain  masonry  by  the 
necessarily  imperfect  methods  of  field  work.  In  Engi- 
neering News  of  Dec.  20,  1906,  I  recommended  that  the 
lower  track  for  a  rim-bearing  drawspan  be  fitted  to  a 
circular  girder  planed  on  the  top,  as  the  drum  is  planed 
on  the  under  side,  and  that  this  circular  girder  be 
placed  on  the  pier  and  carefully  leveled  and  then  con- 
creted and  grouted  in.  There  is  no  doubt  whatever  in 
my  mind  that  if  this  had  been  done  in  the  case  of  this 
bridge  there  would  have  been  no  trouble. 

It  is  the  wobbling  of  the  wheels  that  has  given  rise  to 
their  breaking  and  to  the  bending  up  of  the  outer  edges 
of  the  upper  tracks  and  the  buckling  of  the  outer  edges 
of  the  stiffeners.  To  my  mind  it  is  inconceivable  that 
these  effects  could  have  happened  from  any  other  cause, 
and  the  introduction  of  extra  wheels  and  the  strengthen- 
ing of  the  stiffeners  can  only  serve  to  minimize  the 
trouble:  it  will  not  eliminate  it,  unless  the  lower  track 
is  improved.  Edward  Godfrey. 

Pittsburgh. 

Engineer  Builds  Business  on  Friendship 

Sir— "Anybody  here  going  to  X.?"  said  a  young  en- 
gineer to  a  group  of  traveling  men  lining  the  lobby  of  a 
middle  west  small  town  hotel. 

Investigation  showed  that  a  consulting  engineer  had 
instructed  his  assistants,  who  were  all  supplied  with 
cars  and  traveled  in  them  between  jobs  if  the  latter 
were  at  all  close  together,  always  to  inquire  at  hotels 
for  possible  traveling  mates  before  leaving  for  other 
towns,  to  carry  men  without  charge  as  a  courtesy,  and 
to  let  it  stand  as  such,  and  not  to  talk  about  the  work  in 
hand  unless  questioned.  "My  name  as  an  engineer  is  on 
all  my  cars,  however,  and  I  consider  that  it  creates  a 
better  feeling  among  laymen  toward  all  engineers,  even 
though  no  business  acquaintances  are  made,"  said  the 
consulting  engineer.  More  of  this  engineer's  business 
methods  of  building  a  clientele,  some  of  which  worked 
and  some  of  which  did  not,  are  as  follows : 

For  the  first  year  after  opening  an  office  he  carried 
a  card  in  the  daily  papers.  Nothing  ever  came  of  it. 
Toward  the  end  of  the  year  a  dignified  announcement 


was  sent  to  a  selected  list  of  city  officials  of  the  state. 
Not  a  reply  came  back.  Notices  of  about  50  pieces  of 
work  contemplated  were  obtained,  and  a  letter  was  sent 
to  the  officials  in  charge  requesting  interviews.  Two  in- 
quiries resulted  and  the  work  was  obtained.  The  city 
council  was  told  frankly  of  past  experiences  and  a  try- 
out  was  asked  for,  not  on  a  cheap  fee,  but  at  $25  per 
day. 

Personal  questions,  as  detailed  below,  were  put  to  the 
engineer,  for  he  is  typical  of  a  large  number  of  the 
younger  consulting  engineers  about  whom  much  idle 
talk  is  indulged  in,  concerning  so-called  unethical  pro- 
cedures used  to  get  business. 

"Do  you  not  do  a  lot  of  uncompensated  promotion 
work?" 

"Never;  we  do  not  go  after  work  until  we  are  cer- 
tain the  clients  are  nearly  ready  to  talk  business,  and 
then  we  do  not  let  the  case  alone  until  we  or  someone 
else  gets  it." 

"What  is  the  first  move  made  in  getting  into  a  city 
where  you  have  not  operated  previously?" 

"I  attended  the  state  university.  Friends  made  there 
are  now  men  of  affairs  scattered  all  over  the  state.  I 
keep  in  touch  with  them  and  when  I  hear  of  contem- 
plated work  in  their  towns  I  ask  them  to  tell  the  city 
oflicials  about  me  and  my  work." 

"Does  this  not  embarrass  your  friends?" 

"It  would  were  I  not  well  established,  with  a  reputa- 
tion and  plenty  of  work  well  done  to  which  reference 
can  be  made.  It  is  surprising  how  many  of  one's  old- 
time  friends  are  pleased  to  learn  that  services  of  some- 
one they  know  are  available." 

"Do  you  get  repeat  orders?" 

"Many  of  them,  and  there  is  no  place  where  work  has 
been  done  to  which  we  cannot  refer.  As  a  square  deal 
is  given  all  around,  my  work  has  plenty  of  contractors 
bidding  on  it,  a  fact  which  helps  in  closing  contracts." 

"Do  you  carry  around  a  bound  volume  of  photographs 
of  work  done  or  have  you  reprints  of  technical  articles 
descriptive  of  them  to  hand  out  to  prospects?" 

"No,  but  we  have  available  a  mimeograph  reference 
list  of  all  the  principal  works  built  since  we  started  in 
business." 

"Are  you  busy  now?" 

"Yes,  completing  work  under  way  for  some  time,  but 
we  are  taking  no  new  work  and  a  request  to  investigate 
prospective  work  beyond  the  limits  of  our  territory,  350 
miles,  was  refused  recently." 

"Do  you  close  contracts  yourself?" 

"I  used  to,  but  have  now  a  young  man  of  fine  address 
who  can  impress  the  prospect  with  his  sincerity  and  the 
integrity  of  the  firm.  He  never  makes  a  promise  he  can- 
not live  up  to,  and  he  is  usually  successful." 

"Does  he  travel  indiscriminately?" 

"Absolutely,  no.  He  goes  only  where  business  is  in 
prospect  in  the  immediate  fut\ire." 

"How  much  of  an  expense  account  for  'mixing  pur- 
poses' is  required?" 

"Not  a  cent.  No  member  of  our  organization  drinks 
and  not  even  cigars  are  dispensed." 

"Do  you  attempt  to  make  a  prospective  client  recall 
your  personality?" 

"No;  I  do  not  wear  conspicuous  clothing,  cultivate 
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any  mannerisms,  nor  am  I  conscious  of  any  sucii  prac- 
tice." 

"Are  you  active  and  popular  in  your  local  engineering 
society,  where  acquaintances  would  be  made  and  pos- 
sibly expert  work  passed  back  and  forth  to  a  certain 
extent?" 

"There  is  no  local  society  here,  although  we  have 
about  fifty  engineers  and  a  dozen  consulting  firms. 
Many  of  them  seem  to  be  jealous  of  their  brother  engi- 
neers. We  need  an  undisputed  leader.  A  society  with 
proper  aims  would  engender  better  feeling  and  save  the 
profession  as  a  whole  much  of  the  opprobrium  it  now 
gets  from  personal  criticisms,  when  tactful  expressions 
of  differences  of  professional  opinions  are  needed." 

"How  do  you  extend  your  list  of  acquaintances?  Do 
you  always  call  on  the  mayor  when  you  visit  a  new 
town?"  » 

"No,  but  I  invariably  call  on  the  city  engineer.  If 
I  do  see  the  mayor,  shop  talk  is  tabooed.  I  do  not  talk 
shop  among  my  club  friends  any  more  than  a  doctor 
discusses  his  patients.  Vacations  are  spent  at  places 
where  men  of  affairs  may  be  met,  but  no  mention  of 
my  profession  is  ever  brought  up  unless  I  am  pressed 
by  the  other  party.  There  is  then  a  decided  advantage 
when  the  same  person  is  met  in  a  business  way,  for  he 
has  no  recollections  of  any  bald  attempts  to  push  busi- 
ness." Inter  Nos. 


Poems  vs.  Blueprints 

Sir — One  day  I  receiyed  from  a  friend,  an  alleged 
poet,  proof  sheets  of  his  latest  wrestle  with  the  Muse, 
with  a  request  to  proof-read  and  return  them.  The 
postage  was  one  cent.  I  called  him  down  for  spelling 
soap  "s-o-p-e"  and  trying  to  make  "kaiser"  rhyme  with 
"geezer,"  and  returned  the  sheets  with  the  call-down 
for  another  cent ;  the  assumption  being,  I  presume,  that 
the  promotion  of  Hterature  should  be  encouraged  as  con- 
tributing to  the  general  knowledge  and  welfare  of  man- 
kind. 

The  next  day  I  received  for  examination  and  approval 
(or  otherwise)  some  blueprints  of  shop  drawings  of 
engineering  work  which  would  cost  a  very  large  sum  of 
money,  and  on  the  strength  and  correctness  of  which 
would  depend  the  lives  of  many  thousands  of  persons 
for  many  years.  I  found  the  drawings  all  right  and 
sent  half  of  them  back  marked  "Approved."  It  cost 
four  cents  postage  to  send  tnem  and  twelve  cents  to  re- 
turn half  of  them,  because  the  added  word  changed  them 
to  first-class  matter. 

The  manifest  absurdity  of  the  whole  affair  was  such 
that  I  asked  the  Post  Office  Department  about  it,  set- 
ting forth  that  the  examination  and  correctness  of  such 
sheets  is  essentially  the  same  as  the  correction  of  proof 
sheets,  and  that  an  approval  or  correction  marked  there- 
on and  in  no  sense  a  personal  communication  should 
not  change  the  classification  any  more  than  it  does  in 
the  case  of  proof  sheets. 

Of  course,  the  boss  of  the  Post  Office  Department 
never  saw  or  heard  of  such  a  letter.  How  could  he? 
The  way  such  things  are  handled  in  a  public  depart- 
ment is  this:  (I  know,  for  I  have  held  down  a  job 
in  one  of  them.)  When  such  a  letter  comes  in,  the 
head  clerk  or  whoever  it  is  who  opens  and  reads  letters 


refers  it  to  iiomeone  for  an  an.swer.  Thi»  one  [ja--<.s  it 
along  to  someone  else  if  he  can  find  any  excuse  for  do- 
ing so,  and  he  to  another,  and  so  on  and  so  forth,  each 
one  tiying  to  "pass  the  buck"  to  .someone  else  and  avoid 
commitii  ig  himself,  until  it  finally  hits  someone  who 
can't  dodge,  and  then  you  get  an  an.swer.  In  this  case 
the  third  assistant  postmaster  general  was  the  goat.  I 
would  give  you  his  name,  but  it  looks  more  like  a 
seismograph  record  than  a  signature,  and  is  not  printed 
anywhere  on  his  letter  head,  so  I  do  not  know  what  it 
is  meant  for.  But  his  title,  "third  assistant  postmaster 
general,"  is  printed  in  full  in  good,  plain  t>'pewriting. 
so  there  is  no  doubt  about  it.  Well,  the  answer  of  the 
third  assistant  postmaster  general  was  that  the  word 
"Approved,"  with  date  and  signature,  or,  the  words, 
"Drill  half  holes  for  drainage."  written  on  a  blueprint, 
will  subject  it,  when  sent  through  the  mails,  to  postage 
at  first-class  rates. 

We  all  know,  since  Sir  Joseph  Porter's  time,  that 
official  utterances  are  generally  considered  unanswer- 
able, and,  moreover,  it  is  risky  business  these  days  to 
offer  any  criticism  on  a  public  ofllicial — but  really,  Mr. 
Editor,  don't  you  think  you  might  feel  inclined  to  con- 
cur if  you  heard  a  well  rounded  opinion  of  the  third 
assistant  postmaster  general?     Charles  F.  Stowell. 

Albany,  N.  Y. 


Engineers  Have  Own  Labor  Problem? 

Sir — There  are  certain  tendencies  developing  in  the 
ranks  of  engineers  that  should  be  fully  realized  by  even,' 
man  of  the  profession.  If  not,  the  result  will  be  much 
misunderstanding  and  inefficiency.  These  tendencies 
have  their  root  in  economic  conditions,  and  manifest 
themselves  in  the  attempts  of  the  younger,  less  experi- 
enced and  less  prominent  engineers  to  form  organiza- 
tions to  protect  themselves  and  to  better  themselves 
financially — that  is,  by  unionizing.  The  responsibility 
for  this  unwelcomed  tendency  must  rest  with  the  more 
successful  and  prominer*-  men  of  the  profession. 

As  was  ably  pointed  out  in  an  editorial  in  Engineer- 
iyig  News-Record  of  Jan.  3.  entitled.  "Labor— Shall  it 
Be  War  or  Partnership?",  the  engineer  i.-^  the  creator  of 
the  present  industrial  order.  The  industrial  system  of 
the  eighteenth  century  was  the  result  of  the  cooperation 
of  an  investing,  a  managing  and  a  laboring  class.  Wiih 
the  development  of  science  and  its  .^plication  generally 
to  environment,  the  managerial  class  especially  has 
undergone  a  significant  change.  In  this  class  three 
groups  may  now  be  observed — one  concerned  principally 
with  administration,  another  with  engineering,  and  the 
third  with  administration  and  engineering. 

Scientific  management  has  now  passed  the  experi- 
mental stage,  and  the  division  of  an  industrial  organiza- 
tion into  line  and  staff  workei-s  is  the  most  modern 
method  of  procedure.  The  engineer,  because  of  his 
specialized  training,  belongs  to  the  class  of  staff  work- 
ers and,  in  fact,  is  the  vei-y  brains  of  production.  It  is 
a  vital  concern  that,  within  this  organization,  coordina- 
tion be  perfected  and  mutual  confidence  insured. 

It  is  not  far  from  right  to  assume,  as  has  already  been 
pointed  out,  that  a  serious  mistake  was  made  in  classing 
both  labor  and  material  simply  as  elements  that  entered 
into  the  processes  of  production,  overlooking  the  fact 
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that  labor  had  intelligence.  The  reaction  from  this 
blunder  has  been  the  source  of  bitter  antagonisms  be- 
tween capital  and  labor  and  the  loss  of  much  mutual 
sympathy  and  possible  cooperation.  In  the  resulting 
conflict  labor  has  won  many  advantages  in  the  way  of 
higher  wages,  shorter  hours  and  better  working  condi- 
tions, and  is  daily  becoming  more  and  more  conscious 
of  its  great  power  in  the  economic  world. 

Of  the  three  groups  into  which  the  managerial  class 
has  been  divided,  that  which  has  to  do  purely  with  en- 
gineering matters  is  the  one  more  directly  influenced  by 
the  changes  that  are  taking  place  in  the  labor  world. 
Of  all  those  who  have  to  do  with  production,  this  group 
is  paid  most  poorly  and  protected  least.  It  does  not 
share  the  more  comfortable  perquisites  of  the  adminis- 
trative group,  neither  has  it  the  protection  of  the  power- 
ful labor  unions.  The  pinch  of  economic  exigencies  is 
forcing  this  group  to  effect  a  readjustment  to  its  en- 
vironment. Shall  it  ally  itself  with  labor,  a  purely  line 
factor,  or  with  administrative  engineers,  constituting 
the  staff  factor?  Engineering  cost  is  the  least  portion 
of  the  cost  of  production.  An  increase  of  50  per  cent, 
in  salaries  to  underpaid  engineers  would  affect  very 
little  the  total  cost  of  production. 

Much  remains  to  be  done  by  the  engineer  higher  up 
before  this  tendency  is  arrested.  These  things,  however, 
he  must  do:  Discard  the  antiquated  practice  of  regu- 
lating the  salaries  of  engineers  on  the  basis  of  the  sup- 
ply of  and  demand  for  engineers ;  discontinue  the  sense- 
less cant  about  "patent  merit"  when  one  is  concerned 
with  the  question  of  bare  existence ;  and,  finally,  remem- 
ber that  an  engineer's  training  represents  considerable 
invested  capital.  There  would  be  plenty  of  room  even 
then  for  the  regulation  of  salaries  in  accordance  with 
individual  training,  experience  and  ability.  The  em- 
ploying engineer  would  still  command  the  respect  and 
confidence  of  his  less  fortunate  confreres  and  effect  a 
more  efficient  coordination  within  the  fold.  Otherwise, 
we  shall  soon  see  in  the  drafting  room  and  in  the  field 
the  working  of  the  unreasoning  fiat  of  unionism,  against 
which  the  employing  engineer  will  not  dare  raise  his 
hand.  If  the  engineer  is  not  able  to  solve  this  par- 
ticular problem  in  his  own  ranks,  is  there  much  hope  of 
his  coping  efficiently  with  the  exigencies  of  the  larger 
problem  now  confronting  capital  and   labor? 

Chicago,  111.  Charles  S.  Duke. 


Hillsborough  County  Bond  Issue 

Sir — In  your  issue  of  Apr.  11  is  an  editorial  article 
which  is  very  unjust  to  Hillsborough  County,  Florida, 
ar.d  to  one  of  our  most  patriotic  citizens,  James  G. 
Yeats,  chairman  of  the  board  of  county  commissioners. 
The  roads  which  it  is  proposed  to  build  with  this  bond 
issue  may  be  used  by  pleasure  automobiles,  but  primar- 
ily they  are  for  business  traflfic,  and,  owing  to  conges- 
tion of  railroads  and  reduced  train  service,  will  carry 
a  daily  average  of  hundreds  of  tons  of  goods  and  farm 
products,  mostly  perishable,  which  would  otherwise  be 
lost.  These  roads  are  main  highways,  connecting 
Tampa,  the  metropolis  of  this  section  of  Florida,  with 
adjoining  counties,  which  ere  now  expending  large  sums 
to  reach  the  lines  of  this  county,  while  we  are  now  wast- 


ing more  than  the  total  interest  on  the  proposed  bonds 
to  keep  our  roads  in  barely  passable  condition. 

Bids  for  this  work  were  opened  Oct.  16,  1917,  and 
contracts  awarded  contingent  on  the  result  of  an  election 
held  Dec.  18,  1917,  which  was  favorable.  As  frequently 
happens  to  any  proposed  public  improvement  there  was 
opposition,  and  the  sale  of  the  bonds  was  somewhat 
delayed  by  a  temporary  injunction,  but  a  second  sale 
was  effected,  the  bonds  were  sold  and  the  contracts  com- 
pleted before  the  appointment  of  the  Capital  Issues 
Committee.  Secretary  McAdoo  stated  that  this  com- 
mittee would  have  no  power  in  the  case  of  issues  author- 
ized before  its  creation,  and  its  approval  was  sought 
only  as  a  courtesy.  The  home  opposition  factions  had 
been  at  work  and  the  commissioners  were  surprised  that 
approval  was  withheld.  It  had  already  been  resolved 
not  to  accept  any  money  on  the  bonds  or  begin  any  ex- 
penditures until  the  third  Liberty  Loan  was  completed, 
and  Mr.  Yeats,  as  a  member  of  the  Hillsborough  county 
committee,  is  now  devoting  all  his  time  and  energy  to 
the  national  loan  with  the  same  zeal  and  patriotism  he 
has  displayed  in  his  efforts  to  help  the  county,  state  and 
nation  by  the  construction  of  urgently  needed  commerce- 
bearing  highways. 

F.  E.  Bryan, 
President  of  the  Board  of  Trade. 
D.  B.  McKay, 
Mayor  of  Tampa. 
Clyde  Glenn, 
President  of  the  Hillsborough  County  Board  of  Trade. 

Fred  Wolf, 
President  of  the  Tampa  Merchants'  Association. 

Louis  A.  Boyle. 
President  of  the  Citizens'  Bank  &  Trust  Co. 

W.  B.  Gray, 
President  Tampa  Realties  Association. 
Tampa,  Fla. 

[The  above  statement  confirms,  in  detail,  over  the  sig- 
natures of  the  men  concerned,  the  facts  outlined  (in  the 
editorial  on  page  691  of  Engineering  Neivs-Record  for 
Apr.  11)  as  hi'ving  been  reported  in  connection  with  the 
road  bond  issue.  These  facts  are,  first,  that  the  Hills- 
borough County  road  bond  issue  was  submitted,  for 
whatever  reason,  to  the  Capital  Issues  Committee;  that 
the  Capital  Issues  Committee  deemed  the  roads  to  be 
unnecessary  and  withheld  its  approval  of  the  project; 
and,  third,  that  the  local  authorities  went  ahead  in  de- 
nance  of  the  Capital  Issues  Committee  to  sell  the  bonds 
and  build  the  roads.  Moreover,  the  justification  for  this 
procedure  advanced  above — that  the  roads  would  carry 
a  large  amount  of  freight — is  not  supported  by  any 
definite  statement  of  the  amount  of  traffic  that  might 
develop,  nor  is  it  said  that  a  study  of  such  traffic  has 
even  been  made, 

W"ere  this  the  case,  however,  the  patriotic  course,  in 
the  opinion  of  this  journal,  would  still  have  been  to 
fight  the  matter  out  before  the  Capital  Issues  Commit- 
tee, instead  of  taking  advantage  of  the  fact  that  the 
committee  had  no  direct  authority  in  this  case  to  en- 
force its  opinion,  and  thus  set  a  bad  example  to  many 
hundreds  of  other  public  bodies  over  the  country  which 
are  having  their  less  essential  projects  deferred  by  the 
Government. — Editor.] 
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Hints  for  the  Contractor 


DETAILS     WHICH     SAVE     TIME     AND     LABOR     ON     CONSTRUCTION     WORK 


Shooting  Concrete  Into  Tunnel  Which 
Is  Under  Air  Pressure 

PNEUMATIC  placing  of  concrete  inside  a  tunnel 
which  is  being  built  under  air  involves  some  diffi- 
culties in  the  possible  release  of  pressure  through  the 
delivery  pipe.  How  the  problem  was  solved  on  some 
sewer  tunnels  in  Memphis,  Tenn.,  is  told  by  H.  B.  Kirk- 
land  in  a  recent  paper  read  before  the  Western  Society 
of  Engineers.  On  one  of  the  tunnels  the  pneumatic 
mixed  was  located  outside  of  the  tunnel,  and  the  dis- 
charge pipe  was  built  through  the  lock  and  carried 
through  the  tunnel  to  the  forms  at  the  heading.  At 
the  end  of  the  discharge  pipe  and  the  top  of  the  form 
a  flap  valve  was  placed,  so  that  when  the  mixer  was 
blowing  the  valve  would  lift,  and  v.hen  the  air  was 
shut  off  it  would  close  by  its  own  weight  and  the  air 
pressure  within  the  tunnel  held  in  place.  This  was  not 
quite  satisfactory,  however,  as  the  flap  of  the  valve 
would  occasionally  not  seat  itself,  due  to  the  presence 
of  particles  of  concrete,  so  temporarily  a  man  was 
posted  there  with  a  wooden  paddle  to  place  over  the  end 
of  the  pipe  as  soon  as  the  discharge  ceased. 

On  the  other  job  the  mixer  was  located  inside  the  air 
pressure  section  and  a  drop  pipe  led  to  it  from  the  sur- 
face. At  the  top  of  this  drop  pipe  a  material  lock  was 
placed  so  that  each  batch  was  locked  into  the  drop  pipe. 


Turntable  Saves  Time  for  Motor  Trucks 

TURNTABLES  are  used  in  the  logging  country  of 
the  Northwest  to  turn  large  motor  trucks,  espe- 
cially when  a  trailer  is  attached.  To  do  this  in  the 
ordinary  way  requires  considerable  time,  and  it  is  often 
hard  to  find  sufficient  space  for  the  operation.  The 
large  Kelly- Springfield  outfit,  consisting  of  a  five-ton 
truck  and  trailer,  which  is  shown  in  the  photograph,  can 
be  easily  turned  in  a  space  40  ft.  in  diameter  by  one 
man  in  a  few  minutes. 


YOUR  IDEAS  CAN   HELP   WIN   THIS  WAR 

You  seldom  stop  to  think  how  much  your 
ideas  are  really  worth — you're  too  busy  with 
the  day's  work- 
Yet  every  little  problem  you  solve  is  just  so 
much  contributed  to  the  winning  of  this  tre- 
mendous conflict. 

For  the  eff'ectiveness  of  the  organization  be- 
hind the  lines  and  at  home  is  vital  to  the  effec- 
tiveness of  man-power  at  the  front. 

You  are  doing  your  share  every  day — but  are 
you  helping  the  other  fellow  and  the  countr>- 
by  telling  him  your  good  ideas? 

Tell  your  friends  on  other  jobs — then  multi- 
ply that  a  thousand  fold  by  tellirig  the  con- 
tracting fraternity  through 

HINTS  FOR  THE  CONTRACTOR 


The  turntable  was  constructed  of  timber  by  laying 
two  12  x  12-in.  timbers  on  a  fairly  level  piece  of  ground, 
bedded  with  their  tops  flush  with  the  surface  and  6  ft. 
apart.  Upon  this  as  a  foundation  a  seat  was  laid  con- 
sisting of  five  12  X  12-in.  timbers  8  ft.  long  fastened 
securely  together.  The  base  of  the  platform,  which 
turns  upon  the  above  seat,  was  also  composed  of  five 
12  X  12-in.  timbers  joined  in  a  similar  manner.  To  this 
base  the  platform  was  made  secure.  Steel  plates  i-in. 
thick  and  3  ft.  in  diameter  were  attached  to  the  base 
and  seat,  thus  forming  a  bearing  at  the  turning  surface. 
A  steel  pin  2  in.  in  diameter,  passing  through  prepared 
holes  in  the  bearing  plates,  formed  the  pivot  for  the 
table. 

Upon  the  turntable  base  a  platform  was  built  8  ft. 
wide  and  35  ft.  long,  t'  e  floor  being  composed  of  4-in. 
plank  laid  lengthwise  of  the  driveway  and  extending 
from  end  to  end  without  a  joint.  It  was  arched  at  the 
center  and  well  spiked  to  the  supporting  joists.  Tvvo 
planks  placed  at  each  side  are  trussed  with  a  steel  cable 


TURNTAP.LKS    FOR   TURNING    FIVE-TON    TRUCK    AM)   TRAILER   CLEAR   OROUNP   AT    LEAST    A    FOOT 
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TRAVELER  RAISED  TRACTOR  AND  CONVEYED  IT  TO  THE  SHORE — TACKLE  AND  ROLLERS  ARE  SHOWN  IN  PLACE 


and  turnbuckle,  which  stiffens  the  structure  lengthwise. 
It  is  desirable  to  have  a  clearance  of  about  1  ft.  to  allow 
for  unevenness  in  the  ground,  and  this  makes  necessary 
an  inclined  approach. 


When  the  tractor  had  been  lifted  sufficiently,  timbers 
were  placed  across  the  sills  of  the  traveler  to  support  it, 
as  shown  in  the  illustration,  the  anchors  were  slackened, 
and  the  traveler  was  rolled  to  the  shore. 


Steam  Tractor  Raised  Through  Ice  from 
Six  Feet  of  Water 

By  a.  a.  Whitmore 

Junior  Engineer,   United   States   Reclamation   Service 

RAISING  a  Case  steam  tractor  through  a  hole  in 
the  ice  was  a  problem  which  had  to  be  solved  at  the 
Dodson  dam  of  the  United  States  Reclamation  Service's 
Milk  River  project.  A  heavy  flood  caused  the  tractor  to 
tip  from  the  crib  supporting  it  and  fall  into  the  river. 
When  the  flood  subsided  it  was  found  resting  on  its 
side  in  about  six  feet  of  water,  and  only  a  small  portion 
of  its  front  and  rear  wheels  projected  above  the  surface. 

Considerable  time  passed  before  anything  was  done 
to  raise  it,  and  in  the  meantime  about  one  foot  of  ice 
had  formed.  Holes  were  cut  and  10  x  10  in.  posts 
were  set  upright  on  the  bottom  of  the  river,  sawed  off 
about  one  foot  above  the  ice,  and  capped.  Upon  these 
caps  eight  10  x  10  in.  stringers,  four  on  each  side,  were 
placed  and  fastened  with  drift  pins.  The  ice  which 
soon  formed  around  the  posts  gave  sufficient  bracing. 

The  traveler  was  next  built  upon  this  staging  with 
the  rollers  in  place,  as  shown  in  the  photograph,  and 
anchored  down  to  the  caps  with  cable.  The  timber, 
used  because  it  was  available,  was  10  x  10  in.  and  the 
bracing  was  2  x  10  in.  plank.  In  the  absence  of  double 
steel  cable  blocks,  the  lifting  was  done  with  single 
blocks  used  in  pairs,  and  Lhe  falls  were  passed  over 
the  drums  of  a  hoisting  engine  on  the  bank. 


New  Rivet-Driving  Records  in  Ship  Work 

Figures  just  reported  to  the  Emergency  Fleet  Corpo- 
ration show  speed  records  in  rivet  driving  rapidly 
mounting.  Since  the  widely  published  record  made  by  a 
riveter  named  Schock  at  the  Baltimore  Dry  Dock  &  Ship- 
building Co.  plant,  a  few  weeks  ago,  in  driving  2720  i-in. 
snap  rivets  in  the  floors  of  an  8800-ton  steamer  in  a 
nine-hour  day,  a  larger  number  of  rivets  was  driven  in 
a  shorter  day  at  the  Kearny  plant  of  the  Federal  Ship- 
building Co.  On  April  26  Edward  Gibson  and  gang 
drove  2919  rivets  in  eight  hours,  or  365  an  hour.  Not 
long  before,  a  remarkable  performance  on  countersunk 
shell  rivetG  was  made  at  the  American  Shipbuilding 
Co.'s  Buffalo  yard,  when  2089  rivets  of  i-in.  diameter 
were  driven  in  8^  hours. 

Two  new  figures  reported  to  the  Emergency  Fleet  Cor- 
poration surpass  those  quoted  by  a  large  margin, 
though  one  of  these  is  shop-rivet  work.  M.  R.  Knox 
and  gang  drove  over  4000  rivets  on  ship  floors  in  the 
fabricating  shop  of  the  Northwest  Steel  Co.  at  Port- 
land, Ore.  Of  these  3865  were  -l-in.  rivets  and  224  were 
8 -in.  rivets.  In  addition  two  rivets  were  cut  out,  so 
that  the  official  figure  is  4091  rivets.  The  total  working 
time  was  nine  hours.  On  hull  work  C.  Knight,  at  the 
Baltimore  Dry  Dock  Co.'s  yard,  using  a  double  gang — 
two  holders,  two  passers,  two  heaters  and  two  rivet 
boys — drove  4875  ^-in.  rivets  in  nine  hours. 

Records  are  being  broken  every  day,  it  is  said  at  the 
office  of  the  Emergency  Fleet  Corporation. 


News  of  the  Week 


CURRENT     EVENTS     IN     THE    CIVIL      ENGINEERING     AND     CONTRACTING     FIELDS 


Water- Works  Men  Meet  at  St.  Louis 

Annual  Convention  of  American  Water-Works  Association  Amends 
Constitution — Superintendents   Have   Their   Day — Cast- 
iron  Pipe  Specifications  Advanced 


Features  of  the  38th  annual  conven- 
tion of  the  American  Water-Works 
Association  held  at  St.  Louis  last  week 
were  the  adoption  of  amendments  to 
the  constitution,  hearty  support  for  the 
majority  members  of  the  committee  on 
revising  standard  specifications  for 
cast-iron  pipe,  association  action  to  aid 
in  placing  utility  operators  at  army 
camps,  and  a  superintendents'  day  not 
broken  into  by  extraneous  matters. 

An  ample  but  not  overcrowded  pro- 
gram of  papers  was  provided.  Commit- 
tee reports  were  notable  by  their  ab- 
sence. An  atmosphere  of  harmony  pre- 
vailed which  was  a  marked  contrast 
with  that  of  the  convention  at  Rich- 
mond a  year  ago.  The  limiting  of  the 
exhibits  by  war-time  transportation 
conditions  was  cheerfully  accepted.  The 
convention  attendance  was  considerably 
larger  than  was  anticipated,  the  total 
registration  reaching  750. 

President  Leisen's  Address 
Maj  .  Theodore  A.  Leisen,  retiring 
president  of  the  association,  was  able 
to  spend  only  one  day  at  the  convention. 
In  the  course  of  his  brief  address  he 
said: 

"One  of  the  principal  lines  of  sei-vice 
which  this  association  should  endeavor 
to  render  at  this  time  is  cooperative 
assistance  through  proper  channels  in 
obtaining  fuel  and  other  commodities 
essential  to  the  continuous  and  efficient 
operation  of  water-works.  The  first 
move  in  this  direction,  affiliation  with 
the  national  committee  on  gas  and 
electric  service,  was  productive  of  con- 
siderable good,  but  there  was  an  ap- 
parent lack  of  effort  to  take  full  ad- 
vantage of  this  committee's  facilities 
and  services,  or  much  better  results 
might  be  recorded.  Other  steps  tending 
to  effect  these  results  are  now  under 
contemplation  and  it  is  hoped  that  the 
combined  efforts  along  these  lines  will 
afford  marked  relief  in  obtaining 
prompt  deliveries  of  coal  and  other  sup- 
plies to  all  water-works  administra- 
tions." 

Constitutional  Amendments  Adopted 
Four  amendments  to  the  constitution 
were  adopted  with  but  little  discussion. 
They  remove  the  bar  which  has  hereto- 
fore excluded  from  active  membership 
technical  men  employed  by  associate 
members  of  the  association;  provide 
new  and  rather  elaborate  procedure  for 
the' nomination  and  election  of  a  nomi- 
nating committee;  create  a  convention 
committee;   and   clarify   old   provisions 


relating  to  contributions  by  the  asso- 
ciation to  the  funds  of  local  sections. 

Interest  centered  in  the  nominating 
committee  amendment  which  was  dis- 
cussed widely. 

The  fourth  and  final  amendment 
adopted  authorizes  payment  to  local 
sections  of  not  more  than  25 '/r  of  the 
dues  paid  by  members  of  local  sections, 
except  that  sections  with  small  mem- 
bership may  receive  up  to  $50  and  that 
no  section  shall  be  paid  more  than  $150 
from   the  association  funds. 

The  four  amendments  were  framed 
by  an  advisory  committee  consisting 
of  George  A.  Johnson,  chairman;  Morris 
R.  Sherrerd,  Carleton  E.  Davis,  Gar- 
rett O.  House  and  Edward  E.  Wall. 
With  slight  amendments  they  were  ap- 
proved  by  the   executive   committee. 

Essential  and  Priority  Lists 
Prior  to  the  convention  a  "resolu- 
tion" was  sent  by  the  executive  com- 
mittee to  the  members  of  the  associa- 
tion, with  notice  that  it  would  come  up 
for  discussion  at  the  convention.  It 
consisted  of  eight  "whereases"  reciting 
war-time  difficulties  of  the  water-works 
of  the  country,  such  as  increasing  ex- 
penses, need  for  higher  rates,  etc.,  but 
included  no  resolution  beyond  a  decla- 
ration that  the  "whereases"  should  be 
laid  before  the  members.  When  the 
subject  was  brought  up  for  discussion, 
George  A.  Johnson,  chaim.an  of  the 
executive  committee,  offered  in  place  of 
the  "resolution"  a  letter  to  be  sent  in 
the  name  of  the  association  to  Secre- 
tary McAdoo,  setting  forth  briefly  the 
difficulties  the  members  experienced 
last  year  in  getting  delivei-ies  of  water- 
works materials,  appending  a  list  of  es- 
sentials and  requesting  that  they  be 
given  all  reasonable  priority  in  ship- 
ments. 

Army  Camp  Utility  Operators 
Acting  on  suggestions  from  George 
W.  Fuller  and  others  regarding  the 
need  for  competent  men  to  serve  in 
various  grades  as  operators  of  utilities 
at  army  camps  a  committee  was  ap- 
pointed to  deal  with  the  matter.  It  was 
composed  of  W.  S.  Cramer,  Lexington, 
Ky.,  Frank  C.  Jordan,  Indianapolis,  and 
Charles  R.  Henderson,  Davenport,  Iowa, 
president-elect  of  the  association.  The 
committee  prepared  an  application 
blank  for  members  of  the  association  to 
fill  and  send  to  Lieut.  Col.  S.  D.  Hart- 
man,  7th  and  C  Sts.,  S.  W.,  Washing- 
ton, D.  C. 

(Continued  on  page  1018) 


Concrete   Freighter  "Faith"   Has 
Tryout  in  Rough  Sea 

The  concrete  steamship  '"Faith"  on 
May  15  made  a  trip  to  the  Farralone 
Islands,  30  miles  offshore  from  San 
Francisco,  in  order  that  further  tests 
might  be  made  in  a  rough  sea.  The 
boat  went  out  against  a  head  wind  and 
encountered  large  rollers  outside.  Re- 
ports of  Government  officials  and  navi- 
gators who  were  on  board  are  enthusi- 
astic, and  it  is  said  that  the  boat  rode 
as  lightly  and  was  handled  as  easily 
as  any  steel  steamship.  On  May  16  the 
"Faith"  began  loading  a  cargo  of  salt 
for  Vancouver,  B.  C,  after  which  a  trip 
to  Honolulu  is  to  be  made,  it  is  an- 
nounced. 

Government  officials  are  now  at  San 
Francisco  looking  over  sites  on  San 
Francisco  Bay  for  the  location  of  a  con- 
crete shipyard  for  the  United  States 
Shipping  Board. 

First  Boat  Goes  Through  Western 
Branch  of  Barge  Canal 

On  Friday,  May  17,  the  first  boat 
passed  through  the  western  section  of 
the  New  York  State  Barge  Canal  ex- 
tending from  north  of  Syracuse  to  the 
Niagara  River.  The  eastern  sections, 
which  connect  Lake  Ontario  at  Oswego 
and  Lake  Champlain  at  Whitehall  with 
the  Hudson  River  above  Troy,  were 
completed  last  summer  and  were  put 
into  use  again  this  season  on  May  15. 
Some  work  still  remains  on  the  western 
section  in  removing  obstructions  and 
widr^ning  the  channel,  but  navigation 
is  now  possible  over  the  whole  canal 
route.  Formal  celebration  of  the  com- 
pletion of  the  canal  will  take  place,  it 
is  expected,  July  4. 

Hog  Island  Crew  Drives  165  Piles 
in  Less  Than  Ten  Hours 

One  hundred  and  sixty-rive  wooden 
piles  were  driven  in  9**  hours  by  a 
Hog  Island  crew  headed  by  Robert  Sut- 
ton, according  to  a  statement  issued  by 
the  Raymond  Concretf  Pile  Co..  which 
holds  the  contracts  for  ten  shipways  of 
Group  No.  2.  The  previous  best  record 
was  made  by  another  crew  at  Hog 
Island,  under  William  Gordon,  which 
drove  140  piles  in  the  same  time. 


Russian  Engineers  Tour  Country 
to  Study  American  Roads 

A  delegation  from  the  Russian  Mis- 
sion of  Ways  of  Communication,  which 
has  its  headquarters  in  New  York, 
expects  to  make  an  automobile  tour  of 
the  United  States  to  study  American 
methods  of  road  construction  and 
maintenance,  leaving  New  York  City 
in  the  latter  part  of  Mav  and  not  re- 
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turning  until  July.  The  party,  which 
consists  of  O.  V.  Lomonossoff,  president 
of  the  mission,  E.  S.  Zack,  chief  of  the 
highway  department  of  the  mission, 
and  W.  D.  Almazov,  assistant  chief  of 
that  department,  will  motor  to  San 
Francisco  over  the  Lincoln  Highway, 
proceed  up  the  coast  to  Seattle,  and 
return  through  Montana,  South  Dakota, 
Minnesota  and  Wisconsin  to  Chicago,' 
taking  the  route  through  the  Mo- 
hawk Valley  on  the  return  to  New  York. 

German  Drive  Makes  Travel 
In  France  Harder 

More  Prisoners  Needed,  R.  K.  Tomlin 

Finds,  Before  Engineer  Privates 

Can  all  Be  Foremen 

Since  the  big  German  drive  started 
transportation  has  been  exceedingly 
difficult,  and  on  my  last  trip  I  had  quite 
a  job  to  get  from  one  place  to  another 
and  to  find  quarters  at  night,  says  R.  K. 
Tomlin,  war  correspondent  of  Engineer- 
ing News-Record.  This  matter  is  a 
very  serious  one  from  the  point  of  view 
of  the  visiting  correspondent,  as  prac- 
tically every  French  town  in  the  zone 
occuppied  by  the  American  forces,  from 
the  front  line  trenches  to  the  coast,  is  so 
chock  full  of  men  that  all  available  liv- 
ing quarters  are  occupied.  I  have  land- 
ed in  several  towns  and  faced  the 
prospect  of  walking  the  streets  all 
night,  but  luckily  at  the  last  minute  I 
have  found  a  place  to  sleep.  I  will  not 
burden  you  with  further  details  along 
this  line  except  to  say  that  the  cor- 
'espondent  in  France  these  days  has  to 
do  a  lot  more  than  write. 

During  my  visit  to  the  road  work  in 
the  advance  section,  I  saw  Acheson 
[W.  M.  Acheson,  formerly  division  engi- 
neer. New  York  State  Highway  Depart- 
ment, at  Syracuse]  who  wanted  me  to 
give  you  his  kindest  regards.  I  have  in 
prospect  a  great  amount  of  material. 
There  are  at  present  from  a  dozen  to 
twenty  jobs  which  I  should  be  covering, 
many  of  these  involving  long  trips  from' 
Paris.  I  am  trying  to  line  them  up  as 
fast  as  possible. 

Engineering  work  by  the  Army  is 
now  striking  its  stride,  and  the  progress 
being  made  appears  very  hopeful.  Still, 
in  gomg  around  from  one  place  to  the 
other.  It  seems  to  me  that  our  big  need 
now  is  for  labor.  We  have  more  than 
enough  supervising  talent.  The  big 
thing  is  to  find  men  to  do  the  manual 
labor  jobs,  to  handle  pick  and  shovel, 
and  crush  rock.  Of  course  we  shall 
have  to  capture  many  German  prisoners 
r  ^fi,"^^  can  assign  men  to  superin- 


Former  Trustee  and  Secretary 
of  United  Engineering  Society 


Prof.  F.  R.  Hutton,  whose  death  was 
briefly  noted  by  this  journal  last  week, 
was  one  of  the  prime  movers  in  es- 
tablishing the  United  Engineering  So- 
ciety and  was  for  two  years  a  airector 
and  for  a  much  longer  time  the  secre- 
tary of  that  organization,  which 
brought  together  the  national  en- 
gineering societies  of  this  country. 
The  following  appreciation  of  his  work 
was  written  by  Charles  Whiting 
Baker: 

It  was  with  a  deep  sense  of  personal 
loss  that  hundreds  of  engineers  read 
Ifist    week    the    announcement    of    the 


tend  their  work. 


Memorial  to  Major  Powell  Dedi- 
cated at  Grand  Canyon 

On  May  20  Franklin  K.  Lane,  secre- 
tary of  the  interior,  dedicated  a  tablet 
erected  at  the  rim  of  the  Grand  Canyon 
m  Arizona  to  Maj.  .John  Wesley  Powell 
director  of  the  United  States  Geological 
c^urvey  from  1881  to  1891,  w.io  first 
surveyed  the  canyon  and  who  made  two 
historic  trips  through  it  in  rowboats 
one  in  1869  and  the  other  in  1871 


PREDERTCK  REMSEN  HUTTON 
Noted    engineer,    who    died    last    week,    was 
instrumental    in    uniting    national    societies 

sudden  death  of  Prof.  Frederick  Rem- 
sen  Hutton.  Few  men  in  the  engineer- 
ing profession  ever  won  a  wider  circle 
of  friends  or  contributed  in  larger 
measure  toward  the  solidarity  of  the 
profession  by  promoting  acquaintance- 
ship and  cordial  relations  among  its 
members. 

Professor  Hutton  was  a  native  of 
New  York  City,  and  his  active  life, 
wholly  spent  there,  was  chiefly  cen- 
tered about  two  great  institutions- 
Columbia  University  and  the  American 
Society  of  Mechanical  Engineers.  Each 
of  these  owes  a  great  and  lasting  debt 
to  him. 

After  being  graduated  from  the  arts 
course  in  Columbia  Universitv  in  1873 
and  from  its  School  of  Mines  in  1876 
he  began  work  at  once  as  an  instruc- 
tor and  a  year  later  became  an  asso- 
ciate of  the  late  Prof.  W.  P.  Trow- 
bridge in  teaching  mechanical  engineer- 
ing. That  year  marked  the  first  recog- 
nition at  Columbia  of  mechanical  en- 
gmeermg  as  a  separate  branch  of  en- 
gineering instruction. 

The  young  instructor  was  promoted 
to  a  professorship  five  years  later,  and 


in  1892  became  the  head  of  the  me- 
chanical engineering  department.  He 
held  that  position  for  15  years,  until 
his  resignation  and  appointment  as 
professor  emeritus  in  1907.  For  six 
years  during  this  time  he  was  also  dean 
of  the  faculty  of  applied  science. 

It  is  the  personal  and  social  qualities 
of  the  man  himself  that  bulk  largest 
as  one  reviews  his  quarter  century  of 
distinguished  service  to  the  American 
Society  of  Mechanical  Engineers.  The 
men  who  founded  that  society  showed 
keen  insight  when  they  selected  as  its 
secretary,  in  1883,  only  three  years 
after  its  organization,  a  young  and  un- 
known assistant  teacher  at  Columbia. 
Professor  Hutton  had  a  genius  for 
the   cultivation   of  friendship. 

After  nearly  a  quarter  century  in  the 
secretary's  office.  Professor  Button's 
great  service  to  the  society  was  fit- 
tingly recognized  by  his  election  as  its 
president  in  1907.  After  that  time, 
also,  in  service  on  the  council  and  on 
its  working  committees,  Professor  Hut- 
ton continued  to  play  a  large  part; 
and  the  title  of  honorary  secretary  be- 
stowed on  him  for  life  by  the  council 
was  not  an  empty  one. 

Besides  his  work,  briefly  summarized 
above,  for  these  two  great  institutions. 
Professor  Hutton  found  time  for  valu- 
able contributions  to  the  literature  of 
his  profession.  Three  of  his  works 
which  have  been  used  as  textbooks  are 
"The  Mechanical  Engineering  of  Power 
Plants,"  "Heat  and  Heat  Engines,"  and 
"The  Gas  Engine."  He  was  a  frequent 
contributor  to  the  society's  transactions 
and  to  other  technical  literature,  and 
a  collaborator  in  the  preparation  of 
such  standard  works  as  the  Century 
dictionary,  Johnson's  encyclopedia,  and 
the  International  cyclopedia. 

In  the  field  of  practical  engineering 
work  he  served  in  1911  as  consulting 
engineer  to  the  Department  of  Water- 
Supply,  Gas  and  Electricity,  New  York 
City,  and  had  been  consulting  engineer 
to  the  Automobile  Club  of  America 
since  1912.  His  interest  in  social  and 
industrial  betterment  was  exemplified 
by  the  service  which  he  rendered  to 
the  American  Museum  of  Safety. 

In  that  great  enterprise  for  the  bene- 
fit of  the  whole  engineering  profession 
—the  construction  of  the  splendid  home 
for  the  national  engineering  societies 
on  West  39th  St.,  in  New  York  City- 
Professor  Hutton  was  one  of  the  few 
responsible  for  its  origin  and  develop- 
ment. 

But  the  chief  tribute  to  his  memory 
which,  conscious  or  unconscious,  will 
ascend  from  the  hearts  of  hundreds 
of  his  former  students  and  his  pro- 
fessional associates,  vdll  be  that  their 
lives  are  the  richer  for  having  known 
him. 


Indiana  State  Highway  Commis- 
sion Lays  off  Engineers 

Practically  the  entire  engineering 
force  of  the  Indiana  State  Highway 
Commission  has  been  laid  off,  on  ac- 
count of  the  ruling  of  Judge  Cloe  of  the 
Hamilton  County  Circuit  fGourt.     The 
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decision,  whicii  was  reportefl  in  last 
week's  issue  of  this  journal,  if  sus- 
tained by  the  higher  court  will  declare 
the  highway  law  unconstitutional. 

Under  the  circumstances  it  was  in- 
advisable to  proceed  with  the  work,  and 
practically  the  entire  force,  consisting 
of  38  engineers  and  draftsmen,  was  laid 
off.  The  Supreme  Court  adjourns  for 
its  vacation  on  July  1  and  a  decision  is 
not  expected  until  some  time  this  fall, 
too  late  for  any  work  this  season. 


Shipyard  Housing  Put  Under 
New  Director 

A.  Merritt  Taylor  Made  Head  of  Divis- 
ion Which  Includes  Transportation 
and  Provision  of  Quarters 

Housing  and  transportation,  which 
heretofore  have  been  in  charge  of  sepa- 
rate branches  of  the  Emergency  Fleet 
Corporation,  have  been  merged  into  one 
department,  to  be  known  as  the  Divis- 
ion of  Passenger  Transportation  and 
Housing,  with  A.  Merritt  Taylor  as 
director.  Mr.  Taylor  has  been  at  the 
head  of  the  Passenger  Service  Section, 
v/hose  activities  have  been  described  in 
Engineering  News-Record  of  Apr.  18,  p. 
790,  and  May  9,  p.  923. 

Appointments  by  Mr.  Taylor  include 
J.  Willison  Smith,  an  assistant  director 
of  housing,  and  J.  Rogers  Flannery,  as 
associate  director  of  housing.  Garrett 
T.  Seely  continues  to  handle  passenger 
transportation  problems  under  the  title 
of  assistant  director  of  passenger  trans- 
portation. 

World's  Largest  Building  in 
New  Port  Terminal 

Government  Development  at   Brooklyn 

-  One  of  Several  Huge  Schemes  for 

Overseas  Transport 

Announcement  made  last  week  of  the 
letting  of  the  contract  for  the  new 
Government  port  terminal  at  South 
Brooklyn,  in  New  York  Harbor,  adds 
another  to  the  list  of  large  port  de- 
velopments now  under  way  for  the 
overseas  transportation  of  supplies  to 
the  American  troops  in  France.  Earlier 
in  the  war  a  number  of  terminal  ware- 
houses of  temporary  construction  were 
built,  speed  being  then  essential.  Of 
late,  however,  several  large  projects 
have  been  initiated  in  which  a  perma- 
nent type  of  sti'ucture  has  been  de- 
signed, although  speed  has  not  by  any 
means  been  made  a  minor  considera- 
tion. 

These  large  terminal  developments 
at  Boston,  Charleston,  S.  C,  Baltimore, 
and  now  at  Brooklyn,  rank  among 
the  largest  port  and  railway  terminal 
projects  in  the  world.  The  New  York 
base,  contracts  for  which  have  just 
been  let,  is,  in  fact,  the  largest  thing 
of  its  kind  ever  projected.  The  direc- 
tor of  storage  transportation  and  pur- 
chase, Maj.-Gen.  G.  W.  Goethals,  has 
worked  out  all  of  the  schemes  for  over- 
seas transport,  but  military  i-estrictions 
Jo  not  permit  at  present  a  full  state- 
ment of  the  plans.  The  contract  be- 
tween the  Government  and  the  Turner 


National    Research    Council 
Made  Permanent 

President    Wilson    Authorizes    Govern- 
ment   Representation    on    Hody    To 
Co-ordinate  Sciences 

By  a  special  executive  order  dated 
May  11,  President  Wilson  gave  his  of- 
ficial approval  to  the  National  Re- 
search Council,  which  has  been  at  work 
on  scientific  coordination  for  more 
than  a  year.  The  main  part  of  the 
order  is  as  follows: 

"The  National  Research  Council  was 
organized  at  the  request  of  the  Presi- 
dent by  the  National  Academy  of 
Sciences,  as  a  measure  of  natfonal  pre- 
paredness. The  work  accomplished  by 
the  council  in  organizing  research  and 
in  securing  cooperation  of  military  and 
civilian  agencies  in  the  solution  of  mili- 
tary problems  demonstrates  its  capac- 
ity for  larger  service.  The  National 
Academy  of  Sciences  is  therefore  re- 
quested to  perpetuate  the  National  Re- 
search Council,  the  duties  of  which  shall 
be  as  follows: 

"1.  In  general,  to  stimulate  research 
in  the  mathematical,  physical,  and 
biological  sciences,  and  in  the  applica- 
tion of  these  sciences  to  engineering, 
agriculture,  medicine,  and  other  useful 
arts,  with  the  object  of  increasing 
knowledge,  of  strengthening  the  na- 
tional defense,  and  of  contributing  in 
other  ways  to  the  public  welfare. 

"2.  To  survey  the  larger  possibilities 
of  science,  to  formulate  comprehensive 
projects  of  research,  and  to  develop 
effective  means  of  utilizing  the  scien- 


tific and  technical  resoorces  of  the 
country  for  dealing  with  these  project*. 

"3.  To  promote  cooperation  in  re- 
search, at  home  and  abroad,  in  order 
to  .secure  concentration  of  effort,  mini- 
mize duplication,  and  stimulate  prosr- 
ress;  but  in  aU  cooperative  undertakings 
to  give  encouragement  to  individual  ini- 
tiative as  fundamentaJy  important  to 
the  advancement  of  science. 

"4.  To  serve  as  a  means  of  bringing 
American  and  foreign  investigators  into 
active  cooperation  with  the  scientific 
and  technical  services  of  the  War  and 
Navy  Departments  and  with  those  of 
the  civil  branches  of  the  Government, 

"5.  To  direct  the  attention  of  scien- 
tific and  technical  investigators  to  the 
present  importance  of  military  and  in- 
dustrial problems  in  connection  with 
the  war,  and  to  aid  in  the  solution  of 
these  problems  by  organizing  specific 
researches. 

"6.  To  gather  and  collate  scientific 
and  technical  information,  at  home  and 
abroad,  in  cooperation  with  govern- 
mental and  other  agencies,  and  to  ren- 
der such  information  available  to  duly 
accredited  persons. 

"Effective  prosecution  of  the  coun- 
cil's work  requires  the  cordial  colla- 
boration of  the  scientific  and  technical 
branches  of  the  Government,  both  mili- 
tary and  civil.  To  this  end  represen- 
tatives of  the  Government,  upon  the 
nomination  of  the  National  .Academy  of 
Sciences,  will  be  designated  by  the 
President  as  members  of  the  council, 
as  heretofore,  and  the  heads  of  the  de- 
partments immediately  concerned  will 
continue  to  cooperate  in  every  way  that 
may  be  required." 


Construction  Co.,  New  York,  for  the 
South  Brooklyn  base  has,  however, 
been  made  public. 

Plans  for  this  base  have  been  pre- 
pared by  Cass  Gilbert,  New  York 
architect,  under  General  Goethals'  di- 
rection. It  contemplates  the  erection 
of  the  largest  building  ever  constructed, 
with  6,000,000  sq.ft.  of  floor  under 
one  roof.  The  terminal  is  located  on 
the  South  Brooklyn  shore  of  New  York 
Harbor,  between  58th  and  65th  Streets. 
It  contains  a  reinforced-concrete  build- 
ing approximately  1000  feet  square, 
from  8  to  9  stories  high,  besides  three 
double  deck  piers  1300  ft.  long  and  150 
ft.  wide,  and  a  one-story  lighterage  pier 
1350  X  70  ft.  Connection  with  the  rail- 
way lines  of  Long  Island  are  to  be 
made  through  a  yard  containing  aoout 
13  miles  of  track. 

Work  is  immediately  to  be  started 
under  the  direction  of  the  construction 
division,  U.  S.  A.  The  contractor  ex- 
pects to  give  the  Government  partial 
use  of  the  building  by  the  end  of  1918, 
and  to  complete  the  entire  project  by 
a  year  from  now. 


Military  Instruction  for  Students 

The  Secretary  of  War  has  authorized 
the  following  statement: 

In  order  to  provide  military  instruc- 
tion   for    the    college    students    of    the 


country  during  the  present  emergency, 
a  comprehensive  plan  will  be  put  in 
effect  by  the  War  Department,  begin- 
ning with  the  next  college  year,  in 
September,  1918.  The  details  remain 
to  be  worked  out.  but  in  general  the 
plan  will  be  as  follows: 

Military  instruction  under  officers 
and  noncommissioned  officers  of  the 
Army  will  be  provided  in  every  insti- 
tution of  college  grade,  'vhich  enrolls 
for  the  instruction  100  or  more  able- 
bodied  students  c .er  the  age  of  eight- 
een. The  necessary  military  equipment 
will,  so  far  as  possible,  be  provided  by 
the  Government.  A  military  training 
unit  will  be  created  at  each  institution. 
Enlistment  will  be  purely  voluntary, 
but  all  students  over  the  age  of  18  will 
be  encouraged  to  enlist.  The  enlist- 
ment will  constitute  the  student  a  mem- 
ber of  the  Army  of  the  United  States, 
liable  to  active  duty  at  the  call  of  the 
President.  It  will,  however,  be  the 
policy  of  the  Government  not  to  call 
the  members  of  the  training  units  to 
active  duty  until  they  have  reached  the 
age  of  twenty-one,  unless  urgent  mili- 
tary necessity  compels  an  earlier  call. 
Students  under  18  and  therefore  not 
legally  eligible  for  enlistment,  will  be 
encouraged  to  enroll  in  the  training 
units.  Provision  will  be  made  for 
coordinating  the  Resers'e  Officers* 
Training  Corps  system,  which  exists  in 
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about  one-third  of  the  collegiate  insti- 
tutions, with  this  broader  plan. 

This  new  policy  aims  to  accomplish 
a  twofold  object:  (1)  to  develop  as  a 
great  military  asset  the  large  body  of 
young  men  in  the  colleges;  and  (2)  to 
prevent  unnecessary  and  wasteful  de- 
pletion of  the  colleges  through  indis- 
criminate volunteering,  by  offeinng  to 
the  students  a  definite  and  immediate 
military  status. 

Later  announcement  will  be  made  of 
the  details  of  the  new  system.  In  the 
meantime,  presidents  of  collegiate  in-, 
stitutions  are  requested  to  call  this 
matter  to  the  attention  of  all  their 
students.  Those  who  are  not  graduated 
this  spring  should  be  urged  to  continue 
their  education  and  take  advantage  of 
this  new  opportunity  to  serve  the 
nation. 

American  Water- Works  Associa- 
tion Convention 

(Concluded  from  page  1015) 
The  forenoon  of  Superintendents' 
Day  was  devoted  to  the  subjects  of 
frozen  services,  meters,  mains  and  hy- 
drants and  high  consumption  records 
during  the  past  winter.  Many  experi- 
ences were  given  orally  and  in  writing, 
as  in  the  talks  at  the  New  York  sec- 
tion convention  last  February,  reported 
in  Engineering  News-Record  of  Feb.  28, 
p.  434.  The  convention  authorized  the' 
appointment  of  a  committee  to  digest 
the  mass  of  accumulated  data  on  thaw- 
ing services,  possibly  in  cooperation 
with  a  like  committee  of  the  New  Eng- 
land Water-Works  Association.  The 
American  committee  was  requested  to 
prepare  a  design  and  specifications  for 
a  standard  portable,  self-contained  elec- 
tric thawing  machine,  ample  experience 
indicating  the  superiority  of  such  ap- 
paratus in  point  of  mobility  and  cost. 

Cast-Iron  Pipe  Specifications 
The  deadlock  between  manufacturers 
and  users  of  cast-iron  pipe  laid  before 
the  convention  a  year  ago  by  the  mem- 
bers of  the  committee  on  revision  of 
the  standard  specifications  was  a  fea- 
ture of  the  Richmond  convention.  A 
questionnaire  was  authorized  to  deter- 
mine (1)  whether  the  members  de- 
sire the  specifications  revised;  (2) 
whether  they  favor  a  uniform  outside 
diameter;  (3)  whether  they  desire  the 
specifications  to  include  chemical  re- 
quirements; (4)  whether  a  relation  be- 
tween flexure  and  breaking  load  should 
be  specified.  An  identical  tentative 
draft  of  specifications  and  question- 
naire was  also  sent  out  recently  by  the 
New  England  Water-Works  Associa- 
tion. 


missioner  of  St.  Louis,  and  a  member 
of  the  American  committee  suggested 
that  the  convention  vote  merely  on 
whether  it  wanted  the  work  of  revision 
to  proceed,  or,  in  other  words,  whether 
the  committee  should  be  continued. 
Walter  Wood,  Philadelphia,  also  a  mem- 
ber of  the  committee,  urged  that  the 
old  specifications  were  well  suited  to 
the  average  user.  He  said  that  standard 
specifications  would  have  been  adopted 
three  years  ago  by  the  International 
Association  for  Testing  Materials  had 
it  not  been  for  the  war.  He  advocated 
postponing  action,  in  the  interest  of 
export  trade,  until  an  international 
specification  could  be  adopted. 

When  the  question  of  continuing  the 
committee  was  put  to  a  viva  voce  vote 
the  ayes  come  out  in  strength  and  there 
were  no  audible  noes.  Mr.  Wood  then 
requested  an  immediate  conference  of 
all  the  manufacturers  of  cast-iron  pipe 
present. 

VOTE  ON  REVISTNO  SPECIFICATIONS 
FOR  CAST-IRON  PIPE 

American       New  England 
Total  Yes  No  Total  Yes  No 

1.  Revision  considered 
desirable 46      33     13      94      84      10 

2.  Uniform  outside  di- 
ameter. 44      34     12      87      81       16 

3.  Chemical  re- 
quirements 37      26     1 1      87      74      I' 

4.  Relation  between 
flexure  and  break- 
ing load 35      29       6      76      65      II 

Special  Committee  Reports 

The  majority  and  minority  reports  of 
the  committee  on  depreciation,  submit- 
ted a  year  ago,  and  also  a  large  volume 
of  discussion  received  during  the  year, 
were  referred  to  a  new  committee.  A 
progress  report  on  sand  analysis  was 
submitted  by  Philip  Burgess,  chairman. 
The  committees  on  standard  specifica- 
tions for  wrought-iron  pipe,  classifica- 
tion of  technical  literature  and  city 
planning  were  discontinued.  The  com- 
mittee on  oflUcial  standards  of  water 
analysis  was  ordered  continued  at  the 
discretion  of  the  president. 


Charles  R.  Henderson,  Presi- 
dent American  Water-Works 
Association 


Charles  R.  Henderson,  elected  presi- 
dent of  the  American  Water-Works 
Association  at  its  convention  last  week 
in  St.  Louis,  is  manager  of  the  Daven- 
port Water  Co.,  Davenport,  Iowa  He 
was  born  in  Middlesex,  England,  in 
1870,  and  came  to  the  United  States 
when  a  small  boy.    Early  in  life,  at  17, 


CHARLES  R.  HENDERSON 


Results  of  the  Questionnaires  Favor 
Revision 

The  result  of  both  questionnaires  is 
presented  in  the  accompanying  table. 
Although  the  total  vote  by  each  asso- 
ciation was  light  it  was  heavily  in 
favor  of  revision,  and  almost  as 
strongly  for  having  the  specifications 
cover  the  three  new  points  already 
named.     Edward  E.  Wall,  water  com- 


Officers  and  Meeting  Place 
The  reports  of  the  officers  indicated 
that  the  aflfairs  of  the  association  are 
in  good  shape.  With  $3000  added  to 
the  permanent  fund  of  the  association 
during  the  year,  bringing  the  fund  up 
to  $11,000,  the  balance  in  har-d  was 
$1487.  The  publication  committee  has 
in  mind  the  securing  of  special  papers 
and  reports  to  increase  the  usefulness 
of  the  Journal. 

The  letter  ballot  for  1918-"'9  officers 
showed  that  Charles  R.  Henderson, 
Davenport,  Iowa,  had  been  elected  pres- 
ident; Carleton  E.  Davis,  Philadelphia 
vice-president;  J.  M.  Caird,  Troy  N  Y 
treasurer;  A.  W.  Cuddeback,  Paterson] 
N.  J.,  and  Jack  J.  Hinman,  Jr.,  Iowa 
City,  Iowa,  trustees.  The  new  execu- 
tive    committee     continued     John     M 

S'""-^"'  J\^^'  ^-  ^•'  ^«  secretary,  John 
M.  Goodell,  Washington,  D.  C,  as  editor, 
and  made  George  A.  Johnson,  New 
York  City,  chairman  of  the  finance 
committee. 

Buff'alo  won  the  next  convention  by 
114  votes  against  52  for  Detroit. 


he  entered  the  water-works  business 
and  was  employed  for  11  years  by  Bull, 
Prince  &  Bull,  afterwards  L.  &  W.  B. 
Bull,  proprietors  of  the  Quincy,  111., 
water-works,  successively  as  clerk,  fore- 
man of  construction  and  secretary. 
From  1898  to  1901  he  was  master  me- 
chanic of  the  Tlahualilo  Co.,  near  Tor- 
reon,  Mexico,  and  then  for  three  years 
superintendent  of  the  Quincy  plant,  dur- 
ing which  period  the  historical  lime- 
and-iron  treatment  was  developed.  For 
the  succeeding  four  years  he  was  super- 
intendent and  manager  of  the  plants  at 
Terre  Haute,  Ind.,  and  Waterloo,  Iowa, 
in  order.  Both  plans  passed  during  his 
regime,  without  controversy,  into  mu- 
nicipal ownership.  Since  1909  he  has 
been  at  Davenport.  He  is  genial,  fair 
and  square,  a  loyal  friend  and  an  inde- 
fatigable worker. 


Ordnance    Department    Wants 
Technical  Men 

An  urgent  call  for  high-grade  tech- 
nical men  and  operatives  to  fill  war 
positions  in  industrial  establishments  is 
made,  through  the  Civil  Service  Com- 
mission, by  the  United  States  Army 
Ordnance  Department. 

Salaries  ranging  from  $1600  to  $6000 
a  year  will  be  paid  to  the  men  who 
qualify  for  the  places. 
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Chemists  and  chemical  engineers; 
men  experienced  in  the  manufacture  of 
gas;  mechanical  engineers  on  high- 
pressure  apparatus;  engineers  to  take 
charge  of  power  houses;  and  foremen 
of  machine  shops  are  needed.  Persons 
of  military  age  accepting  appointment 
will  not  be  able  to  avoid,  by  such  action, 
the  obligations  of  the  selective  service 
law. 

The  Army  Ordnance  Department,  in 
issuing  its  call  for  these  men,  is  insist- 
ing that  no  applications  will  be  accepted 
from  Government  employees  or  em- 
ployees of  firms  or  corporations  en- 
gaged in  contracts  for  the  Government 
or  its  allies  unless  wi*itten  assent  to 
such  application  is  given  by  the  heads 
of  the  establishments. 


Engineering    Co-operation 
and  War  Discussed 

Meeting  of  A.  A.  E.   Considers   Prob- 
lems of  Organization,  Cooperation, 
Education,   Licensing   and 
Employment 

Coordination  of  the  activities  of 
engineering  societies  occupied  the 
greater  part  of  the  time  of  the  fourth 
annual  meeting  of  the  American  Asso- 
ciation of  Engineers,  which  was  held 
in  Chicago  May  14  in  conjunction  with 
the  Committee  on  Engineering  Cooper- 
ation. The  discussion  elicited  a  variety 
of  opinions  as  to  means  for  attaining 
the  desired  unity,  but  in  the  main  it 
pointed  to  a  system  of  local  and  na- 
tional associations  represented  in  a 
central  body  organized  to  deal  with 
matters  affecting  the  profession  as  a 
whole. 

After  the  opening  address  by  the 
president,  Edmund  T.  Perkins,  and  the 
address  of  welcome  by  John  E.  Eric- 
son,  city  engineer,  the  meeting  was 
divided  into  five  sections,  which  held 
simultaneous  sessions  during  the  morn- 
ing and  submitted  resolutions  for  con- 
sideration by  the  meeting  as  a  whole 
during  the  afternoon  session.  These 
sections,  with  their  chairmen,  were  as 
follows:  Work  of  engineering  socie- 
ties and  the  licensing  of  engineers,  W. 
D.  Gerber;  publicity  given  to  the  pro- 
fession by  its  activities  in  the  war, 
Fred  R.  Low,  the  editor  of  Poiver; 
engineering  employment  and  the  sup- 
ply of  technical  men  for  war  work,  W. 
H.  Finley;  engineers'  assistance  in  dis- 
tribution and  conservation  of  coal,  G. 
W.  Heald;  standardizing  engineering 
education,  Prof.  R.  C.  Yeoman. 
How  TO  Cooperate 

Organization  and  cooperation  were 
considered  mainly  in  regard  to  engi- 
neering societies.  National  organiza- 
tion of  engineers  was  the  subject  of 
a  paper  by  Gardner  S.  Williams,  con- 
sulting engineer,  Ann  Arbor,  Mich.  He 
favored  strong  State  or  local  societies 
dealing  with  State  and  municipal  affairs 
and  having  delegate  representation  in 
a  central  body  organized  to  deal  with 
general  and  national  questions.  This 
plan  he  considered  preferable  to  that 
of  a  central  body  which  cannot  act 
without  first  getting  permission   from 


the  subsidiary  associations.  He  sug- 
gested that  the  Engineering  Council 
might  be  expanded  on  such  a  basis. 
The  organization  and  purposes  of  the 
Engineering  Council  v/ere  ou  lined  by 
A.  D.  Flinn,  its  secretary. 

A  plan  proposed  by  the  Committee 
on  Cooperation  was  presented  by  C.  E. 
Drayer,  Cleveland,  Ohio.  This  advo- 
cates the  strengthening  and  inter-rela- 
tion of  existing  organizations,  no  new 
ones  to  be  created  in  fields  already  oc- 
cupied. Unity  should  be  obtained  by 
having  each  engineer  belong  to  his 
local  society,  rather  than  by  affiliation 
of  local  chapters  or  sections  of  the  na- 
tional societies  with  one  another  or  with 
the  local  societies.  Another  plan,  out- 
lined by  Hunter  McDonald,  chief  engi- 
neer of  the  Nashville,  Chattanooga  & 
St.  Louis  Ry.,  proposed  state  organiza- 
tions with  a  central  government  of  dele- 
gates in  cooperation  with  the  Engineer- 
ing Council.  Separate  organizations  in 
any  locality  would  be  combined,  and 
national  societies  would  retain  their 
organization  and  autonomy  for  techni- 
cal purposes,  but  would  surrender  all 
other  activities  to  the  central  body.  All 
organization  between  the  national  or 
central  body  and  the  State  organiza- 
tions would  be  disbanded. 

As  a  preliminary  to  Mr.  McDonald's 
plan  there  would  be  a  determination  of 
what  constitutes  an  engineer,  and  then 
a  state  census  of  engineers.  It  was 
shown  that  some  technical  societies, 
such  as  the  American  Railway  Engi- 
neering Assn.  and  the  American  Water- 
works Assn.,  have  members  who  are 
not  engineers,  and  this  might  introduce 
difficulties.  Mr.  McDonald  pointed  out 
that  there  is  a  great  body  of  engi- 
neers who  do  not  belong  to  any  society. 
He  estimated  that  there  are  in  this 
country  about  20,000  engineers  compe- 
tent to  design  and  build  engineering 
works. 

The  proposed  Academy  of  Engineers 
was  discussed,  the  general  opinion  of 
the  meeting  being  evidently  opposed  to 
such  an  institution  as  unnecessary  and 
planned  on  a  wrong  basis. 

Other  Action  by  the  Meeting 
Universal  military  training  was  in- 
dorsed. Employment  of  technical  men 
for  government  service  through  the  free 
"Public  Service  Reserve"  established 
by  the  United  States  Department  of 
Labor  was  urged. 

Governmeiit  action  on  increase  of 
engineers'  p  ly  was  discussed,  a"d  a 
telegram  was  sent  to  Mr.  McAdoo,  di- 
rector general  of  railways,  urging  that 
in  view  of  the  increased  cost  of  living 
such  increase  in  pay  should  be  based 
on  the  figures  for  1918  and  not  on  those 
for  1915.  Desirability  of  the  estab- 
lishment of  a  code  of  ethics  was  bi'ought 
up  in  a  letter  from  Morris  L.  Cooke, 
Philadelphia.  In  accordance  with  his 
suggestion,  Isham  Randolph  was  re- 
quested to  prepare  such  a  code.  In- 
vestigation of  engineering  license  laws 
was  suggested.  Proposed  investiga- 
tion of  the  standardizing  of  engineer- 
ing education  was  voted  down,  on  the 
ground  that  the  association  funds  could 


he  used  to  better  advantage  in  other 
ways  and  that  a  previous  investiga- 
tion made  by  the  American  Society  of 
f'ivil  Engineers  produced  no  definite  or 
valuable  results. 

The  election  of  officers  resulted  as! 
follows:  President,  William  H.  Finley. 
chief  engineer,  Chicago  &.  North  West- 
ern Ry.;  first  vice-presiden*.,  H.  W. 
Clausen,  assistant  city  engineer,  Chi- 
cago; second  vice-president,  L.  K. 
Sherman,  consulting  engineer,  Chicago. 
The  secretary  is  A.  H.  Krora,  29  So. 
LaSalle  St.,  Chicago. 


Finley  New  President  of  Ameri- 
can Association  of  Engineers 

The  president  elected  at  the  annual 
meeting  of  the  American  Association  of 
Engineers,  in  Chicago,  on  May  14,  i: 
William  H.  Finley,  chief  engineer  of  the 
Chicago  &  North  Western  Ry.  After 
being  with  the  Edge  Moor  Iron  Co. 
from  1882  to  1887  his  railway  career 
began  in  the  engineering  department 
of  the  Chicago,  Milwaukee  &  St.  Paul 
Ry.  in  1887.  Five  years  later  he  went 
to  the  Chicago  &  North  Western  Ry.  as 
bridge  engineer;  he  became  assistant 
chief  engineer  in  1906  and  chief  engi- 
neer in  1913.  His  only  departure  from 
railway  service  was  for  about  a  year 
in  190.5-6  when  he  was  president  and 
general  manager  of  the  Widell-Finley 
Co.,  engineer  and  contractors.  Mr.  Fin- 
ley was  bom  at  Delaware  City,  Del- 
Jan.  22,  1862. 


Oregon  Engineers  Ask  Why 
Members  Join 

Questionnaire  Sent  Out  by  Secretary  to 

Learn   Views   on  Purpose   and 

Possibilities  of  Society 

A  questionnaire  addressed  to  mem- 
ber? of  the  American  Societv  of  Civil 
Engineers  who  belong  to  the  Portland 
(Ore.)  Association  of  Members,  was 
designed  to  bring  out  the  reasons  of 
members  for  belonging  to  the  soc.ety 
and  their  views  as  to  its  purpose  and 
possibilities.  The  letter,  which  ^^•as  sent 
out  by  the  secretary,  C.  P.  Keyser,  in 
advance  of  a  recent  meeting.  follo\\-s: 

"I  have  been  instructed  by  President 
Dater  to  call  a  meeting  of  the  associa- 
tion to  be  held  at  the  University  Club 
on  Wednesday.  May  8.  8  p.  m.  This  will 
be  an  important  meeting  and  a  full 
attendance  is  earnestly  desired. 

"In  order  that  you  may  give  more  or 
less  preliminary  consideration  to  mat- 
ters which  will  be  presented  for  dis- 
cussion, I  should  like  to  ask  the  follow- 
ing impolite  questions: 

"Why  did  you  join  the  society?  Was 
your  main  motive  to  avail  yourself  of 
the  information  aforded  by  the  publica- 
tions and  library,  to  bear  the  hallmark 
of  the  guild,  to  work  for  the  welfare  of 
your  profession,  or  are  you  just  r 
'jiner?' 

"Are  you  satisfied  with  what  you  sret 
out  of  your  membership  ?  On  the  other 
hand,  are  you  satisfied  with  what  you 
put  into  it  ? 

"Are  you  satisfied  with  the  present 
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government  of  the  society  in  New 
York  ?  If  not,  would  you  make  it  more 
democratic  (or  autocratic)  generally, 
or  would  you  inci-ease  the  governing 
responsibility  of  local  units? 

"Are  you  of  the  opinion  that  the 
American  Society  of  Civil  Engineers 
should  function  exclusively  or  princi- 
pally along  technical  and  ethical  lines, 
leaving  questions  of  social  standing  and 
influence  to  an  outside,  to  a  correlated, 
or  to  a  sub-organization  ? 

"What  plan  do  you  recommend  to 
perfect  coordination  of  all  technical 
society  activities? 

"What  foi-m  of  programs  for  our 
local  meetings  will  interest  you,  tech- 
nical, social  or  general  interest? 

"Do  you  desire  to  enter  military 
service  ? 

"What  are  you  doing  toward  winning 
the  war? 

"What  in  your  opinion  will  be  the 
status  of  engineers  in  Oregon  after  the 
war? 

"Would  you  favor  augmented  dues  if 
the  increase  spelled  local  service? 

"Could  you  be  induced  to  rendezvous 
with  other  engineers  or  kindred  spirits, 
say  for  lunch  at  a  stated  time  or  place  ? 
Would  you  support  an  Engineers'  Club  ? 

"These  questions  are  asked  as  a 
probe  by  the  chairman  of  your  program 
committee  and  he  does  not  expect  that 
you  will  answer  them  all  immediately. 
If  you  run  true  to  form,  you  will  ex- 
hibit the  engineer's  usual  contemnation, 
but  you  are  going  to  meet  some  of  these 
issues  face  to  face  at  no  far  distant 
date.  While  our  parent  society  has  en- 
shrouded itself  in  a  mantle  of  pure 
patriotism  and  has  taken  the  holy  atti- 
tude that  during  the  war  engineers 
should  remain  within  their  burrows  and 
address  themselves  to  polemics,  or  pure 
science,  an  American  Association  of 
Engineers  is  clamoring  for  action  and 
urging  us  to  send  a  delegate  to  their 
convention  in  Chicago  on  May  14;  our 
sister  assocation  of  Cleveland  is  pro- 
posing a  conference  of  delegates  from 
the  local  assocations  for  the  purpose  of 
formulating  amendments  to  the  consti- 
tution which  will  give  a  more  demo- 
cratic form  of  government,  and  the  San 
Francisco  association  is  beseeching  us 
to  take  an  interest  in  our  district  repre- 
sentative on  the  nominating  committee 
and  to  demand  that  he  attend  or  resign 
in  order  that  we  may  have  a  look-in  in 
the  affairs  of  the  parent  society. 

"Dust  the  cobwebs  off  your  ideas,  no- 
tions, or  fond  hopes  and  attend;  and  let 
us  see  what  manner  of  luminosity  we 
can  reflect.  Come  and  help  determine 
who  is  to  represent  us  in  Chicago.  If 
you  happen  to  know  an  engineer  in  or 
about  Chicago,  or  one  whose  business 
will  take  him  there,  who  might  be  dele- 
gated to  represent  our  association,  will 
you  kindly  notify  the  secretary?" 


Open  Specifications  Held  Legal 
by  New  Jersey  Court 

Open  specifications  for  highway  con- 
struction were  declared  legal  by  the 
New  Jersey  Court  of  Errors  and  Ap- 


peals, in  a  decision  handed  down  May 
5  at  Trenton.  The  court  upheld  a  rul- 
ing of  the  State  Supreme  Court  which 
decided  that  the  specifications  of  the 
Boulevard  Commission  of  Jersey  City 
for  paving  the  Hudson  Boulevard  are 
legal  in  construction  and  requirements. 

The  action  was  instituted  by  an  un- 
successful bidder  on  the  ground  that 
open  specifications  are  illegal,  and  the 
decision  is  a  distinct  approval  of  this 
type  of  specifications  in  that  they  were 
upheld  on  every  count. 

The  Boulevard  Commission  has  voted 
to  authorize  the  successful  bidder  to 
pioceed  with  the  contract,  but  should 
there  be  a  disagreement  due  to  in- 
creased cost  of  labor  and  materials,  it 
plans  to  rescind  the  contract  and  call 
for  new  bids. 


President  Signs  New  Housing  Bill 

The  President  has  signed  the  bill 
authorizing  him  to  expend  $60,000,000 
on  the  housing  of  war  workers,  $10,- 
000,000  of  which  is  to  be  spent  in  the 
District  of  Columbia.  In  all  probabil- 
ity, the  administration  of  the  money 
will  be  delegated  to  the  bureau  of  in- 
dustrial housing  and  transportation  of 
the  Department  of  Labor. 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS;  29  West  39th 
St..  New  York  ;  Spring-  meeting, 
June    4-7,   Worcester,    Mass. 

NATIONAL  MUNICIPAL  LEAGUE  ; 
703  North  American  Building,  Phila- 
delphia ;  June  4-6,  New  York  City. 

AMERICAN  INSTITUTE  OF  CHEMI- 
CAL ENGINEERS  ;  129  York  St., 
Brooklyn,  N.  Y.  ;  June  19-22,  B_er- 
lin,  N.   H. 

SOCIETY  FOR  THE  PROMOTION 
OF  ENGINEERING  EDUCATIQN  ; 
University  of  Pittsburgh  ;  June  26- 
29,  Northwestern  University,  Evans- 
ton,   111. 

AMERICAN  CONCRETE  INSTI- 
TUTE; 27  School  St.,  Boston;  June 
27-29,  Atlantic  City,  N.  J. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS  ;  University  of 
Pennsylvania,  Philadelphia ;  June 
25-28,   Atlantic  City,   N.   J. 

AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS;  29  West 
39th  St.,  New  York;  June  26-28,  At- 
lantic  City,    N.   .7. 


The  Engineering  Foundation,  com- 
posed of  representatives  of  the  Ameri- 
can Society  of  Civil  Engineers,  the 
American  Institute  of  Mining  Engi- 
neers, the  American  Society  of  Me- 
chanical Engineers  and  the  American 
Institute  of  Electrical  Engineers,  will 
hold  a  special  meeting  Tuesday  evening. 
May  28,  in  the  auditorium  of  the  Engi- 
neering Societies  Building,  New  York 
City,  to  hear  an  address  by  Dr.  George 
E.  Hale  on  "The  National  Research 
Council." 


The  Russian  Society  of  Engineers  of 
Chicago  was  addressed  May  22,  by 
W.  J.  H.  Strong  of  the  Strong  Engineer- 
neering  Co..  on  "Industrial  Develop- 
ments in  America  as  Compared  With 
Those  Possible  in  Russia,"  and  by  W.  W. 
DeBerard  on  "Engineering  Publicity." 
This  meeting  was  the  first  of  a  series 
proposed  to  bring  Russian  engineers  in 
this  country,  as  well  as  American 
engineers  who  are  invited,  to  a  reali- 
zation of  what  they  can  do  to  further 
friendly  relations  by  assisting  in  Rus- 
sia's industrial  development.  It  is 
purposed  to  send  to  accredited  organi- 
zations in  Russia  translations  of  such 
addresses  as  may  be  helpful.  The 
meeting  was  held  at  the  rooms  of  the 
Western  Society  of  Engineers. 

The  Associated  Engineering  Societies 
of  St.  Louis  held  a  joint  meeting  under 
the  auspices  of  the  Engineers'  Club 
May  15.  Alfred  D.  Flinn,  secretary  of 
the  Engineering  Council,  spoke  on  "The 
Engineering  Council." 

The  Chicago  Section  of  the  American 
Society  of  Mechanical  Engineers  will 
hold  a  joint  meeting  tomorrow  evening 
with  the  mechanical  section  of  the 
Western  Society  of  Engineers,  at  which 
John  E.  Ericson,  city  engineer  of  Chi- 
cago, will  read  a  paper  on  the  new 
Lawrence  Ave.  tunnel  and  the  Mayfair 
pumping  station,  the  most  impoiiant 
recent  additions  to  the  Chicago  water- 
works system. 

The     Springfield     Engineers'     Club, 

Springfield,  111.,  was  addressed  by  Lieut. 
E.  W.  Silver  of  the  signal  corps,  sta- 
tioned at  Chanute  Field,  Rantoul,  111., 
who  gave  an  illustrated  address  on  avi- 
ation. 

The  Baltimore  Association  of  Mem- 
bers of  the  American  Society  of  Civil 
Engineers  elected  the  following  officers 
May  8:  President,  H.  G.  Perring;  vice- 
president,  E.  B.  Whitman;  secretary 
and  treasurer,  C.  J.  Tilden.  These  offi- 
cers, with  H.  D.  Bush  and  Mason  D. 
Pratt,  past  presidents,  constitute  the 
board  of  directors.  The  association  has 
arranged  to  hold  weekly  luncheons  on 
Thursday  at  1  p.m.  at  the  Chancery 
Inn,  Calvert  Building,  Fayette  and  Paul 
Sts.,  which  other  members  of  the  society 
are  invited  to  attend  as  well  as  local 
members. 

The  Engineering  Association  of 
Nashville  was  addressed  May  13  by  R. 
S.  Maddox,  state  forester,  Tennessee, 
on  the  erosion  of  lands  in  western  Ten- 
nessee and  the  filling  in  of  valleys  from 
this  cause. 


Personal  Notes 


Col.  Hugh  L.  Cooper,  Na- 
tional Army,  who  was  to  take  charge 
of  the  Muscle  Shoals  dam  across  the 
Tennessee  River,  has  returned  to 
France  for  active  service. 
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C  .  Z  .  Moore  has  resiprned  as  su- 
pervisor, Philadelphia  division,  Penn- 
sylvania R.R.,  to  become  associated 
with  John  Lundie,  consulting  engineer, 
52  Broadway,  New  York  City.  Mr. 
Moore  has  been  in  the  engineering  and 
construction  department  of  the  Penn- 
sylvania R.R.  since  1894. 

G.  E.  Lemmerich,  who  has 
specialized  for  a  number  of  years  in  the 
design  of  railroad  teiTninal  structures, 
has  become  associated  with  the  Austin 
Co.,  Cleveland,  and  will  devote  his  entire 
time  to  this  work.  For  a  number  of 
years  the  Austin  Co.  has  specialized  in 
the  design  and  construction  of  standard 
building  for  rapid  erection  and  is  now 
engaged  in  designing  similar  railway 
terminal  structures. 

Frederick  D.  Browne,  lo- 
cating engineer,  Alaskan  Engineering 
Commission,  has  been  appointed  engi- 
neer in  charge  of  the  Fairbanks  di- 
vision with  headquarters  at  Fairbanks, 
Alaska. 

DuGALD  C.  Jackson,  William 
'  B.  Jackson  and  Edward  L.  Moreland, 
comprising  the  firm  of  D.  C.  and  Will- 
iam B.  Jackson,  engineers,  Boston  and 
Chicago,  will  suspend  the  business  of 
the  firm  during  the  period  of  the  war 
on  account  of  the  entrance  of  the  mem- 
bers in  the  national  service. 

George  B.  Dusinberre,  for- 
mer water-works  commissioner,  Cleve- 
land, has  been  commissioned  major  in 
the  ordnance  department  and  will  be 
stationed  in  Washington,  D.  C.  Early 
this  year  Mr.  Dusinberre  resigned  from 
the  water-works  department  to  engage 
in  private  engineering. 

J.I.Banash,  for  the  past  eleven 
years  engaged  as  engineer  for  Under- 
writers' Laboratories  in  examining  and 
testing  hazardous  appliances,  has  been 
appointed  engineer-in-charge  of  the 
casualty  department,  succeeding  S.  V. 
James,  now  mechanical  engineer  on 
special  research  work  for  the  labora- 
tories. 

Lieut.  Cyrus  McCormick, 
Jr.,  Chicago,  has  been  placed  in 
caarge  of  the  engineering  department 
at  the  Chanute  aviation  field,  Rantoul, 
Illinois. 

Sidney  J.  Williams  has  re- 
signed as  engineer  for  the  Industrial 
Commission  of  Wisconsin,  to  become 
manager  of  the  accident  prevention  de- 
partment of  the  National  Safety  Coun- 
cil. He  was  building  inspector  for  the 
Industrial  Commission  of  Wisconsin 
for  four  years  and  has  been  engineer 
for  the  commission,  in  charge  of  the 
safety  and  sanitation  department,  for 
the  past  year. 

C.  E.  Stone,  consulting  engineer, 
Pittsburgh,  has  closed  his  offices  to  ac- 
cept a  captain's  commission  in  the  Engi- 
neer Reserve  Corps. 

George  A.  Kirley  has  been 
appointed  signal  engineer,  Boston  & 
Albany  R.R.  After  his  graduation  from 
the  University  of  Michigan  in  1907,  Mr. 
Kirley   entered   the   signal   department 


of  the  New  York  Central  R.R.  as  a 
draftsman  at  New  York.  Two  years 
later  he  became  associated  with  the 
signal  department  of  the  Bostor  &  Al- 
bany R.R.  where  he  has  served  as  chief 
draftsman  and  assistant  engineer. 

Prof.  B.  P.  Fleming,  of  the 
State  University  of  Iowa,  has  received 
a  captain's  commission  in  the  Corps 
of  Engineers,  assigned  to  duty  at  Camp 
Lee,  Petersburg,  Va. 

Harry  R.  Wickham,  section 
engineer,  Public  Service  Commission, 
First  District,  New  York,  has  become 
associated  with  Westinghouse  Church 
Kerr  &  Co.  as  assistant  engineer. 

J.  A.  Elliott,  for  the  past  two 
years  highway  engineer  of  Wasco 
County,  Oregon,  has  become  highway 
engineer,  office  of  public  roads,  Van- 
couver, Wash. 

E.  B.  K  A  R  n  0  p  p,  chief  engineer, 
Madeira  Mamore  Ry.  Co.,  Brazil,  has 
been  commissioned  captain  in  the  Engi- 
neer Reserve  Corps,  assigned  to  the 
22nd  Engineers,  on  light  railway  con- 
struction. 

Charles  Evan  Fowler,  con- 
sulting engineer,  New  York  City,  has 
received  the  degree  of  master  in  civil 
engineering  from  Ohio  State  Univer- 
sity, in  recognition  of  his  work  and  his 
contributions  to  engineering  litera- 
ture. 

F.  L.  Neiderheimer  has  re- 
signed as  city  engineer  of  Bucyrus, 
Ohio. 

K.  K.  K  u  n  E  Y,  district  and  mainte- 
nance engineer,  Alaska  Government 
Railways,  has  resigned. 

D.  C.  B  o  w  m  A  N  has  been  appointed 
engineer  maintenance  of  way  of  the  St. 
Louis  Terminals,  Wabash  Ry.  Mr.  Bow- 
man was  previously  at  the  Kansas  City 
terminal. 

Wilson  T.  Howe  has  been  com- 
missioned captain  in  the  Quartermaster 
Corps,  National  Army,  assigned  to  duty 
with  the  construction  division  at  Wash- 
ington, D.  C.  For  the  past  few  months 
Mr.  Howe  has  been  engaged  in  con- 
struction work  for  the  ordnance  depart- 
ment in  the  vicinity  of  Baltimore. 


OBiTUARY 


Died  in  the  Service 
of  His  Country 

Capt.  Harris  D.  Buckwal- 
t  E  R ,  corps  of  engineers,  is  reported 
killed  in  action  in  France.  In  1910, 
Captain  Buckwalter  was  graduated 
from  Pennsylvania  State  College  in 
civil  engineering,  and  in  1915  took  the 
degree  of  civil  engineer.  From  the 
time  of  his  graduation  from  the  State 
College,  he  was  engaged  in  surveying 
work,  design  of  structural  steel  work, 
and  design  and  construction  of  various 


public  works,  including  sewers,  streets, 
parks  and  concrete  highway  bridges 
for  the  Pennsylvania  State  Highway 
Department,  with  which  he  was  asso- 
ciated from  1911  to  1914.  In  1914  Cap- 
tain Buckwalter  became  assistant  engi- 
neer, Public  Service  Commission  of 
Pennsylvania,  and  was  put  in  charge 
of  grade-crossing  investigations  and 
elimination.  He  enlisted  in  the  army 
shortly  after  the  entrance  of  this  coun- 
try into  the  war. 


A  .  B  .  M  A  Y  H  E  w  ,  division  engi- 
neer, Miami  Conservancy  District,  was 
drowned  at  the  dam  at  Germantown, 
Ohio,  May  12,  while  directing  the  work 
of  saving  a  suspension  bridge  from  de- 
struction by  flood.  Mr.  Mayhew  had 
been  associated  with  the  Conservancy 
District  work  since  1914  and  had  an 
active  part  in  the  development  of  the 
plans  for  flood  prevention  in  the  Miami 
Valley.  He  was  graduated  from  Tufts 
College  in  1905,  and  became  associated 
with  the  United  States  Reclamation 
Service  in  charge  of  construction  of 
the  rock-fill  dam  on  the  Blackfoot 
River,  Idaho,  and  later  in  the  construc- 
tion of  various  canal  work  and  bridges 
under  the  jurisdiction  of  the  Reclama- 
tion Service.  From  1911  to  December, 
1914,  Mr.  Mayhew  was  principal  assist- 
ant engineer  on  design  and  construc- 
tion of  the  Arrowrock  Dam  and  related 
features.  In  1914  he  resigned  from  the 
Reclamation  Service  to  become  associ- 
ated with  the  Miami  Conservancy  Dis- 
trict. At  the  time  of  his  death,  Mr. 
Mayhew  was  in  charge  of  the  construc- 
tion of  the  Germantown  Dam. 

Levi  Howes,  engineer  on  the 
construction  of  the  first  subway  in  New 
York  City,  died  recently  at  his  home  in 
Brooklyn. 

Scott  McKay,  county  surveyor 
of  Fresno  County,  Cal.,  for  the  past  16 
years,  died  recently  at  Fresno. 

Charles  R.  Kay,  consulting 
engineer,  Union  Gas  &  Electric  Co.,  Cin- 
cinnati, and  formerly  general  manager 
of  the  Union  Light,  Heat  &  ^ower  Co., 
Covington,  Ky.,  was  killed  recently  in 
an  automobile  accident  at  Cincinnati. 

Harry  P.  Wills,  for  the  last 
twenty  years  identified  with  canal  and 
highway  engineering  work  for  the  state 
of  New  York,  died  rece:  tly  in  New 
York  City.  After  his  graduation  from 
Union  College,  Mr.  Willis  entered  the 
service  of  the  State  of  New  York  sur- 
veyors' division,  and  for  several  years 
was  engaged  in  highway,  canal  and 
boundary  surveys.  He  located  the 
locks  and  dams  on  the  Erie  Canal  from 
Troy  to  Amsterdam,  and  planned  and 
built  the  locks  and  dams  at  Waterford, 
N.  Y.  Later  Mr.  Willis  entered  the 
engineering  department  of  New  York 
State  under  civil  service.  l)ecoming  resi- 
dent engineer,  state  highway  depart- 
ment. In  1909  he  was  appointed  chief 
engineer  of  the  highway  department, 
which  office  he  retained  until  he  re- 
signed in  1911  to  devote  his  time  to 
the  development  of  a  patented  process 
of  road  construction. 
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Money  Expansion  Dominant 
Price  Factor 

Effect  of  Government  Loans,  War  Re- 
quirements and  Curtailed  "Non- 
Essential"  Production 

About  one  to  three  months  is  required 
for  an  increase  in  the  supply  of  money 
and  credit  to  produce  price  advances, 
according  to  a  leading  statistical 
bureau.  The  effect  of  the  expansion  of 
money  in  circulation  on  the  general 
level  of  prices,  up  to  the  present  time, 
is  indicated  by  the  chart  below^,  vv^hich 
shows    a    marked    correspondence    be- 
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PRICE  INCREASES.  FOI-LOW  MONEY  EXPANSION 

culation 


tween    money    expansion    and    the    in- 
crease in  commodity  prices. 

Large  credit  expansion  has  had  the 
same  effect  on  prices  as  actual  increase 
in  the  money  supply.  This  has  been 
shown  to  a  marked  degree  since  early 
in  1917  to  the  present  time,  during 
which  period  Government  loans,  bring- 
ing about  an  expansion  of  bank  credit, 
have  had  a  greater  influence  on  prices 
than  the  increase  in  actual  money  in 
circulation  and  bank  reserves. 

Taking  all  of  these  factors  into  con- 
sideration, it  appears  that  the  general 
level  of  prices  will  continue  to  rise  as 
long  as  the  war  lasts,  with  pronounced 
effect,  not  only  with  respect  to  buying 
but  also  with  respect  to  sales,  credits, 
labor  and  security  values.  Although 
the  price  changes  to  the  present  have 
been  largely  the  result  of  other  condi- 
tions, it  is  noted  that  many  conse- 
quences may  follow  either  an  extensive 
increase  or  decrease  in  prices.  As  soon 
as  peace  comes  into  view,  it  is  expected 
that  there  will  be  a  sudden  drop  in 
prices. 

The  supply  of  goods  ordinarily  used 
m  peace  times  is  being  steadily  reduced 
1022 


in  order  to  secure  necessary  production 
of  war  necessities,  through  the  diver- 
sion of  industry  to  war  products,  bring- 
ing about  a  shortage  of  ordinary  com- 
modities. Consequently  prices  advance. 
This  is  accompanied  by  the  increasing 
demand  of  the  Government  for  war 
supplies  and  materials  entering  into 
their  production,  bringing  about  an  in- 
crease in  prices  for  war  products  also. 
The  fixing  of  maximum  prices  has  met 
with  only  partial  success.  Fixed  prices 
do  not  necessarily  correspond  with  the 
general  level  of  prices,  and  have  a  tend- 
ency to  lead  to  such  conditions  as  the 
coal  famine  of  last 
winter  through  the 
elimination  of  mar- 
ginal producers. 

The  experience 
of  the  past  year 
has  borne  out  the 
theory  that  depre- 
ciation in  paper 
money  values,  as 
compared  with 
gold,  is  not  a  neces- 
sary factor  in 
bringing  about  an 
increase  in  prices. 
Commodity  prices 
have  been  advanced 
simply  through  in- 
creasing the  supply 
of  money  in  circu- 
lation proportion- 
ately faster  than 
the  quantity  of 
goods  offered  for 
sale.  New  money 
introduced  into  cir- 
causes  an  increase  in  buy- 
power,  although  the  quantity  of 
offered    for    sale    remains    the 
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goods 

same.  Since  no  more  goods  can  be  pur- 
chased than  actually  exist,  the  buying 
power  of  money  is  decreased:  prices 
rise.  This  is  what  has  actually  oc- 
curred, as  shown  by  the  chart. 


After-War  Aid  Being  Planned  for 
Canadian  Industries 

The  Canadian  Industinal  Reconstruc- 
tion Assn.,  headed  by  Sir  John  Willison, 
is  already  giving  consideration  to  the 
post-war  industrial  problems  of  Canada. 
The  specific  objects  of  the  association 
are  the  n^aintenance  of  industrial  sta- 
bility and  the  securing  of  wise  consid- 
eration and  prudent  treatment  for  pi'ob- 
lems  of  reconstruction. 

The  association  will  investigate  con- 
ditions of  various  industries,  the  mar- 
kets which  they  must  supply,  the  price 
of  labor  as  compared  with  wages  paid 
in  competing  industries  elsewhere,  and 
the   relative    cost    of    transportation. 

Baron  Shaughnessy  is  honorary  pres- 
ident of  the  association. 


War  Committee  Surveying 
Steel  Situation 

Results  Expected  to  Determine  Status 

of  "Less-Essential"  Products — 

Output  Increasing 

To  determine  the  most  effective  way 
to  control  and  distribute  the  steel  out- 
put of  the  country  during  the  period  of 
the  war,  a  committee  of  executives  of 
the  steel  industry  and  members  of  the 
War  Industries  Board  was  named  at 
the  conference  that  took  place  last  week 
in  the  offices  of  tlie  War  Industries 
Board  at  Washington  between  Govern- 
ment representatives  and  leaders  of  the 
industry.  It  is  expected  that  the  find- 
ings of  this  committee  will  largely  de- 
termine the  status  of  the  "less  essen- 
tial" manufacturers  and  will  indicate 
how  far  the  Government  will  go. 

The  only  announcement  made  by  the 
War  Industries  Board  concerning  the 
results  of  the  meeting  is  contained  in 
the  following  statement:  "The  War 
Industries  Board  has  presented  to  the  in- 
dustry the  increasing  demands  for  steel 
to  supply  the  military  necessities  of 
this  country  and  its  allies,  and  we  have 
been  discussing  means  of  meeting  this 
demand.  The  matter  is  under  investi- 
gation. A  joint  committee  of  the  steel 
industry  and  the  War  Industries 
Board  is  going  to  ascertain  the  facts 
and  report  them  later." 

On  this  committee  are  J.  A.  Farrell, 
president  of  the  United  States  Steel 
Corporation:  E.  G.  Grace,  president 
of  the  Bethlehem  Steel  Corporation;  H. 
G'.  Dalton  of  the  Pickands-Mather  Co. ; 
J.  A.  Topping,  chairman  of  the  board 
of  the  Republic  Iron  and  Steel  Co.,  and 
E.  A.  S.  Clarke,  president  of  the  Lacka- 
wanna Steel  Co.,  all  representing  the 
steel  interests,  and  these  members  of 
the  War  Industries  Board:  Alexander 
Legge,  J.  L.  Replogle,  and  Gen.  Hugh 
L.  Johnson. 

It  is  expected  that  in  the  meantime 
there  can  be  little  feature  to  the  steel 
market  until  the  committee  has  com- 
pleted its  survey  of  the  situation  and 
rendered  its  report.  It  is  expected  that 
the  survey  of  the  committee  will  be 
devoted  largely  to  determining  how  a 
balance  of  production  can  be  main- 
tained between  the  manufacturing 
plants  of  the  country,  as  the  position 
has  been  taken  that  only  thus  can  maxi- 
mum production  be  obtained.  Not  only 
will  the  capacity  of  the  producer  be 
ascertained,  but  the  needs  of  the  Gov- 
ernment, as  closely  as  possible.  It  is 
even  hoped  that  the  information  col- 
lected by  the  committee  may  make  it 
possible  to  distribute  a  certain  propor- 
tion of  steel  products  for  ordinary  com- 
mercial purposes,  which  could  not  be 
done  so  long  as  there  was  doubt  of  the 
propriety  of  such  distribution. 
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While  the  trade  is  eagerly  awaitinp: 
the  committee's  report  and  the  con- 
clusion of  itG  survey,  it  is  noted  that 
the  situation  for  the  past  month  has 
been  marked  by  increasing  production. 
During  April  the  rate  of  steel  ingot 
production  was  42,650,000  gross  tons  a 
year,  the  highest  rate  attained  since 
last  November.  It  is  stated  that  there 
has  been  a  material  increase  in  pro- 
duction since  April,  and  that  the  pres- 
ent rate  is  probably  45,000,000  tons  a 
year,  or  the  highest  ever  reached. 
Accompanying  the  record-breaking  steel 
production  is  a  shortage  in  iron  sup- 
ply, and  in  many  cases  it  has  been  im- 
possible for  the  steel  mills  to  secure  re- 
serve stock.  In  vievv^  of  the  Govern- 
ment plans  for  a  new  ordnance  plant, 
it  is  expected  that  large  orders  for 
structural  material  will  soon  become  a 
strong  figure  in  the  market. 


War    Labor    Board    Mediates    in 
Three  Disputes 

The  National  War  Labor  Board  has 
appointed  several  sections,  or  commit- 
tees of  its  members,  to  mediate  a  num- 
ber of  controversies  which  have  been 
brought  to  the  attention  of  the  board. 
William  H.  Taft  and  Frank  P.  Walsh, 
joint  chairmen  of  the  board,  will  in- 
quire into  the  controversy  between  the 
operating  companies  and  the  employees 
of  the  street  railways  in  Cleveland  and 
Detroit,  it  is  expected  that  Messrs. 
Taft  and  Walsh  will  visit  Cleveland  on 
May  27  and  Detroit  on  May  29  to  make 
a  first-hand  investigation. 

Adam  Wilkinson  and  Frederick  C. 
Hood  were  selected  to  investigate  the 
dispute  between  the  employees  «and  the 
General  Electric  Company  at  Schenec- 
tady, N.  Y.,  and  Pittsfield,  Mass.  On 
May  22  Messrs.  Wilkinson  and  Hood 
visited  Danbury,  Conn.,  in  regard  to 
the  controversy  in  the  hat  manufac- 
turing industry  in  that  city. 


May   Make   Commercial   Bribery 
Criminal  Offence 

The  Federal  Trade  Commission  has 
sent  to  both  branches  of  Congress  a 
communication  urging  "the  enactment 
in  the  public  interest,  as  an  aid  to  the 
preservation  of  fair  and  free  competi- 
tion, of  a  sufficient  law  striking  at  the 
unjustifiable  and  vicious  practices  of 
commercial  bribery;  and  that  such  law 
bo  so  comprehensive  as  to  strike  at  each 
person  participating  in  any  such  trans- 
actions." 

The  Federal  Trade  Commission  has 
found  comnercial  bribery  to  be  general 
throughout  many  branches  of  industry, 
and  scores  of  complaints  have  been  is- 
sued by  it  on  that  account.  Fourteen 
states  at  present  have  laws  prohibiting 
such  practices,  but  they  fail  to  reach 
the  root  of  the  evil  and  eradicate  it. 
The  Commission  can  only  deal  with 
commercial  bribery  as  an  unfair  method 
of  competition,  as  it  has  no  criminal 
jurisdiction,  and  can  deal  only  with 
one  side,  having  no  power  to  reach  the 
receiver. 


War  Spirit  Dominates  Joint 
Supply  Convention 

Meeting  of  Manufacturers  and  D-'alers 

In  Cleveland  I)iscusse.s  Industrial 

War   Problems 

Discussion  of  war  problems  domi- 
nated the  joint  convention  held  in 
Cleveland,  May  15-17  by  the  American 
Supply  and  Machinery  Manufacturers' 
Assn.,  the  National  Supply  and  Ma- 
chinery Dealers'  Assn.,  the  National 
Pipe  and  Supplies  Assn.  and  the  South- 
ern Supply  and  Machinery  Dealers' 
Assn.  More  than  one  thousand  mem- 
bers of  these  organizations  attended 
the  joint  "war  convention"  to  discuss 
important  problems  imposed  by  war 
conditions  upon  their  business  activi- 
ties. 

In  order  to  bring  together  the  entire 
representation  of  manufacturers  and 
dealers,  the  principal  meetings  of  the 
convention  were  joint  sessions,  and 
separate  meetings  of  the  individual 
associations  were  held  only  for  the 
transaction  of  routine  affairs  essential 
to  the  conduct  of  the  separate  associa- 
tions. 

The  discussions  throughout  the  con- 
vention brought  out  very  clearly  the 
tremendous  amount  of  work  being  done 
in  supplying  necessary  war  materials 
by  the  supply  and  machinery  trade. 
The  importance  of  this  work  was 
brought  home  by  several  of  the  speak- 
ers. Emphasis  was  laid  on  the  desir- 
ability of  proper  cooperation  between 
manufacturers  and  dealers,  showing 
how  dealers'  stocks  in  the  vicinity  of 
consuming  points  prevent  delays  that 
might  otherwise  be  caused  by  congested 
traffic  conditions. 

The  success  of  certain  manufactur- 
ers in  obtaining  an  adequate  supply  of 
skilled  labor  through  the  speedy  train- 
ing of  unskilled  men  and  women  in 
specialized  operations  wai  outlined  by 
other  speakers.  H.  E.  Miles  of  the 
Council  of  National  Defence  addressed 
the  convention  on  the  labor  situation 
as  it  existed  in  war  industries.  Mr. 
Miles  called  the  idea  a  fallacy  that 
there  is  an  abundance  of  supply  of 
labor  in  the  country  for  war  work.  He 
explained  that  of  the  so-called  skilled 
labor  constantly  applying  for  employ- 
ment, but  10%  is  capable  of  doing 
satisfactory  work  as  machinists.  The 
labor  turnover  he  said,  is  an  enormous 
problem  for  the  nation,  as  is  also  the 
practice  of  taking'  skilled  men  from 
other  shops  and  transferring  them  from 
one  city  to  another  at  great  expense. 

The  factory  training  school  was  des- 
ignated by  Mr.  Miles  as  the  means  of 
solving  the  labor  problem  for  winning 
the  war.  In  order  to  bring  about  the 
introduction  of  women  and  older  men 
into  war  work,  as  has  been  done  in 
France  and  England,  he  pointed  out 
the  desirability  of  a  closer  divisior  of 
labor  during  the  war,  so  that  an  inex- 
perienced hand  could  learn  to  do  one 
small  operation  efficiently.  It  was 
pointed  out  that  women  workers  and 
young  men  entering  war  industries  with 
fresh    minds   become   wonderfully    effi- 


cient machinists,  and  invariably  have 
been  the  mean.s  of  exceeding  the  output 
of  a  shop  under  the  old  system,  the  in- 
crease ranging  from  20  to  200  per  cent. 
This  competition  of  new  workers  has 
brought  about  the  .stimulation  of  older 
men  workers,  accompanied  by  increas- 
ing production,  often  merely  through 
the  fact  that  training  schools  were 
established  at  the  plants  in  which  they 
were  employed. 

The  convention  dealt  extensively 
with  post-war  problems,  and  concluded 
that  not  only  must  our  natural  re- 
sources be  greatly  developed,  but  also 
that  our  foreign  trade  must  be  ex- 
tended. The  railroad  situation  was  re 
viewed,  and  a  forecast  was  made  of 
increased  freight  rates  and  the  return 
of  the  railroads  to  private  ownership 
after  the  war. 


Will  Intensify  Ordering  Drive 
During  'Coal  Week" 

The  United  States  fuel  administra- 
tion has  designated  June  3  to  8  as 
"Coai  Week,"  following  a  period  of 
special  effort  made  throughout  the 
country  urging  the  early  ordering  of 
coal.  "Coal  Week"  is  to  be  devoted  to 
an  intensive  drive  to  further  this 
movement. 

With  the  bulk  of  the  year's  coal 
supply  ordered  well  in  advance,  it  is 
thought  that  the  various  distribution 
agencies  of  the  Government  will  be  in 
a  position  to  adjust  the  demands  for 
fuel  between  communities  and  indus- 
tries, as  it  will  be  possible  for  the  fuel 
administration  to  gage  the  increased 
demand  and  apportion  the  available 
supply. 

Production  of  coal  is  steadily  increas- 
ing, but  it  is  said  that  it  must  be  further 
increased  to  meet  the  requirements  for 
the  year.  Recently  some  mines  have 
actually  L-jen  shut  down  on  account  of 
a  lack  of  orders,  although  many  com- 
munities have  placed  orders  for  one- 
third  of  their  industrial  and  domestic 
requirements,  and  in  the  East  dealers 
have  been  overwhelmed  with  early 
orders  for  anthracite. 

An  intensive  campaign  will  be  carried 
on  during  "Coal  We<='<"  to  bring  the 
fuel  administration's  early  coal  order- 
ing message  before  the  public  through 
poster  displays,  moving  picture  theaters 
and  foui--minute  speakers.  The  services 
of  coal  dealers  throughout  the  country 
have  been  enlisted. 


Cleveland   Companv    Institutes 
"Vestibule  School" 

The  Cleveland-Osborne  Mfg.  Co., 
Cleveland,  is  putting  into  effect  a 
"vestibule  school,"  through  which  all 
shop  employees  will  pass  before  being 
finally  placed  in  the  organization  of 
the  company,  the  school  at  the  present 
time  being  devoted  to  incoming  em- 
ployees. An  experienced  engineer 
familiar  with  shop  operation  is  in 
charge  of  the  school  and  is  assisted  by 
the  shop  efficiency  engineer. 

When  a  man  who  applies  for  employ- 
ment by  the  company  has  had  no  ex- 
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perience  especially  adapting  him  to 
any  one  of  the  several  departments  of 
the  plant,  he  is  tried  out  in  the  school 
and  placed  in  the  proper  department 
after  he  has  been  trained  for  the  work. 

Industrial    Exhibits    at    Water- 
Works  Convention 

To  meet  war  conditions,  only  light 
industrial  exhibits  were  permitted  at 
the  convention  of  the  American  Water- 
Works  Manufacturers'  Assn.,  held  at 
St.  Louis  last  week.  The  47  firms 
which  exhibited  found  that  the  elimina- 
tion of  heavy  machinery  was  a  happy 
innovation.  The  actual  saving  was  no 
small  amount.  As  put  by  one  sales- 
man: "People  in  whom  we  are  inter- 
ested can  read  drawings  readily  and 
can  easily  reconstruct  a  machine  from 
a  set  of  photographs."  A  few  models, 
many  interesting  pictures  and  plonly 
of  literature  comprised  the  exhibit.  A 
multiplicity  of  flags  added  to  the 
patriotic  spirit  which  was  so  pro- 
nounced throughout  the  convention. 

For  the  next  year  the  association 
elected  the  following  officers:  Presi- 
dent, T.  C.  Clifford,  Pittsburgh  Meter 
Co.;  vice-president,  E.  D.  Kingsley, 
Electro  Bleach  Co.;  treasurer,  Charles 
R.  Wood,  R.  D.  Wood  &  Co.;  secretary, 
John  A.  Kienle,  Electro  Bleach  Com- 
pany.   

Manufacturers  Predict  After-War 
Control  of  Industry 

The  prediction  that  the  present  fed- 
eralization of  national  resources  under 
war  conditions  would  result  in  the  per- 
manent enlargement  of  national  control 
over  industrial  and  commercial  life  of 
the  country  after  the  war  was  made  at 
the  opening  session,  May  20,  of  the  23rd 
annual  meeting  of  the  National  Assn. 
of  Manufacturers  in  New  York  City, 
announced  in  Engineering  News-Record 
of  May  2,  p.  887.  The  prediction  of 
continued  control  of  industries  was  con- 
tained in  the  report  submitted  by  the 
committee  on  interstate  commerce  and 
federal  incorporation. 

The  report  read  in  part  as  follows: 
"One  of  the  results  of  this  federaliza- 
tion of  our  resources  will  be  the  per- 
manent enlargement  of  national  control 
of  our  industrial  and  commercial  life. 
We  do  not  believe  that  there  will  be  a 
return  of  pre-war  conditions,  for  we 
hold  that  efficiency  of  a  larger  degree 
of  national  administration  will  justify 
itself  in  post-bellum  conditions. 

"We  do  not  mean  to  imply  the  slight- 
est change  in  our  structure  of  govern- 
ment nor  that  the  inherent  powers  of 
the  various  states  will  be  diminished. 
We  merely  mean  to  suggest  that  from 
the  experience  in  nationalization  the 
result  would  prove  the  wisdom  of  a 
more  centralized  and  less  diverse  and 
devious  control  of  our  industries,  com- 
merce  and   trade." 

In  another  committee  report  the  im- 
portance of  industrial  teaching  was  em- 
phasized. Industrial  training  of  "an 
exceedingly  intensive  and  immediate 
and  practical  kind"  was  urged  as  a 
necessary  war  measure. 


Limit  Use  of  Bituminous  Products 
in  Road  Work 

Petroleum,  asphalt,  or  tar  products, 
wanted  for  the  construction,  mainte- 
nance or  reconstruction  of  roads,  will 
be  delivered  only  after  approval  of  an 
application  by  a  committee  renresent- 
ing  the  United  States  fuel  administra- 
tion and  the  Office  of  Public  Roads  of 
the  Department  of  Agriculture.  The 
announcement  was  made  by  officials  of 
the  two  federal  agencies  named.  This 
action  is  taken  not  only  that  t'if>  limited 
supply  may  be  conserved  sufficiently  to 
meet  the  needs  due  to  the  war,  but  also 
that  by  regulating  the  use  of  them 
ample  stores  may  remain  to  assure  the 
proper  maintenance  of  bituminous 
roads.  The  value  of  such  roads  is  esti- 
mated by  the  Office  of  Public  Roads  to 
be  more  than  $1,000,000,000. 

Forms,  on  which  all  applications  for 
bituminous  products  for  highway  work 
must  be  made,  have  been  supplied  to 
the  State  highway  departments,  to 
which  notices  of  the  restrictions  have 
been  sent,  and  they  are  required  to 
pass  upon  all  applications  for  highway 
work  in  their  teiritories  involving  the 
use  of  these  materials.  The  applica- 
tions must  then  be  sent  to  L.  W.  Page, 
director  of  the  Office  of  Public  Roads, 
Washington,  D.  C,  who  is  chairman 
of  the  committee  which  will  consider 
the  necessity  of  supplying  the  mate- 
rial and  will  make  recommendations  to 
the  oil  division  of  the  fuel  administra- 
tion. When  material  is  available,  per- 
mits will  be  issued  by  the  oil  division 
in  accordance  with  the  recommenda- 
tion. Preference  will  be  given  to  re- 
quests for  materials  wanted  for  main- 
tenance, and  it  is  requested  that  all  new 
road  construction  involving  these  mate- 
rials be  deferred,  unless  such  work  is 
necessary    in    the    prosecution    of    the 


64%  of  Structural  Shop  Capacity 
Contracted  for  in  April 

Sixty-four  per  cent,  of  the  entire 
capacity  of  the  structural  and  bridge 
shops  of  the  country  was  contracted 
fcv  during  April,  according  to  records 
collected  by  the  Bridge  Builders'  & 
Structural  Society.  As  mentioned  in 
Engineering  News-Record  of  Apr.  25, 
p.  842,  only  47%  of  the  entire  capacity 
of  the  shops  was  contracted  for  during 
March.  This  condition  was  understood 
to  be  due  to  the  inability  of  the  mills 
to  furnish  the  shops  with  a  sufficient 
quantity  of  plates  and  shapes  to  main- 
tain full  capacity  production,  rathei- 
than  to  a  shortage  of  orders  for  de- 
livery in  the  near  future. 


Pneumatic  Calking  Machine 
for  Wooden  Hulls 

A  pneumatic  calking  machine  which 
automatically  tacks  machine  or  hand- 
spun  oakum  in  side  or  bottom  seams 
of  wooden  ship  hulls  is  shown  in  oper- 
ation in  the  accompanying  illustration. 

The  machine  is  controlled  by  a  trig- 
ger similar  to  a  light  pneumatic  scaling 


hammer.  It  differs,  however,  from  the 
usual  hammer  in  that  the  piston  has  an 
extended  rod  fitted  with  a  thin  calking 
blade,  which  acts  as  a  reciprocating 
iron  with  positive  back  pull  to  avoid  the 
tendency  to  bind.  The  calking  iron 
travels  in  guides  which  prevent  it  from 
turning,  the  whole  being  fitted  with 
springs  so  that  the  operator  can  vary 


CALKING   BY    COMPRESSED  AIR 

the  penetration  of  the  calking  iron  with 
the  varying  depth  of  the  seam.  A"  spe- 
cial device  automatically  feeds  the 
oakum  with  each  movement  of  the  calk- 
ing blade.  Guide  wheels  run  in  the 
seam  and  keep  the  threading  iron  lined 
up.  Its  working  speed  is  about  1500 
tacks  per  minute,  either  coiling  or  run- 
ning the  oakum  straight. 

This  tool  has  been  placed  on  the  mar- 
ket by  *iie  IngersoU-Rand  Co.,  New 
York. 


Business  Notes 


L.  A.  Ferguson,  formerly  manager 
of  the  Eureka  Machine  Co.,  Lansing, 
Mich.,  has  become  associated  with  the 
Ideal  Engine  Co.,  Lansing,  as  special 
representative. 

The  Thomas  Moore  Trench  Machine 
Co.  is  to  locate  a  plant  in  Rockaway, 
N.  J.,  and  will  commence  operations  in 
the  near  future.  The  repair  work  on 
the  building  in  which  the  company  will 
be  situated  is  nearing  completion. 

A.  W.  Payne,  manager  of  the  Eastern 
territory  of  the  Crane  Packing  Co.,  has 
become  sales  manager  of  the  company 
for  the  United  States  and  Canada,  with 
headquarters  at  the  main  office,  Chi- 
cago. Julian  N.  Walton  has  been  ap- 
pointed manager  of  the  new  office  of  the 
company  in  the  Park  Row  Building, 
New  York  City. 

W.  J.  Roberts  has  been  appointed 
president  of  the  Traylor  Engineering  & 
Manufacturing  Co.,  Allentovra,  Penn., 
succeeding  S.  W.  Traylor,  who  has  re- 
signed to  undertake  other  duties. 
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Even  War  Has 
Its  Benefits 

ONE  did  not  need  to  be  a  close  student  to  appreciate 
that  our  spendthrift  habits  of  the  recent  past  were 
at  the  root  of  many  of  the  ills  from  which  we,  as  a 
nation,  suffered.  Beside  poverty  and  illness,  we  can 
trace  discontent  and  many  of  the  difficulties  of  indus- 
try to  our  proneness  to  self-indulgence,  whether  in  eat- 
ing or  drinking,  or  in  ostentation  and  harmless  but 
wasteful  amusement.  The  third  Liberty  Loan  suggests 
the  probability  of  the  widespread  beginnings  of  thrift. 
Four  million  five  hundred  thousand  persons  subscribed 
to  the  first  loan,  9,500,000  to  the  second  and  17,000,000 
to  the  third.  Moreover,  the  sale  of  thrift  and  war-sav- 
ings stamps  has  met  with  remarkable  success.  If  we 
learn  thrift  during  this  war,  the  conflict,  in  addition  to 
removing  the  menace  of  German  autocracy,  will  bring 
a  great  collateral  benefit  to  offset  its  horrible  cost. 

Cars  for  Road 

Work  Provided 

THE  agitation  for  preferential  treatment  of  highway 
material  in  the  distribution  of  the  car  supply  has 
at  last  borne  fruit.  The  government  order,  printed  in 
the  news  section  of  this  issue,  is  the  first  systematic  move 
which  has  been  developed  to  get  the  much  needed  cars 
without  jeopardizing  war  industries  transportation.  All 
departments  interested  in  roads  or  in  the  shipment  of 
road  materials  are  coordinated,  the  action  following  to  a 
marked  degree  the  constructive  resolution  prepared  by 
the  Highway  Industries  Association  and  passed  at  the 
April  meeting,  in  Chicago,  of  the  United  States  Chamber 
of  Commerce.  It  is  believed  that  the  newly  formed  com- 
mittee will  approve  a  large  amount  of  the  more  necessary 
work,  and  that  it  will  now  be  possible  to  put  the  main- 
tenance and  repair  programs  which  have  been  hampered 
by  previous  rulings  on  a  basis  that  will  utilize  the  invest- 
ment already  made  in  the  highways. 

The  New  Spirit 
in  Shipbuilding 

LAST  winter  the  accepted  attitude  on  shipbuilding 
was  pessimistic.  There  were  good  reasons  for  it. 
With  the  coming  of  spring  launchings  became  relative^' 
frequent  and  the  partial  relief  of  railroad  congestion 
allowed  shipbuilding  materials  to  come  through  in 
larger  volume.  The  conditions  are  now  distinctly 
better.  Nevertheless,  the  thing  that  has  changed  in 
shipbuilding  is  not  so  much  the  physical  situation  as 
the  mental  attitude  of  those  in  charge  of  the  work. 
Then  everyone  seemed  to  be  looking  for  a  scapegoat. 


Labor  was  more  often  selected  than  any  other  factor. 
Today  we  find  the  Director  General  of  the  Emergency 
Fleet  Corporation  commending  the  attitude  of  the  work- 
ers most  highly  and  by  his  own  optimism  and  enthusiasm 
carrying  to  the  workers  in  the  yards  the  feeling  that  they 
are  doing  a  great  piece  of  work,  that  they  are  really 
contributing  to  the  winning  of  the  war.  Friendly 
rivalry  has  been  introduced  and  East  vies  with  West 
for  riveting  and  launching  records.  The  spirit  of  the 
game  has  been  introduced  and  the  players  are  being 
led,  not  driven.  If  someone  should  play  his  position 
badly,  we  will  look  now  for  friendly  advice,  for  good 
coaching,  not  for  fault  finding  which  takes  the  spirit 
out  of  the  team.  Surely,  the  principal  improvement 
is  mental,  and  it  means  much  to  the  success  of  the  ship- 
building program. 

Military  Drill  for 
College  Students 

IT  IS  difficult  under  present  circumstances  to  esti- 
mate properly  the  importance  of  the  plan  by  which, 
beginning  with  the  next  college  year,  the  Government 
will  provide  military  instruction  for  college  students. 
The  character  of  military  training  in  the  land-grant 
colleges  is  well  known.  While  it  does  some  good,  those 
who  have  had  the  training  must  concede  that  they 
cannot  lay  claim  to  either  >">xtensive  militarj'  knowledge 
or  any  considerable  disciplinarj'  benefit.  Manifestly, 
the  object  of  the  training  is  not  to  turn  out  finished 
soldiers;  and  by  what  skill  the  men  may  have  acquired 
the  Government  has  already  profited  in  the  present 
emergency.  To  approximate  the  benefits,  however, 
which  would  be  derived  from  a  universal-military- 
training  system,  the  discipline  would  have  to  be  nmch 
more  severe,  the  drill  more  intensive.  Without  a  doubt, 
the  new  ruling  by  which  militar>'  instruction  will  be 
Hvailable  to  all  colleges  which  are  enabled  to  enroll  JO') 
or  mere  students  for  drill,  contemplates  benefits  going 
far  beyond  those  now  derived  from  the  military  work 
in  the  land-grant  colleges.  The  new  arrangement  is 
a  long  step  toward  the  much-desired  universal  mili- 
tary training.  While  it  is  taken  to  provide  for  the 
present  emergency,  no  one  can  doubt  that  the  col- 
leges and  the  country  at  large  will  want  to  continue 
the  plan  after  peace  is  declared.  The  experiment  will 
start  under  favorable  auspices — in  the  colleges  where 
the  spirit  has  been  particularly  good  and  during  war 
times.  If  we  sense  their  spirit  correctly  the  engineers 
of  the  country  will  hope  that  it  will  prove  so  success- 
ful that  it  will  become  a  convincing  object-lesson  of 
the  value  of  universal  mihtary  training. 
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Utilizing  the  Nation's  Man-Power 

AT  LAST  the  essential  step  in  that  scientific  readjust- 
ment of  industry,  without  needless  idleness  of  work- 
ers or  plants,  for  which  this  journal  has  contended  is 
forecast  by  the  Provost-Marshall  General.  There  is  no 
progress  made  by  closing  down  nonessential  industries 
where  the  workers  are  not  used  for  essential  purposes. 
Yet  the  shifting  of  labor  from  unnecessary  to  badly- 
needed  industries  has  so  far  been  largely  accomplished 
by  closing  down  the  former  through  priority  rulings  and 
allowing  the  latter  to  bid  against  the  rest  of  the  country, 
including  one  another,  in  the  open  market  for  labor. 
Mitigated  to  a  great  degree  by  scientific  assistance 
from  the  Government  in  labor  matters,  the  conditions 
resulting  from  this  lack  of  a  broad  employment  policy 
could  not  have  been  satisfactorily  adjusted  without 
something  resembling  the  present  action.  The  curtail- 
ment of  less  necessary  production  and  the  distribution 
of  labor  to  war  industries  may  soon  be  accomplished, 
without  lost  time  or  idleness,  by  bodily  shifting  the 
labor  itselif ,  leaving  the  plants  of  less  importance  with  re- 
duced forces  and  thus  in  turn  automatically  reducing 
their  demands  for  raw  materials  and  transportation.  It 
is  to  be  hoped  that  the  United  States  Employment  Serv 
ice,  assisting  the  draft  board  machinery,  will  play  a 
large  part  in  the  reassignment  of  the  registered  men  of 
the  country,  who  are  the  most  important  section  of  our 
labor  supply.  That  engineers,  contractors  and  manu- 
facturers in  the  construction  field  will,  though  they  em- 
ploy directly  but  a  small  portion  of  the  men  affected,  do 
everything  in  their  power  to  assist  in  working  out  the 
new  ruling,  may  be  taken  for  granted. 


The  Federal  Railway  Administration's 
Attitude  Toward  Patents 

IN  THE  recent  negotiations  over  the  contracts  for 
cars  and  locomotives,  the  Federal  railway  adminis- 
tration requested  that  bidders  waive  all  royalties  on 
patented  appliances.  Furthermore,  it  required  manu- 
facturers of  car  and  locomotive  specialties  desiring  to 
do  business  to  submit  their  cost  sheets,  v/ith  the  intima- 
tion that  they  were  to  be  cut  down  to  a  fixed  limit  of 
profits. 

There  have  been,  without  doubt,  certain  abuses  in 
connection  with  the  railway  supply  business  which 
ought  not  to  continue  under  the  Federal  control.  But 
this  condition  is  by  no  means  typical  of  the  entire  rail- 
way supply  business;  and  if,  in  order  to  suppress  this 
graft,  a  barrier  is  to  be  erected  against  the  adoption  of 
new  inventions  in  the  railway  field,  the  remedy  will 
work  more  injury  than  the  disease. 

It  is  by  no  means  to  be  assumed  that  we  have  reached 
an  end  of  all  improvements  in  the  art  of  transportation. 
On  the  contrary,  there  never  was  a  time  when  changes 
in  design  and  construction  were  more  rapid,  and  when 
there  was  more  need  of  keeping  the  door  wide  open  for 
progress.  The  Federal  railway  officials  have  the  power 
to  close  this  door  to  further  improvements  in  the  field 
of  railway  transportation,  and  they  will  do  so  effectively 
if  they  bar  the  payment  of  royalties  or  other  compen- 
sation for  the  use  of  patented  inventions.  The  adoption 
of  such  a  policy  can  proceed  only  from  ignorance  of 
the  importance  of  invention  to  transportation,  and  of 


the  necessity  of  patent  protection  if  such  development 
is  to  continue. 

The  patent  protection  and  the  right  to  compensation 
which  it  secures  are  necessary  not  merely  to  encourage 
the  inventor,  but  to  protect  the  manufacturer  who  in- 
vests the  necessary  capital  to  develop  a  new  invention 
on  a  practical  basis  and  who  undertakes  the  largest  and 
most  expensive  task  of  all — educating  the  public  to  an 
u'^derstanding  of  its  value.  If  the  policy  of  eliminating 
all  compensation  for  patented  devices  is  to  be  put  into 
effect  it  may  not  reduce  the  number  of  paper  inventions 
filed  in  the  patent  office,  but  it  will  prevent  the  invest- 
ment of  capital  in  the  development  of  meritorious 
devices. 


Motor  Trucking  Provides  Facilities 
at  Industrial  Plants 

INTERNAL  transportation  methods  which  provide  for 
handling  materials  and  supplies  between  the  several 
shops  and  departments  of  large  manufacturing  and  in- 
dustrial plants  have  an  important  influence  upon  the 
efficient  and  economical  operation  of  such  plants.  In- 
dustrial railways,  locomotive  cranes,  motor  trucks, 
telpher  lines  and  other  systems  have  been  introduced 
extensively,  but  even  yet  in  some  modern  plants  there 
is  waste  of  time,  energy  and  monej"^  in  long-distance 
hand  trucking  or  makeshift  methods. 

A  recent  installation  on  a  large  scale  which  is  de- 
scribed on  page  1038  comprises  the  adoption  of  motor 
trucks  and  the  construction  of  moro  than  two  mibs  of 
concrete  roadways  to  provide  for  the  ready  operation 
of  the  trucks  between  the  various  parts  of  a  large  rail- 
way shop  plant.  The  equipment  includes  both  the  ordi- 
nary large  motor  trucks  as  used  on  public  roads,  and  the 
small  trucks  with  trailers  such  as  are  being  used  at  a 
number  of  railway  freight  stations  and  warehouses. 

Service  of  this  kind  at  a  large  plant  may  require  a 
variety  of  movements.  The  problem  includes  the  trans- 
fer of  incoming  supplies  and  materials  from  cars  to 
storehouses  and  their  distribution  to  the  various  shops, 
or  to  cars  for  shipment  to  other  points.  There  are  also 
inter-shop  or  inter-department  movements  such  as  the 
transfer  of  castings  from  foundries  to  machine  shops, 
finished  parts  from  machine  shops  to  erecting  shops, 
and  of  lumber  from  storage  yards  to  car  shops. 

Paved  roadways  greatly  improve  the  efficiency  of  such 
a  trucking  service  as  compared  with  the  ordinary  cinder 
and  earth  roadways  of  industrial  plants.  Naturally 
they  provide  for  greater  speed  and  greater  handling 
power,  besides  eliminating  the  delays  and  wear  and 
tear  which  inevitably  result  when  trucks  have  to  work 
through  dust  beds  and  mudholes.  For  this  reason  the 
concrete  roadways  throughout  the  plant  mentioned  are 
of  special  interest  in  the  internal  transportation  system. 
It  is  noteworthy  that  these  trucking  roadways  also  take 
the  place  of  the  ordinary  light  shop  tracks  on  which 
materials  are  moved  by  means  of  small  push  cars. 

A  somewhat  different  application  of  the  system  of 
handling  material  by  small  electric  trucks  with  trailer 
trains  is  soon  to  be  made  at  Chicago  in  connection  with 
the  establishment  of  a  large  group  of  buildings  for 
manufacturing  and  industrial  purposes,  A  central 
freight  station  will  serve  the  entire  group,  and  will  be 
connected  with  the  buildings  by  small  tunnels  having 
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spurs  leading  into  the  basements.  A  truck-and-trailer 
service  operating  in  these  tunnels  will  collect  and  dis- 
tribute freight  and  supplies  for  the  entire  group,  so  that 
the  individual  firms  vi^ill  have  to  provide  only  for  the 
loading  and  unloading  of  the  trucks  on  their  premises. 
As  between  the  two  types  of  small  motor  trucks 
adapted  for  handling  trailers,  one  acting  both  as  motor 
and  carrier  and  the  other  being  simply  a  motor,  it  is 
interesting  to  note  that  the  yards  and  terminals  com- 
mittee of  the  American  Railway  Engineering  Associa- 
tion is  on  record  as  favoring  the  latter  in  railway 
freight-station  service,  where  the  main  requirement  is 
the  movement  of  trains  of  trailers:  while  the  former 
seems  better  adapted  not  only  for  baggage  handling  in 
passenger  stations,  but  for  industrial-plant  service 
where  movements  may  include  single  truck  loads  as  well 
as  the  operation  of  trains. 


Idle  Time  and  Price  Fixing 

IN  THE  recent  hearings  before  the  Federal  Trade  Com- 
mission looking  to  the  fixing  of  prices  for  newsprint 
paper,  Henry  L.  Gantt,  of  New  York,  set  before  the 
commission  the  cost-keeping  method  wherein  a  segre- 
gation is  made  between  those  parts  of  the  burden  at- 
tributable to  time,  property  or  equipment  used  in 
manufacturing  the  product  and  those  that  represent 
idle  labor,  property  or  equipment.  The  method  is  not 
novel,  though  not  generally  adopted.  Its  wide  applica- 
tion would  be  a  powerful  aid  in  the  elimination  of 
losses  in  industrial  operations. 

Some  of  the  questions  asked  at  the  hearing  would 
indicate  that  to  lawyers  at  least  the  problems  of  cost- 
finding  are  not  clear.  Mr.  Gantt  did  not  contend  that 
where  prices  are  to  be  fixed  allowance  should  not  be 
made  for  return  on  idle  equipment.  He  urged  merely 
that  the  expense  of  idle  time  be  segregated  from  the 
items  attributable  to  the  property  or  equipment  em- 
ployed in  turning  out  the  product  in  question.  As  one 
of  the  commissioners  put  it,  the  expense  items  due  to  idle 
machines,  equipment  and  labor  should  be  put  in  a  "uni- 
form" so  that  they  may  be  recognized  for  what  they  are. 

Every  manager  who  really  knows  what  he  is  doing 
must  distinguish  between  wastes  due  to  mismanagement 
on  the  one  hand  and  those  due  to  the  peculiarities  of  the 
business  on  the  other.  Machines  may  be  idle  for  lack 
of  material,  the  delays  being  solely  attributable  to  in- 
eflftcient  planning  in  the  ordering  and  routing  of  goods 
or  to  under-equipment  in  a  given  department.  On  the 
other  hand,  a  business  may  have  to  provide  for  a  seasonal 
peak,  and  the  management  thus  be  forced  to  have  an 
investment  in  machines  idle  during  a  large  part  of  lae 
year. 

In  a  competitive  business  these  preventable  wastes 
are  spread  over  the  actual  production  and  put  into  the 
selling  price  only  in  so  far  as  the  competitive  market 
permits.  And  even  if  the  market  is  such  that  all  the 
expense  of  idleness  can  be  covered  in  the  selling  price, 
and  a  good  profit  put  on  in  addition,  the  manufacturer 
loses  much  if  he  fails  to  segregate  his  idleness  expense — 
he  loses  the  corrective  influence  of  such  segregation. 

Furthermore,  the  importance  of  the  question  of  seg- 
regation or  nonsegregation  is  evident  in  a  proceeding 
intended  to  determine  the  fair  price  of  a  commodity. 


Apparently,  therefore,  the  decision  of  the  Federal  Trade 
Commission  in  fixing  the  price  of  newsprint  paper  will 
be  well  worth  careful  scrutiny. 

While  rrte-fixing  on  public  utilities  has  long  been  with 
us,  fixing  of  prices  for  industrial  products  is  a  war 
innovation.  So  far  we  know  little  regarding  the  prin- 
ciples followed  in  fixing  the  price^j  of  coal  and  wheat. 
Even  these  products  are  in  a  category  distinct  from 
those  produced  in  mills  and  factories.  The  Federal  Trade 
Commission,  then,  is  breaking  new  paths  in  fixing  prices, 
and  its  work  should  be  closely  watched. 


Hospital  Fire  Protection,  Though  Good, 
Could  Well  Be  Better 

STRUCTURAL  revisions  in  the  design  of  the  new 
army  hospitals  and  improvements  in  those  hastily 
built  in  the  early  days  of  the  war  have  materially  allevi- 
ated the  fear  expressed  in  these  columns  some  months 
ago  that  the  safety  of  the  helpless  sick  and  wounded  was 
seriously  imperiled  by  the  possibility  of  rapidly  spread- 
ing fire.  The  changes,  noted  in  the  article  on  p.  1054 
of  this  issue,  are  vital.  With  few  exceptions,  such  as 
the  lack  of  projecting  fire  walls  at  the  corridor  stops 
and  the  actual  use,  not  warranted  by  the  designs,  of 
non-fireproof  partitions  in  some  of  the  wards,  the 
modified  plans  are  practically  up  to  the  specifications 
for  emergency  housing  recently  adopted  by  the  National 
Fire  Protection  Association.  The  fact  remains  that  a 
higher  degree  of  protection  would  have  been  afforded 
by  the  use  of  fire-resistive  material  for  the  walls, 
porches  and  corridors. 

Fire  protection  is  relative.  There  is  no  absolute 
standard  which  can  be  applied  to  all  classes  of  occupancy 
and  supervision.  And  even  for  field  conditions  the  best 
that  can  be  hoped  for  is  to  reduce  the  ch  .nces  of  a  con- 
flagration starting  or  spreading.  In  the  army  hospi- 
tals the  occupancy  demands  the  highest  tj-pe  of  protec- 
tion, but  this  requirement  is  modified  to  some  extent  by 
a  military  supervision  which  insures  ample  watchful- 
ness throughout  the  entire  24  hours.  There  is  there- 
fore justification  for  putting  a  certain  reliance  in  tho 
watchfulness  of  humans  and  the  efficacy  of  mechanical 
devices,  to  detect  the  start  of  any  fire,  and  in  hindrances 
such  as  open  spaces,  fire  stops  and  fighting  apparatus, 
to  prevent  its  spread.  The  buildings  have,  let  us  say. 
85  per  cent,  protection.  Stucco  or  hollow-tile  walls,  fuch 
as  are  used  in  some  of  the  newer  hospitals,  would  in- 
crease that  to  90  per  cent. 

Su^h  sligh*.  additional  protection  was  rejected  in  the 
general  design  because  the  army  oficors  decided  the  cost 
excessive  for  the  benefit  gained,  and  because  they  were 
convinced  that  material  and  labor  were  not  available  for 
the  plastering  and  masonry  work  required.  In  this 
latter  opinion  they  were  specifically  contradicted  by  the 
interests  promoting  such  materials,  so  that  it  comes  to 
a  question  of  fact  which  might  better  have  been  settled 
by  actual  test.  The  new  hospitals  are  not  fire  traps.  In 
all  probability,  they  will  come  through  the  war  without 
serious  mishap,  but  it  remains  to  be  proved  that  a  desir- 
able degree  of  additional  protection  could  not  have  been 
achieved  with  sufficient  speed  and  economy  to  warrant 
its  adoption  in  the  later  designs. 
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Trebling  the  Capacity  of  a  Hydro-Electric  Plant 

During  Operation 

Trenton  Falls  Development  in  Adirondacks  Increased  from  8800  to  27,000  Horse  Power  by  Utilizing  Sur- 
plus Intakes  in  Existing  Dam  and  Adding  Pipe-Line  and  Power-House  Equipment 

By  Byron  S.  White 

Resident  Engineer,  I'tica  (!as  &  Electric  Co..  Trenton  Falls,  N.  Y. 


PROVISIONS  for  future  extension  of  the  Trenton 
Falls  development  of  the  Utica  Gas  &  Electric  Co., 
made  when  the  plant  was  built  17  years  ago,  are  now 
being  utilized.  Old  5-ft.  intake  pipes  and  sluice-ways 
purposely  placed  in  the  dam  are  being  connected  to  a 
manifold,  and  thence  to  a  new  l-mile  12-ft.  pipe-line, 
partly  of  wood  staves  and  partly  of  steel,  which  leads 
to  an  addition  to  the  power  house.  When  completed  the 
new  plant  will  develop  three  times  as  much  power  as  the 
old.     Construction  in  1914  of  the  Hinckley  barge  canal 


Electric  units  of  1200  kw.  capacity,  generating  60  cycle, 
2200  volt,  3  phase,  alternating  current.  The  I.  P.  Mor- 
ris Co.  turbines  are  of  the  radial  outward-flow  type, 
with  cylinder  gates,  rated  at  2200  hp.  at  360  r.p.m., 
under  264  ft.  gross  head.  There  are  also  exciters  driven 
by  small  turbines  and  Pelton  wheels.  The  greater  part 
of  the  2200-volt  current  is  stepped  up  to  22,000  volts  by 
air-blast  transformers  and  transmitted  over  lines  to 
Utica  and  to  Rome. 

Head  is  created  behind  a  concrete  dam  approximately 


IN  LONG   GORGE   NEW   PIPE   LINE   FROM   DAM   TO    POWER   HOUSE  PARALLELS  OLD   LINE 


reservoir  for  the  State  of  New  York,  about  four  miles 
upstream  of  the  plant,  equalized  the  flow  of  West  Can- 
ada creek,  on  which  the  development  is  located,  to  such 
an  extent  that  the  increased  power  could  be  utilized. 
The  old  plant  is  being  run  during  the  reconstruction, 
and  will  be  tied  into  the  new  one  as  soon  as  the  full 
utilization  of  the  additional  power  can  be  made,  which 
is  anticipated  to  be  the  middle  of  the  coming  summer. 
The  old  one  will  be  utilized  in  the  future  at  times  of 
high  water  and  as  a  standby.  Construction  was  car- 
ried on  under  adverse  conditions  of  labor  and  purchase 
of  materials  and  also  right  through  the  worst  winter 
known  to  the  present  generation. 

The  Trenton  Falls  plant  is  situated  at  Trenton  Falls, 
Oneida  County,  N.  Y.,  on  West  Canada  Creek  which 
rises  in  the  southwestern  Adirondack  region  and  flows 
southwesterly  to  Trenton  Falls  and  thence  southeasterly 
into  the  Mohawk  River  at  Herkimer,  N.  Y.  The  drain- 
age area  above  Trenton  Falls  is  about  375  square  miles, 
and  the  mean  flow  about  1175  cu.ft.  per  second.  Power 
is  supplied  in  the  upper  Mohawk  valley  region  to  munici- 
pal and  industrial  plants.  The  company  had  acquired 
most  of  the  Hinckley  reservoir  area  before  the  state 
appropriated  the  lands  and  had  planned  to  build  there 
a  large  storage  reservoir,  but  the  necessary  equalization 
of  flow  has  been  brought  about  by  the  construction  of 
the  state  reservoir,  which  has  a  capacity  of  about  3,500,- 
000,000  cubic  feet. 

The  old  plant  consists  of  four  vertical-shaft  General 


60  ft.  high  and  about  288  ft.  long  at  the  crest,  spanning 
a  narrow  rock  gorge  above  the  series  of  four  falls  which 
give  the  place  its  name.  A  7-ft.  pipe  line,  about  3800  ft. 
long,  conducts  the  water  to  the  turbines.  This  line  con- 
sists of  about  2800  ft.  of  wood-stave  pipe  of  long-leaf 
yellow  pine,  the  balance  being  steel,  with  a  7-ft.  header 
at  the  rear  of  the  power  house,  from  which  four  48-in. 
connections  lead  to  the  several  water  wheels.  The  power 
house  is  situated  in  a  very  narrow  part  of  the  gorge; 
this  required  the  excavation  of  a  large  amount  of  rock 
to  provide  the  site  for  both  the  original  station  and  the 
adjoining  extension.  About  200  ft.  above  the  junction 
of  the  stoel  pipe  and  the  header  is  a  7-ft.  vertical  steel 
standpipe  180  ft.  in  height  directly  connected  to  the  steel 
pipe  line. 

The  new  station  will  utilize  the  existing  dam,  but 
otherwise  is  entirely  new  and  independent  of  the  old 
plant.  The  new  work  consists  of  steel  racks  in  front  of 
the  four  existing  sluice  pipes  in  the  dam,  a  steel 
manifold  connecting  to  existing  pipes  through  the  dam, 
new  gate  valves  and  gate  house,  a  12-ft.  wood-stave  and 
steel  pipe,  a  surge  tank,  and  the  extension  of  the  power 
house  to  contain  three  units  each  of  9000  hp.  capacity 
under  264  ft.  gross  head,  together  with  an  outdoor  high- 
tension  transformer  and  switching  station. 

The  surplus  intake  and  sluice  pipes  in  the  dam  com- 
prise two  5-ft.  flanged  cast-iron  pipes  provided  with 
steel  racks,  and  originally  intended  to  supply  a  pro- 
posed extension  to  the  plant,  and,  at  an  elevation  9  ft. 
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lower,  four  5-ft.  bell  and  spigot  cast-iron  sluice  pipes 
without  racks.  All  the  pipes  are  closed  by  5-ft.  sluice 
gates  at  the  upper  face  of  the  dam. 

One  of  the  novel  features  of  the  new  installation  is  the 
method  of  connecting  these  six  pipes  to  the  new  12-ft. 
pipe  line,  at  the  same  time  continuing  two  of  them  in  use 
as  waste  or  sluice  pipes.  They  are  connected  through 
sleeves,  cast-iron  specials  and  valves  to  a  steel  plate 
manifold  which  tapers  from  5  to  12  ft.  in  diameter.  The 
horizontal  center  line  of  the  manifold  is  at  the  elevation 
of  the  two  5-ft.  flanged  pipes,  or  9  ft.  higher  than  the 
four  5-ft.  sluice  pipes.  Inside  of  the  four  60-in.  sluice 
pipes  are  inserted  15-ft.  sections  of  58-in.  outside  diam- 
eter riveted  steel  pipes  or  sleeves,  which  are  leaded  and 
calked  at  the  inner  or  upstream  ends,  the  lower  ends  be- 
ing flanged  for  connection  to  60-in.  cast-iron  Ys  and 
bends.  The  two  waste  pipes  nearest  the  center  of  the 
stream  will  continue  to  be  used  as  such.  Two  60-in. 
cast-iron  Ys  with  branches  looking  upward  connect  to 
the  flanges  of  the  inserted  sleeves,  the  horizontal  runs 
continuing  through  horizontal  riveted  steel  waste  pipes, 
passing  under  the  main  gate  house,  discharging  into  the 
stream  and  controlled  by  two  60-in.  Chapman  gate  valves 
in  the  covered  concrete  chamber. 

In  the  accompanying  view,  which  shows  the  down- 
stream face  of  the  dam  and  the  reconstruction  work  un- 
der way  last  fall,  the  condition  of  the  dam  at  that  time 
is  shown.  The  tapering  steel  manifold  and  bend, 
the  existing  7-ft.  wood-stave  pipe  line,  the  old 
gate  house  and  the  new  5-ft.  outlet  pipes  under  con- 
struction are  shown  also.  The  two  new  5-ft.  waste 
pipes  will  pass  through  the  diagonal  wall  at  the  right. 

To  the  upward  branches  of  these  waste  pipes  are  bolt- 
ed 60-in.  cast-iron  eighth  bends,  effecting  a  rise  of  9  ft. 
to  the  elevation  of  the  manifold.  For  the  other  two 
waste  pipes  the  rise  of  elevation  is  effected  by  two  60-in. 
cast-iron  eighth  bends,  forming  a  reverse  bend,  attached 
to  the  insert  or  sleeve  flanges.  To  the  two  flanged  pipss 
60-in.  horizontal  riveted  steel  pipes  are  attached,  the 
lower  ends  of  which  are  in  line  with  and  at  the  same  ele- 
vation as  the  ends  of  the  upper  flanged  cast-iron  bends. 
To  these  six  flanges  the  six  60-in.  main  gate  valves  are 
bolted.  From  the  valves  60-in.  riveted  steel  branches  of 
varying  length  connect  into  the  tapering  manifold. 
These  valves  are  covered  by  a  concrete  gate  house  which 


SIX   PIPES   THROUGH   DAM   MEET    IX   OXE   TWELVE-FOOT 
MAIN  LINE  TO  POWER  HOUSE 


NEW  TWELVE-FOOT  PIPE  REDUCED  TO  T.\KE  FOLTl 
FIVE-FOOT    PIPES    THROUGH    D.\M 

also  contains  a  steam  heating  boiler.    The  old  and  the 
new  gate  houses  will  be  connected. 

The  manifold  terminates  in  a  special  steel  sleeve  or 
expansion  joint  for  connection  to  the  12-ft.  wood-stave 
pipe  line.  A  manhole  and  72-in.  vertical  steel  vent  pipe 
55  ft.  high  are  provided  just  above  this  point.  The  pipe 
line  consists  of  about  2680  ft.  of  wood-stave  pipe  of 
Douglas  fir  and  of  about  800  ft.  of  12-ft.  riveted  steel 
pipe,  all  running  in  a  southerly  direction  and  terminat- 
ing on  the  banks  of  the  gorge  above  the  new  power 
house.  It  follows  the  east  or  stream  side  of  the  old  pipe 
line,  which  was  backfilled  and  covered.  The  new  pipe, 
however,  will  be  left  entirely  uncovered.  Wood  pipe  is 
used  down  to  about  125  ft.  static  head,  at  which  head  the 
I'in.  diameter  steel  bands  are  only  2  ,',;  in.  apart.  Below 
this  point  steel  was  more  pconomical  than  wood. 

On  account  of  the  proximity  of  the  two  lines  it  became 
necessary  to  build  a  thin  concrete  wall  close  to  the  old 
wood  pipe  for  a  distance  of  about  1500  ft.  below  the 
dam,  to  maintain  the  cover  and  for  protection  from  the 
eff"ects  of  blasting  alongside.  For  a  distance  of  about 
800  ft.  below  the  dam  a  concrete  wall  was  also  required 
along  the  stream  side  for  flood  protection.  The  new 
wood  pipe  is  supported  on  reinforced-concrete  cradles  on 
7-ft.  centers  extending  up  to  the  horizontal  center  line 
of  the  pipe.  After  completion  the  annular  space  be- 
tween the  pipe  and  the  cradles  will  be  filled  with  cement 
grout.  At  a  point  about  1200  ft.  southerly  from  the  dam 
the  new  pipe  line  crosses  a  ravine  on  a  bridge  consisting 
of  two  plate-girder  spans,  respectively  72  ft.  and  68  ft. 
8  in.  long,  on  the  thin  reinforced  deck  of  which  concrete 
cradles  are  constructed.  One  of  the  views  shows  the 
construction.  At  three  points  along  the  pipe  line  it  be- 
came necessary  to  construct  piers  10  to  20  ft.  high  un- 
derneath the  cradles. 

The  12-ft.  steel  pipe  line  is  built  with  inside  and  out- 
side rings  .vith  butt  straps  at  longitudinal  joints  and 
stiffened  at  short  intervals  by  circumferential  angles. 
An  expansion  joint  is  provided  at  the  junction  with  the 
wood  pipe  similar  to  that  at  the  end  of  the  manifold. 
This  pipe  is  supported  on  concrete  cradles  and  is  left  un- 


OVER  A  GULLY  THE  WOOD-STAVE  PIPE  ON  ITS  CRADLES  IS  CARRIED  ON  A  PLATE-GIRDER  BRIDGE 


covered.  About  200  ft.  north  of  the  end  of  the  main 
pipe  line  is  a  steel  hemispherical-bottom  surge  tank  40 
ft.  in  diameter  and  75  ft.  high,  with  12-ft.  riser,  the  top 
of  the  tank  being  177  ft.  above  the  concrete  piers.  The 
riser  and  tank  are  protected  by  wooden  housing  and 
heated  by  steam.  The  foot  tee  and  pipe  for  a  short  dis- 
tance will  be  incased  in  concrete. 

At  the  power  house  three  7-ft.  penstocks  branch  from 
the  main  pipe  line,  the  head  at  the  power  house  being 
106  ft.  The  three  9,000-hp.  turbines,  of  which  only  two 
will  be  installed  at  present,  are  of  the  three-bearing 
Francis  type,  single  wheels,  vertical  shaft,  spiral  case, 
341  r.p.m.  direct  connected  to  6400  kw.  (8000  kva.), 
three-phase,  13,200  volt,  60-cycle  Westinghouse  gener- 
ators, with  direct  connected  exciters  mounted  above  the 
thrust  bearings.  The  turbines  will  be  controlled  by 
Lombard  governors,  which  will  also  be  direct-connected 
to  synchronous  pressure  regulators.  The  draft  tubes 
and  pressure  regulator  discharge  passages  are  molded 
in  the  concrete  power  house  foundation,  and  the  vol- 
utes incased  in  concrete  up  to  the  horizontal  center 
line. 


The  2200-volt  current  from  the  old  station  will  be 
transformed  by  air-blast  transformers  up  to  13,200  volts 
and  conducted  to  the  new  buses.  Current  from  the  buses 
will  pass  out  of  the  building  to  an  outdoor  transformer 
switching  station,  where  it  will  be  transformed  to  44,000 
volts  and  distributed  to  the  three  transmission  lines  to 
Utica  and  Rome. 

Construction  of  the  plant,  which  is  now  approaching 
completion,  presented  no  particular  problems,  except  for 
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JOINT   CONVERTS    OLD    PIPE   THROUGH    DAM    INTO    MAIN 
CONNECTIONS  ABOVE  AND  SLUICE  OUTLET  BELOW 


DOWNSTREAM    OF    DAM— MANIFOLD    PLACED    TYING    UP 
FIVE-FOOT   PIPES   WITH   TWELVE-FOOT   MAIN 


the  difficulty  of  housing  labor  and  for  delays  caused  by 
early  rains  and  the  very  cold  weather  of  last  winter.  A 
camp  accommodated  200  laborers  and  the  higher  class 
labor  and  executives  were  housed  in  a  nearby  hotel 
taken  over  by  the  company.  The  concreting  of  the  pipe 
line  is  described  in  a  separate  article  in  this  issue 
(p.  1060)  and  some  views  of  the  sheathing  of  the  power 
house  for  winter  concreting  will  appear  soon. 

The  plans  for  the  Trenton  Falls  extension  were  made 
and  the  work  was  executed  under  the  direction  of 
Thomas  E.  Murray,  consulting  engineer,  New  York, 
with  Philip  Torchio,  New  York,  in  immediate  charge  of 
the  electrical  installation,  and  George  A.  Orrok,  consult- 
ing engineer,  also  of  New  York,  in  charge  of  the  balance 
of  the  work.  The  power  house  and  electrical  plans  were 
made  in  Mr.  Murray's  office.  The  preliminary  work  and 
location  were  done  by  the  writer,  who  also  assisted  in 
the  preparation  of  the  plans  in  general.  The  hydraulic 
installation,  intake,  manifold  and  much  of  the  concrete 
work  were  designed  in  the  company's  ofhce  at  Utica  by 
C.  Voetsch,  hydraulic  and  electrical  engineer. 
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The  general  contract  for  excavation,  concrete  work     ington   Pipe  &  Foundry  Co.,  Tacoma,  Wash.;  the  tur- 


and  structural  work  is  being  carried  out  by  the  U.  S. 
Structural  Co.,  Inc.,  Dayton,  Ohio;  the  steel  manifold  by 
the  Utica  Steam  Engine  &  Boiler  works,  Utica ;  the  steel 
pipe  line  and  surge  tank  by  the  Chicago  Bridge  &  Iron 
Works.  Chicago;  the  wood-stave  pipe  line  by  the  Wash- 


bines  and  hydraulic  equipment  by  the  Piatt  Iron  Works, 
Dayton,  Ohio;  the  generators  and  exciters  are  fur- 
nished by  the  Westinghouse  Electric  &  Manufacturing 
Co.  and  ot.:er  electrical  apparatus  by  the  General  Elec- 
tric Company. 


American  Industry  Must  Prepare  Now  for 

After  the  War 

Rsconstruction  Commission,  to  Be  Appointed  by  President  Without  Delay,  Is  Suggested  —  Names  Men- 
tioned Include  Heads  of  National  Engineering  Societies  and  Men  Prominent  in  Various  Industries 

By  Wingrove  Bathon 

Washington    Representative,    Engineering    Xews-Record 


PEACE  will  come  some  day. 
In   the   meanwhile,    American    industry    is    doing 
nothing  whatever  in  an  organized  way  to  prepare  for 
the  necessary  readjustment. 

On  the  other  hand,  England  and  her  colonies,  France, 
Italy,  the  Teutonic  empires,  the  Far  Eastern  countries, 
and  the  Latin  American  countries  have  begun  to  pre- 
pare  for   readjustment   and   reconstruction. 

What  must  we  do? 

This  article,  and  others  to  follow,  are  written  for  the 
purpose  of  suggesting  the  immediate  creation  of  an 
agency  to  deal  with  the  situation  v^hich  will  confront 
American  industry  at  the  end  of  the  war — to  gather 
facts  now,  to  make  plans  now,  to  educate  men  now, 
and  to  lead  the  industries  of  the  country  in  the  victories 
of  peace  when  the  right  time  comes. 

In  detail,  this  is  to  suggest  that  a  great  service  would 
be  done  to  the  American  people,  and  perhaps  to  all  of 
the  free  peoples  of  the  world,  in  view  of  the  resources 
of  the  United  States  which  must  be  drawn  upon  by  the 
whole  world  for  a  long  period  after  the  war,  if  the 
President  of  the  United  States  would  appoint  forthwith 
a  commission,  to  be  the  President's  own  commission,  to 
prepare  for  after-the-war  problems;  such  a  commission 
to  be  one  not  hampered  by  legislative  enactments  of 
Congress  as  to  powei's  upon  which  it  might  be  difficult 
for  Congress  to  agree;  not  curbed  and  controlled  by 
Government  appropriations  or  the  fear  of  lack  of  them ; 
which  nevertheless  should  certainly  be  established  under 
the  Government  sanction  of  an  executive  order;  and 
which  should  be  assisted  by  an  Advisory  Council  of  Gov- 
ernment officials,  to  be  credited,  and  possibly  by  the 
chairmen  of  some  committees  of  Congress.  Many  exe- 
cutive officials  and  legislators  are  too  busy  with  the 
work  of  the  war  to  lay  aside  their  burdens  of  today  and 
deal  with  after-the-war  problems.  Their  assistants  and 
associates  should  be  used.  As  to  the  main  commis- 
sion, it  should  include  not  only  leaders  in  industry  of 
all  forms,  taken  from  the  ranks  of  private  endeavor, 
but  it  should  include  leaders  of  labor,  leaders  in  educa- 
tion, and  leaders  in  every  other  endeavor  which  enters 
into  industrial  effort.  Such  a  commission  should  report 
only  to  the  President,  and  should  take  as  much  of  its 
inspiration  from  his  leadership  as  he  had  time  to  spare 
from  the  conduct  of  the  war  with  which  he  is  charged 


by  the  Constitution.     Such  a  commission  might  ver>- 
well  include  the  following  men: 

E.  K.  Gary,  president  of  the  American  Iron  and  Steel 
Institute;  Samuel  Gompers,  president  of  the  American 
Federation  of  Labor;  Arthur  N.  Talbot,  president  of 
the  American  Society  of  Civil  Engineers;  C.  T.  Main, 
president  of  the  American  Society  of  Mechanical  En- 
gineers; E.  W.  Rice,  president  of  the  American  Insti- 
tute of  Electrical  Engineers;  Sidney  J.  Jennings,  presi- 
dent of  the  American  Institute  of  Mining  Engineers; 
William  H.  Nicholls,  president  of  the  American  Chemi- 
cal Society,  F.  J.  Tone,  president  of  the  American  Elec- 
tro-Chemical Society;  J.  B.  Doan,  president  of  the 
American  Machine  Tool  Builders  Association;  H.  A. 
Wheeler,  president  of  the  Chamber  of  Commerce  of  the 
United  States;  P.  H.  Gadsden,  secretary  of  the  Amer- 
ican Electric  Railway  Association  and  resident  Wash- 
ington member  of  the  Electric  Railway  War  Board,  and 
S.  M.  Williams,  president  of  the  Highway  Industries 
Association,  in  addition  to  the  presidents  of  some  of  the 
various  national  organizations  occupied  with  production 
and  manufacture  in  the  ium.ber,  leather,  rubber,  text- 
ile, glass  and  other  great  industries  of  the  country ; 
as  well,  perhaps,  the  master  of  the  National  Grang'^. 
Patrons  of  Husbandry,  the  president  of  a  great  rail- 
road, the  president  of  a  great  shipping  company,  the 
president  of  a  great  educational  institution,  the  presi- 
dent of  a  great  insurance  institution,  and  perhaps  the 
president  of  the  American  Bar  Association  and  the 
president  of  the  American  Medical  Association;  but  in 
any  case,  and  by  all  means,  even  if  only  to  assure  reports 
from  abroad,  the  following  representatives  of  American 
business  in  other  countries:  A.  V.  Edwards,  secre- 
tary of  the  American  Commercial  Club  of  Argentina, 
Buenos  Aires;  Charles  E.  Lydecker,  secretary-  of  the 
American  Chamber  of  Commerce  for  Brazil,  Rio  de 
Janeiro;  James  R.  Morse,  secretary  of  the  American 
Chamber  of  Commerce  in  China.  Shanghai ;  George  M. 
Cassatt,  secretary'  of  the  American  Chamber  of  Com- 
merce in  England.  London;  Charles  H  Sherrill,  secre- 
tary of  the  American  Chamber  of  Commerce  in  Paris, 
France;  J.  B.  Stetson,  Jr.  secretary  of  the  American 
Chamber  of  Commerce  for  Italy,  Milan;  C.  B.  Parker, 
secretary  of  the  American  Chamber  of  Commerce  for 
Mexico,  Mexico  City;   Prei^ton  M.  Smith,  secretary  of 
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the  American  Chamber  of  Commerce  for  Spain,  Barce- 
lona; and  Theodore  R.  Yangco,  secretary  of  the  Cham- 
ber of  Commerce  of  the  Philippine  Islands,  Manila. 

In  Washington,  the  peace-time  industries  of  the  coun- 
try are  now  being  placed  gradually  upon  a  war  basis. 
There  has  been  time  for  a  gradual  "turning  over"  in 
the  further  organization  of  the  war;  this  has  been  pro- 
ceeding steadily  month  by  month.  But,  when  the  in- 
dustries of  the  country  have  been  fully  placed  upon  a 
war-time  basis,  when  supplies  of  labor,  sources  of  ma- 
terial, reserves  of  capital  and  the  markets  for  produc- 
tion have  all  been  altered  to  meet  war  needs,  it  will  be 
impossible  to  place  industry  back  upon  a  peace  basis 
gradually  without  danger  of  disaster  second  only  in  im- 
portance perhaps  to  the  actual  loss  of  the  war. 

To  meet  that  danger  there  must  be  organized  prepa- 
ration, such  as  is  now  proceeding  in  all  of  the  coun- 
tries at  war  except  the  United  States,  and  these  sug- 
gestions are  made  in  order  to  set  forth  a  working 
plan,  as  a  nucleus  for  discussion  and  action. 

Discuss,  Act,  Everywhere  Save  Here 

The  facts  and  the  prospects  for  the  future  are  being 
discussed  and  acted  upon  in  almost  every  country  of  the 
world  except  this.  Literally,  thousands  of  books,  pam- 
phlets and  other  writings  have  been  produced  in  for- 
eign countries  to  educate  the  people  along  these  lines. 
More  than  two  years  ago  there  was  created  in  Great 
Britain  a  reconstruction  committee,  which  has  since  be- 
come an  agency  of  the  British  Government,  the  work 
now  being  in  charge  of  Dr.  Christopher  Addison,  a 
minister  in  the  British  Cabinet  without  portfolio,  and 
more  than  two  hundred  subcommittees  plentifully  sup- 
plied with  experts  are  now  engaged  in  solving  British 
after-the-war  problems. 

Details  of  what  has  been  done  in  Great  Britain  and 
the  other  countries  previously  mentioned,  some  sugges- 
tions as  to  what  should  be  done  toward  readjustment  in 
this  country,  and  suggestions  for  the  personnel  of  an 
advisory  council,  also  to  be  created  by  executive  order, 
under  the  chairmanship,  perhaps,  of  Frank  Lyon  Polk, 
counselor  for  the  Department  of  State,  and  second  in 
command  of  that  department,  will  be  offered  in  follow- 
ing articles.  The  personnel  of  a  suggested  advisory 
council  will  be  dealt  with  in  the  next  article,  as  of  prime 
importance  because  this  personnel  will  include  many  of 
the  detailed  legislative  and  executive  war  organiza- 
tion contacts  of  the  United  States,  which  must  be  con- 
tinued at  work  long  after  the  war  in  all  likelihood — to 
use  a  homely  phrase,  to  assist  in  "unscrambling  the 
eggs." 

There  is  need  at  once  for  a  responsible  high  officer  of 
the  Government,  occupying  a  position  such  as  that  of 
the  Counselor  for  the  State  Department,  and  for  him 
to  have  important  associates  on  such  an  advisory  council 
to  answer  fully,  freely  and  day  by  day,  now,  the  ques- 
tions that  a  President's  commission  on  readjustment 
and  reconstruction  might  put  to  the  Government,  and 
to  help  solve  the  problems  of  such  a  commission. 

Because  of  accelerated  thinking,  we  can  secure  after 
the  war  the  adoption  of  ideas  that  otherwise  would  not 
be  acceptable,  or  would  be  acceptable  only  after  a  very 
lengthy  educational  process.  Therefore  we  have  an  op- 
portunity now;  for,  in  addition  to  such  obvious  read- 


justment and  reconstruction  work  as  the  orderly  rein- 
troduction  to  industry  of  returned  soldiers,  the  de- 
velopment of  export  trade,  and  the  use  of  our  produc- 
tive capacity  for  our  industries  expanded  by  war  needs, 
we  can  use,  now,  the  opportunity  to  secure  the  adoption 
by  the  people  generally  of  economic  theories  such  as  the 
husbanding  of  our  exhaustible  natural  resources — coal 
and  other  fuels,  iron,  timber,  etc. — and  we  can  also 
bring  about  now  the  adoption  of  policies  which  will  in- 
sure the  perpetual  renewal  of  even  the  so-called  inex- 
haustible natural  resources,  such  as  the  soil  and  its 
products. 

The  tendency  in  any  civilization,  after  the  struggle 
to  subdue  new  lands  is  passed  and  life  becomes  less 
harsh,  is  to  seek  ease  and  pleasure,  and  not  to  put  forth 
such  great  energy  in  production.  The  result  is  that  the 
dem.and  tends  to  become  greater  than  the  supply;  that 
is,  to  consume  more  than  is  produced.  This  leads  to  so- 
cial dissatisfaction  and  the  moral  influences  which  tend 
to  decay. 

A  readjustment  and  reconstruction  commission  must 
be  set  to  work  in  this  country  at  once. 


How  Emergency  Buildings  Should 
Be  Protected  Against  Fire 

National  Fire  Protection  Association  Adopts 

Specifications  Suitable  for  Wood 

Frame  Construction 

AT  THE  recent  annual  meeting  of  the  National 
Fire  Protection  Association  recommendations  were 
made  for  emergency  housing  and  for  improving  the  fire 
protection  in  existing  cantonments  and  emergency 
buildings  of  wooden  construction.  The  latter  specifica- 
tions are  for  the  most  part  as  follows: 

Dividing  Partitions — Partitions  v/hich  serve  to  sub- 
divide cantonment  buildings  into  two  or  more  main 
areas  should  be  made  reasonably  fire-resistive  so  as  to 
aid  in  restricting  a  fire  to  the  portion  of  the  building  in 
which  it  originates. 

Such  partitions  should  either  be  built  entirely  of  in- 
combustible material,  or  metal  lath  and  plaster;  or 
plaster  board  attached  to  both  sides  of  wooden  studding 
will  serve  fairly  well  where  better  construction  is  not 
feasible.  If  plaster  board  is  used,  it  should  not  be  less 
than  i  in.  thick,  and  all  joints  should  be  cemented.  A 
thin  coat  of  plaster  over  the  plaster  board  will  greatly 
increase  its  efficiency.  Metal  lath  and  plaster  vdll  make 
a  more  dependable  covering. 

All  such  partitions  should  extend  to  the  underside  of 
the  roof  boards,  and  a  tight  joint  should  be  made  be- 
tween them. 

In  buildings  over  one  story  high,  the  partitions  should 
be  adetiuately  fire-stopped  at  the  floor  levels. 

Such  partitions  should  have  no  openings  except  doorr- 
ways,  all  of  which  should  be  protected  by  :V-in.  solid, 
flush,  wood,  self-closing  doors.  Cheap  wooden  panel 
doors  would  offer  very  little  resistance  to  the  passage  of 
fire,  and  should  never  he  depended  upon  for  such  service. 
Metal,  or  metal  covered  doors,  would  be  very  desirable 
where  conditions  are  such  as  to  justify  the  increased 
expense. 

Stairways — Open   interior   stairways   should    not   be 
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permitted.  They  should  be  fully  inclosed  with  :  ubstan- 
tial  fire-resistive  partitions  similar  to  those  described 
for  "Dividing  Partitions."  All  .stairways  should  open 
directly  to  the  outside  of  the  building.  Any  additional 
openings  to  the  interior  of  the  building  .should  be  pro- 
tected by  l^-in.  solid,  flush,  wooden,  self-closing  doors. 

Each  barrack  building  over  one  rjtoiy  high  should 
have  at  least  two  stairways  as  remote  from  each  other 
as  possible.  Several  severe  injuries  have  already  oc- 
curred from  occupants  of  two-story  cantonment  bar- 
racks being  forced  to  jump  from  second-story  windows 
because  a  fire  had  cut  off  the  single  stairway. 

Connecting  Co7Tidors — Connecting  corridors  between 
buildings  should  be  provid  with  substantial  fire- 
resisting  cut-off  partitions  extending  at  least  3  ft. 
through  the  roof,  and  down  each  side  of  the  corridor. 
Solid,  flush,  wooden  doors  should  be  provided  for  the 
passageway.  Such  cut-offs  would  prevent  the  rapid 
spread  of  fire  from  one  building  to  another  through 
the  corridor,  and  give  the  fire-fighting  force  a  chance  to 
control  it. 

Inclosed  Courts — In  some  instances,  buildings  have 
been  erected  around  inclosed  courts  with  no  direct  out- 
let; these  should  be  provided  with  openings  affording 
access  and  exit  to  opposite  sides  of  the  courts. 

Protection  of  Ventilators — All  ventilator  openings 
should  be  screened  to  prevent  entrance  of  sparks. 

Preservation  of  Fire  Breaks — It  is  important  that  all 
spaces  between  buildings,  particularly  those  intended 
for  fire  breaks,  be  kept  free  and  clear  of  all  combust- 
ible material  and  additional  buildings.  There  has  been 
a  strong  tendency  in  some  emergency  camps  tc  utilize 
such  spaces  for  storage  of  combustible  supplies,  or 
refuse,  and  there  has  apparently  been  an  irresistible 
temptation  to  erect  other  buildings  in  these  vacant 
spaces.    Such  practice  should  be  prohibited. 

The  storage  of  combustible  material,  such  a.s  hay, 
wood,  barrels,  etc.,  in  large  quantities  in  open  spaces, 
even  considerably  remote  from  the  camp,  should  be  dis- 
couraged. The  chances  of  controlling  a  fire  in  such 
material,  and  consequent  reduction  in  loss,  are  greatly 
increased  by  subdividing  the  material  in  storage  lots  of 
moderate  size. 

Fire-Fighting  Equipment  —  Fire-fighting  equipment 
of  every  kind  should  be  regularly  inspected,  and  should 
be  rigidly  maintained  in  perfect  working  order. 


Few  Frozen  Mains  at  Camp  Grant 

Water  mains  at  Camp  Grant,  Rockford,  111.,  suffered 
little  from  frost  last  winter,  principally  because  of  the 
thick  layer  of  snow.  The  mains  are  laid  5  to  6  I't. 
below  ground  level;  no  trouble  was  encountered  uniil 
spring,  and  then  the  only  pipes  frozen  were  of  2-in. 
diameter  and  smaller.  These  were  thawed  out  quickly 
with  an  electrical  apparatus. 

Surprisingly  few  cases  of  broken  mains  have  occurred, 
and  these  cause  no  serious  trouble,  for  the  section  in 
which  a  break  occurs  can  be  cut  out,  the  mains  boing 
laid  in  a  system  of  interlocking  loops,  as  described  in 
Engineering  News-Record  of  Aug.  30,  1917.  p.  388. 
In  consequence,  only  the  barracks  adjacent  to  the  break 
are  inconvenienced. 

First  Lieut.  C.  W.  Older,  Q.M.C.,  N.A.,  is  the  officer 
in  charge  of  water-works  and  plumbing. 


State  Law  Limits  Castieton  Bridge 
to  Single  Span 

Act     Prchibit.s     Center     Pier — War     Department 

Approved  Two-Span  Design — Four  Million 

Dollars  Excess  Cost  Involved 

JURISDICTION  over  bridges  crossing  navigable 
.streams  has  been  assumed  by  New  York  State 
through  a  recent  act  of  the  legislature  aiming  to  con- 
trol the  construction  of  a  proposed  bridge  over  the 
Hudson  River  at  Castieton.  The  War  Department  had 
previously  approved  the  design  prepared  for  the  bridge, 
in  accordance  with  th'"  Federal  law  vesting  in  the  War 
Department  the  exclusive  control  over  bridges  crossing 
navigable  streams.  As  the  new  State  law  vitiates  this 
appioval,  the  question  of  State  or  Federal  jurisdiction 
is  at  once  raised. 

The  Castieton  bridge  is  part  of  an  important  cut- 
off line  projected  by  the  New  Ycrk  Central  R.R.  which 
would  furnish  an  urgently  needed  improvement  in  trans- 
portation from  the  Great  Lakes  to  New  York  and  Bos- 
ton. As  the  map  shows,  the  line  bypasses  the  Albany 
district.  Because  the  trackage  available  in  this  district 
is  limited,  the  new  line  would  enable  the  transportation 
of  freight  to  gain  several  days,  and  would  materially 
increase  the  traffic  capacity  of  the  New  York  Central 
system.  It  would  eliminate  about  300  ft.  of  rise  and 
fall  and  release  from  pusher  service  ten  switch  engines, 
which  are  now  required  for  trains  westbound  out  of 
Albany. 

Figures  bearing  on  the  questions  of  bridge  design  in- 
volved in  the  case,  obtained  from  H.  T.  Welty,  engineer 
of  structures,  New  York  Central  R.R.,  show  that  the 
new  State  law  would  require  an  excess  expenditure  of 
about  $4,000,000  for  the  bridge.  At  a  hearing  before 
the  Governor,  however,  supporter."^  of  the  law  asserted 
that  the  excess  cost  need  not  be  greater  than  Sl.000,000. 
In  connection  with  this  ''laim  they  presented  a  rough 
sketch  of  a  steel  arch  spanning  1000  ft.  A  sketch  of  a 
cantilever  span  with  low  masonry  piers  was  also  sub- 
mitted. Neither  the  arch  nor  the  cantilever,  howevei, 
maintained  the  required  vertical  clearance  for  the  full 
width  between  dikes. 

It  was  argued  for  the  law  that  future  navigation 
interests  will  require  a  channel  equal  to  the  full  width 
between  Government  dikes.  This  argument  is  based  on 
the  expectation  that  ocean  traffic  will  in  the  future  go 
up  the  Hudson  River  to  Albany.  The  present  Govern- 
ment channel  width  north  of  Hudson  is  400  ft.,  at  the 
maximum,  with  a  dredged  depth  of  12  ft.  Studies  made 
by  the  War  Department  indicated  that  the  600-ft.  span 
of  the  approved  design  would  not  impede  vessels  even 
if  the  Hudson  River  is  improved  for  ocean  steamship 
traffic  terminating  at  Albany,  with  a  depth  of  channel  of 
27  ft.  The  Central  New  England  R.R.  bridge  at  Pough- 
keepsie,  fifty  miles  below  Castieton,  has  a  center  span 
of  540  feet. 

The  law  amends  the  general  railroad  law  by  inserting 
the  provision  that  the  State  Engineer  and  the  State 
Superintendent  of  Public  Works  must  approve  the  plans 
for  any  proposed  railroad  bridge  "across  the  Hudson 
river,  or  any  approaches  thereto,  at  any  place  or  point 
between  the  Federal  dam  at  the  city  of  Troy  and  the 
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CASTLETON  CUT-OFF  PROJECTED  TO  CARRY  TRAFFIC     AROUND   CONpESTED  ALBANY   DISTRICT 


most  southerly  point  therefrom  where  both  opposite 
banks  are  wholly  within  the  state  of  New  York."  These 
officials  are  forbidden  to  approve  a  design  providing 
for  "more  than  a  single  span  across  the  Hudson  River 
between  the  present  dike  lines  or  for  any  pier  or  abut- 
ment between  the  present  dike  lines  of  the  river,  or  for 
a  clearance  of  less  than  135  ft."  above  mean  river  level. 
While  general  in  its  terms,  the  law  was  drawn  with 
direct  reference  to  the  Castleton  bridge.  Government 
dikes  or  training  walls  do  not  exist  in  the  Hudson  out- 
side of  a  short  section  of  the  river. 

The  design  approved  by  the  War  Department  pro- 
vides two  simple  truss  spans  of  600  and  408  ft.  flanked 
by  a  west  approach  viaduct  about  1200  ft.  long  and  an 
east  approach  viaduct  about  3000  ft.  long.  This  design 
is  shown  in  the  upper  sketch  of  the  accompanying  draw- 
ing. The  lower  sketch  shows  the  structure  that  would 
be  required  under  the  new  state  law.  Both  designs  have 
been  worked  out  by  trial  and  adjustment  of  the  spans 
and  proportions  to  secure  maximum  efiiciency. 


In  the  cantilever  design,  the  position  and  spacing  of 
the  main  piers  are  fixed  by  the  dike  lines,  but  the  posi- 
tion of  the  anchor  piers  permits  of  adjustment.  The 
anchor-span  length  of  309  ft.  shown  is  to  be  regarded 
as  tentative,  based  on  comparative  estimates  for  several 
span  lengths  but  subject  to  change  if  further  study 
should  show  another  length  to  afford  increased  economy, 
show  another  length  to  afford  increased  economy. 

The  basis  of  proportioning  in  both  cases  was  E65 
loading  for  the  trusses,  and  E70  loading  for  the  floor. 
The  bridge  is  to  carry  two  tracks.  Open-tie  floor  con- 
struction is  to  be  used  in  the  truss  spans,  and  ballasted 
concrete  slab  decking  on  the  viaduct.  The  use  of  fender 
girders  is  contemplated,  to  make  the  bridge  fully  as  safe 
against  accidents  caused  by  derailment  as  the  ordinary 
short-span  girder  structure.  Horizontal  skid  girders 
attached  to  the  trusses,  as  used  on  the  Beaver  bridge 
of  the  Pittsburgh  &  Lake  Erie  R.R.,  are  planned  for 
the  simple  spans.  In  a  cantilever  span  the  fender  sys- 
tem would  probably  take  the  form  of  through  longi- 
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tudinal  girders  in  the  floor  system,  similar  to  those  used 
in  the  Forth  and  Quebec  bridges. 

In  the  simple-span  design  the  two  river  spans  weigh 
8200  tons,  while  in  the  cantilever  structure  the  1748-ft. 
length  between  anchor  piers  weighs  29,000  tons.  The 
calculated  weights  were  compared  with  the  weights  of 
several  existing  bridges  of  similar  type  and  capacity, 
and  were  found  to  agree  closely. 

The  cakulations  were  based  on  the  use  of  structural 
steel;  it  is  believed  that  estimates  for  special  high- 
strength  steel  would  not  change  greatly  the  ratio  of 
weights.  However,  in  comparing  the  figures,  allow- 
ance must  be  made  for  the  difference  in  length  of  the 
approach  viaduct.  The  estimates  for  the  viaduct  are 
14,800  tons  for  the  simple-span  design,  and  12,300  tons 
for  the  cantilever  design,  using  in  both  cases  a  steel 
structure  as  shown  in  the  drawing,  with  65-ft.  tower 
spans  and  100-ft.  intermediate  spans. 

The  total  steel  weights  for  the  two  bridges,  then,  are 
23,000  and  41,300  tons.  Thus,  the  single-span  cantilever 
design  demanded  by  the  New  York  State  legislature 
requires  18,300  tons  more  steel  than  the  other.  The  cost 
would  be  about  $3,900,000  greater,  on  the  basis  of  unit 
costs  of  six  to  eight  cents  per  pound  for  the  steelwork 
erected.    The  viaduct  was  estimated  at  the  lower  figure 


and  the  cantilever  structure  at  the  higher,  the  simple 
spans  being  intermediate.  The  cost  of  the  fabework 
re(4Uired  to  erect  the  simple  span,  and  that  of  the 
anchor  spans  of  the  cantilever  design,  were  estimated 
separately. 

The  approach  viaduct,  for  which  a  .steel  trestle  design 
is  shown,  has  been  the  subject  of  detailed  study.  Two 
principal  alternative  designs  were  considered,  concrete 
arches  of  about  175  ft  span  and  o50-ft.  steel  arches. 
The  latter  proved  uneconomical,  while  the  concrete  arch 
design  was  found  to  have  points  of  advantage.  Prices 
have  varied  so  greatly  in  the  past  two  years  that  esti- 
mates of  comparative  costs  are  not  reliable  for  ani' 
great  length  of  time. 

The  foundation  conditions  are  fully  con.stant  over  the 
entire  width  of  the  crossing.  Good  foundation  rock  is 
encountered  about  50  ft.  below  mean  tide  at  the  w^st 
end  and  about  40  ft.  at  the  east  end.  For  the  main 
piers  pneumatic  caissons  were  contemplated;  for  the 
viaduct  pedestals,  piles  or  cylinders  dredged  down  to 
the  rock. 

The  plans  as  shown  were  worked  out  by  the  engineer- 
ing department  of  the  New  York  Central  R.R.  for  the 
Hudson  River  Connecting  Railroad  Corporation,  its 
subsidiary.    George  W.  Kittredge  is  chief  engineer. 


Study  of  Mechanical  Hysteresis  Will  Advance 
Our  Knowledge  of  Materials 

Failure  Under  Repeated  Stress  Apparently  Related  to  Loss  of  Energy  in  Stress — Cycle  of  Loading  and 
Unloading — Some  Effects  of  Hysteresis  Analogous  to  Those  of  Backlash  and  Dashpot  Action 

By  Frederick  J.  Schlink 

Associate    Physicist,    United    States    Bureau    of    Standards,    Washington 


APART  from  the  investigations  of  the  metallurgist, 
studies  of  the  mechanical  quality  of  materials  very 
largely  take  the  form  of  determinations  of  elastic 
limit,  ultimate  strength,  deformations  at  yield  point 
and  at  rupture,  and  similar  properties  directly  deter- 
minable from  a  single  series  of  readings  upon  the  speci- 
men tested.  Observations  of  this  character,  it  would 
seem,  cannot  greatly  further  our  knowledge  of  the  ac- 
tion of  materials  under  stress.  In  certain  studies  un- 
derlying the  design  of  measuring  instruments  the 
writer  has  been  impressed  by  the  important  role  which 
the  property  of  mechanical  hysteresis  plays.  The  rela- 
tion of  this  property  to  the  endurance  and  tenacity  of 
materials  has  been  discussed  only  in  a  way  that  is 
limited  and  far  from  exhaustive. 

The  investigation  of  hysteresis  in  the  metals  has  been 
handicapped  by  the  want  of  measuring  instruments  that 
are  sensitive  enough  to  determine  the  extremely  small 
strain  differences  involved.  On  this  account,  most  of 
the  determinations  made  have  been  in  connection  with 
wires  and  rods  in  torsion.  Recently  J.  J.  Guest  and 
F.  C.  Lea  have  published  an  important  paper  on  this 
subject  (Proceedings  of  the  Royal  Society,  June,  1917) 
in  which  the  existence  of  hysteresis  (torsional),  even  at 
low  stresses,  is  clearly  demonstrated  and  defined.  Im- 
portant conclusions  are  drawn  relating  to  the  effects 
of  low-temperature  heat  treatment  in  removing  the 
initial  stresses  which  contribute  to  the  hysteresis  phe- 


nomenon, and  to  the  absence  of  elastic  after-effect  at 
loads  so  low  as  not  to  overstrain  any  portion  of  thfe 
specimen.  To  be  sure,  new  that  the  concept  of  the  elas- 
tic limit  has  been  demolished,  we  are  somewhat  at  a 
loss  to  define  "overstrain." 

Hysteresis  Defined  As  the  Lag  of  Strain  Behind 
Stress  in  Cyclic  Loading 

Hysteresis  may  be  defined  by  reference  to  the  load- 
deformation  curve  of  a  specimen  carried  through  a 
cycle  of  loading  and  unloading.  The  material  fails  to 
follow  the  same  rate  of  deformation  in  relation  to  load 
during  the  period  of  release  of  stress  as  during  the 
period  of  its  application.  As  a  result  of  this  difference 
between  the  behavior  of  the  specimen  with  the  load  in- 
creasing and  that  with  the  load  decreasing,  the  lines 
of  the  load-extension  graph  corresponding  to  these  two 
processes  are  not  coincident.  This  displacement  be- 
tween the  increasing-load  and  decreasing-load  lines  of 
the  graph,  when  exhibited  through  a  complete  and 
closed  cycle  of  loading  and  unloading,  gives  rise  to  a 
loop  known  as  the  hysteresis  loop. 

The  area  of  this  loop  represents  the  loss  of  energ>' 
due  to  imperfect  elasticity;  that  is.  the  portion  of  the 
energy  supplied  to  the  specimen  during  the  cycle  which 
is  not  recoverable  when  the  stress  is  returned  to  its 
initial  status.  It  seems  obvious  that  this  absorbed 
energy    is    somehow    related   to   the    so-called    fatigue 
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failure  of  structural  materials  under  repeated  stress 
application.  This  energy  is  largely  expended  in  break- 
ing down  the  structure  and  tenacity  of  the  stressed 

body. 

To  give  concreteness  to  this  consideration,  let  us  con- 
sider the  case  of  a  body  in  which  the  component  ele- 
ments may  be  looked  upon  as  of  finite  dimensions;  for 
example,  a  specimen  of  cloth.  When  a  tensile  load  is 
applied  to  this  material  it  is  certain  that  before  all  of 
the  longitudinal  yarns  can  take  up  the  stress,  a  phase 
of  mutual  adjustment  of  the  yarns  and  their  compon- 
ent fibers  must  take  place.  Some  will  be  slack  while 
others  will  be  taut,  some  will  be  in  close  adherence  to 
their  neighbors  while  others  will  have  comparative 
independence  of  action  in  the  initial  unstressed  condi- 
tion. When  the  load  is  applied  the  slack  fibers  and 
yarns  take  up  a  portion  of  the  load,  after  the  first 
stretching  of  those  that  are  taut,  while  those  which 
adhere  to  adjacent  ones  will  slip  relatively  to  their 
neighbors  in  amounts  dependent  upon  their  orienta- 
tion, their  moduli  of  elasticity  and  their  initial  taut- 
ness.  As  the  load  increases,  these  adjustments  within 
the  fabric  decrease  until  incipient  failure  sets  in. 

If,  before  the  last  named  state  is  reached,  the  load  is 
removed,  the  specimen  will  return  to  a  condition  of 
zero  stress,  but  its  extension  will  not  return  to  zero, 
as  some  of  the  displacements  which  have  taken  place 
during  the  earlier  stages  of  stress  application  are 
not  reversible,  being  maintained  at  more  or  less 
definite  values  by  the  friction  which  exists  between 
the  contiguous  elements.  If  a  second  cycle  of  loading 
take  place,  many  of  these  adjustments  will  not  recur, 
since  the  fibers  have  been  permanently  disposed  into 
positions  most  favorable  to  uniform  distribution  of  the 
stress.  A  fairly  definite  proportion  of  them,  however, 
will  recur,  comprising  mainly  those  which,  due  to 
insufficiency  of  friction  between  elements,  have  been 
allowed  to  approximate  their  initial  condition  of  slack- 
ness or  mutual  contact.  Thus,  at  every  repetiton  of  the 
loading  and  unloading  cycle  certain  slips  and  shifts 
will  take  place  in  the  fabric,  decreasing,  however,  in 
number  and  extent  with  each  succeeding  repetition. 

It  is  this  condition  which  must  largely  account  for 
the  ultimate  failure  of  the  fabric  under  repeated  load- 
ings, since  the  energy  involved  in  these  slips  and  shifts 
of  the  fibers  and  yarns  is  largely  expended  in  mechani- 
cal wear  of  the  material  itself,  diminishing  the  effective 
cross-sections  and  breaking  down  the  adhesions  and 
interlockings  which  exist  between  the  component  fibers 
of  the  yarn  and  between  the  component  yarns  of  the 
fabric. 

Possible  Relation  Between  Hysteresis  and  Endur- 
ance 

It  is  believed  that  something  of  the  same  sort  goes 
on  in  the  more  usual  structural  materials,  such  as 
metals,  masonry,  leather,  etc.  We  know  that  even  in 
the  metals  a  discernible  slipping  of  crystal  surfaces 
actuE^lly  does  occur  under  repetition  of  stress.  Is  it 
not  quite  likely  that  the  form  and  magnitude  of 
the  hysteresis  loop  will  afford  an  index  of  the  en- 
durance of  the  material  under  repeated  load,  an  index 
in  fact  far  superior  to  that  obtained  through  the  ex- 
pensive and  protracted  endurance  tests? 


Helical  springs,  as  is  well  known,  have  superior  prop- 
erties as  regards  endurance  under  repeated  loading 
compared  with  flat  springs  working  under  ostensibly 
equivalent  unit  stresses.  May  this  not  be  due  to  a  greater 
uniformity  in  the  stress  condition  which  obtains  in  the 
helical  spring  within  a  given  bundle  of  contiguous  ele- 
ments, in  contradistinction  to  the  relative  slipping  and 
interstrain  between  contiguous  elements  in  the  flat 
spring  which,  as  the  beam  theory  shows,  functions  un- 
der stress  conditions  varying  in  every  cross-section, 
both  longitudinally  and  transversely?  Expressed  in 
somewhat  different  form,  may  not  the  difference 
between  favorable  and  unfavorable  properties  of  a 
given  structural  form  as  regards  endurance  under  re- 
peated stresses  be  expressed  as  a  function  of  the 
gradients  of  stresses  across  its  sections? 

In  the  large  field  of  measuring  instruments,  the  role 
of  hysteresis  is  a  vital  one,  being  evidenced  by  differ- 
ences in  successive  instrumental  readings  under  iden- 
tical conditions  as  regards  the  quantity  being  measured 
and  the  other  circumstances  associated  with  the  obser- 
vation. For  example,  in  an  aneroid  barometer,  the  read- 
ing at  a  given  atmospheric  pressure  will  differ  accord- 
ingly as  the  pressure  has  been  increasing  or  decreas- 
ing. Two  causes  contribute  to  this:  the  first,  backlash 
in  the  mechan'sm,  and  the  second,  hysteresis,  princi- 
pally in  the  force-measuring  elements  of  the  aneroid — 
the  diaphragm  and  the  spring. 

The  amount  of  this  hysteresis  is  subject  to  variation 
from  several  causes,  as  the  magnitude  of  the  stresses 
obtaining  in  the  diaphragm  at  the  particular  atmos- 
pheric pressure,  and  the  temperature  at  which  observa- 
tions are  taken.  Here,  then,  we  have  an  instrumental 
error  of  a  sort  not  to  be  voided  by  the  application  of 
corrections,  and  on  that  account  of  the  most  adverse 
character.  This  error  is  common  in  such  instruments 
as  the  Bourdon  pressure  gage,  in  which  it  is  increased 
by  the  common  practice  of  using  brass  for  the  Bourdon 
tube,  this  alloy  having  relatively  unfavorable  proper- 
ties for  measuring  purposes,  in  the  sense  that  its  me- 
chanical hysteresis  is  high. 

Hysteresis    a     Source    of    Error    in     Measuring 
Instruments 

Either  hysteresis  or  its  mechanical  analogue,  back- 
lash, is  present  with  startling  regularity  in  every  meas- 
uring instrument.  Even  in  an  automatic  scale,  where 
the  parts  may  all  be  subject  to  low  working  stresses 
and  may  be  constructed  with  the  utmost  care  and  nicety 
of  fit,  the  scale  readings  exhibit  the  characteristic  di- 
vergence between  the  increasing  load  and  decreasing 
load  branches  of  the  correction  curve,  strikingly  similar 
to  the  hysteresis  loop  met  with  in  the  stress  examina- 
tion of  a  material.  If  the  scale  is  not  of  the  elastic- 
resistor  type,  of  which  the  spring  scale  is  an  example, 
the  hysteresis  loop  must  arise  almost  exclusively  from 
non-reverting  shifts  and  the  like  in  the  linkages.  That 
this  is  the  case  is  clearly  shown  in  such  a  scale  by  the 
settling  back  to  the  initial  condition  which  occurs  when 
the  parts  of  the  scale  are  sharply  jarred  under  load. 

The  effects  of  backlash  in  producing  this  loop  have 
been  carefully  examined  by  the  author,  and,  instead  of 
being  of  the  irregular  and  unaccountable  type  which 
they  have  commonly  been  supposed  to  be,  they  are  shown 
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by  analysis  to  produce  diverj^ences  in  the  readings  of 
the  instrument  exactly  analoj?ous  to  the  hysteresis 
curve  for  the  loading  and  unloading  of  a  structural 
material.  It  will  not  be  worth  while  to  digress  at  this 
time  for  detailed  demonstration  of  these  facts,  but  it 
may  be  said  that  almost  every  characteristic  of  the 
hysteresis  phenomenon  for  a  stressed  structural  ma- 
terial is  duplicated  in  a  mechanism  containing  back- 
lash, in  that  the  width  of  the  loop  is  distinctly  a  func- 
tion of  the  range  of  motion  or  reading  over  which  the 
instrument  has  been  operated — corresponding  to  the 
range  of  stress,  which  affects  the  width  of  the  hysteresis 
loop  in  a  stressed  structural  specimen — and  in  that  the 
size  of  the  loop  increases  with  poor  fitting  of  the  parts 
and  with  excessive  clearance  and  frictional  resistances 
generally,  as  it  does  in  the  case  of  a  structural  speci- 
men which  is  not  homogeneous  or  continuous  and  in 
which  we  may  expect  to  find  elasticity  notably  imperfect. 

Many   Relations    of   the    Question    Need    To    Be 
Investigated 

The  absolute  regularity  with  which  this  phenomenon 
of  hysteresis  occurs  in  measuring  instruments  of  every 
sort,  and  the  similarity  of  its  occurrence  in  the  case  of 
structural  members  brings  strongly  to  consideration 
the  need  of  acquiring  a  better  knowledge  of  the  sub- 
ject. Both  kinds  of  irreversibility  are  "backlash";  the 
one  in  finite  dimensions  and  the  other  in  infinitesimal 
ones.  Both  are  characterized  by  slips  and  shifts  of  the 
component  parts  of  the  structure  or  mechanism.  In 
the  one  case  perceptible  mechanical  wear  occurs;  in  the 
other  more  or  less  gradual  destruction  of  the  tenacity 
properties  or  of  the  shape  or  dimensions  of  the 
specimen. 

In  order  to  make  more  evident  the  broad  relation  of 
this  question  to  mechanical  problems,  let  us  consider 
one  or  two  simple  applications.  The  so-called  fiber  re- 
producer needles,  often  used  on  graphophones,  are  dis- 
tinguished for  the  softness  of  their  tone.  Considera- 
tion shows,  however,  that  there  is  not  only  a  soften- 
ing of  the  tone  but  a  loss  of  some  of  the  tone  com- 
ponents, since,  if  the  needle  were  perfectly  elastic,  prac- 
tically all  of  the  energy  represented  by  the  undulations 
in  the  record  disk  would  ultimately  reach  the  reproducer 
diaphragm  and  there  be  transformed  into  audible 
sound.  This  is  not  the  case.  The  fiber  needle  does  not 
transmit  all  of  the  energy  which  it  receives  from  the 
record  groove,  but  damps  out  much  of  it,  owing  to  the 
imperfect  elasticity  of  the  fiber.  This  not  only  reduces 
the  volume  but  also  modifies  the  complexity  of  the  tciie 
and  impairs  the  accuracy  of  reproduction.  At  the  sar  ;e 
time  that  such  a  needle  reduces  the  scratching  noises 
originating  at  the  needle  tip,  it  also  eliminates  certain 
desirable  elements  of  the  tone,  namely,  the  high-fre- 
quency overtones.  This  is  the  result  of  hysteresis  in 
the  material  of  the  needle. 

Aeroplane  Shock  Absorbers  Should  Have  High 
Hysteresis 

Recently  certain  samples  of  felt  were  to  be  examined 
with  regard  to  their  suitability  for  use  in  shock-absorb- 
ing parts  of  aeroplanes.  At  once  the  question  was 
raised  as  to  how  the  properties  of  the  material  which 
would  make  it  suitable  for  this  purpose  could  be  de- 


fined. Were  the  material  perfectly  elastic,  the  only  way 
in  which  it  could  diminish  the  efTect.s  of  a  severe  blow 
would  be  in  transforming  a  shock  or  vibration  of  low 
frequency  into  numerous  vibrations  of  high  frequency, 
the  effect  of  which  would  be  less  destructive  to  life  or 
material. 

This  is,  in  fact,  the  principle  upon  which  automobile 
shock  absorbers  of  the  most  common  type  operate,  in 
that  .springs  of  high  flexibility  are  so  coupled  with  the 
springs  supporting  the  body  of  the  car  as  to  dissipate 
in  vibrations  of  higher  frequency  the  large  displace- 
ments of  the  regular  springs.  On  the  other  hand,  were 
the  material  in  que.stion  perfectly  inelastic  (^or  plastic), 
it  could  only  perform  its  function  once,  since  its  first 
use  would  deform  it  to  a  condition  in  which  it  would 
act  as  a  mere  transmitting  medium  incapable  of  ab- 
sorbing further  contributions  of  energy. 

Dashpot  Action  in  Shock  Absorption  Is  a 
Desirable  Quj*lity 

After  these  considerations,  we  may  ask  what  are  the 
desirable  properties  of  a  felt  material  to  be  used  as 
shock  absorbent.  It  should  have  hysteresis  of  a  large 
enough  order  to  absorb  rather  than  to  transmit  much 
of  the  energy  of  a  blow,  but  it  must  have  elasticity 
enough  so  that  it  will  not  fall  short  by  too  great  an 
amount  of  returning  to  its  initial  bulk  after  being  sub- 
jected to  such  a  blow.  Moreover — and  this  is  a  distinct 
and  perhaps  equally  important  phase  of  the  question — 
the  felt  may  absorb  energy  at  once  by  its  deformation, 
giving  it  out  again  only  after  the  lapse  of  a  more  or 
less  protracted  interval  of  time:  this  is  the  time  factor 
in  elasticity. 

This  is  analogous  to  a  second  t\-pe  of  automobile 
shock  absorber — that  in  which  a  dashpot  is  used,  in 
which  the  stiffness  in  one  direction  is  slight  and  prac- 
tically independent  of  time,  while  in  the  other  direc- 
tion, though  the  stiffness  may  be  similarly  small  in 
amount,  it  is  governed  bj  the  restriction  that  the  rate 
at  which  energy  is  restored  is  limited,  to  the  end  that 
the  mechanism  return  to  its  original  position  only  after 
the  lapse  of  a  considerable  time.  A  common  form  ot 
dashpot,  in  which  the  piston  carries  valves  opening  in 
one  direction  only,  is  an  example  of  such  an  arrange- 
ment for  shock  absorption.  It  is  analogous  to  a  struc- 
tural member  having  small  hystercois  but  extremely 
large  time  lag  in  its  deformation  for  a  particular  sense 
of  load  application. 

The  question  of  time  lag,  commonly  known  as  elastic 
after  effect,  is  closely  associated  with  the  study  of 
hysteresis.  This  is  exemplified  by  the  fact  that  in  the 
less  elastic  materials,  such  as  rubber,  which  is  much 
used  as  a  shock  absorber  in  bumpers  and  the  like,  the 
hysteresis  loop  is  subject  to  variation  in  its  area  and 
form,  dependent  upon  the  rate  at  which  stress  is  ap- 
plied and  the  time  elapsing  between  alternations  of 
stress.  Neither  property  can  rightly  be  investigated 
without  reference  to  the  other. 

The  author  ventures  the  opinion  that  in  this  field 
much  of  striking  interest  and  value  to  the  engineer  can 
be  developed  by  moderate  expenditure  in  research.  It 
seems  reasonable  even  to  suppose  that  the  most  import- 
ant results  to  be  gained  in  the  fieM  of  materials  re- 
search are  to  be  sought  in  this  direction. 
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Trucks  on  Concrete  Roadways  Distribute 
Supplies  at  Railway  Shops 

Santa  Fe  Railway  Handles  Stores  at  Topeka  Shops  by  Tractors  and  Trailers— Traction  Tests  Made  with 
Small  Trucks  on  Several  Types  of  Surface  Show  Lowest  Drawbar  Pull  on  Concrete 

By  Con.  M.  Buck 

Division  Engineer,  Atchison,  Topeka  &  Santa  Fe  Railway,  Topeka,  Kan. 


CONCRETE  roadways  to  facilitate  the  trucking  and 
hauling  of  storehouse  supplies  between  storehouses, 
shops  and  freight  cars  are  being  built  by  the  Atchison, 
Topeka  &  Santa  Fe  Ry.  at  its  extensive  shops  at  Topeka, 
Kan.  About  2i  miles  of  these  roadways,  from  8  to 
12  ft.  wide,  are  now  under  construction,  and  already 
the  use  of  large  and  small  motor  trucks  and  trailers 
on  them  has  shown  a  great  saving  as  compared  with 
horse-drawn  wagons,  push  cars  and  hand  trucks. 
Several  types  of  pavement  for  the  roadways  were 
tested,  and  concrete  showed  the  lowest  drawbar  pull. 

A  study  of  the  hauling  and  trucking  conditions  was 
made,  and  it  was  found  that  the  greatest  economy  to 
the  company  would  result  from  the  building  of  a  system 
of  concrete  roadways.  This  study  included  a  series  of 
tests  covering  the  performance  of  an  electric  truck 
loaded  and  light,  with  and  without  loaded  trailers,  and 
moving  over  roadways  of  earth,  oiled  cinders,  wood, 
iron  and  concrete.  Electric  industrial  or  shop  trucks 
used  at  Topeka  are  of  40,000  lb.  capacity,  weigh- 
ing 2220  lb.,  and  having  rubber-tired  wheels  ISJ  in. 
in  diameter,  with  3-in.  tread.  The  trailers  weigh 
about  400  lb.  each.  They  have  82-in.  front  wheels  with 
2i-in.  tread,  and  18-in.  rear  wheels  with  3i-in.  tread. 

It  was  found  that  with  a  truck  and  trailers  each 
carrying  2000-lb.  loads,  the  truck  could  pull  four  trailers 
on  a  concrete  roadway  with  less  power  at  the  motor 
and  less  drawbar  pull  than  it  took  to  move  the  truck 
and  one  trailer  on   a  cinder  roadway.     The   drawbar 


pull  per  trailer  in  starting  the  load  was  90  lb.  on  con- 
crete, 95  lb.  on  metal,  125  lb.  on  brick,  165  lb.  on  wood 
and  475  lb.  on  the  cinder  roadway.  To  keep  the  load 
moving  it  took  a  steady  pull  of  30  to  35  lb.  for  one 
loaded  trailer  on  smooth  trowel-finished  concrete,  47 
lb.  on  rough-surfaced  concrete,  57  lb.  on  brick  paving 
and  225  to  250  lb.  on  cinder  roadway. 

Concrete  paving  was  selected  on  the  basis  of  its 
favorable  results  in  these  tests.  Plans  and  estimates 
were  prepared,  and  authority  was  received  for  the  con- 
struction of  10,706  sq.yd.  of  12-ft.  roadway  and  3.490 
sq.yd.  of  roadway  of  smaller  widths,  together  with  89 
crossings  of  main  and  switch  tracks  in  the  yards.  To 
this  has  been  added  7625  sq.yd.  of  paving  between  the 
machine  shop,  blacksmith  shop  and  power  house  which 
was  originally  authorized  for  brick  paving. 

Company  forces  are  employed  in  the  construction  of 
these  roadways.  All  side  forms  are  of  wood,  set  to  line 
and  grade  as  established  by  the  engineering  party. 
Any  surplus  dirt  is  then  thrown  out  and  the  subgrade 
is  dressed  carefully  to  the  level  of  the  bottom  of  the 
2  X  6-in.  planks  used  for  these  forms.  As  most  of  the 
roads  are  located  where  cinder  roadways  now  exist, 
they  have  good  firm  subgrade  which  requires  no 
tamping.  Where  possible  the  excavated  dirt  is  used 
against  the  shoulder  and  the  excess  is  then  carried  away. 

One-course  concrete  6  in.  thick  is  used  for  the  road- 
ways. The  cement  conforms  to  the  specifications  of 
the  American  Society  for  Testing  Materials.     The  fine 
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aggregate  is  clean  sharp  Kaw  River  sand,  taken  from 
the  river  at  Topeka  and  deUvered  at  the  work  in  cars. 
The  coarse  aggregate  consists  of  clean  crusher-run 
Garnett  crushed  stone,  li  in.  maximum  size,  from  which 
all  fine  screenings  have  been  removed.  This  stone  is 
also  delivered  in  cars. 

The  concrete  is  proportioned  1:2:4,  and  is  mixed 
in  a  gasoline-driven  batch  mixer  of  10-ft.  capacity. 
Each  batch  is  made  with  one  sack  of  cement,  2  cu.ft. 
of  sand,  4  cu.ft.  of  crushed  stone,  and  6  gal.  of  water, 
and  is  mixed  for  I2  min.    The  steel  reinforcement  con- 


the  top  comer  from  being  broken  away  by  the  traffic. 

The  mixer  delivers  the  concrete  through  its  di.scharge 
chute  into  position  in  the  roadway,  where  it  is  evenly 
spread  a.id  .struck  to  surface  with  a  template  which 
gives  a  i-in.  crown  to  the  surface.  At  the  proper  time- 
di.stance  behind  the  concreting  gang  works  the  finisher, 
who  after  floating  the  surface  with  a  wooden  float  gives 
it  a  brush  finish. 

As  soon  as  the  surface  has  taken  a  set,  the  area  is 
covered  with  dirt  and  kept  moist  for  one  week,  no 
traffic   being   allowed   to  pass   over  the   roadway   until 


A— ELECTRIC  TRUCK  AND  TRAILERS  WITH  17,500  LB.  OF  BRASS  CASTINGS.      B— RECONSTRUCTED  MOTOR  HAULING 

FOUR  TRAILERS  WITH  CASTINGS.      C— MOTOR  TRUCK  WITH  64  SACKS  OF  CEMENT.     D — SMALL  ELECTRIC 

TRUCK  WITH  LIGHT  LO.\D  HAULING   HEAVILY   LOADED   TRAILER 


sists  of  one  ij-in.  square  corrugated  bar  along  each 
edge  of  a  12-ft.  roadway,  this  being  staked  to  hold 
it  in  the  center  of  thickness  of  the  slab.  For  transverse 
reinforcement  there  is  a  26-in.  width  of  woven-wire 
fencing  placed  on  each  side  of  each  expansion  joint. 

Expansion  joints  are  spaced  30  ft.  apart,  and  are 
composed  of  two  thicknesses  of  tar  paper  held  in  place 
by  a  steel  plate  6x4  in.,  which  is  pulled  out  as  soon 
as  concrete  has  been  placed  to  a  point  10  ft.  in  advance 
of  the  joint.  Some  of  this  work  is  being  laid  without 
expansion  joints,  and  we  figure  that  it  will  be  no  more 
expensive  to  maintain  the  self-made  joints  or  cracks 
than  the  regular  joints.  For  roadways  less  than  12 
ft.  in  width  it  was  thought  unnecessary  to  use  the 
side  reinforcing  bars,  but  they  are  reinforced  at  the 
joints. 

Where  roadways  entering  at  the  side  are  of  materials 
other  than  concrete,  an  angle  iron  2x2xi  in.  is 
anchored  on  the  edge  of  the  concrete  roadway  to  protect 


after  28  days.  At  the  end  of  this  curing  period  the 
dirt  is  washed  from  the  surface  by  the  use  of  a  fire 
hose.  The  dirt  shoulders  are  then  dressed,  and  the 
road  is  placed  in  service. 

We  are  also  using  a  long-handled  8-in.  roller,  6  ft. 
long,  made  of  ,i-in.  steel,  to  compact  the  concrete  and 
roll  out  the  excess  water.  After  this  we  drag  the 
surface  with  a  rubber  hose  and  then  float  it  with  a 
wooden  float  and  give  it  a  brush  finish  as  mentioned 
above.  The  roller  seems  to  give  good  results  in  making 
the  concrete  more  dense  and  hastening  the  setting. 

Where  the  roadway  crosses  the  main  line  the  cross- 
ings are  constructed  with  concrete  12  in.  deep  beneath 
the  ties  and  filled  to  the  top  of  the  ties.  Upon  this 
are  placed  a  sand  cushion  and  brick  paving.  The 
flangeways  are  made  by  angle  irons  3ix3Jxl  in., 
the  horizontal  bottom  leg  of  the  angle  resting  on 
concrete  blocking  with  its  outer  evige  against  the  web 
of  the  rail.     The  angle  is  fastened  to  the  ties  by  bolts 
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A — ENGINEER  CORPS  SETTING  OUT  SIDE  FORMS  FOR  CONCRETE  ROADWAYS— NOTE  STEEL  REINFORCING  ROD  FOR 
EACH  SIDE  OF  SLAB  AND  ANGLE  IRON  TO  PROTECT  EDGE  OF  SLAB  AT  CROSSROAD 
B — TURN   OF  THE   ROAD;    12-FT.  ROADWAY  PASSING  THE  DRY  KILN 


driven  through  holes  drilled  in  the  horizontal  leg,  and 
the  paving  is  laid  against  the  vertical  leg. 

The  width  of  the  flangeway  is  II  in.,  the  small  wheels 
on  the  electric  truck  making  it  desirable  to  have  as 
small  a  flangeway  as  possible  in  order  to  avoid  jar 
to  trucks  and  loads  when  passing  over  the  crossings. 
Brick  crossings  which  were  placed  on  the  main  truck 
and  four  parallel  tracks  were  not  a  success  from  the 
trucking  standpoint,  and  it  is  planned  to  take  up  the 
brick  and  lay  concrete  in  these  tracks  also,  in  order  to 
make  smooth  crossings  for  trucking. 

For  the  sidetrack  crossings,  the  construction  is 
wholly  of  concrete,  including  the  paving.  Concrete  is 
placed  12  in.  deep  under  the  ties  and  filled  between 
them.  Then  the  angle  irons  for  the  flangeways  are 
placed  and  anchored,  and  26-in.  woven-wire  reinforce- 
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CROSS-SECTIONS   OF   TRUCKING   ROADWAYS   AND    TRACK 
CROSSINGS  AT   RAILWAY   SHOPS 

ment  is  placed  between  the  flangeway  angles  and  also 
outside  the  rails  to  the  ends  of  the  ties.  Concrete  is 
then  filled  in  and  surfaced  level  with  the  tops  of  the 
rails. 

The  gang  for  mixing  and  placing  the  concrete  is 
composed  of  a  foreman,  twf  shovelers  in  the  stone  car, 
one  shoveler  in  the  sand  car,  five  men  wheeling  crushed 
stone,  three  men  wheeling  sand,  one  man  wheeling 
cement,   one   engineman,    one   chute   man   placing   the 


concrete,  two  men  striking  or  leveling  the  concrete  with 
a  straight  edge,  and  one  man  finishing  the  surface. 
The  grading  gang  consists  of  an  assistant  foreman 
and  six  men,  who,  with  the  assistance  of  the  finisher, 
set  all  forms  and  reinforcement.  Line  and  grade  stakes 
are  given  by  the  engineering  party. 

Great  saving  in  time  and  money,  as  has  been  stated, 
is  effected  by  the  small  electric  trucks  on  concrete 
roadways,  as  compared  with  hand  trucks  and  horse- 
drawn  wagons.  Trailers  can  be  loaded  in  foundry, 
shops  and  material  sheds,  and  taken  direct  to  storage 
or  placed  in  the  box  car  for  unloading.  This  makes 
only  one  loading  and  unloading  of  materials,  while 
with  wagons  this  work  involved  three  loadings  and 
three  unloadings.  Two  White  trucks  have  released  two 
freight  cars  per  day  for  use  in  revenue  business. 

The  small  trucks  on  the  concrete  roadways  have  been 
so  successful  that  all  push-car  tracks  are  to  be  replaced 
with  8-ft.  concrete  roadways.  These  tracks  cost  $1 
per  ft.  in  place,  and  as  an  S-ft.  concrete  roadway  also 
costs  $1  per  ft.,  the  investment  is  the  same.  The  push- 
car  tracks  can  therefore  be  taken  up  and  replaced  as 
an  operating  proposition,  without  an  addition  and 
betterment  charge. 

That  portion  of  the  work  which  is  in  service  is 
highly  satisfactory,  and  the  character  of  the  traffic 
passing  over  the  roads  can  be  seen  in  the  views,  which 
show  electric  trucks  with  trailers  and  also  gasoline 
trucks.  Nine  electric  trucks,  with  two  large  White 
trucks  and  two  rebuilt  Fords  are  now  in  service,  and  the 
horse-drawn  wagons  will  gradually  be  supplanted,  as 
more  trucks  and  tractors  are  being  ordered.  These 
roadways  will  also  carry  the  fire  trucks. 

The  construction  is  being  carried  on  by  company 
forces  under  the  supervision  of  W.  C.  Hunt,  traveling 
storekeeper,  to  whom  much  of  the  credit  is  due  for 
the  study  leading  up  to  the  adoption  of  concrete  and 
for  the  careful  execution  of  the  work.  H.  Allison  is 
foreman.  The  engineering  field  work  is  in  charge  of 
F.  T.  Morse,  transitman.  The  work  was  designed  by 
the  writer. 
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Rational  Basis  for  Determining  Working  Capital 

Analysis  of  Maximum  Lag  of  Collections  Behind  Disbursements  of  Large  Gas 
Company  Equally  Applicable  to  Other  Utilities 

By  Gaskell  S.  Jacobs 

Assistant  Gas  and   P^lectrical    Engineer,  California  Railroad  Com- 
mission, San  Francisco 

IN  THE  appraisal  of  utility  properties  for  rate  pur-  necessary  to  the  production  and  distribution  of  gas. 
poses  the  element  of  working  capital,  although  of  These  expenses  are  payable  in  various  ways,  depending 
relatively  minor  importance  compared  with  the  phy-  on  the  utility's  credit,  contracts  entered  into  for  its 
sical  valuation  of  tangible  capital,  has  not  in  the  past  supplies,  and  other  factors,  and  the  date  of  their  ulti- 
been  given  the  thought  and  analysis  necessary  to  es-  mate  payment  in  cash  is  established.  The  period  is  then 
tablish  definitely  the  figure  to  be  used  in  any  specific  determined  during  which  the  proceeds  are  collected  from 
instance.  Arbitrary  methods  of  estimating  have  been  the  sale  of  gas  for  which  this  expense  has  been  incurred, 
largely  employed.  For  example,  one  month's  gross  The  analysis  is  then  extended  over  a  sufficient  period 
revenue,  two  months'  operating  expense,  the  difference  until  the  overlapping  of  successive  months'  expenditures 
between  current  assets  and  current  liabilities,  have  all  and  collections  has  resulted  in  a  uniform  flow  of  re- 
been  taken  as  a  measure  of  working  cash  capital.  None  ceipts  and  disbursements,  such  as  exists  in  a  going  con- 
of  these,  in  the  mind  of  the  writer,  is  better  than  a  cern,  at  which  time  the  maximum  deficit  between  ex- 
guess,  and  all  are  too  general  in  their  application.  The  penditures  and  receipts  is  taken  as  the  necessary  cash 
amount  of  cash  working  capital  required  by  a  utility  working  capital. 

in  the  conduct  of  its  business  is  largely  a  function  of  To  simplify  matters  somewhat  it  will  be  assumed  that 

the  manner  in  which  its  revenues  are  collected  and  its  30  days  represent  an  average  month,  that  the  year  is 

disbursements  made.    With  a  view  toward  establishing  made  up  of  12  such  months  and  that  the  business  trans- 

a  definite  method  of  fixing  working-cash  capital  the  fol-  acted  in  each  month  is  one-twelfth  of  the  total  year's 

lowing  analysis  was  made  as  part  of  a  valuation  of  a  business.     As  illustrative  of  the  practical  application 

large  Western  oil  gas  utility  and  closely  follows  the  of  the  method,  the  figures  in  Table  I,  which  are  repre- 

actual  conditions  existing  in  the  conduct  of  the  utility's  sentative  of  a  large  gas  utility  of  the  Pacific  Coast,  have 
business 

WxTArp   WnoiTTXTP    Papttat     rnvVTt<i  TABLE    I.     ANNUAL   AND   AVERAGE   MONTHLY   RE\-ENL'ES  AND 

What  Working  Capital  covers  expenses  for  a  typical  gas  utility 

J  For  an 

Working  capital  is  generally  understood  to  cover  ma-  For  the  Year     Average  .Month 

terials  and  supplies  on  hand,  including  sufficient  fuel     ^^Revenue.  commercial $j.60o.ooo  $3oo.ooo 

for  an  extended  period  of  operation,  and  in  addition  a        Revenue  municipal 2\tM0  _i8^ 

sufficient  cash  balance  for  the  ordinary  operations  of  the  Total  Revenue $3.8i6.ooo  $Ji8.ooo 

utility.    The  material  and  supplies  included  in  working        Roturn"m?hivestment $i.2J6,ooo  »'0'55S 

■^  „,■,,.,■  Dpnrpoiiition  324,000  27.000 

capital  should,  for  the  purposes  of  a  rate  determination,        ^^^Jf     °  ;    ; ; :..:;::;: 216.000  is.ooo 

embrace  only  such  as  are  assignable  to  current  opera-  ^-^Zative experts:::.'.::. ':::::::::.:      iso.mo              isiooo 

tion,  and  not  the  large  bulk  of  materials  held  awaiting        Operating  expenses lsoo^  \^o.qoo 

future  construction  purposes.     Likewise  the  available  Total $3,816,000  $318,000 

cash  capital  is  held  partly  for  construction  activities.  It  j  u  •  +v,  1  ^  o„«,o„o  rr,««f>,iv 
is  generally  assumed  that  the  funds  for  construction  been  used,  showing  the  annual  and  average  monthb 
purposes,  obtained  from  the  sale  of  securities  in  some  -venue  and  its  disposition  to  operating  expenses,  re- 
form or  other,  are  held  intact  and  not  merged  with  cur-  serves  and  return  on  investment, 
rent  operating  funds.  The  valuation  of  materials  and  Interest,  Dividends  and  Surplus 
supplies  is  largelv  one  of  inventory  and  pricing.  This  ^  r  «xu  •  t  » 1^ 
analysis  therefore  is  confined  purely  to  a  determina-  Proceeding  to  the  disbursements  as  set  forth  in  Table 
tion  of  the  neces.arv  amount  of  cash  capital  for  oper-  I,  the  item  of  $103,000  monthly,  .hich  represent.,  inter- 
ating  purposes,  and  Vepresents  the  surplus  necessary  to  est.  dividends  and  surplus,  is  taken  as  due  and  payable 

ffset  ?he  lag  between  expenditures  and  leceipts.  at  the  end  of  the  current  "^f^^.     This  amount  is    of 

While  the  expenses  incurred  in  any  given  period  are  course,  not  paid  out   in  interest  and  diydend.  at  the 

chargeable  on  the  books  of  the  utility  as  expenses  for  end  of  the  month,  but  is  usually  held,  in  the  case  of  in- 

Lt  period    they  do  not  represent  actual  cash  outlay  terest  on  bonds,  until  the  next  semi-annual  or  quarterly 

untl  some  lateT  date      Similarly  the  revenue  of  the  interest  date,  and  in  the  case  of  stock  until  the  next 

ti^ ity  f"r  anTper^^^^^^               the'amount  of  money  re-  dividend   date;   but   in  this   instance   it   is  necessarily 

ceived  during  that  period,  but  that  which  will  ultimately  taken  as  due  and  payable  at  the  end  of  the  month  whose 

Tei^    oXf  u^Hty  from  the  sales  of  gas  billed  during  business  will  ultiniately  ^^^^ ^^  ^^^^^^ 

the  period      From   a  consideration   of   these   facts    it  net   earnings.      Likewise    the    $27,000   depreciation    is 

would  Ippear  that  a  study  of  the  actual  disbursements  considered  due  and  payable  to  the  ^^P--  -"  ^^^^^^^ 

and  the  actual  cash  receipts  of  a  utility  during  an  ex-  at  the  end  of  Uie  "-nth.     The  ^f  J^O^    :^^;;;;"^^Jf ^^^<^_ 

tended  period  would  give  a  close  measure  of  cash  work-  insurance  are  due  and  pajable  to  the  taxes-accrued  ac 

tenaea  P^^^^T^^^jJ           .         foUows-  count  and  to  the  insurance  reserve  respectively  at  the 

"S  any  oLT^^^^^^^^                               are  incurred  end  of  the  month.     This  total  of  ^153.000,  covering  re- 


1042 


ENGINEERING    NEWS-RECORD 


Vol.  80,  No.  22 


turn,  depreciation,  taxes  and  insurance,  represents  a 
considerable  part  of  the  working-cash  capital  as  later 
determined,  so  that  the  final  figure  is  dependent  largely 
upon  the  assumption  of  the  date  at  which  this  $153,000 
can  be  removed  from  the  available  cash  of  the  company 
and  be  paid  either  to  the  stockholders,  bondholders,  sur- 
plus or  reserves. 

The  next  item,  $15,000  administrative  expenses,  is 
made  up  of  approximately  $12,000  salaries,  which,  ac- 
cording to  the  system  of  payments  in  vogue  with  the 
utility,  is  due  and  payable  to  its  employees  on  the  last 
working  day  of  the  current  month,  and  $3000  expense 
largely  in  the  nature  of  bills  payable,  including  the  ma- 
terials and  supplies  used,  which  are  payable  during  the 
next  month  approximately  as  follows:  On  the  5th  of 
the  next  month,  $600;  on  the  10th,  $600;  on  the  15th, 
$600 ;  on  the  25th,  $1200 ;  total,  $3000. 

Maintenance  and  Operating  Accounts 

The  remaining  $150,000  operating  expenses  cover  all 
charges  to  maintenance  of  plant  and  operating  ac- 
counts. A  study  of  these  operating  accounts  for  a  pe- 
riod of  one  year  shows  that,  excluding  rent  for  an  office 
building,  the  disbursements  are  segregated  as  follows: 
Payroll  charges,  41.1%;  bills  payable,  11.6%;  fuel  oil 
for  gas,  39.9%  ;  petty  disbursements  covering  materials 
and  supplies,  7.4%  ;  total,  100%.  Applying  these  to  the 
average  month's  expenses,  $150,000  less  $2500  rent,  the 
following  amounts  below  represent  the  different  types 
of  disbursements  in  an  average  month:  Payroll  dis- 
bursements, $60,600;  bills  payable,  $17,100;  fuel  oil, 
$58,900;  other  materials  and  supplies,  $10,900;  sub- 
total, $147,500;  rent,  $2500;  total,  $150,000. 

These  being  the  expenses  assignable  to  an  average 
month's  operation,  the  next  step  will  be  to  determine  how 
and  when  these  amounts  are  actually  paid  out.  An  ex- 
amination of  the  payrolls  for  an  extended  period  shows 
that  52.4%  represents  wages  earned  by  plant  and  dis- 
tribution employees,  payable  twice  a  month  in  accord- 
ance with  statute,  as  follows:  Wages  earned  from  the 
1st  to  the  15th  of  the  month  are  paid  on  the  20th  of 
the  current  month;  wages  earned  from  the  16th  to 
the  30th  of  the  month  are  paid  on  the  5th  of  the  fol- 
lowing month.  The  remaining  47.6%  of  the- average 
monthly  payroll  represents  wages  earned  by  office  em- 
ployees and  those  on  a  regular  monthly  salary,  paid  on 
the  last  working  day  of  the  month  for  the  current 
month's  services.  The  actual  outlay  of  cash,  therefore, 
to  cover  this  $60,600  average  monthly  payroll  is  as  fol- 
lows: Plant  and  distribution  (first  half  of  month),  pay- 
able on  the  20th  of  the  current  month,  26.2%,  or  $15,- 
900;  monthly  salaries,  payable  on  the  30th  of  the  cur- 
rent month,  47.6%,  or  $28,800;  plant  and  distribution 
(second  half  of  month),  payable  on  the  5th  of  the  fol- 
lowing month,  26.2%,  or  $15,900;  total,  100.0%,  or 
?60,600. 

The  next  item,  bills  payable,  consists  of  miscellaneous 
expenses  incurred  during  the  month.  Excluding  team- 
ing, the  large  single  amount  payable  in  this  manner  is 
for  street-lighting  expense  based  on  a  contract  for  the 
lighting  and  maintenance  of  gas  street  lamps.  This 
averages  about  $8000  monthly,  which  is  not  paid,  how- 
ever, until  the  city  has  paid  Hs  street-lighting  bill  to  the 


utility  for  the  same  month  in  which  this  expense  is  in- 
curred. It  is  also  found  from  an  investigation  of  the 
bills-payable  accounts  that  the  largest  number  of  vouch- 
ers are  passed  upon  for  approval  and  payment  during 
the  last  week  of  the  month. 

Normally  the  company's  credit  does  not  extend  be- 
yond 30  days,  except  for  the  street-lighting  expense  bill, 
and  considering  that  the  vouchers  audited  accumulate 
faster  at  the  end  of  the  month  than  at  the  beginning, 
we  have  the  following  schedule  showing  the  amount 
and  date  of  payment  of  bills  payable  during  any  month : 
On  the  5th  of  the  next  month,  $1500;  on  the  10th, 
$1500;  on  the  15th,  $2100;  on  the  25th,  $4000;  on  the 
5th  of  the  second  month  following,  $8000;  total,  $17,- 
100. 

The  5th,  10th,  15th  and  25th  are  the  dates  on  which 
vouchers  are  finally  paid  after  having  been  passed  up 
for  audit,  approval,  signature  and  disbursement.  The 
time  elapsing  between  the  receipt  of  a  bill  and  its  final 
payment  is  consumed  in  the  checking  and  approval  of 
prices  and  terms,  the  checking  and  approval  of  the  ma- 
terial received  in  accordance  with  the  invoice,  the  audit- 
ing and  passing  by  the  local  district  charged  with  the 
same,  and  the  auditing,  approval,  signature  and  dis- 
bursement by  the  main  office  finally.  In  this  instance 
a  maximum  of  30  days  credit  on  all  bills  has  been 
allowed. 

The  average  month's  oil  bill  of  $58,900  is,  in  accord- 
ance with  the  terms  of  the  utility's  contract  for  oil,  due 
and  payable  on  the  15th  day  of  the  month  following  its 
purchase.  Since  oil  is  purchased  far  ahead  of  its  im- 
mediate use  and  the  amount  of  oil  in  storage  is  allowed 
in  a  rate  base  under  "Materials  and  Supplies  on  Hand," 
it  is  assumed  that  the  materials-and-supplies  account 
would  be  reimbursed  for  the  oil  used  in  any  month  on 
the  15th  of  the  following  month. 

Other  materials-and-supply  disbursements,  totaling 
$10,900  monthly,  are  payable  as  follows :  On  the  5th  of 
the  following  month,  $2200;  on  the  10th,  $2200;  on  the 
15th,  $2500;  on  the  25th,  $4000;  total,  $10,900. 

Rent,  $2500  monthly,  is  due  and  payable  on  the  last 
day  of  the  month  for  the  current  month. 

Expenses  and  Dates  of  Payments 

Thus  all  the  expenses  incurred  in  any  one  month  and 
the  dates  of  the  subsequent  payment  have  been  ac- 
counted lor.  These  are  summarized  in  Table  II,  which 
shows  for  each  item  of  disbursements  the  date  due  and 
payable,  and  the  total  amounts  due  and  payable  on  the 
various  dates.  The  accumulative  totals  are  also  shov^oi 
and  will  be  used  later. 

We  now  proceed  to  a  study  of  the  collections  to  fix  the 
rate  at  which  the  utility's  cash  accrues.  The  reading 
of  meters,  billing  and  collecting  are  continuous  in  the 
case  of  this  utility,  in  that  meters  are  read,  bills  are 
rendered  and  collections  are  made  every  working  day 
in  the  month.  Having  taken  thirty  days  as  an  average 
month,  it  will  not  result  in  any  material  difference  for 
the  purposes  of  this  analysis  for  us  to  assume  that  each 
day's  business  contributes  equally  to  the  monthly  total. 

By  reason  of  the  fact  that  meters  are  read  every  day 
in  the  month  in  approximately  the  same  numbers,  it 
will  be  seen  that  the  revenue  from  the  sale  of  gas  for 
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TABLE  II.     EXPENSE  INCURRED  I.N  CL'RRE.NT  MO.NTH  AND  DATE  OF  ACTLAL  DISBURSEMENTS 


Return  on  investment 

Expense  I 
in  Current 
Item 
$103,000 
27,000 
18,000 
5,000 
15,000 

150,000 

ncurred 
Month 
Detail 
$103,000 
27,000 
18,000 
5,000 

12,000 
3,000 

60,600 
17,100 
58.900 

10,900 
2,500 

$318,000 

Current  Month 

(January) 
20th                  30th 

$103,000 
27,000 

18,000 

5,000 

.'.'.'.'.'.'.'.               12,000 
15,900              28,800 

2.500 

5th 

'■    $600 

15,900 
1,500 

2.200 

Nf:xt  Month 

(P'ebruary) 

lOth                   15th 

$600                  $600 

1,500                 2,100 
58.900 

2.200                2.500 

25th 

$1,200 
4,000 
4,000 

SeeoiMl 

FoOowiac 

Month 

(March) 

5th 

Taxes 

Administration  expense 

Salaries 

Vouchers,  etc 

Payroll 

Vouchers 

Oil 

Material  and  Supplies: 

Disbursements 

Rent 

•.000 

Totals 

Cumulative  totals  of  disbursements 

$318,000 

$15,900 
$15,900 

$196,300 
$212,200 

$20,200 
$232,400 

$4,300 
$236,700 

$64,100 
$300,800 

$9,200 
$310,000 

$8,000 
$318,000 

v^^hich  expense  has  been  incurrecJ  in  any  month  has  not 
been  accounted  for  on  the  meters  until  the  end  of  the 
next  month;  consequently  the  total  revenue  for  which 
expense  has  been  incurred  in  any  month  could  not,  under 
the  most  favorable  conditions,  be  in  the  hands  of  the 
utility  before  the  end  of  the  next  month.  There  is, 
however,  a  lapse  of  six  days  between  the  reading  of  a 
meter  and  the  presentation  of  a  bill  to  the  consumer  by 
the  collector.  This  accounts  for  a  further  delay  in  the 
utility's  receipts. 

It  is  found  from  an  examination  of  the  collector's  re- 
ports that,  on  the  average,  40%  of  the  bills  are  paid 
on  the  first  presentation.  This  would  lead  to  the  con- 
clusion that  40%  of  the  revenue  from  the  sale  of  gas, 
for  which  expense  is  incurred  in  any  month,  is  avail- 
able to  the  utility  by  the  fifth  day  of  the  second  month 
following.  The  remaining  60  ^o  is  not  entirely  in  the 
hands  of  the  utility  until  the  fifth  day  of  the  fourth 
month  following:  that  is,  the  entire  revenue  from  gas 
sold  for  which  expense  was  incurred  in  the  month  of 
January  is  not  collected  until  the  fifth  of  May.  The 
40%  of  bills  collected  on  first  presentation,  amounting 
to  $120,000,  accrues  in  approximately  equal  amounts 
each  day  from  Jan.  6  to  March  5  (for  example).     The 
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remaining  60':^,  or  $180,000,  is  payable  to  the  company 
in  approximately  equal  amounts  daily  from  Jan.  6  to 
May  5. 

The  city  pays  its  gas  street-lighting  bill,  averaging 
$18,000  per  month,  on  the  25th  of  the  month  following. 
In  reality  the  date  of  payment  of  the  city's  gas  bill 
varies  from  the  22nd  to  the  29th  of  the  month  following 
its  use,  but  for  this  we  can  assume  an  average  date  of 
payment,  which  has  been  taken  as  the  25th. 

From  the  foregoing  the  daily  accumulation  of  cash 
can  be  built  up.  Table  III  shows  the  accumulated  col- 
lection of  revenue  from  gas  sold,  for  which  expense  was 

TABLE  III.    ACCUMULATED  COLLECTIONS  FROM  BILLS  FOR  GAS 

SOLD  FOR  WHICH  EXPENSE  WAS  INCURRED  IN  FIRiT 

IMONTH  (JANUARY) 


Jan. 


Apr. 


May 


40%  Collec- 

Remaining 

Municipal 

tions  on 

Collections 

Sales 

Total 

Presentat  ion 

Commer- 

CoUec- 

to 

5 

10 

of  BUI 

cial  Bills 

tions 

Date 

'.'.'.'.'.'.".".'.       $1 0.000 

$7,500 

$17,500 

15 

20.000 

15.000 

35.000 

20 

30.000 

22.500 

52.500 

25 

40.000 

30.000 

70.00" 

30 

50.000 

37.500 

87.500 

5 

60,000 

45.000 

105.000 

10 

70,000 

52,500 

122,500 

15 

80.000 

60.000 

140.000 

20 

90.    00 

67.500 

157.500 

25 

lOO.UOO 

715.000 

$18,000 

193.000 

28 

110,000 

82.500 

18.000 

210.500 

5 

120,000 

90.000 

18.000 

228.000 

10 

120,000 

97,500 

18.000 

235. 5'H) 

15 

120,000 

105,000 

18.000 

243.000 

20 

120.000 

112.500 

•      18.000 

250.500 

25 

120,000 

120,000 

18.000 

258.000 

30 

120.000 

127,500 

18.000 

265.500 

5 

"120.000 

135.000 

18.000 

273.000 

10 

120.000 

142.500 

18.000 

280.500 

15 

120,000 

150.000 

18.000 

288.000 

20 

120.000 

157.50C 

18.000 

295.500 

25 

120.000 

165,000 

18.000 

303.000 

30 

P.0,000 

172,500 

18.000 

310.500 

5   

120.000 

180,000 

18.000 

318.000 

10 

120.000 

180,000 

18.000 

318.000 

15 

120,000 

180,000 

1<(.000 

318.000 

20 

120,000 

180.000 

18.000 

318.000 

incurred  in  the  month  of  January  (for  example).  By 
the  use  of  figures  of  total  accumulated  disbursements 
from  Table  II,  and  total  accumulated  collections  from 
Table  III,  the  curves  shown  on  Fig.  1  have  been  platted, 
showing  graphically  the  lag  of  receipts  behind  disburse- 
ments for  a  single  month. 

The  next  step  will  be  to  project  these  figures  of  cumu- 
lative disbursements  and  cumulative  collections  for  a 
period  of  six  months,  until  such  a  time  as  we  have 
reached  a  condition  of  uniformity  of  receipts  and  dis- 
bursements and  a  repeated  deficiency  of  the  same, 
amount  at  the  same  time  during  consecutive  months. 
Using  the  figures  shown  in  Table  II  as  applicable  to 
January,  then  February's  cumulative  disbursements  will 
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be  the  same  as  January's,  but  due  and  payable  30  days 
later.  The  cumulative  disbursements  for  March,  April 
and  May  will  be  due  and  payable  60,  90  and  120  days 
respectively  after  the  corresponding  payments  for  the 
month  of  January.  Table  IV  has  been  thus  constructed, 
showing  the  accumulated  disbursements  for  the  expense 
incurred  in  the  months  of  January  to  May,  inclusive, 
and  the  total  accumulated  disbursements  to  any  date 
of  this  period.  Similarly  Table  V  has  been  computed, 
showing  the  accumulated  collections  of  revenue  for  gas 


Due  and 
Payable  on 
Jan.     20 


Feb. 


TABLE   IV.     ACCUMULATED   DISBURSEMENTS 
. Expense  Incurred  in  Month  of — 


Mar. 


Apr. 


May 


June 


25 

15, 

30 

212, 

5 

232, 

10 

236, 

15 

300, 

20 

300, 

25 

310, 

28 

310, 

5 

318, 

10 

318, 

15 

318, 

20 

318, 

25 

318, 

30 

318, 

5 

318, 

10 

318, 

15 

318, 

20 

318, 

25 

318, 

30 

318, 

5 

318, 

10 

318, 

15 

318, 

20 

318, 

23 

318, 

30 

318, 

5 

318, 

10 

318, 

January 
900 
900 
200 
400 
700 
800 
800 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


February   March 


April 


May 


$15,900 
15,900 
212,200 
232,400 
236,700 
300,800 
300,800 
310,000 
310,000 
318,000 
318,000 
318,000 
318,000 
318,000 
318,000 
318,000 
318,000 
318,000 
318,000 
318,000 
318,000 

318,000 
318,000 


$15,900 
15,900 
212,200 
232,400 
236,700 
300,800 
300,800 
310,000 
310,000 
318,000 
318,000 
318,000 
318,000 
318,000 
318,000 
318,000 
318,000 


$15,900 
15,900 
212,200 
232,400 
236,700 
300,800 
300,800 
310,000 
310,000 
318,000 
313,000 


$15,900 
15,900 
212,200 
232,400 
236,700 


Total 

to  Date 

$15,900 

15,900 

212,200 

232,400 

236,700 

300,800 

316,700 

325,900 

522,200 

550,400 

554,700 

618,800 

634,700 

643,900 

840,200 

868,400 

872,700 

936,80D 

952,700 

961,900 

1,158,200 

1,186,400 

1.190,700 

1,254,800 

1,270.700 

1,279,900 

1,476,200 

1,504,400 

1,508,700 


TABLE  v.    ACCUMULATED  COLLECTIONS  FOR  GAS  SOLD 


• Expense  Incurred  in  Month  of— 

January  February   March     April 


May 


Total 
to  Date 


Jan. 


Feb. 


Mar. 


Apr. 


May 


Juno 


5 

10 
15 
20 
25 
30 

5 

10 
15 
20 
25 
28 

5 
10 
15 
20 
25 
30 

5 

10 
15 
20 
25 
30 

5 

10 
15 
20 
25 
30 

5 
10 


$17,500 
35,000 
52,500 
70,000 
87,500 
105,000 
122,500 
140,000 
157.500 
193,000 
210,500 
228,000 
235,500 
243,000 
250,500 
258,000 
265,500 
273,000 
280,500 
288,000 
295,500 
303,000 
310,500 
318,000 
318,000 
318,000 
318,000 
318,000 
318,000 


$17,500 
35,000 
52,500 
70,000 
87,500 
105,000 
122,500 
140,000 
157,500 
193,000 
210,500 
228,000 
235,500 
243,000 
250,500 
258,000 
265,500 
273,000 
280  500 
288,000 
295,500 
303,000 
310,500 


*  Include!- 


318,000   318,000 
318,000   318,000 
17,500,  June  10. 


$17,500 

35,000 

52,500 

70,000 

87,500 

105,000 

122,500 

140,000 

157,500 

193,000 

210,500 

228,000 

235,500 

243,000 

250,500 

258,000 

265,500 

273,000 

280,500 


$17,500 

35,000 

52,500 

70,000 

87,500 

105,000 

122,500 

140,000 

157,500 

193,000 

210,500 

228,000 

235,500 


$17,500 

35,000 

52,500 

70,000 

87,500 

105,000 

130,000 

175,000 

210,000 

263,000 

298,000 

333,000 

375,500 

418,000 

460,500 

521,000 

563,500 

606,000 

656,000 

706,000 

756,000 

824,000 

874,000 

924,000 

$17,500  974,000 

35,000  1,024,000 

52,500  1,074,000 

70,000  1,142,000 

87,500  1,192,000 

105,000  1,242,000 

122,500  1,292,000' 


sold   for   which   expense   was    incurred    in   these   same 
months,  and  the  total  accumulated  collections  to  date. 

Taking  the  total  accumulated  disbursements  to  any 
date  from  Table  IV,  and  the  total  accumulated  collec- 
tions to  the  same  date  from  Table  V,  the  deficit  existing 
by  reason  of  the  lag  of  receipts  behind  expenditures  is 
easily  fixed.  This  is  shown  in  Table  VI.  It  will  be  noted 
that  from  the  middle  of  April  (January  being  taken  as 
the  initial  point)  the  same  deficits  occur  on  the  same 
date  of  each  succeeding  month.  We  have  thus  arrived 
at  a  state  of  uniform  flow  of  receipts  and  disbursements, 
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*  Surplus. 


CASH    DEFICITS   WITHOUT   WORKING   CAPITAL  AND 
SURPLUS  WITH   WORKING  CAPITAL 

Accumulated 
Cash 


Apr 


May 


June 


Accumu- 
lated 
Disburse- 
ments 


$15,900 

15,900 

212,200 

232,400 

236,700 

300,800 

316,700 

325,900 

522,200 

550,400 

554,700 

618,800 

634,700 

643,900 

840,200 

868,400 

872,700 

936,800 

952,700 

961,900 

1,158,200 

1,186,400 

1,190,700 

1,254,800 

1,270,700 

1,279,900 

1,476,200 

1,504,400 

1,508,700 


.\ccumu- 
lated 
Cash 


$17,500 

35.000 

52,500 

70,000 

87,500 

105,000 

130,000 

175,000 

210,000 

263,000 

298,000 

333,000 

375,500 

418,000 

460,500 

521,000 

563,500 

606,000 

656,000 

706,000 

756,000 

824,000 

874,000 

924,000 

974,000 

1,024,000 

1,074,000 

1,142,000 

1,192,000 

1,242,000 

1,292,000 


Cash 
Deficit 


$17,500* 
35,000* 
36,600* 
54,100* 
124,700 
127,400 
106,700 
125,800 
106,700 
62,900 
224,200 
217,400 
189,200 
200,800 
174,200 
122,900 
276,700 
262,400 
216,700 
230,800 
196,700 
137,900 
284,200 
262,400 
216,700 
230,850 
196,700 
137,900 
284,200 
262,400 
216,700 


Plus 

Working 

Capital 

$284,200 

284,200 

301,700 

319,200 

336,700 

354,200 

371,700 

389,200 

414,200 

459,200 

494,200 

547,200 

582,200 

617,200 

659,700 

702,200 

744,700 

805,200 

847,700 

890,200 

940,200 

990, 200 

1.040,200 

1,108,200 

1,158,200 

1,208,200 

1,258,200 

1,308,200 

1,358,200 

1,426,200 

1,476,200 

1,526,200 

1,576,200 


Cash 
Surplus 

With 

Working 

Capital 

$284,200 

284,200 

301,700 

319,200 

320,800 

338,300 

159,500 

156,800 

177,500 

158,400 

177,500 

221,300 

60,000 

66,800 

95,000 

83,400 

110,000 

151,300 

7,500 

21,800 

67,500 

53,400 

87,500 

146,300 

0 

21,800 

67,500 

53,400 

87,500 

146.300 

0 

21,800 

67,500 


and  it  is  found  that  on  the  thirtieth  day  of  each  month 
beginning  witn  April,  there  exists  a  deficit  of  $284,200. 
This  represents  the  minimum  requirement  in  the  form 
of  cash  necessary  to  offset  the  lag  between  receipts  and 
expenditures,  for  if  this  amount  be  initially  in  the  hands 
of  the  company  there  will  always  be  sufficient  funds  to 
meet  the  current  disbursements  as  they  fall  due  and 
payable.  This  amount  will  be  periodically  exhausted  at 
the  end  of  each  month,  leaving  no  margin  for  unusual 
conditions  that  might  arise.  To  this  should,  of  course, 
be  added  a  sufficient  amount  to  offset  contingencies. 

The  accumulated  disbursements  from  Table  IV,  col- 
lections from  Table  V,  and  deficits  without  working 
cash  capital  and  surplus  with  working  cash  capital  from 
Table  VI  are  shown  graphically  in  Fig.  2,  the  upper  line 
on  this  chart  showing  the  working-cash  capital  plus  ac- 
cumulated collections,  which  is  always  ahead  of  accu- 
mulated disbursements  except  on  the  last  days  of  the 
months  of  April  and  May  and  thereafter. 

The  procedure  under  which  this  figure  has  been  de- 
duced represents  very  closely  the  actual  conditions  under 
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which  the  ultility  in  question  receives  and  pays  out  its 
funds.  It  may  appear  that  the  assumption  of  a  succes- 
sion of  average  months  is  not  warranted,  and  that  con- 
sideration should  be  given  to  the  variation  of  expenses 
and  revenue  from  month  to  month.  In  an  examination 
of  the  revenue  and  expense  each  month  for  any  12 
months  period,  it  is  found  that  the  ratio  of  expense  to 
revenue  is  least  in  those  months  of  maximum  expense 
and  maximum  revenue,  and  consequently,  in  a  less  ratio 
than  that  of  an  average  month  representing  one-twelfth 
of  a  year;  so  that  the  assumption  of  an  average  month's 
receipts  and  expenses  as  used  yields  a  result  slightly  in 
excess  of  that  which  would  result  from  taking  a  month- 
to-month  variation. 

The  final  figure  of  working-cash  capital,  $284,200,  is 
based  upon  the  very  vital  assumption  that  an  amount 


of  $153,000  for  return,  depreciation,  taxes  and  insur- 
ance is  deducted  from  income  at  the  end  of  the  month 
during  which  this  expense  was  incurred,  whether  or  not 
there  is  cash  available  from  collections  for  this  purpose. 
If  this  deluction  is  postponed  30  days  the  requirements 
of  working  capital  will  be  reduced  to  $131,200,  and  fur- 
ther, if  the  deduction  of  these  earnings  and  reserves  is 
postponed  60  days,  then  cash  on  hand  is  always  in  ex- 
cess of  disbursements  and  no  cash  working  capital  is 
required. 

It  is  the  writer's  conviction  that  an  analysis  of  this 
character,  based  en  the  existing  practice  of  a  utility  in 
collecting  its  revenues  and  disbursing  its  expenses,  af- 
fords a  very  close  measure  of  working  cash  capital,  for 
operating  purposes,  as  one  of  the  items  to  be  included  in 
a  rate  base. 


Small  Army  Warehouses  Built  with 
Speed  and  Economy 

One-Story  Timber  Frame  Buildings  for  Overseas 

Shipments  Are  of  Simple  Design  Which 

Permitted  Rapid  Erection 

FIRST  building  the  side  bays  of  long  one-story  tim- 
ber sheds  so  that  the  central  bays  could  be  framed 
from  the  parts  already  erected  was  an  important  factor 


tensions,  each  unit  being  70  x  504  ft.  in  plan.  Each 
building  was  roofed  and  inclo.sed  with  sheathing,  ex- 
cept for  one  end  of  one  warehouse,  which  was  left  un- 
sheathed, though  roofed. 

As  shown  by  the  plan,  the  group  of  buildings  was 
served  by  car  tracks  between  them,  with  driveways  on 
the  opposite  sides.  With  this  arrangement,  cars  from 
the  inland  side  loaded  with  merchandise  can  be  switched 
between  buildings  without  delay,  the  goods  placed  herein 
for  storage  and  subsequently  delivered  by  motor  truck 


THIS  GROUP  OF  WOOD-FRAME  ARMY  WAREHOUSES  WAS  COMPLETED    IN    FOKTY-TWO   OAYS 


in  the  rapid  construction  of  one  group  of  army  ware- 
houses last  winter.  Special  design  to  aid  rapid  construc- 
tion and  the  arrangement  of  work  to  permit  the  differ- 
ent classes  of  workmen  to  follow  in  successive  waves 
were  contributing  elements  of  success.  Last  wintei 
the  enormous  flow  of  assorted  freight  to  the  overseas 
transport  terminals  resulted  in  a  demand  for  the  im- 
mediate construction  of  shelter  and  storage,  more  or 
less  temporary,  to  permit  the  rapid  unloading  of  freight 
cars  and  to  relieve  the  congestion  in  the  overtaxed 
warehouses  convenient  to  the  transport  piers.  This 
group  of  warehouses,  at  one  of  the  Atlantic  ports, 
was  built  in  a  very  short  time  and  at  a  cost  quite  low 
for  these  times. 

On  the  accompanying  drawing  a  general  layout  of 
the  warehouse  site  is  given.  The  group  comprised 
four  main  one-story  warehouses,  with  two  minor  ex- 


to  various  steamship  piers.  If  destined  for  reconsign- 
ment  by  car,  the  freight  can  be  readily  reloaded,  as 
between  each  track  and  the  building  it  serves  is  an  open 
loading  platform  8  ft.  wide  which  eliminates  spotting 
the  car  doors  to  coincide  with  the  doors  of  the  sheds. 
At  the  ends  of  each  warehouse  are  extra  large  doors 
with  sufficient  clearance  to  pass  the  large  army  trucks. 
Goods,  as  a  rule,  are  stored  in  side  aisles  of  the  build- 
ings, the  center  portion  serving  as  a  driveway  for  these 
trucks,  and  the  side  doors  are  used  principally  for  the 
handling  of  material  to  and  from  the  cars. 

In  studying  the  design  the  following  considerations 
governed:  In  the  buildings  all  trusses  and  other  heavy 
elements  requiring  special  plant  or  elaborate  prepara- 
tions for  erection  were  eliminated;  a  design  was 
selected  that  would  permit  the  use  of  timbers  of  mini- 
mum sizes,  by  taking  advantage  of  a  steep  roof  slope 
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WOOD-FRAME   WAREHOUSES  FOR  ARMY  STORAGE  WHICH  WERE  BUILT  RAPIDLY  AND  CHEAPLY 


with  lighter  roof  loads,  and  by  reducing  the  usual  fac- 
tors of  safety  provided  in  more  permanent  frame  struc- 
tures; the  timber  members  of  the  framework  had  to  be 
of  sizes  and  lengths  readily  obtainable  from  local  lum- 
ber stock.  On  this  basis  the  design  shown  in  the  detail 
drawings  herewith  was  evolved. 

All  timber  members  of  the  framework  were  of  short- 
leaf  pine,  spruce  or  hemlock,  excepting  the  interior 
posts,  the  6  X  12-in.  girders  and  the  12  and  10-in. 
rafters.  To  permit  rapid  construction  in  the  freezing 
weather  of  last  winter,  concrete  footings  were  eliminated 
and   12   x   12-in.   timbers,   with   oak   caps,    substituted 


R00K1<:RR  ON  SIDE  BAYS   BEFORE   ERECTING  CENTER 


therefor,  though  in  milder  weather  and  with  materials 
for  concreting  readily  obtainable  these  spread  footings 
would  preferably  be  of  a  1:3:6  concrete  mixture.  To 
avoid  excavating  frozen  ground,  floor  elevations  were 
selected  for  the  buildings  that  permitted  cinder  and 
dirt  fill  to  form  the  foundations  for  the  floor  sleepers 
on  which  2-in.  flooring  was  laid.  These  elevations  re- 
sulted in  a  floor  level  about  team  height  on  one  side 
and,  by  a  slight  depression  of  the  railroad  tracks,  at  car 
floor  level  on  the  other  side. 

The  steep  pitch  of  the  roof  permitted  satisfactory 
use  of  2-ply  ready  roof  laid  with  the  seams  well 
cemented  on  top.  The  skylights  were  of  metal,  glazed 
with  ribbed  glass,  with  metal  flashing.  The  rain  and 
snow  run-offs  were  permitted  to  discharge  over  the  roof 
edge,  except  at  the  doors,  where  2  x  4  in.  rain  deflectors 
form  a  triangle  on  the  roof  over  each  door.  The  build- 
ings were  sheathed  with  24-gage  galvanized  metal  for 
siding;  the  exterior  of  the  doors  and  jambs  and  door 
heads  were  covered  with  26-gage  metal. 

Electrical  wiring  was  of  the  open  type,  the  down 
switch  connections  therefor  being  in  conduits  to  avoid 
short  circuiting  through  accidental  pressure  of  freight. 
In  each  central  bay,  just  below  the  horizontal  2  x  6-in. 
girders,  were  placed  two  200-watt  lights,  and  over  the 
end  doors  were  placed  exterior  lights,  so  that  the  build- 
ings are  lighted  for  the  handling  of  freight  at  any  time. 
Delivery  of  materials  was  the  most  worrisome  con- 
struction problem  and  in  spite  of  the  fact  that  a  large 
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lumber  yard  was  located  within  half  a  mile  of  the  site, 
the  greatest  effort  only  kept  a  half-day's  supply  of 
lumber  ahead.  The  Quartermaster  Department  cooper- 
ated in  many  ways  to  expedite  delivery  of  materials, 
sending,  for  instance,  an  extra  army  transport  train 
of  15  motor  cars  40  miles  to  bring  roofing  materials. 
A  large  consignment  was  due  any  day  and  extensive 
preparations  had  been  made  to  store  this  under  can- 
vass, but  by  increased  effort  one  warehouse  was  ready 
in  nine  days  and  could  accommodate  the  shipment. 

The  general  planning  of  the  work  and  the  organiza- 
tion included  subdividing  the  different  items  of  work 
under  foremen  responsible  for  only  one  particular  task. 
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SIDE  BAYS  FRAMED  FIRST  TO  PERMIT  SHEATHING  TO  BE 
PLACED  ON  OUTSIDE  WALLS 

Thus,  from  start  to  finish  about  150  carpenters  were 
apportioned  to  five  foremen.  One  foreman  would  have 
full  charge  of  erection  of  posts  and  studs,  the  next 
girders,  then  rafters,  and  so  on.  A  gang  of  laborers 
was  started  on  the  excavation  work  in  January,  dur- 
ing some  of  the  coldest  weather  known  for  years.  The 
second  day  after  they  went  to  work  carpenters  were 
erecting  posts,  and  the  work  progressed  as  planned. 

In  constructing  these  buildings,  as  the  photographs 
show,  the  studs,  all  posts  and  girders  and  the  rafters 
of  the  two  outside  bays  were  erected  for  the  full  length 
of  the  building;  then  the  ridgepole  and  center  rafters 
were  erected  from  a  light  scaffold  placed  in  the  center 
bay,  partly  formed  on  the  permanent  2  x  6-in.  hori- 
zontal braces.  This  method  of  construction  permitted 
the  sheet  metal  to  be  placed  and  the  doors  to  be  hung 
while  the  central  part  of  the  buildings  was  being  fin- 
ished. At  the  same  time  the  l-in.  roof  boards  were 
being  laid  on  the  side  bays. 

As  soon  as  the  rafters  and  the  ridge  poles  were  in 
place,  the  scaffolding  was  removed  and  the  floor  w \s 
commenced  with  placing  of  the  sleepers,  followed  right 
behind  by  a  separate  gang  of  workmen  who  filled  in 
the  earth  and  laid  the  flooring.  A  steam  shovel  was 
used  to  excavate  the  cut  for  the  tracks  and  the  mate- 
rial taken  out,  together  with  more  from  a  borrow 
pit,  was  used  in  the  floor  fill. 

This  group  of  warehouses  was  let  in  two  contracts, 
buildings  Nos.  1  and  3  forming  the  first  contract.  These 
two  buildings,  500  x  70  ft.  in  plan,  were  completed  in 
23^  working  days.  The  first  two  buildings  complete 
cost  $1.07  per  square  foot,  the  buildings  themselves 
costing  84 ic,  the  grading  20c.  and  the  electrical  work 


2ic.  The  second  group  of  buildings  cost  86 ic  per 
square  foot,  the  buildings  them.selves  costing  76c.,  the 
grading  9.4c.  and  the  electrical  work  1.1  cent. 

The  design  and  con.struction  were  under  the  general 
direction  '».nd  supervision  of  the  Cantonment  Division 
then  existing,  Quarterma.ster  Department,  U.  S.  A.,  with 
Lieut.  Col.  D.  H.  Sawyer  in  charge.  The  constructing 
quartermaster  directly  in  charge  of  this  work  and 
largely  responsible  for  its  rapid  progress  was  Capt. 
William  B.  Ashby,  v/ith  whom,  in  charge  of  accounts, 
was  A.  T.  Powers.  The  contractor,  who  also  had  a  large 
part  in  preparing  the  design,  was  the  Barney-Ahlers 
Construction  Corporation,  of  New  York  City.  The 
cooperation  and  efficiency  in  accounting  of  the  govern- 
ment representatives  were  of  material  aid  in  expediting 
the  work.  All  materials  and  labor  and  the  contractor's 
fee  were  paid  within  one  week  after  the  job  was  done. 


Shorter  and  Simpler  Charter  for  Detroit 

BREVITY  and  relative  simplicity  are  believed  to  fea- 
ture a  new  charter  for  the  city  of  Detroit  which 
will  be  submitted  to  the  voters  June  25.  The  document 
contains  150  pages;  there  are  800  in  the  present  charter. 
The  new  charter  provides  for  a  council  of  nine  members, 
elected  at  large,  in  place  of  42  elected  two  each  from  21 
wards.  The  mayor  would  appoint  all  commissioners  and 
boards,  without  confirmation  by  the  council.  He  would 
form  the  budget  and  the  council  could  override  only  by 
a  vote  of  seven  of  the  nine  members  his  veto  of  budget 
items.  Provision  is  made  for  the  initiative  and  referen- 
dum, and  for  the  recall  of  elective  officers.  Municipal 
ownership  is  left  to  the  decision  of  the  voters,  as  now. 
Organization  of  the  Department  of  Public  Works  has 
not  been  materially  changed,  but  definite  authority  is 
given  to  it,  as  follows:  It  will  have  power  to  establish 
and  operate  plants  for  the  manufacture  of  brick  and 
creosote  block.  It  may  bid  on  the  construction  of  pave- 
ments and  sewers,  and  if  low  bidder  shall  receive  the 
contract.  Cutting  into  pavements,  after  due  notice  of 
intent  to  pave  has  been  givon,  is  discouraged  by  the  pro- 
vision that  all  persons  cutting  into  new  pavements  must 
pay  treble  the  cost  of  restoration  the  first  year  and 
double  the  cost  the  second  year  after  the  paving. 

The  Board  of  Water  Commissioners  is  required  to 
submit  an  annual  budget  to  the  city.  Under  the  present 
charter  it  is  independent  of  financial  control. 

A  central  purchasing  system  is  established  under  a 
commissioner  who  is  to  buy  all  supplies,  materials  and 
equipment  for  the  city  departments  on  specifications 
furnished  by  the  departments  and  approved  by  the  coun- 
cil. Standard  specifications  are  to  govern  where  two 
or  more  departments  use  similar  materials. 

Building  inspection  is  centralized  under  a  single  com- 
missioner in  charge  of  building,  safety,  engineering  and 
permits.  All  permits  required  for  building,  engineering, 
plumbing,  lighting  and  health  shall  be  issued  by  the 
pennit  bureau  on  authority  of  departments  concerned. 

A  city-plan  commission  is  to  have  the  power,  on  ap- 
proval of  the  council,  to  divide  the  city  into  zones  in 
order  to  govern  the  type,  height  and  use  of  buildings 
in  each  zone.  The  commission  shall  consist  of  nine  mem- 
bers, to  include  an  architect,  a  civil  engineer,  a  struc- 
tural engineer,  a  real  estate  dealer,  a  builder,  an  at- 
torney and  a  physician. 


1048 


ENGINEERING    NEWS- RE CORD 


Vol.  80,  No.  22 


Concrete  Railroad  Crossings 
Proving  Successful 

Slabs  Found  Cheap,  Durable  and  Easily  Removable 

— Iron-Bound  Edges  Resist  Wear — Concrete 

Planks  Also  Used 

REINFORCED-CONCRETE  slabs  for  paving  rail- 
way crossings  in  streets  are  said  to  be  proving  a 
satisfactory  substitute  for  the  wood  planks  commonly 
used.  They  provide  a  hard  and  durable  surface,  form- 
ing a  continuation  of  the  street  paving,  but  they  can  be 
removed  readily  to  permit  surfacing  or  repairing  of  the 


The  side  plates  are  considered  especially  desirable  when 
much  steel-tired  traffic  is  carried,  and  the  latest  slabs 
used  at  Cedar  Rapids  are  protected  in  this  way.  The 
plates  are  thought  preferable  to  bituminous  filling  of 
the  joints,  but  this  filling  may  be  used  in  addition. 

In  the  construction  shown  by  the  drawing,  two  rows  of 
slabs  26  in.  wide  are  placed  between  the  rails,  and  a 
single  row  of  18-in.  slabs  is  outside  of  each  rail.  They 
are  in  lengths  of  52  ft.  Shorter  end  slabs  with  inclined 
surfaces  are  placed  between  the  rails  to  prevent  loose 
brake  rigging  or  other  hanging  parts  from  catching  on 
the  crossing.     Concrete  paving  poured  in  place  is  shown 


8-FOOT  fc.LABS  AT  CEDAR  RAPIDS  CROSSING 


5i-P'OOT    SLABS   AT    BUFFINGTON 


tracks.  Slabs  24^  in.  wide  and  8ft.  long,  with  thickness 
equal  to  the  height  of  the  rail,  were  designed  by  T.  F. 
McCauley,  city  engineer  of  Cedar  Rapids,  Iowa,  and  laid 
in  1915,  as  described  in  Engineering  Record  of  Maich 
n,  1916,  p.  350.  Mr.  McCauley  says  that  these  slabs 
are  in  good  condition,  and  that  the  division  engineers 


for  the  space  between  the  tracks.  As  noted  above,  the 
slabs  are  made  of  a  thickness  equal  to  the  height  of  the 
rail,  and  are  laid  directly  upon  the  ties,  which  have  been 
tamped  to  a  firm  support  and  level  surface.  They  are 
secured  to  the  ties  by  lagscrews  in  cored  holes. 
Recessed  sockets  provide  for  inserting  lewis  bolts  for 


SLAB  CROSSING  LAID  AT  CEDAR  RAPIDS  IN  JUNE.   1915— CONCRETE    PLANKS    AT    DOWNERS    GROVE,    ILL. 


of  three  railways  adopted  this  construction  for  other 
crossings  in  that  city. 

Paving  slabs  of  this  type,  but  with  modifications  as 
shown  in  the  accompanying  drawing,  have  been  used  on 
more  than  20  crossings  at  the  Buffington  (Ind.)  plant 
of  the  Universal  Portland  Cement  Co.  Special  features 
of  the  design  are  the  steel  projection  plates  on  all  exposed 
edges  and  the  use  of  a  rounded  corner  at  the  flangeway. 


handling  the  slabs  by  bars  or  crane  slings.  These  sockets 
and  the  holes  for  lagscrews  are  protected  by  steel  plates. 
The  reinforcement  of  the  slab  consists  of  straight  and 
bent  bars  with  hooked  ends.  The  concrete  is  a  1  :  2  :  3 
mix.  Flangeways  are  shown  with  a  wood  filling  strip, 
but  the  Cedar  Rapids  crossings  have  steel  rails  laid  flat, 
with  their  heads  against  the  webs  of  the  track  rails.  A 
plank  filler  keeps  the  outer  slab  from  contact  with  the 
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DETAILS  OF  IRON-BOUND  SLABS  FOR  CROSSINGS 

rail,  and  experience  is  said  to  have  shown  the  desira- 
bility of  this  as  a  protection  for  the  slab. 

The  forms  for  the  Buffington  slabs  consist  of  two 
channels  with  two  end  boards  between  them,  the  channels 
being  held  together  by  tie-rods  at  the  ends.  Two  sets 
of  end  boards  of  different  lengths  provide  for  maiking 
slabs  of  the  two  widths  employed.  The  form  is  placed 
on  a  wood  panel,  and  may  be  removed  in  a  few  hours 


PORTABLE  FORM  FOR  MAKING  CONCRETE  SLABS 
Lewis  bolts  shown  ready  for  placing  in  sockets  for  handling 

after  the  concrete  is  poured,  the  slab  then  remaining  on 
the  panel  for  the  required  tim.e. 

Concrete  planks,  rather  than  slabs,  have  been  used  for 
paving  crossings  on  the  Chicago,  Burlington  &  Quincy 
R.R.  The  planks,  which  are  made  at  the  company's 
yards,  are  M  x  8  in.,  in  8-ft.  lengths.  They  are  laid 
on  filler  strips  on  the  ties,  to  bring  them  level  with  the 
rail  heads,  but  those  in  the  spaces  between  the  tracks 
are  laid  on  a  sand  cushion.  Beveled  timbers  along  each 
side  of  the  crossing  hold  the  planks  in  place. 


Paving  and  Grading  Assessments 
on  Simple  Basis 

standard  Method  in  U.se  for  Four  Years  Has  Given 

Satisfaction  to  Property  Owners  in 

Practically  All  Cases 

By  George  H.  Ruhling 

Office  Engineer,  City   Engineer's  Office,   Flint.  Mich. 

NUMEROUS  and  quite  varied  in  character  were  the 
methods  of  making  assessments  for  paving  or  grad- 
ing in  the  city  of  Flint,  Mich.,  prior  to  1914.  Natur- 
ally there  resulted  considerable  dissatisfaction  among 
property  owners  and  the  public  in  general.  \V.  R. 
Drury,  who  was  then  city  engineer  and  who  had  to  bear 
the  brunt  of  the  complaints,  found  that  his  predecessor, 
H.  E.  Terry,  had  started  a  standard  method  for  figuring 
assessment  ratings  which,  upon  thorough  investigation, 
proved  to  be  worth  while  This  method  was  developed 
and  put  in  use,  and  after  four  years'  trial  has  been 
found  to  give  reasonable  satisfaction. 

In  Flint  all  paving  and  grading  are  assessed  on  the 
property  except  that  done  at  street  intersections,  which 
is  paid  for  by  the  city  at  large.  The  paving  includes 
curb  and  gutter  work,  grading,  foundation,  and  surface, 
but  does  not  include  sanitary  sewers,  storm  sewers, 
catchbasins  or  inlets,  the  cost  of  which  is  taken  care 
of  by  other  means.  The  property  is  assessed  half  way 
back  to  the  next  street  each  way.  A  board  of  three 
assessors,  who  are  property  owners  and  residents  of  the 
city,  is  appointed  by  the  city  council  to  make  and  review 
the  assessment  in  question.  The  chairman  of  this  board 
is  usually  appointed  from  the  members  of  the  city 
engineer's  olfice,  as  all  the  records  of  the  assessments 
are  kept  in  that  office.     The  three  accompanying  tables, 

TABLE  I.     R.\TE  OF  ASSESSMENT  VARIES  FROM  FRO.VT  TO 
BACK     ACCORDIXO      FO     DEFINITE     FORMULA 
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with  an  example,  will  suffice  to  make  clear  the  method 
followed. 

A  section  taken  from  a  typical  plan  for  paving  is 
shown.  All  dimensions  of  the  property  are  shown  to 
a  1  in.  =  50  ft.  scale.  Also  the  lot  number,  name  of  the 
addition,  and  property  owner  are  given.  The  plan  hav- 
ing been  prepared,  the  property  is  then  listed.  We  will 
start  with  Lot  5,  Block  5,  as  shown  on  the  plan.  This 
happens  to  be  a  triangular  piece  with  the  apex  on  the 


5  gives  the  total  trial  assessment   for   Lot   4   and   is 
placed  in  Col.  7. 

In  this  manner  all  the  property  is  listed,  and  the  trial 
assessments  computed.  Col.  7  is  then  totalled  and  it  is 
found  that  $7600  has  been  raised  by  this  assessment. 
This  amount  divided  into  the  amount  of  money  to  be 
raised  gives  1.605,  the  factor  shown  in  Col.  8.  By  apply- 
ing this  fr-ctor  to  the  trial  assessments  shown  in  Col.  7 
the  correct   assessments  are  computed   and  tabulated 


TABLES  II  AND  III.  ASSESSMENT  OF  TRIANGULAR  LOTS  ;   BASE   AT    STRI-.ET   LINE,   AND   APEX   AT    STREET   LINE 


X  -  Len<jfh  of  Lot  on   Sfreet 

y  =■  Depf:n  of  Lot 

a  =  Length  of  any  lO-ft  Strip 
Distant  m  ft.  from   fiie 
Street    Line 
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1  91753  I 
1.92620  X 
1.93750  x 
1  94559  X 
1.95263  X 
1.95876  X 
1.964  10  X 
1.96675  X 


r=  Rate  of  Assessment  on  said  Strip 
from  Table  I 

Then  the  Assessment  on  any  Strip  is: 

Assessment  =  ra       But  a  =  x  -  m  — 

Then  Assessment  " r(x -my)  ' rx  -rmy=  rx  -  rini 
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129.97420  z 
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Srm 


street  line.  Turning  to  Table  III,  we  find  a;  =  50  ft., 
y  =  100  ft.;  therefore  z  =  x/y  =  0.50  and  rm  = 
58,37520..  Then  the  trial  assessment  for  this  piece 
of  property  is  rm  x/y  =■■  rmz  =  58.37520  X  0.50  =: 
$29.19.  This  amount  is  entered  in  Col.  7.  The  next 
lot  listed  is  Lot  4,  Block  5,  depth  100  ft.,  which  is  listed 
under  Col.  4.  Turning  to  Table  I  for  the  trial  one  foot 
front  assessment  for  100  ft.  depth,  we  have  1.50000. 
Place  this  in  Col.  5.  In  Col.  6  we  listed  the  foot  front- 
age of  the  lot  in  question.     This  figure  applied  to  Col. 
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ASSESSMENT    Or    THESE    TKIANGULAU    LOTS    SIMl'LE    BY 
THE  METHOi:)  DESCRIBED  IN  THIS  ARTICLE 


in  Col.  9.  Adding  these  and  totalling,  we  arrive  at  a 
figure  which  should  equal  the  amount  of  money  which 
it  was  necessary  to  raise.  Usually,  the  total  is  very 
close  to  the  correct  amount,  and  a  few  additions  or  sub- 
tractions here  and  there  will  adjust  the  assessment. 

A  triangular  strip  of  property  with  the  apex  away 
from  the  street  hne,  such  as  Lot  7,  Block  4,  is  com- 
puted as  is  the  one  given  in  the  foregoing  example. 
With  the  aid  of  Table  II  we  find  the  values  of  x,  y,  and 
z.  Then  with  the  aid  of  Table  I,  compute  the  assess- 
ment of  the  strip  just  as  though  it  was  a  rectangle 
with  a  frontage  x  and  depth  y.  From  this,  subtract  the 
assessment  of  the  triangular  half  of  this  rectangle 
which  would  have  its  apex  at  the  street  line,  computed 
as  shown  in  Table  III.  This  will  then  leave  the  trial 
assessment  for  the  remaining  triangular  half  which  is 
the  quantity  desired. 

The  assessment  of  irregularly  shaped  pieces  of 
property  is  accomplished  by  dividing  the  property  into 
parallelograms  and  triangles,  and  then  proceeding  as 
above. 

In  Tables  II  and  III  the  quantities  are  given  for  in- 
crements of  ten  feet  only.  Distances  between  these 
points  are  interpolated.  Table  I  gives  trial  assess- 
ments by  one  foot  increments  back  to  a  distance  of  300 
ft.  from  the  street  line.  As  property  is  assessed  only 
half  way  back  to  the  adjoining  street,  this  table  usually 
covers  the  distance — for  blocks  are  rarely  more  than 
600  ft.  long.  However,  should  they  be  longer  than  600 
ft.  the  assessment  rate  at  300  ft.  back  is  very  light 
and  distances  beyond  this  are  figured  at  the  same  rating 
per  front  foot  as  the  rate  is  at  300  feet. 


May  30,  1918 


ENGINEERING    N  E  \V  S  -  K  E  C  O  K  D 


1051 


A  resume  of  the  foregoing  will  show  the  following: 
Property  adjoining  the  street  being  paved  pays  a 
higher  rate  than  property  back  of  it.  The  rate  as  you 
go  back  decreases  according  to  the  formula 

^50  -  x-^ 


y  =  2 


<%r) 


in  which  ij  =  the  amount  of  assessment  in  dollars,  and 
C3   =   the    depth    from   the   street    line    in    feet.      All 
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DISTRIBUTED  ARE  KEPT  ON  THIS  FORM 

property  eventually  pays  a  paving  assessment  on  the 
two  streets  nearest  it,  and  it  pays  on  these  two  streets 
only.  The  amount  for  any  piece  of  property  is  abso- 
lutely definite  and  fixed.  This  eliminates  arbitrary 
judgment.  The  property  at  street  corners  pays  more 
than  property  in  the  middle  of  the  block. 

Altogether,  the  system  has  proved  quite  successful, 
has  greatly  decreased  the  number  of  protests,  and,  in 
the  opinion  of  the  writer,  is  more  equitable  than  the 
average  methods  pursued. 


Main  Beams  in  Concrete  Garage  Are 
Forty-Nine  Feet  Long 

Turning  Tr  jcks  Requires  Floor  Gear  of  CoIunuLs— Long 

Beams   Designed   as   Continuous   with 

Outside  Panels  Cantilevers 

IN  A  combination  stable  and  garage  just  erected  in 
Pittsburgh,  Penn.,  for  the  Edward  E.  Rieck  Co.,  an 
extra  large,  unincumbered  floor  space  was  gained  by 
the  use  of  long  span,  reinforced-concrete  girders  with 
cantilevered  beams  supporting  exterior  walls.  By  this 
means  the  120-ft.  width  of  building  was  divided  into  two 
open  spaces  nearly  50  ft.  wide,  permitting  the  easy 
access  of  motor  trucks  to  their  storage  places  on  the 
garage  floors.  In  addition,  the  building  is  interesting 
on  account  of  the  heavy  concrete  fill  used  on  the  upper 
floors  to  provide  the  proper  slope  for  the  drainage  on 
the  stable  floors. 

The  building  is  120  x  118  ft.  in  plan  and  five  stories 
high.  It  is  on  a  side  hill  so  that  the  ground  level  is  at 
the  first  floor  at  the  front  and  at  the  second  floor  at  the 
rear.  Excavation  was  made  into  a  hard  shale  formation 
so  that  the  first  or  ground  floor  rests  upon  natural 
rock.  The  first  floor  is  to  be  used  exclusively  for 
the  storage  of  automobile  trucks,  the  second  for  wagons, 
the  third  and  fourth  for  stabling  horses,  and  the 
fifth  for  a  machine,  varnish  and  paint  shop  and  mis- 
cellaneous storage.  The  height  of  the  first  storj'  was 
practically  fixed  by  the  natural  difference  in  grade  be- 
tween the  front  and  rear  streets  at  17  ft.  6  in.,  giving  a 
clearance  from  the  floor  line  to  the  under  side  of  the 
concrete  beams  of  approximately  13  ft.  This  height 
is  greater  than  is  usually  found  in  garage  or  wagon 
storage  floors,  but  in  this  particular  case  it  was  found 


City  of  St.  Paul  to  Operate  on  Cash  Basis 

Deficit  financiering  will  be  abandoned  by  the  City  of 
St.  Paul  as  a  result  of  a  charter  amendment  adopted 
May  7  by  a  vote  of  23,251  to  9043,  or  3874  more  than  the 
necessary  75%  majority.  Each  year  the  tax  levy  will 
contain  an  item  of  4%  of  the  next  preceding  levy,  to  be 
invested  in  tax  indebtedness  certificates,  principal  and 
income  to  be  kept  intact  to  provide  a  fund  to  put  thi 
city  on  a  cash  basis.  At  any  time  the  city  council,  by  a 
four-sevenths  vote,  may  issue  A%  serial  bonds  running 
not  longer  than  20  years,  in  such  an  amount  as,  plus 
the  tax  levy  certificates  already  bought,  will  equal  the 
total  outstanding  tax  levy  indebtedness.  This  year's 
tax  levy  is  $4,740,000.  The  certificates  issued  against 
it  will  be  paid  from  1919  taxes,  at  an  interest  expense 
of  about  $200,000.  During  the  past  20  years  $1,539,000 
interest  has  been  paid  on  tax  indebtedness  certificates. 
This  and  related  facts  were  placed  before  the  voters  by 
advertisements  in  the  daily  press  before  the  date  of 
the  election. 


FIVE-STOUY     Rul.NKOKCKi>-CO.\CRtrrE     O.AKAO.K     .\.\"D 
STABLE   UNDER   CONSTRUCTION  AT   PITTSBURGH 

necessary  in  order  to  accommodate  the  maximum  size 
truck  and  still  allow  sufticient  space  for  the  plumbing, 
heating  and  sprinkler  pipe  lines  hanging  from  the 
ceiling.  The  second  floor  has  a  17  ft.  6  in.  ston,'  height, 
and  the  third  and  fourth  floors  are  15  ft.  from 
floor  to  floor  level,  and  the  top  floor  16  ft.  to  th« 
roof  cornice.  On  the  third  and  fourth  floors  are  suflfi- 
cient  stalls  for  254  horses  and  a  fireproof  runway  of 
reinforced-concrete  sloping  slabs  is  provided  for  the 
horses  in  the  rear  of  the  building,  beginning  at  the 
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Second    Floor    Framing    Plan 


STABLE  AND  GARAGE  BUILDING  HAS  WIDE  OPEN  FLOOR 
AREA    UNDER    49-FT.    GIRDER    SPANS 


truck  to  extend  beyond  the  base  of  the  column  out  under 
the  49-ft.  span,  which  facilitates  the  handling  of  the 
trucks  owing  to  the  fact  that  they  do  not  tend  to  strike 
the  columns  in  being  moved  out  from  their  storage 
space. 

The  reinforced-concrete  columns  are  on  prismatic 
footings  of  concrete  placed  in  excavations  in  the  shale 
formation.  The  first  floor  slab  is  5  in.  of  monolithic 
concrete  with  a  li-in.  cement  finish  and  laid  directly  on 
shale  rock,  smoothed  off  to  give  a  fairly  level  surface. 
The  different  floors  are  generally  similar  in  design  and 
are  detailed  according  to  the  typical  designs  shown  in  the 
accompanying  drawing.  For  instance,  in  the  second 
floor  the  main  beams  supporting  the  floor  are  20  in.  in 
width  and  42  in.  in  depth  from  the  top  of  the  slab,  and 
the  span  49  ft.  c.  to  c.  of  columns.  The  cantilever 
beams  are  of  the  same  depth  at  the  columns,  but  are 
decreased  to  18  in.  at  the  outside  wall.  The  spandrel 
wall  beams  supporting  the  13-in.  brick  curtain  walls 
are  13  in,  wide  by  18  in.  deep  and  are  supported  on 
the  ends  of  the  cantilever  beams.  The  floor  slab  is 
4i  in.  thick  and  spans  8  ft.  5  in.  c.  to  c.  of  beams.  It 
is  reinforced  with  3 -in.  ribbed  bars  6  in.  c.  to  c.  All 
of  the  reinforcement  is  either  the  ribbed  bar  or  the 
Kahn  bar  manufactured  by  the  Truscon  Steel  Company. 

The  beams  are  designed  with  a  T-section  and  the 
width  of  flarge  was  figured  as  8  ft.  5  in.,  or  one-half 
of  the  span  of  the  slab  on  each  side  of  the  center  line 
of  the  beam.  This  slab  though  shallow  as  compared 
to  the  depth  of  the  beam  has  been  figured  as  a  T-section 
in  compression  owing  to  the  amount  and  closeness  of 
reinforcement  running  perpendicular  to  the  main  beam 
in  the  bottom  of  the  slab.  The  main  girders  of  the  sec- 
ond floor,  spanning  a  distance  of  16  ft.  10  in.,  are  20 
in.  wide  and  56  in.  deep  from  the  top  of  the  slab. 
These  girders  support  the  concentrated  load  of  the  49- 
ft.  beams  at  the  center. 

All  reinforced-concrete  is  designed  in  accordance  with 
the  rules  and  regulations  of  the  Pittsburgh  building 


ground  floor  and  continuing  to  the  fourth  floor  with 
means  of  entrance  and  exit  at  all  floors. 

The  120-ft.  width  of  the  building  is  divided  into  two 
interior  spans  each  49  ft.  long  and  two  exterior  canti- 
lever spans  11  ft.  from  center  line  of  columns  to  the 
outside  wall.  These  columns  are  placed  16  ft.  10  in. 
on  centers  in  the  other  direction  and  the  beams  are  8 
ft.  5  in.  c.  to  c.  The  long-span  construction  with  canti- 
lever beams  and  the  omission  of  wall  columns  were 
adopted  after  several  comparative  designs  of  all  sorts 
of  ordinary  construction  had  been  made.  It  was  found 
that  the  amount  of  steel  and  concrete  per  square  foot 
floor  space  with  the  long-span  construction  was  con- 
siderably less  than  the  ordinary  short-span  design. 
This  was  one  of  the  governing  factors  in  selecting  the 
long-span  construction,  but  not  the  only  one.  The 
unusual  size  of  the  trucks  to  be  accommodated  and  the 
freedom  of  movement  within  the  building  desired  made 
it  quite  necessary  to  reduce  the  number  of  columns  to 
a  minimum.  The  distance  between  the  inside  face  of  the 
brick  wall  and  the  center  line  of  the  first  row  of  col- 
umns is  9  ft.  11  in.    This  allows  the  front  wheels  of  a 
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code,  but  the  long-span  beams  with  cantilever  ends  were 
analyzed  according  to  the  theorem  of  three  moments. 

The  live-loads  used  in  the  different  floors  are  as  fol- 
lows: First  floor,  slab  rests  on  ground  and  design  load 
was  required;  second  floor,  125  lb.  per  sq.ft.;  third  and 
fourth  floors,  130  lb.  per  sq.ft.;  fifth  floor,  200  lb.  per 
sq.ft.;  roof,  40  lb.  per  sq.ft.  In  addition  to  these  live- 
loads,  there  was  a  heavy  dead-load  due  to  the  concrete 
fill  and  asphalt  finish  as  described  later  in  this  article. 

The  finished  floors  of  the  two  stables,  the  third  and 
fourth  floors  of  the  building,  are  provided  with  a  slope 


to  take  care  of  the  drainage  from  the  stalls.  This 
•lope  is  made  up  of  a  concrete  fill  placed  on  top  of  the 
structural  slab.  It  has  a  minimum  thickness  of  2i  in. 
at  the  gutter  and  increases  to  a  maximaim  of  53  in.  at 
the  head  of  the  stalls.  On  top  of  it  is  a  l\-in.  thickness 
of  asphalt  mastic.  The  average  dead-load  per  square 
foot  of  floor  as  imposed  by  this  concrete  fill  and  the 
finish  is  figured  at  80  lb.  The  gutters  on  these  floors 
are  of  asphalt  and  the  drains  are  placed  at  ver>'  close 
intervals  leading  to  ground  pipes  through  the  floors 
that  lead  into  pipes  suspended  from  the  ceiling  below. 
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The  finish  used  for  the  floors  where  trucks  and  wagons 
are  stored  was  made  of  a  top  coat  of  lil-in.  thick  ce- 
ment mortar,  a  1 :  2  mix,  with  Master  Builders'  hard- 
ener in  the  proportion  of  40  lb.  to  every  100  sq.ft. 
of  floor  incorporated  in  the  finish.  The  lA-in.  cement 
finish  for  the  first  floor  was  placed  on  top  and  in- 
tegral with  the  5-in.  concrete  slab  resting  on  the  rock. 
The  finish  for  the  second  floor  was  on  top  of  a  con- 
crete fill  similar  to  that  of  the  third  and  fourth  floors. 


the  thickness  varying  from  li  in.  at  the  floor  drains  to 
41  in.  at  the  high  points.  The  entire  fifth  floor  has  a 
1^-in.  cement  finish  that  is  bonded  to  the  structural  slab 
and  placed  perfectly  level  with  no  concrete  interme- 
diate fill. 

The  building  wa?  designed  and  supervised  by  the  C.  B. 
Cooley  Co.,  architects  and  engineers,  Pittsburgh,  Penn., 
of  which  D.  N.  Martin  is  chief  enginer,  and  was  built 
by  Toupet,  Beil  &  Conley,  contractors,  also  of  Pittsburgh. 


How  Army  Hospitals  Are  Being  Protected  Against  Fire 

Wood-Frame  Buildings  Are  Mostly  Used,  But  Smoke  and  Fire  Stops  Are  Frequent,  Exits  Numerous 
And  Fire  Alarms  and  Fire-Fighting  Apparatus  General 


I 


HOSPITALS  are  a  very  necessary  part  of  every  army 
camp  and  cantonment  today.  More  than  that,  they 
were  among  the  first  of  the  buildings  that  had  to  be 
completed  in  the  early  days  of  the  war.  Speed  of  con- 
struction was  the  controlling  factor  in  their  design,  for 
they  had  to  be  ready  to  take  patients  as  soon  as  troops 
were  encamped.  With  this  in  mind,  the  engineers  of 
the  cantonment  division  existing  then,  selected,  under 
instructions  from  the  Surgeon  General's  office    (which 
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had  the  deciding  voice  in  the  matter  of  hospitals) ,  wood- 
frame  buildings  for  the  cantonment  hospitals.  The 
buildings  are  of  the  same  general  type  as  that  adopted 
for  the  barracks.    Such  buildings  are  now  in  use. 

When  the  first  rush  of  construction  was  over,  consid- 
erable attention  was  directed  toward  the  fire-resisting 
qualities  of  the  hospitals.  Although  they  had  protection 
equal  to  that  of  the  other  camp  structures,  they  were 
criticised  in  some  quarters  for  not  being  more  fire-re- 
sistive, as  would  become  buildings  housing  sick  men  who 
are  more  or  less  helpless.  In  view  of  this,  steps  were 
soon  taken  to  improve  the  fire  resistance  of  those  hos- 
pitals already  erected  and  to  make  certain  changes  in  the 
design  of  the  larger  general  hospitals  which  were  to  be 
erected  mainly  for  the  sick  and  wounded  from  overseas. 
The  details  of  the  changed  designs  and  of  the  new  hos- 
pitals are  the  subject  of  this  article. 

A  drawing  printed  herewith  shows  the  plan  and  lay- 
out of  one  of  the  general  hospitals,  and  is  typical  in  so 
far  as  the  principles  of  design  are  concerned.  This  is 
the  clearing  hospital  at  Fox  Hills,  on  Staten  Island,  in 
New  York  harbor.  Provision  is  made  for  1500  beds, 
together  with  the  many  appurtenant  buildings.  A  rail- 
road spur  brings  trains  to  a  storehouse  group  at  the 
lower  end  of  the  site,  which  is  on  country  sufficiently  well 
broken  up  to  require  benaing  of  roads  and  arrangement 
of  the  buildings  to  fit  the  contours.  From  the  store- 
houses, a  switchback  extends  to  the  entrance  of  the  hos- 
pital proper  and  to  the  power  house  which  supplies  heat 
and  light.  From  the  entrance  roads  extend  to  all  parts 
of  the  grounds,  so  that  each  building  or  group  of  build- 
ings can  be  reached  by  motor  or  wagon.  The  reader 
should  note  a  distinction  made  on  the  drawing  between 
these  roads  and  the  covered  corridors  which  connect  all 
the  buildings,  and  over  or  under  which  the  main  roads 
pass.    This  will  be  described  later. 

The  buildings  in  the  group  comprise  the  administra- 
tion, nurses'  and  officers'  units  at  the  south  middle  part 
of  the  site,  the  receiving  wards,  the  disinfecting  build- 
ings, the  laundry,  the  mess  and  the  kitchens  near  the 
entrance,  the  operating  rooms,  with  the  chambers  for 
the  clinics  and  laboratories  about  the  center,  the  two- 
story  convalescent  wards  at  the  extreme  southwest  and 
northeast,  and  the  numerous  standard  one-story  wards 
where  most  of  the  patients  will  be  housed. 

As  a  preliminary  precaution  against  the  spreading  of 
fire,  all  buildings  are  placed  well  apart,  the  spacing  de- 
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pending  on  the  size,  construction  and  use  of  the  struc- 
tures. Thus,  one-story  frame  wards,  barracks  and  sim- 
ilar buildings  not  over  40  ft.  wide  and  100  or  more  ft. 
long  have  a  side-by-side  spacing  at  least  50  ft.  and  an 
end-to-end  spacing  at  least  35  ft.  Two-story  wards  over 
30  X  100  ft.  in  plans  have  side  spacing  of  80  ft.  or  more, 
and  end  spacing  at  least  50  ft.  The  storehouses  are 
more  than  100  ft.  apart  in  each  direction  and  the  laun- 
dries and  the  garages  are  at  least  80  ft.  from  other 
buildings.  As  shown  on  the  plan,  the  wards  are  in 
groups  with  a  minimum  spacing  of  150  ft.  between  the 
groups.  It  is  considered  that  this  spacing  reduces  to  a 
reasonably  safe  minimum  the  danger  of  fire  in  any  one 
building  spreading  to  others  or  sweeping  over  any  con- 
siderable portion  of  the  hospital  area.  In  six  months' 
experience  with  the  cantonments,  where  such  spacings 
have  prevailed  generally,  there  have  only  been  three 
serious  fires,  and  in  each  case  the  flames  were  confined 
to  the  building  in  which  they  originated. 

One  of  the  drawings  herewith  shows  the  details  of 
the  one-story  wards  which  make  up  the  bulk  of  the 
hospital  and  in  which  the  seriously  ill  or  wounded  w'll 
be  housed.  It  is  a  frame  building,  156  ft.  long  and  24 
ft.  wide,  with  a  porch,  partly  open  and  partly  covered, 
on  one  of  the  sides.  Studs  of  2  x  4's  sheathed  on  both 
sides  with  paper  and  board  siding  carry  light  wood 
trusses  with  standard  composition  roofing  on  1-in. 
boards.  At  one  end  of  the  building  is  a  glass-walled 
solarium  and  at  the  other  end  a  partitioned  section  for 
the  service  rooms.  Between  is  the  open  ward,  with 
space  for  32  beds.  The  numerous  windows  are  plain- 
glazed  and  four  wide  doors  open  on  the  porch  and  two 
on  the  corridor.  Connecting  with  the  porch  and  with  the 
building  itself  is  the  covered  corridor,  which  is  in- 
closed for  most  of  its  length  and  which  forms  a  con- 


tinuous closed  connection  between  all  of  the  buildings 
on  the  site. 

As  a  protection  against  fire  in  this  ward  building,  the 
partitions  are  of  plaster  board,  the  ceilings  are  of  the 
same  material,  the  attic  space  is  subdivided  by  con- 
tinuous stops,  the  under  floor  space  is  continuously 
sheathed  from  ground  to  floor,  and  there  are  inter- 
mediate fire  stops  across  the  building  below  the  floor. 
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A  detail  of  the  fire  stop  in  the  attic  and  under  the  floor 
is  shown  on  the  drawing  of  the  two-story  ward,  to  be 
described  later  in  this  article.  In  addition,  fire-resist- 
ing paint  is  specified  where  painting  is  required.  All 
the  lighting  and  heating  pipes  and  wires  are  carefully 
insulated  at  all  points  of  contact  with  the  wood.  Also 
the  doors  are  numerous  enough  and  of  such  width  as 
to  permit  the  ready  removal  of  all  patients  in  their 
beds  to  the  porch  in  a  short  time  and  the  porches  are 
so  near  the  ground  as  to  make  easy  the  carrying  of 
the  beds  to  the  open  air. 

The  corridors  are  all  of  frame  construction,  similar 
to  that  of  the  building.  Connecting,  as  they  do,  adja- 
cent buildings,  they  offer  the  easiest  means  for  the 
spread  of  fire.  In  completed  hospitals  the  hazard  has 
been  reduced  by  the  interposition  of  a  number  of  draft 
stops  of  plaster  board  or  block,  with  fire-resistant 
doors,  which  are  kept  closed  or  are  provided  with  auto- 
matic self-closing  devices. 

In  the  newer  types  of  construction  hollow  tile  walls 
have  been  substituted  for  the  wood  frame.  Wards  for 
convalescents  are  two-story  buildings.  At  first  these 
were  of  wood  frame,  similar  in  design  to  that  of  the 
one-story  ward.  In  the  later  design,  however,  the 
hoilow-tile  construction  shown  in  one  of  the  drawings 
has  been  substituted.  As  an  additional  precaution,  in 
such  buildings  there  are  two  wide  stairways  leading 
down  from  the  upper  porch  and  one  interior  stairway 
completely  inclosed  in  hollow-tile  partitions.  These 
buildings  have  the  same  protection  as  the  smaller  ones 
in  the  matter  of  fire  and  draft  stops,  doors,  paint,  etc. 

A  complete  fire-alarm  system  covers  the  whole  site. 
This  consists  of  automatic  thermostatic  alarms  con- 
nected to  the  fire  station  and  to  administrative  cen- 
ters, and  so  arranged  as  to  detect  and  locate  any  un- 
warranted rise  in  temperature. 

As  will  be  noticed  from  the  plan  of  the  Fox  Hills 
hospital,  the  corridors  cut  off  pretty  thoroughly  a 
large  part  of  the  interior  of  the  site.  To  make  all 
parts  of  all  buildings  accessible  to  the  fire-fighting  ap- 
paratus, the  corridors  are  cut  at  proper  places  and  the 
main  roads  are  passed  either  over  or  under  the  corri- 
dor. At  such  places  a  risiiig  or  declining  ramp  leads 
the  road  either  up  to  or  under  the  corridor  level,  and 
the  crossing  is  provided  with  a  door,  normally  closed, 
but  capable  of  being  opened  wide  enough  to  permit 


the  passage  of  the  fire  engine.    At  such  crossings  the 
spaces  under  the  corridor  are  boarded  off  as  fire  stops. 

In  such  of  the  older  hospitals  as  had  been  completed 
without  the  taking  of  the  precautionary  measures  noted 
above,  protection  against  fire  was  later  increased  by  cer- 
tain structural  measures.  Some  of  these  are  shown  on 
one  of  the  accompanying  drawings.  Smoke  stops,  gener- 
ally 150  ft.  apart  and  separating  not  less  than  two  build- 
ings, were  placed  across  corridors.  Draft  stops  were 
built  at  underways,  additional  doors  were  cut  to  the 
porches,  extra  steps  were  added,  lights  and  signs  were 
provided  and  complete  fire  alarm  systems  installed. 
Ramps  or  underways  affording  entrance  to  interior 
spaces  were  put  in  where  required.  All  of  these  addi- 
tions, together  with  the  painting  of  the  composition 
board  partitions  with  fire-resisting  paint,  were  in- 
tended to  make  the  old  structures  as  nearly  like  the 
new  as  possible,  without  complete  change  of  structure. 

In  one  new  hospital,  that  for  tubercular  patients  at 
Denver,  Colo.,  two-story  hollow-tile  buildings  of  spe- 
cial design  were  used.  This  was  done  because  of  the 
difficulty  of  getting  wood  in  that  district.  In  the  opin- 
ion of  the  Surgeon  General  this  hospital  is  of  a  more 
perm.anent  nature  due  to  the  fact  that  the  patients 
there  are  apt  to  be  confined  for  a  long  period  and 
because  in  providing  this  hospital  there  was  not  the  ur- 
gent need  for  speed  there  was  in  getting  ready  the  hos- 
pitals for  the  sick  soldiers  at  camps  or  for  the  wounded 
from  overseas. 

Tha  bpsic  requirements  for  the  hospitals  were  laid 
down  by  the  surgeon  general's  oflfice.  United  States 
Army,  and  that  office  has  final  supervision  of  the 
details.  Those  details  were  designed  in  the  cantonment 
division,  quartermaster  department,  now  the  construc- 
tion division  of  the  army,  and  the  buildings  were  put  up 
under  the  direction  of  the  officers  of  that  division.  En- 
gineers of  the  National  Board  of  Fire  Underwriters 
acted  in  an  advisory  capacity  with  regard  to  fire-pro- 
tection and  water-supply  operations. 


Meters  Show  Low  Water  Consumption 

With  79.5%  of  the  water  services  and  45.6%  of  the 
pumpage  metered,  the  average  daily  water  consump- 
tion of  Dover,  N.  H.,  in  1917,  was  46.8  gal.  per  inhab- 
itant, 46.9  per  consumer  and  325  per  tap.  The  popula- 
tion, by  the  census  of  1910,  was  13,247.  H.  E.  Perry 
is  superintendent  of  water-works. 
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Letters  to  the  Editor 

Comment   on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Claverack  Bridge  Failure  Caused  By 
Subsidence  or  Scour? 

Sir — In  Engineering  Neivs-Record  of  Mar.  28,  p. 
619,  in  describing  the  failure  of  a  bridge  at  Hudson, 
N.  Y.,  I  stated  that  the  failure  was  due  to  a  subsidence 
of  the  ground  under  one  of  the  piers. 

In  the  issue  of  Apr.  18,  p.  786,  Edward  Godfrey 
states  that  the  failure  was  due  to  bad  design.  Mr. 
Godfrey's  conclusion  is  not  convincing,  possibly  be- 
cause of  brevity.  It  would  be  of  interest  to  know  just 
what  defects  could  have  led  to  failure,  outside  of  foun- 
dation trouble. 

E.  Ij.  Brandow  in  the  issue  of  Apr.  25,  p.  830,  ascribes 
the  failure  to  scour.  The  facts  as  presented  by  Mr. 
Brandow  can  lead  to  but  one  logical  conclusion;  that 
the  failure  wa.s  due  to  a  subsidence  of  the  gravel  form- 
ation, and  to  no  other  cause. 

The  gravel  formation  at  the  site  of  the  failed  bridge 
is  of  unusual  nature  and  very  closely  resembles  an  ice 
pack  in  a  river.  The  cakes  of  gravel  are  jammed  on 
edge,  the  interstices  between  the  cakes  of  gravel  being 
filled  with  sticky  clay  which  becomes  soft  when  satur- 
ated with  water.  The  top  of  the  gravel  formation  is 
weathered,  and  its  exact  nature  could  only  be  deter- 
mined by  making  test  pits,  or  possibly  by  driving  piles. 

The  gravel  under  the  pier  which  failed  had  a  thick- 
ness of  at  least  15  ft. ;  its  thickness  at  the  opposite  end 
of  the  bridge,  which  portion  is  still  standing,  is  about 
5  ft,,  but  the  gravel  cakes  lie  more  level  at  the  latter 
point.  Some  of  the  piles  under  the  failed  pier  refused 
at  less  than  15  ft.  penetration  under  a  2000-lb.  hammer 
falling  20  ft.  Other  piles  at  the  same  location  sank 
under  the  weight  of  the  hammer  alone,  due  to  the  fact 
that  they  entered  interstices  between  the  gravel  cakes. 

The  effect  of  loading  such  a  formation  would  be 
exactly  parallel  to  that  produced  by  placing  a  heavy 
load  on  an  ice  pack,  where  as  soon  as  the  cakes  thawed 
apart  the  loaded  portion  would  slide  into  the  water  and 
of  course  the  water  would  fill  the  space  which  had 
formerly  been  occupied  by  ice. 

Briefly,  Mr.  Brandow  states  that  after  the  failure 
had  occurred  soundings  were  made  about  the  bridire 
with  a  pole,  and  it  was  found  that  there  was  a  hole  at 
the  point  where  the  failed  pier  had  been,  that  the 
bottom  of  the  hole  was  at  a  lower  elevation  than  the 
base  of  the  pier  and  was  in  soft  clay  which  offered  little 
resistance  to  the  thrust  of  the  pole.  In  view  of  this 
condition,  could  the  failure  have  been  due  to  scour? 
Obviously  not,  for,  as  has  been  stated,  the  gravel  had 
a  thickness  of  at  least  15  ft.  at  this  point.  On  the  other 
hand,  a  subsidence  of  the  gravel  formation  would  have 
left  exactly  the  condition  described  by  Mr.  Brandow. 

Furthermore,  Mr.  Brandow  states  that  the  gravel 
at  adjacent  piers  was   found   to   be  well   above  their 


iKises.  As  is  shown  by  the  illustration.s  which  accom- 
panied Mr.  Brandow's  article,  exactly  the  .same  .scour- 
ing conditions  prevailed  at  the  adjacent  piers  as  at  the 
failed  pie»-.  In  view  of  this,  why  did  such  hea\'y  scour 
take  place  at  one  pier  when  there  was  no  scour  at  the 
adjacent  pier,  less  than  30  ft.  away?  The  an.swer  is 
that  it  was  not  scour  but  subsidence,  such  as  I  have 
described. 

I  can  readily  agree  with  Mr.  Godtrey  that  the  design 
was  defective,  in  the  sense  that  it  was  not  suitable  for 
the  location.  Further,  it  may  be  considered  defective 
as  regards  economy,  but  I  am  certain  that  failure  did 
not  come  through  any  defect  of  the  structure  itself. 
It  had  been  tested  far  in  excess  of  its  design  load. 

Mr.  Brandow  puts  the  responsibility  on  the  mainte- 
nance man,  but  in  this  case  he  was  not  at  fault.  The 
responsibility  lies  with  the  designer,  who  was  satis- 
fied with  superficial  data  and  did  not  take  the  trouble 
to  make  borings.  It  is  another  case  of  toN^m  boards 
squeezing  a  penny,  and  so  long  a;  engineers  are  willing 
to  base  their  designs  on  hearsay  data  we  can  expect  just 
such  occurrences. 

Albany,  N.  Y.  E.  J.  Doyle. 


Pavements  and  Frost  Action 

Sir — I  have  read  the  editorial  in  your  Apr.  11  issue 
entitled,  "What  Most  Highway  Departments  Will  Face 
in  the  Near  Future." 

In  the  first  sentence  you  display  some  misgivings  as 
to  the  effect  of  frost  on  many  concrete  and  brick  pave- 
ments over  which  heavy  loads  must  be  transported.  I 
have  yet  to  see  a  concrete  road  which  was  rendered 
unusable  because  of  frost  action!  In  a  ver>-  few  roads 
there  has  been  some  heaving  at  the  joints,  probably  due 
to  the  fact  that  the  joints  were  not  placed  perpendicular 
to  the  surface  of  the  road.  This  condition,  however, 
has  not  rendered  the  roads  unusable,  as  temporary  re- 
pairs with  tar  and  sand  at  these  uneven  joints  have 
prevented  excessive  wear,  and  later  on  slabs  have  in 
most  cases  settled  to  their  original  position.  I  have 
read  of  a  few  brick  pavements  which  do  not  seem  t^ 
be  holding  up  under  heavy  traffic.  Even  these  cases, 
it  would  seem,  may  very  properly  be  attributed  to  im- 
proper design — failure  to  provide  a  sufficiently  heavy 
foundation  of  concrete  to  carry  the  excessive  loads  to 
which  the  pavement  was  subjected. 

If  you  had  said  "and  a  few  concrete  and  brick 
pavements,"  instead  of  "and  many  concrete  and  brick 
pavements,"  there  would  be  no  argument,  as  we  shall 
always  have  a  few  poorly  constructed  pavements  of  the 
more  durable  type.  As  the  first  s^entence  of  your 
editorial  now  reads,  it  seems  to  me  it  is  incorrect. 

W.  M.  Kinney, 
Engineer,      Promotion      Bureau,      Universal     Portland 
Cement  Co. 

Chicago. 

[Support  to  the  statement  objected  to  seems  to  be 
given  by  an  illustrated  article  in  the  May  1  issue  of  the 
Commercial  Vehicle.  The  article  describes  the  poor  con- 
dition of  the  40-mile  road  from  Cleveland  to  Akron, 
Ohio,  during  February,  March  and  April  of  this  year. 
"There  were  one  dozen  more  of  these  points,"  it  is  said. 
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"where  the  entire  brick  surface  had  swollen  up  and 
broken  apart,  leaving  jagged  holes  composed  of  broken 
bricks  and  large  slabs  of  the  4-in.  concrete  base  which 
acted  as  a  foundation  for  the  road."  And  some  of  the 
illustrations  indicate  that  the  author  of  the  article  did 
not  exaggerate. — Editor.] 


Water  Expansion  in  Ground  Cause  of 
Heaving  in  Winter  _  

Sir: — Some  special  cases  of  the  heaving  of  soil  and 
structures  due  to  freezing  may  interest  those  who 
have  read  Professor  Taber's  article  on  ice  formation 
in  Engineering  Neivs-Record,  Feb.  7,  p.  262,  and  the 
subsequent  discussions. 

In  Sudbury,  Ont.,  though  it  is  further  south  than  the 
northern  parts  of  Montana  and  North  Dakota,  the  cold 
is  both  more  continuous  and  of  an  average  lower  tem- 
perature. A  map  of  isotherms  will  show  practically 
the  same  temperature  for  Sudbury  and  White  River  as 
for  the  Yukon  District  and  Alaska.  The  ground  starts 
to  freeze  here  about  the  middle  of  November  and  keeps 
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iOXAMPLES    OP    HEAVING    FROM    FREEZING    IN    ONTARIO 

on  freezing  until  the  middle  of  March.  There  may 
be  occasional  warm  spells  when  the  thermometer  will 
register  32"  or  33°  F.,  but  they  have  no  effect  on  the 
continued  freezing  of  the  ground. 

In  all  parts  of  Canada  it  is  necessary  to  provide 
against  frost  action  whether  the  soil  be  sand,  loam 
or  clay,  but  in  the  towns  of  Sudbury  and  Copper  Cliff 
special  precautions  must  be  taken  on  account  of  the 
peculiar  soil.  This  soil  is  of  the  nature  of  a  soft  shale 
in  summer,  being  so  dense  that  it  is  not  possible  to 
drive  a  stake  into  it  without  displacing  some  of  the 
soil.  It  was  deposited  in  layers  varying  from  I  in. 
to  1  in.,  the  different  layers  being  separated  by  very 
minute  spaces  which  hold  water  by  capillary  attraction, 
and  it  is  the  expansion  of  the  water  that  causes  the 
ground  to  heave. 

In  Northern  Ontario  the  ground  freezes  to  an  average 
depth  of  4  ft.;  less  when  the  ground  is  covered  with 
snow  or  muskeg,  and  more  when  the  ground  is  bare  and 
damp.  The  extreme  frost  action  takes  ph^.ce  toward 
th6  end  of  February,  when  the  heaving  of  posts,  houses, 
verandas  and  railway  tracks  shows  in  a  marked  man- 
ner. 

In  the  southern  parts  of  Ontario,  the  section  man 
places  shims  under  the  track  to  provide  run-offs  at 
each  end  of  the  sections  where  the  frost  has  heaved 


the  track.  In  this  aistrict  he  places  shims  in  those 
spots  where  the  track  has  not  heaved,  as  shown  in  the 
drawing,  for  the  track  rises  bodily  for  miles.  In  yards 
where  earth  is  used  for  ballast,  the  heaving  is  of  course 
much  greater,  and  it  is  plainly  seen  that  the  earth 
rises  first  between  the  ties  and  later  the  tie  rises  and 
the  track  assumes  an  appearance  of  perfect  grade. 

Another  sketch  shows  how  the  walls  of  a  cottage 
were  heaved  up,  leaving  the  center  at  the  original 
level  so  that  the  roof  moved,  cracking  the  chimney. 
The  house  was  set  afire.  This  started  an  investigation 
which  revealed  conditions  shown  in  the  sketch.  The 
walls  were  sheathed  to  the  ground,  and  the  upward 
movement  of  the  earth  had  forced  the  sills  off  the 
posts,  although  these  had  also  risen  an  inch  or  so  by 
the  gripping  of  the  clay.  There  was  no  ice  between 
the  sheathing  and  the  ground,  which  was  noted  partic- 
ularly, as  levels  were  taken  to  ascertain  the  extent  of 
the  heaving.  The  center  post  being  protected  from  the 
frost,  had  not  heaved. 

In  addition  to  the  direct  heaving,  this  clay  is  so 
sticky  and  possesses  such  great  cohesive  properties 
that  it  will  force  up  posts  and  walls  by  the  adhesion 
of  the  frozen  clay.  Telephone  posts  are  heaved  in 
such  a  manner,  and  the  only  remedy  is  to  place  clean 
gravel  or  granulated  slag  around  a  post,  as  these  possess 
no  cohesive  properties  whatever.  Walls  of  stone  cellars 
are  sometimes  parted  into  two  by  a  similar  force. 

These  cases  may  be  extreme,  but  they  seem  to  demon- 
strate that  the  ground  heaves  or  rises  in  the  winter 
because  the  water  in  the  soil  expands  and  not,  as  Prof. 
Taber  suggests,  by  the  formation  of  ice  crystals  on  the 
surface. 

Sudbury,  Ont.  C.  D.  NORTON. 


Drain  Tile  Price  Increases  and  Problems 

The  rapid  increase  in  the  price  of  drain  tile  will  have 
considerable  effect  on(  drainage  projects  during  the 
next  year  or  two,  according  to  a  report  of  the  drainage 
committee  of  the  Minnesota  Surveyors'  and  Engineers' 
Society.  Increases  from  1913  to  1917  per  1000  ft.  of 
tile  in  carload  lots  for  the  central  southern  part  of 
Minnesota  were  as  follows:  6-in.  $35.50  to  $47;  8-in., 
$57  to  $75;  10-in.,  $96  to  $125;  12-in.,  $116  to  $160. 
There  is  nothing  to  indicate  that  the  top  price  has  yet 
been  reached,  and  transportation  difficulties  make  it 
increasingly  harder  to  get  the  tile.  The  committee  also 
called  attention  to  the  great  dissatisfaction  among  land 
owners  with  the  present  method  of  assessing  benefits 
and  damages.  These  assessments  are  made  by  three  i 
viewers,  who  it  is  assumed  can  classify  the  land  accord- j 
ing  to  its  comparative  wetness.  The  engineer  is  not  i 
allowed  to  be  present  when  the  viewers  fix  the  amount 
of  benefits  and  damages.  It  is  quite  apparent  that  mak- 
ing a  just  and  equitable  division  of  benefits  and  damages 
requires  experience,  with  a  logical  and  mathematical 
mind  capable  of  giving  proper  values  to  many  factors 
and  conditions.  That  the  viewers  have  made  a  hopeless 
mess  of  things  under  the  present  system  is  evidenced 
by  the  great  number  of  appeals  against  assessments  on 
recent  drainage  work.  The  committee  recommended  that 
in  every  case  two  of  the  viewers  be  engineers,  even  if 
this  means  increasing  the  number  of  viewers  to  four. 


Hints  for  the  Contractor 


DETAILS  WHICH  SAVP:  TIME  AND  LABOR  ON  CONSTRUCTION  WORK 


New  Train  Arranj^ement  Enables  Tractor 
To  Start  Heavier  Loads 

PROPER  placing  of  the  tractor  with  respect  to  its 
train  will,  it  is  said,  greatly  increase  the  load  which 
it  can  start.  It  is  self-evident  that  the  load  which  any 
hauling  device  can  start  from  rest  determines  the 
amount  that  can  be  handled  by  it,  and  therefore  this 
new  method  should  add  to  efficiency. 

The  new  arrangement  of  train  was  worked  out  on  a 
contract  where  it  became 
necessary  to  increase  the 
load  on  account  of  the 
labor  shortage.  It  was 
found  that  there  was 
great  trouble  in  starting, 
especially  where  the 
ground  was  soft,  but 
when  the  load  was  once 
in  motion  the  tractor  had 
no  trouble  in  handling  it 
even  on  worse  ground. 
Experimentation  followed 
and  developed  the  fact 
that  placing  the  tractor 
at  right  angles  to  the 
loaded  train  instead  of  in 
the  direct  line  of  loading 
made  it  possible  to  start 
greatly  increased  loads 
with  ease. 

The  reason  is  easily 
stated.  The  new  arrangement  applies  the  old  principle 
of  gradual  application  of  the  load  until  the  full  train  is 
in  motion.  Each  trailer  is  first  turned  and  then  started 
largely  by  the  momentum  of  the  preceding  portion  of 
the  train. 


YOUR  TWO  GREAT  PROBLEMS- 
MATERIALS  AND  MEN 

War  has  profoundly  upset  working  condi- 
tions for  the  contractor.  No  one  needs  remind 
you  of  your  two  most  pressing  problems  of  the 
moment — materials  and  men. 

Have  you  succeeded  in  solving  either  of  them 
in  special  ways? 

Have  you  made  material  at  hand  do  for  ma- 
terial you  needed  and  could  not  get? 

Have  you  rigged  up  good  substitutes  for 
plant  that  is  no  longer  on  the  market? 

Have  you  managed  to  do  with  eight  men  work 
that  used  to  take  ten? 

Have  you  learned  new  ways  to  keep  men  on 
the  job? 

Help  the  other  fellow — help  our  national  ef- 
ficiency— tell  about  it  in 

HINTS  FOR  THE  CONTRACTOR 


vented.  When  the  pipe.s  were  in  place  on  the  cradles 
small  box  forms  were  set  around  the  lower  half  of  the 
joints,  and  these  forms  were  filled  with  gravel.  After 
the  gravel  was  placed,  the  trench  was  filled  up  to  about 
the  same  level  as  the  tops  of  the  forms,  which  were  then 
carefully  removed.  The  top  half  of  the  joint  was  then 
cemented  in  the  ordinary  manner  and  the  gravel  filling 
was  raised  to  cover  the  lower  two-thirds.  This  pro- 
vided a  lap  between  the  gravel  and  the  cement  joint. 

One  of  the  illustration.^ 
shows  the  pipe  in  place  in 
the  trench,  with  a  work- 
man, seen  in  the  back- 
ground, cementing  the 
tops  of  the  joints.  The 
gravel  at  each  joint  will 
be  noted  in  the  partial  fill, 
th«  gravel  forms  having 
already  been  removed.  In 
the  foreground  of  the 
illustration,  the  gravel  is 
being  put  in  place  around 
the  lower  parts  of  the 
joints  in  a  new  section  of 
the  pipe  line. 

The  careful  attention 
to  the  joints  was  neces- 
sitated by  the  fact  that  a 
great  deal  of  quicksand 
was  encountered  along  the 
line  and  it  was  necessan.' 
to  keep  this  out  of  the 
pipe  line.  The  quicksai  i,  of  course,  added  to  the 
cost  of  the  work  and  the  construction  difficulties.  On 
one  occasion  a  laborer  was  caught  in  the  quicksand  and 
had  to  be  lifted  out  with  a  chain  block,  leaving  his  boots 
embedded.  The  plan  of  construction  was  to  keep  the 
pipe-laying  close  behind  the  dragline  excavator,  and  to 


Laying  Eighteen-Inch  Drain  Pipe  Below 
the  Water  Table 

A  DRAINAGE  problem  in  the  South  San  Joaquin 
Irrigation  District  in  California  has  been  solved  by 
laying  an  18-in.  pipe  line  with  the  aid  of  wooden  cradles, 
and  cementing  only  the  top  half  of  the  joints.  Tl:e 
problem  arose  from  the  fact  that  the  line  had  to  be  laid 
in  very  soft  ground  below  the  water  table,  and  it  was 
found  impossible  to  maintain  the  correct  grade,  if  single 
lengths  of  pipe  were  placed  independently.  Accordingly, 
wooden  cradles,  as  shown  in  the  photograph,  were  made 
of  1  X  4-in.  runners  with  two  cross-ties  for  each  sec- 
tion of  pipe.  These  cradles,  which  were  long  enough  to 
carry  four  lengths  of  pipe,  and  make  sills  or  other  sup- 
ports unnecessary,  were  placed  carefully  to  grade. 

Vitrified  sewer  pipe  was  used  instead  of  the  ordinaiy 
drain  tile,  and  special  attention  was  given  to  making 
the  joints  in  such  a  way  that  entrance  of  silt  was  pre- 


CKMEXTING  AND  PLACING  GRAVEL.  AROUND  THE  JOINTS 
OP   KIGHTKEN-INCH   PIPE 
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have  the  trench  back-filled  as  soon  as  possible.    This  pre- 
vented excessive  flow  of  water  into  the  trench. 

About  4000  ft.  of  18-in.  pipe  and  1000  ft.  of  12-in.  pipe 
were  laid  in  this  manner,  and  though  the  lines  have  no\\ 


FORM   OP  CRADLE  USED    IN   LAYING    EIGHTEEN-INCH 
PIPE  IN  QUICKSAND 

been  down  about  a  year,  no  trouble  from  silting  up  has 
developed. 

The  work  was  done  under  the  supervision  of  A. 
Griffin,  chief  engineer  €or  the  district,  who  has  since 
been  succeeded  by  R.  W.  Olmsted. 


Concrete  Cradles  for  Long  Pipe  Line 
Require  Three  Mixer  Plants 

IN  BUILDING  the  3500-ft.  pipe  line  leading  from  the 
dam  to  the  power  house  of  the  Trenton  Falls  power 
development  described  on  p.  1028  of  this  issue,  three 
complete  concrete  mixer  plants  were  used,  two  along  the 
pipe  line  and  one  at  the  power  house.  The  new  line 
consists  of  2680  ft.  of  12-ft.  wood-stave  pipe  and  800 


ft.  of  riveted  steel  pipe  of  the  same  diameter,  the  whole 
line  being  supported  on  concrete  cradles  on  7-ft.  cen- 
ters. Along  the  line  also  runs  a  protecting  wall  of  con- 
crete, to  guard  against  slips  of  earth. 

All  three  plants  were  constructed  so  that  the  sand 
and  stone  bins  and  cement  sheds  were  above  the  mixers, 
and  the  material  was  fed  by  gravity  into  the  mixers, 
which  for  the  two  plants  along  the  line  were  set  high 
enough  to  discharge  by  gravity  into  side-dump,  dinky- 
drawn  narrow-gage  cars  running  on  tracks  located  over 
the  old  pipe  line,  which  parallels  the  new.  The  concrete 
for  practically  all  of  this  work  was  chuted  from  the 
cars  into  the  forms.  The  upper  of  the  two  pipe-line 
mixers  was  operated  by  an  electric  motor,  while  the 
lower  was  operated  by  an  air  compressor,  compressed 
air  being  supplied  the  entire  length  of  the  job.  The 
power  house  plant  is  built  as  were  the  others,  except 
that  from  this  mixer  most  of  the  concrete  for  the  power 
house  itself  was  placed  in  buckets  handled  by  derricks. 


Cutting  Up  Granite  for  Paving  Blocks 

Around  the  old  city  hall  in  San  Francisco  there  was 
a  low  but  massive  granite  wall  whose  removal  was 
something  of  a  problem  when  the  site  was  being  re- 
claimed. There  was  no  market  for  the  large  pieces  of 
granite,  and  it  would  have  cost  approximately  $2000  to 
haul  them  away  to  the  dump. 

A  solution  of  the  problem  was  found  which  disposed 
of  the  granite  and  provided  the  city  with  75,000 
excellent  granite  paving  blocks  at  $37.50  per  thousand. 
It  was  found  that  for  this  figure  the  granite  could  be 
worked  up  readily  into  blocks  about  6  in.  deep,  7  to  8 
in.  long  and  3  to  41  in.  wide.  The  work  of  cutting  up 
the  granite  was  done  entirely  by  hand  by  men  who  were 
pa.id  $6  per  day. 


CONCRETE  FOR  PIPE  LINE  DELIVERED  ALONG    NARROW  GAGE    RAILW^AY    FROM    HILLSIDE    MIXING    PLANT 


News  of  the  Week 


CURRENT     EVENTS     IN     THE    CIVIL      EN'GINEERING     AND     CONTRACTING     FIELDS 


McAdoo  Orders  Sweeping 
Railroad  Changes 

Presidents     Deposed,     Wage     Increases 

Approved  and  Rates  Raised 

25  Per  Cent. 

The  past  week  has  witnessed  the  most 
sweeping  railroad  changes  since  the 
Government  took  charge  of  the  rail- 
roads last  December.  The  presidents 
of  all  railroads  under  the  jurisdiction 
of  the  Director  General  were  removed 
from  office  by  a  general  order ;  the  wage 
increases  recommended  by  the  Railroad 
Wage  Commission,  involving  increased 
annual  expenses  estimated  at  more  than 
$300,000,000,  were  approved  substan- 
tially as  presented,  and  to  offset  this 
and  other  added  costs  of  railroad 
operations  advances  of  about  25%  in 
both  freight  and  passenger  rates  are 
ordered,  effective  next  month. 

The  rate  increases  are  much  more  ex- 
tensive than  any  ever  sought  by  the 
railroads  under  private  management. 
It  is  estimated  that  they  will  increase 
annual  earnings  $860,000,000.  They 
nullify  all  conflicting  intrastate  rates. 
With  the  exception  of  commutation 
fares,  which  will  be  increased  10%,  all 
passenger  fares  will  be  raised  to  a  mini- 
mum of  3c.  per  mile,  while  the  freight 
increases  will  cover  all  classes  of  com- 
modities. 

The  wage  increases  ordered  are  sub- 
stantially those  previously  outlined  in 
this  journal,  providing  a  sliding  scale 
of  increases  over  1915  figures — increases 
that  reach  a  maximum  of  $34  per  month 
for  employees  receiving  $85  per  month, 
and  tapering  to  nothing  for  salaries  of 
$250  or  more  per  month.  The  basic 
eight-hour  day  is  indorsed,  as  is  the 
principle  of  equal  pay  for  equal  work, 
irrespective  of  race  or  sex. 

To  aid  in  the  adjustment  of  possible 
inequalities,  a  board  of  six  members, 
called  the  Board  of  Railroad  Wages  and 
Working  Conditions,  is  created.  It  is 
composed  of  three  labor  representatives 
and  three  railway  executives.  These 
are  thf  men  named:  J.  J.  Dermody, 
vice-president  of  the  Order  of  Railway 
Telegraphers;  G.  M.  Sines,  vice-presi- 
dent of  the  Brotherhood  of  Railway 
Trainmen;  A.  O.  Wharton,  head  of 
the  railway  employees'  department, 
American  Federation  of  Labor;  F.  F. 
Gaines,  superintendent  of  motive  power, 
Central  of  Georgia  Ry.;  C.  E.  Lindsay, 
division  engineer.  New  York  Central 
R.R.,  and  W.  E.  Morse,  general  man- 
ager, Denver  «S:  Salt  Lake  Railroad. 

The  removal  from  office  of  the  rail- 
road presidents  is  understood  to  have 
been  made  to  eliminate  the  dual  and 
conflicting  responsibility  of  these  offi- 
cials to  the  administration  and  to  the 
stockholders  of  the  companies.  In  their 
place  will  be  appointed   Federal  man- 


Launching  of  First  Steel  Ship  by 
an  Agency  Shipyard 

The  Newark  Bay  shipyard  of  the 
Submarine  Boat  Corporation  will 
launch  the  5500-ton  steel  freighter 
"Agawam"  on  May  30.  This  i.s  the  first 
vessel    to    be    launched    at    one    of    the 


the  Newark  Bay  yard  are  all  occupied, 
and  erection  is  keepin^r  pace  with  the 
arrival  of  fabric?ted  parts  from  the 
outside  shops. 

The  "Agawam"  is  a  fabricated  ship, 
its  parts  being  punched  and  riveted  in 
bridge  s'-^-n  and  shipped  to  tne  yard 
for  assembly.    The  vessel  was  designed 


STKAiMSllir     ALIAWA.M  ■   U.\    TllK   VV-WS  AT  NfclWARK  B.xl'     U.\"  Al'RlL.  :« 


agency  yards  of  the  Emergency  Fleet 
Corporation.  The  keel  of  the  "Agawam" 
was  laid  in  December,  and  since  the 
clearing  up  of  railway  c<  nditions  and 
the  receipt  of  adequate  quantities  of 
steel  progress  on  the  ship  has  been 
rapid.  The  picture  reproduced  here- 
with shows  its  condition  on  -\pr.  26. 
At  the  present  time  the  27  other  ways  of 


by  the  naval  architects  of  the  Shipping 
Board  as  to  general  outline  and  by  the 
designing  department  of  the  corporation 
ns  to  details.     Its  dimensions  are: 

Length  over  all.  335  4  ft  I.«ngth 
between  perpendiculars,  324  ft.  Molded 
breadth.  46  ft.  Molded  depth.  284  ft 
Loaded  draft,  224  ft  Dead -weight 
c:^rrying  capacity,  gross  tons,  5500. 


agers,  who  will  be  accountiible  onlv  to 
the  regional  directors.  It  is  believed 
that  in  many  cases  the  deposed  presi- 
dents will  be  reappointed  Federal  man- 
agers. 

Two  new  regions  have  boon  forn^.ed 
in  the  East.  The  Pennsylvania  and 
Baltimore  &  Ohio  systems  cast  of  Pitts- 
burgh, together  with  the  Central  R.R. 
of   New  Jersey,   Philadelphia   &    Read- 


ing, Western  Maryland.  Bessemer  i 
Lake  Erie.  Pittsburgh  &  Lake  Erie  and 
other  roads  in  the  district,  are  included 
in  the  new  Allegheny  region,  which 
will  be  directed  by  C.  H.  Markham. 
transferred  from  tlie  Southern  region. 
The  now  Pocahontas  region  embraces 
the  Chesapeake  &  Ohio,  Norfolk  & 
Western  and  Virginian  systems.  N.  D. 
Maher,   late   president  of   the    Norfolk 
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&  Western  Ry.,  has  been  made  director 
of  this  region.  B.  L.  Winchell,  recently 
director  of  traffic  of  the  Union  Pacific 
system,  has  been  appointed  director  of 
the  Southern  region,  succeeding  C.  H. 
Markham.  A.  H.  Smith  and  R.  H. 
Aishton  remain  in  charge,  respectively, 
of  the  Eastern  and  Western  regions. 

Of  the  five  regional  directors,  three — 
Messrs.  Smith,  Maher  and  Aishton — 
are  former  operating  officials,  and  two 
— Messrs.  Markham  and  Winchell — 
were  traffic  men.  Mr.  Aishton  is  an 
engineer,  and  rose  to  division  engineer 
before  being  made  division  superin- 
tendent. 

Chicago   City   Council  Takes   Up 
Rapid  Transit  Problem 

Consolidation  of  the  street  and  ele- 
vated electric  railw^ay  lines  of  Chicago, 
together  with  the  construction  of  a  sub- 
way system,  is  being  considered  by  the 
city  authorities  and  the  companies  as  a 
means  of  relieving  the  present  con- 
gestion of  street  traffic  and  the  com- 
plaints of  inadequate  service  on  the  sur- 
face and  elevated  lines.  The  former 
numerous  street  railway  companies 
have  been  consolidated  and  merged 
until  one  company  now  controls  the 
ent're  system,  giving  a  ride  for  a  single 
fare  and  issuing  transfers.  The  ele- 
vated railways  have  had  the  same  his- 
tory. The  present  demand  is  for  a 
merger  of  both  companies  into  one  "uni- 
fied" system,  so  that  more  adequate 
facilities  may  be  provided,  coupled  with 
a  universal  single  fare  plus  a  small 
charge  for  transfers.  The  proposed 
subway  lines  are  to  relieve  the  traffic 
congestion  in  the  downtown  district  and 
to  expedite  the  long-haul  service. 

A  single  corporation  operating  under 
an  indeterminate  or  terminable  fran- 
chise, with  provision  for  future  pur- 
chase by  the  city,  is  the  principal  fea- 
ture of  a  plan  proposed  some  time  ago 
by  the  Chicago  Subway  Commission. 
The  companies  agree  in  general  upon 
this  plan,  but  they  desire  a  30-year 
franchise,  with  no  requirement  for 
street  paving  or  cleaning.  A  municipal- 
ownership  or  trustee  plan  has  been  pro- 
posed by  W.  L.  Fisher,  attorney  for  the 
local  transportation  committee  of  the 
city  council.  By  it  all  the  lines  would 
be  taken  over  and  operated  by  a  cor- 
poration having  only  a  nominal  capital 
and  composed  of  leading  citizens  act- 
ing as  trustees  for  the  city.  This  com- 
mittee, however,  has  instructed  the  at- 
torney to  draft  an  ordnance,  including 
a  provision  for  a  30-year  franchise, 
based  upon  the  general  recommenda- 
tions of  the  subway  commission. 

Legislation  necessary  for  the  merger 
of  the  present  surface  and  elevated 
railway  companies  was  approved  by  the 
city  council  in  May,  1917,  and  was 
passed  by  the  state  Senate  in  June,  but 
the  House  declined  to  pass  it,  owing  to 
lack  of  a  definite  plan  for  submission 
to  a  referendum  of  the  voters  of  the 
city.  It  is  now  hoped  to  secure  agree- 
ment upon  such  an  ordinance  so  that 
it  can  be  submitted  for  vote  in  Novem- 
ber and  presented  to  the  legislature  in 
1919.     The  board  of  supervising  engi- 


University  of  Pittsburgh  Has 
Gas  Engine  Course 

Drafted  Men  Being  Trained  by  Gange 

Experts   Under   Faculty   Repairing 

Cars  for  Pittsburgh  Owners 

The  technical  training  in  gas  engine 
work,  organized  for  drafted  men  at  the 
University  of  Pittsburgh,  has  proved 
highly  successful,  according  to  a  i*ecent 
statement  authorized  by  the  War  De- 
partment. It  is  now  taking  care  of  650 
men  and  Avill  be  able  to  accommodate 
2000  before  the  end  of  the  summer. 

The  work  at  this  university  was  con- 
fined to  the  training  of  gas  engine  and 
automobile  men — first,  because  a  num- 
ber of  members  of  the  faculty  were 
specialists  in  gas  engines;  second,  be- 
cause the  city  has  many  automobile 
repair  shops  from  which  practical  men 
could  be  taken  to  give  the  instruction; 
and  third,  because  the  city  offered  an 
opportunity  for  obtaining  without 
transportation  a  large  variety  of  worn 
and  broken  automobiles. 

The  problem  of  instruction  has  been 
met  by  collecting  about  45  of  the  best 
automobile  repair  men  in  the  city  who, 
under  the  leadership  and  coaching  of 
faculty  members,  have  taught  with 
success.  It  is  continually  impressed 
upon  the  instructors  that  the  work  they 
are  doing  is  very  important,  that  if 
one-fourth  of  the  men  they  train  prove 
to  be  poor  mechanics  the  result  is  just 
as  serious  as  or  probably  more  serious 


than  if  one-fourth  of  the  shells  made  in 
a  munitions  plant  should  fail  to  explode. 

New  trucks  and  engines  from  the 
government,  old  and  dilapidated  cars 
which  have  been  purchased  outright  by 
the  university,  and  cars  and  trucks  in 
need  of  repairs  obtained  from  firms  and 
individual  owners,  are  used  in  giving 
instruction.  Owners  of  cars  pay  for 
new  material,  but  no  charge  is  made  for 
labor.  The  owner  is  allowed  to  choose 
whether  he  will  have  his  car  put  in 
"first  class,"  "fair"  or  "running"  condi- 
tion, with  a  corresponding  range  in  the 
expense  for  new  material.  The  univer-  _j 
sity  has  provided  shop  equipment  and  flj 
individual  tool  kits  for  each  student.  "' 

The  university  first  met  the  housing 
problem  by  making  use  of  the  armory, 
gymnasiums  and  other  buildings  which 
could  be  temporarily  adapted  for  sleep- 
ing purposes  and  for  the  feeding  of  the 
men.  Barracks  now  are  being  built 
which  by  Aug.  1  will  accommodate  2000 
men.  Shops  have  been  built  for  580 
men,  and  these  are  being  extended.  A 
mess  hall  seating  1200  will  be  com- 
pleted by  June  15. 

The  whole  character  of  the  teaching 
is  practical.  No  more  instruction  in 
theory  is  given  than  is  absolutely  nec- 
essary. It  has  been  found  possible  to 
maintain  the  most  intimate  connection 
between  the  military  and  the  mechani- 
cal aspects  of  the  work.  According  to 
their  officers,  the  men  learn  the  routine 
01  drill  nearly  as  fast  as  they  would  if 
they  gave  their  whole  time  to  it. 


neers,  in  charge  of  all  city  traction 
affairs,  approves  the  30-year  franchise 
plan  as  meeting  economic  conditions 
best,  while  modern  control  by  public 
utility  commissions  eliminates  many 
former  objections  to  franchises.  It  is 
proposed  to  relieve  the  companies  from 
all  work  of  street  paving  and  cleaning 
on  the  ground  that  these  requirements 
as  now  existing  are  based  on  the  con- 
ditions of  horse  car  days,  and  are  not 
now  proper  functions  to  be  imposed  on 
local  transportation  companies. 

Construction  of  Alaskan  Railway 
Delayed  by  War 

While  the  Alaska  i*ailway  system  un- 
dertaken by  the  United  States  Govern- 
ment is  about  65%  completed,  work  on 
the  remaining  portion  will  be  delayed 
materially  by  war  conditions,  accord- 
ing to  a  statement  made  by  William 
C.  Edes,  chairman  of  the  Alaskan  En- 
gineering Commission.  Scarcity  of 
labor  is  one  difficulty  encountered.  Last 
year  the  Commission  had  about  6000 
men  in  the  field;  it  is  estimated  that 
not  moi-e  than  2600  men  can  be  had 
this  year.  Work  for  1918  will  be  con- 
centrated on  the  completion  of  the  line 
between  Seward  and  Anchorage,  and 
in  laying  rails  for  50  miles  on  the  line 
toward  Fairbanks.  This  latter  will  bring 
the  end  of  the  track  to  265  mies  be- 
yond Seward.  Present  cost  of  the  work 
amounts  to  $23,670,000.  The  original 
estimate  for  the  entire  work  was  $35,- 
000,000,  but  this  has  been  raised  to  $40,- 
000,000  by  the  increased  cost  of  labor 
and  materials. 


Canadian  Government  to  Control 
Dominion  Railways 

Sir  Robert  L.  Borden,  premier  of 
Canada,  announced  in  the  House  of 
Commons  at  Ottawa  on  May  15  that 
the  Government  is  negotiating  for  the 
acquisition  of  the  Grand  Trunk  and 
Grand  Trunk  Pacific  Rys.,  and  that  at 
some  future  date  all  the  railways  of 
Canada  would  be  carried  on  under  one 
management,  so  far  as  operation  is  con- 
cerned. The  Government,  as  soon  as 
the  award  is  made  by  the  arbitrators 
fixing  the  value  of  the  stock  of  the 
Canadian  Northern  Ry.,  will  appoint  a 
new  board  of  directors  for  the  railway 
of  which  neither  Sir  William  Mack- 
enzie nor  Sir  Donald  Mann  will  be 
members,  and  the  administration  of  the 
road  would  be  left  entirely  in  the  hands 
of  the  directors  free  from  any  political 
interference. 

The  total  liabilities  taken  over  by  the 
Government  in  connection  with  the  Ca- 
nadian Northern  Ry.  were  $438,264,377, 
and  the  assets  taken  over  amounted  to 
$528,437,885.  The  capitalization  of  the 
Canadian  Northern  as  taken  over  works 
out  at  approximately  $43,000  per  mile 
for  10,000  miles  of  railway  in  actual 
operation.  The  Grand  Trunk  Pacifis 
is  capitalized  at  practically  $100,000  per 
mile  and  the  National  Transcontinental 
at  approximately  $110,000  per  mile.  Sir 
Robert  stated  that  he  had  some  reason- 
able hope  that  at  the  next  session  of 
Parliament  he  would  be  able  to  place 
before  them  proposals  involving  the 
constitution  into  one  system  of  state- 
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owned  railways  in  Canada  of  the  chief 
railways  of  the  country,  with  the  ex- 
ception of  the  Canadian  Pacific,  and 
that  it  was  probable  that  at  some  later 
date  all  the  railways,  so  far  at  least  as 
operation  is  concerned  might  be  amal- 
gamated  into   one   system. 

The  Hon.  Dr.  Reid,  minister  of  rail- 
ways, stated  in  Parliament  May  17  that 
the  result  of  the  operation  of  the  Cana- 
dian Government  railways  for  the  fiscal 
year  1917-18  was  a  deficit  of  $5,294,280. 
While  the  government  lines  had  re- 
ceived a  fair  share  of  the  business,  the 
results  had  not  been  so  good  as  antici- 
pated on  account  of  a  substantial  in- 
crease in  the  cost  of  maintenance  and 
operation,  but  the  results  were  fairly 
satisfactory  as  compared  with  those  ob- 
tained by  other  lines.  Working  ex- 
penses totaled  $32,298,000  while  earn- 
ings  amounted    to    $27,000,000. 


Highway   Materials   Put   on   Fa- 
vored List  for  Car  Distribution 

Highway  materials  are  placed  next  to 
coal,  coke  and  ore,  on  the  preferential 
list  for  car  supply,  by  the  car  service 
section  of  the  railroad  administration. 
This  ruling  applies  particularly  to  stone, 
sand  and  gravel  for  maintenance  and 
essential  road  construction.  The  aim 
is  to  assure  the  proper  care  of  roads 
already  built,  and  the  construction  of 
those  necessary  for  the  carrying  on  of 
the  war.  The  regulations  issued  are  as 
follows : 

1.  Open  top  cars,  suitable  for  such 
traffic,  should  be  furnished  preferen- 
tially for  the  transportation  of  coal, 
coke  and  ore. 

2.  Available  open  top  cars,  not  suit- 
able for  the  transportation  of  coal,  coke 
ore  ore,  may  be  furnished  for  the  trans- 
portation of  stone,  sand  and  gravel, 
and  when  so  furnished  shall  be  used 
preferentially  for  highway  maintenance 
materials. 

3.  Open  top  cars,  suitable  for  the 
transportation  of  coal,  coke  and  ore,  and 
available  on  coal,  coke  or  ore  producin'jr 
roads  in  excess  of  the  demand  of  such 
commodities,  may  be  furnished  for  the 
transportation  of  stone,  sand  and  gravel, 
and  when  so  furnished  shall  be  used 
preferentially  for  highway  maintenance 
materials.  The  return  movement  to 
mines  or  ovens  should  be  utilized  where- 
ever  practicable  in  furnishing  car  sup- 
ply for  stone,  sand  and  gravel.  Every 
endeavor  should  be  made,  consistent  with 
keeping  up  the  production  of  coal,  coke 
and  ore,  to  furnish  shippers  of  stone, 
sand  and  gravel  with  a  minimum  of 
forty  per  cent  of  their  normal  weekly 
transportation  requirements. 

4.  Roads  which  are  not  producers  of 
coal,  coke  or  ore  must  not  use  foreign 
open  top  equipment  for  stone,  sand  or 
gravel  shipments,  except  for  one  load 
in  the  course  of  the  return  movement 
to  mines  or  ovens. 

5.  Where  the  transportation  needs 
of  essential  road  construction  or  main- 
tenance projects  cannot  be  met  by  car 
supply  furnished  in  accordance  with  the 
above  rules,  the  state,  county  or  muni- 


Great  Falls  Power  Again 
To  Be  Studied 

Hydro-Electric    Development    on    Poto- 
mac   Above    Washington    Before 
New  Governmental  Commiitee 

Development  of  power  from  the 
Great  Falls  of  the  Potomac,  about  18 
miles  above  the  city  of  Washington,  is 
once  more  being  studied  with  a  view  to 
its  possible  use  for  governmental  pur- 
poses at  the  capital.  At  the  instance 
of  Secretary  McAdoo  and  with  the  ap- 
proval of  the  Secretaries  of  War,  the 
Interior  and  the  Navy,  a  joint  com- 
mittee of  engineers  has  been  appointed 
to  make  an  investigation  of  the  situa- 
tion and  report  on  the  most  feasible 
plan  of  development.  The  committee 
comprises  Brig.  Gen.  W.  L.  Marshall, 
consulting  engineer  of  the  Reclamation 
Service,  chairman;  Col.  H.  C.  New- 
comer, corps  of  engineers,  U.  S.  A.; 
Civil  Engineer  A.  L.  Parsons,  U.  S.  N., 
assistant  chief  of  the  Bureau  of  Yards 
and  Docks,  and  N.  S.  Thompson,  me- 
chanical and  electrical  engineer,  Super- 
vising Architect's  office. 

cipal  officials  in  charge  of  the  work, 
should,  through  their  proper  state  high- 
v/ay  department,  apply  to  the  Director 
of  the  Bureau  of  Public  Roads,  United 
States  Department  of  Agriculture, 
Washington,  D.  C,  for  assistance.  Such 
applications  will  be  considered  by  rep- 
resentatives of  the  Department  of 
Agriculture,  the  War  Department,  the 
War  Industries  Board,  the  fuel  admin- 
istration and  the  railroad  administra- 
tion, and  in  accordance  with  the  recom- 
mendations of  such  representatives,  the 
Car  Service  Section  will  endeavor  to 
furnish  car  supply  necessary  for  ap- 
proved essential  road  construction  or 
maintenance. 

It  must  be  understood  that  car  sup- 
ply for  stone,  sand  and  gravel  must  not 
be  permitted  to  jeopardize  the  essential 
production  of  coal,  coke  or  ore.  If  at 
any  time  such  a  result  is  apparent  on 
individual  roads,  or  generally,  orders 
will  immediately  issue  to  curtail  the  car 
supply  for  stone,  sand  and  gravel. 


Colonel  of  American  Engineers 
Gets  British  D.  S.  O. 

To  Col.  J.  N.  Hodges,  commanding 
the  6th  regiment,  U.  S.  Engineers, 
has  been  awarded  the  Distinguished 
Service  Order  by  Great  Britain,  in 
recognition  of  he  gallantry  of  his  com- 
mand in  opposing  the  German  advance 
during  the  battle  of  Picardy  between 
Mar.  21  and  Apr.  3.  It  has  been  an- 
nounced by  the  War  Dcpai-tment  that 
Companies  B  and  D,  6th  U.  S.  Engi- 
neers, comprise  the  units  of  American 
engineers  which  played  a  prominent 
pai-t  in  the  defense  put  up  by  General 
Carey's  improvised  army,  preventing 
the  enemy  from  pushing  through  to 
Amiens  in  the  first  few  days  of  the 
attack,  as  mentioned  in  Engineering 
News-Record  of  Apr.  18,  p.  791. 

These  two  companies  of  engineers 
served  with  the  5th  British  Army. 


A  number  of  investigations  of  this 
project  have  been  made  in  the  past, 
notably  that  by  Col.  (now  Maj.  Gen.) 
Langfitt,  corps  of  engineers,  U.  S.  A., 
which  was  made  the  subject  of  a  pab- 
lic  document  some  years  ago.  Mr. 
Thomp.son  was  in  charge  of  the  steam 
power  plant  at  Washington,  the  appear- 
ance of  which  was  discussed  so  widely 
and  which  so  disturbed  the  architects 
and  city  planners  two  years  ago,  and  in 
his  studies  of  the  governmental  p)Ower 
problem  he  was  led  to  loc<  very  thor- 
oughly into  the  Great  Falls  project  as 
reported  on  by  Col.  Langfitt  and  others. 
It  is  at  his  instance  that  the  Secretary 
of  the  Treasury  has  initiated  the  pres- 
ent investigation. 

The  committee  is  without  funds  or 
Congressional  sanction,  £0  it  is  probable 
that  its  work  will  consist  mainly  of  the 
adaptation  of  old  data  to  present  con- 
ditions, although  local  reports,  fostered 
by  a  Washington  newspaper  which  has 
long  favored  the  scheme,  assume  that 
field  investigations  will  be  undertaken. 
Unless  some  funds  are  diverted  to  the 
committee  this  seems  hardly  possible. 

Massachusetts  Will  Operate 
Boston  Elevated  Railway 

An  act  providing  for  state  operation 
of  the  Boston  Elevated  Ry.  Co.  was 
passed  by  the  Massachusetts  Legisla- 
ture, and  was  approved  by  the  Gover- 
nor May  24.  It  establishes  a  board  of 
five  trustees  to  manage  and  operate  the 
property,  adjust  rates  of  fare  to  cover 
the  cost  of  service,  including  specified 
dividend  payments  on  the  company's 
stock,  and  make  improvements  to  the 
property.  The  trustees  may  appoint 
and  remove  the  officers  of  the  company, 
except  the  directors.  Their  acts  are 
not  subject  to  review  by  the  Public 
Service  Commission.  The  Legislature 
may  terminate  the  period  of  state 
operation  at  any  time  after  10  years, 
on  two  years'  notice. 

Dividends  on  the  company's  common 
stock  are  fixed  by  the  act  at  5'"c  dur- 
ing the  "first  two  years,  5^/^^c  during 
the  next  two  years,  and  6*;^  thereafter, 
payable  quarterly.  An  issue  of  $3,000,- 
000  preferred  stock  by  the  company  is 
stipulated  in  the  act;  the  money  so 
raised  provides  a  $1,000,000  reserve 
fund  for  equalizing  deficits  or  balances 
from  operation,  and  leaves  a  sum  of 
$2,000,000  to  pay  for  "mprovements. 
The  dividend  rate  on  this  preferred 
stock  is  to  be  fixed  by  the  stockholders 
voting  the  issue,  but  may  not  exceed 
I'/c    (cumulative  preferential). 

Rates  of  fare  are  to  bo  changed  by 
the  trustees  whenever  at  the  end  of  a 
quarter  the  reserve  fund  is  found  t3  be 
below  70'  '<  or  above  130rf  of  the  orig- 
inal amount.  When  the  reserve  fund 
is  insufficient  to  meet  an  operating 
deficit  incurred,  the  state  treasurer 
shall  pay  the  difference  and  shall  assess 
it  upon  the  cities  aiid  towns  in  which 
the  company  operates. 

The  net  vill  take  effect  only  after  ac- 
ceptance by  the  stockholders  of  the 
Boston    Elevated    Ry.    Co.    and   of   the 
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West  End  Street  Ry.  Co.,  but  such  ac- 
ceptance is  considered  likely.  The  vote 
of  the  company  will,  under  the  terms 
of  the  act,  constitute  an  agreement  to 
sell  to  the  state  or  to  any  political 
division  thereof,  at  any  time  during 
the  period  of  public  operation.  The 
purchase  price  is  to  be  equal  to  the 
cash  paid  in  by  stockholders  for  stock 
outstanding,  and  the  company's  current 
liabilities  are  to  be  assumed. 

Illinois   Adopts   Highway   Policy 
and  Urges  Maintenance 

In  answer  to  many  inquiries  and  in 
accordance  with  patriotic  principles,  the 
Illinois  Board  of  Public  Works  and 
Buildings,  with  the  approval  of  Gov- 
ernor Lowden  and  the  Board  of  High- 
way Advisors,  has  adopted  the  follow- 
ing highway  policy  for  this  year: 

First,  to  carry  on  only  such  mainte- 
nance work  as  is  necessary  to  preserve 
the  roads  already  constructed  under  the 
direction  of  the  department. 

Second,  to  assist  contractors,  so  far 
as  possible,  in  the  completion  of  con- 
tracts previously  made  by  the  depart- 
ment. 

Third,  to  postpone  the  awarding  and 
approval  of  new  contracts  for  state-aid 
roads  as  advised  by  the  Federal  Gov- 
ernment. 

Fourth,  to  cooperate  with  the  Federal 
authorities,  so  far  as  is  possible  under 
existing  conditions,  in  the  improvement 
of  those  Federal-aid  roads  which  they 
have  approved  as  being  necessary  for 
the  transportation  of  war  materials, 
food  products  and  fuel. 

In  concluding  the  announcement,  the 
board,  consisting  of  Thomas  G.  Ven- 
num,  acting  director,  S.  E.  Bradt,  su- 
perintendent of  highways,  and  Clifford 
Older,  chief  highway  engineer,  urges 
township  highway  officials,  in  view  of 
the  present  emergency,  to  make  un- 
usual efforts  to  keep  the  existing  earth 
roads  in  good  condition. 


Phillipsburg     Sewage-Works 
Further  Delayed 

Urging  that  the  sale  of  bonds  for 
sewage  works  would  interfere  with  the 
third  Liberty  Loan  drive,  and  backed 
by  the  Capital  Issues  Committee,  the 
authorities  of  Phillipsburg,  N.  J.,  ap- 
plied for  a  court  order  postponing  the 
date  at  which  that  city  must  begin  to 
construct  sewage  works  in  accordance 
with  the  decision  handed  down  some 
time  ago  in  the  suit  brought  by  the  State 
Department  of  Health.  Acting  for  the 
department,  the  attorney  general  con- 
tended that  the  sewage  works  were 
needed  to  help  relieve  the,  load  on  the 
Trenton  water-filtration  plant.  Alter 
some  hesitancy  the  chancellor  ordered 
the  matter  postponed  until  June  18,  but 
intimated  that  permission  to  defer  con- 
struction would  not  be  granted  any 
longer  than  is  necessary  to  meet  war 
conditions.  Two  contracts  for  recon- 
structing a  portion  of  the  Trenton 
sewer  have  been  let,  but  furt'.ier  con- 
tracts for  this  and  for  treatment  works 
are  necassary  to  comply  with  the  de- 
mands of  the  State  Health  Department. 


Paris  Not  Perturbed  by 
Bombardment 

Robert  K.  Tomlin,  Jr.,   News-Record's 

War  Correspondent,  Tells  How 

City  Acts  Under  Fire 

The  first  day  of  the  bombardment  of 
Paris  by  the  long  range  German  gun 
followed  a  night  of  bombing  by  enemy 
airplanes,  says  Robert  K.  Tomlin,  war 
correspondent  of  Engineering  News- 
Record  in  a  recent  letter.  No  one  at 
that  time  realized  that  shells  wei-e  being 
sent  into  the  city  from  a  point  behind 
the  front  line  trenches  which  are  at 
least  75  miles  from  the  center  of  the 
city.  I  was  out  on  the  streets  the 
morning  the  bombardment  began  and 
everybody  was  under  the  impression 
that  it  was  a  daylight  air  raid,  some- 
thing entirely  new,  as  of  course  all  of 
the  previous  air  raids  had  been  engi- 
neered under  cover  of  darkness.  The 
sky  above  Paris  was  thick  with  French 
fighting  planes,  scooting  here  and  there 
in  search  of  enemy  machines.  It  was 
not  until  late  that  day  that  we  realized 
that  the  explosions  did  not  come  from 
bombs.  The  excitement  was  intense  and 
everyone  was  mystified,  for  explosions 
were  occurring  at  regular  intervals  of 
about  twenty  minutes,  and  no  enemy 
machines  could  be  spotted  overhead. 

Use  Subway  as  a  Refuge 
The  regular  alerte,  which  is  a  warn- 
ing sounded  at  the  approach  of  German 
bombing  machines,  was  given  early  in 
the  morning,  and  both  the  "Metro"  and 
the  "Nord-Sud,"  the  two  Paris  subways, 
were  shut  down  in  order  that  the  sta- 
tions, platforms  and  underground  tubes 
could  be  used  as  a  refuge  by  the  people 
of  Paris.  The  tramways,  or  street  rail- 
ways as  we  would  call  them,  stopped  op- 
eration. Cars  were  emptied,  motormen 
and  conductors  left  their  platforms,  and 
the  rolling  stock  was  left  standing  in 
the  street  wherever  it  happened  to  be 
when  the  alerte  was  given.  Traffic  was 
absolutely  paralyzed  and  the  only 
wheels  turning  were  those  of  the  taxi- 
cabs. 

As  a  matter  of  fact,  the  shutting  down 
of  the  subways  in  order  to  furnish  un- 
dergi'ound  retreats  for  the  population 
defeated  the  very  pui*pose  for  which  it 
was  done.  In  an  hour  or  two  people  got 
tired  of  staying  under  ground  and  come 
up  for  a  breath  of  fresh  air.  Many  of 
them  had  to  get  from  one  part  of  the 
city  to  the  other,  and  the  only  way  of 
doing  this  was  by  walking  along  the 
streets.  Therefore,  with  ths  subways 
shut  down,  thei'e  were  far  more  people 
on  the  streets  and  subject  to  danger 
from  explosions  of  shells  than  would 
have  been  the  case  if  the  lines  had  con- 
tinued their  noi-mal  opei-ation.  This  fact 
evidently  was  appreciated  later,  for  dur- 
ing succeeding  bombardments  by  the 
long  i-ange  gun,  the  subway  system  has 
continued  in  operation. 

Taxicabs  Have  Harvest 

In    stopping    traffic    on    the    subway 

system  on  the  first  day  of  bombardment 

the   officials   made   of   Paris   a   regular 

bonanza  for  the  taxicab  drivers.    These 


fellows  were  quick  to  realize  their  op- 
portunity, and  were  charging  double, 
tinple,  and  quadruple  their  regular  rates, 
and  getting  away  with  it,  for  there  was 
not  a  vacant  taxi  to  be  had  on  that 
day.  I  know  that  I  stood  on  the  curb 
of  the  Rue  de  Rivoli  for  three-quarters 
of  an  hour,  "hissing"  at  taxicab  drivers 
— as  this  is  the  approved  and,  I  think, 
well-justified  form  of  signalling  a  vehi- 
cle here — but  without  result.  I  gave  it 
up  as  a  bad  job,  and  walked  to  my  desti- 
nation which  was   almost  three   miles 


away. 


Bombs  Do  Most  Damage 


The  damage  done  by  the  long  range 
gun  is  much  less  than  that  which  results 
from  the  dropping  of  bombs  by  an  air- 
plane. I  have  seen  a  good  many  of  the 
buildings  hit  by  the  long  range  shells 
and  they  seem  to  damage  only  the  upper 
two  stories.  The  bombs,  however,  wreck 
things  to  a  greater  depth,  sometimes  as 
much  as  four  stories.  It  often  happens 
that  when  a  shell  strikes,  the  panes  of 
glass  on  the  opposite  side  of  the  street 
are  shattered,  while  those  on  the  same 
side  remain  intact. 

Detonations  of  explosives  are  such  a 
regular  event  here  that  the  storekeep- 
ers are  going  to  great  trouble  to  protect 
their  windows  from  breakage.  The 
favorite  stunt  seems  to  be  to  paste 
across  the  glass  long  strips  of  paper.  It 
has  been  interesting  to  watch  the  devel- 
opment of  this  form  of  protection.  Orig- 
inally two  diagonal  bands  were  pasted 
across  the  window.  Then  someone  with 
an  artistic  touch  got  busy  and  produced 
a  design  of  squares  and  triangles  like 
the  strips  of  pastry  on  an  old  fashioned 
cranberry  pie.  He  soon  had  a  large  fol- 
lowing and  now  the  windows  present  de- 
signs of  every  conceivable  pattern.  It 
seems  to  me  that  these  Parisian  shop- 
keepers have  something  to  learn  in  the 
matter  of  window  protection  from  New 
York  merchants,  whose  stores  were  sit- 
uated along  the  excavations  for  the  new 
subway  lines.  There,  it  will  be  remem- 
bered, the  favoi'ite  trick  was  to  truss 
the  panes  with  diagonal  wires  and  struts 
at  the  center.  I  have  yet  to  see  one  of 
these  rigs  in  service  here.  The  gummed 
strips  of  paper,  however,  apparently 
have  official  sanction  for  the  windows 
of  the  Ecole  Nationale  des  Fonts  et 
Chaussees  are  "dolled  up"  in  this  way. 

Shelters  Provided  by  the  City 
The  city  authorities  are  busy  provid- 
ing shelters  or  abris  for  the  people  dur- 
ing air  raids.  These  are  generally  cel- 
lars of  buildings  not  less  than  four 
stories  in  height.  On  the  entrances  to 
buildings  containing  cellars  which  have 
been  officially  designated  as  abris  are 
big  paper  placards  indicating  the  capa- 
city of  the  shelter.  Going  along  any 
street  in  Paris  now  you  see  on  the  build- 
ings these  placards  with  the  words 
"150  places,"  "80  places,"  etc.  Some  of 
the  cellar  abris  had  window  gratings 
fronting  on  the  streets.  At  the  present 
time  all  of  these  are  being  blocked  up 
with  plaster  to  intercept  shell  splinters. 
Although  the  subway  is  now  kept  run- 
ning during  daylight  bcmbardment  by 
the  big  gun,  it  is  closed  down  during  an 
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air  raid  at  night.     Those   people  who  dreds  of  shells  which  had  been  fired  by 

seek  underground  shelter  on  such  occa-  the  French  artillery  on  the  outskirts  of 

sions   now   take   the   experience   pretty  the  city  to  form  the  protective  barrage, 

much  as  a  matter  of  course,  and  during  No  wonder  he  was  upset,  as  there  must 

the  last  raid  I  saw  people  filing  down  have  been  a  good  many  nundre<»  shrap- 

stairs    into    the    Ktoile    station    of    the  nel  fired  that  night.     If  these  had  been 


"Metro"  with  camp-stool?,  chairs,  news- 
papers and  magazines,  and  other  aids  to 
comfort  during  the  two  or  three  hours 
sojourn  below  street  level. 

When  a  night  air  raid  starts  the  fire 
engines  are  sent  at  full  speed  through 
the  streets  with  their  sirens  going  full 
blast,  church  bells  outside  of  Paris  start 
ringing,  and  factory  whistles  add  te 
the  discord.  New  stationary  sirens  are 
in  course  of  installation.  Pretty  soon 
the  anti-aircraft  guns  start  booming  on 
the  outskirts  of  Paris  and  from  my  win- 
dow I  can  see  the  flash  of  the  shells  as 
they  burst  in  mid-air.  It  looks  just 
like  the  bunch  of  sparks  produced  in 
grinding  metal  with  an  emery  wheel. 
In  twenty  minutes  or  so  after  the  guns 
have  started  the  airplanes  which  have 
managed  to  break  through  the  barrage 
begin  to  "lay  their  eggs."  It  is  very  easy 
to  distinguish  between  the  detonation 
of  bombs  and  the  burst  of  the  shrapnel 
from  the  "Archies.'*  The  bomb  makes 
a  deep  roar  while  the  shrapnel  produces 
a  higher  staccato  note. 

An  American  here  where  I  am  living 
arrived  just  in  time  to  get  in  on  one  of 
the  air  raids.  It  was  his  first.  The  next 
morning  he  had  a  decidedly  haggard 
look  and  I  asked  him  what  was  the  mat- 
ter. He  looked  out  of  the  window  and 
seemed  to  be  surprised  that  there  was 
anything  left  of  Paris.  "They  must  have 
dropped  about  a  thousand  bombs  last 
night,"  he  said  to  me.  I  could  not  quite 
figure  this  out,  as  this  was  one  of  the 
nights  that  the  bombing  machines  had 
failed  to  cross  the  ban-age.  Finally  it 
dawned  on  me  that  he  had  assumed  to 
be  bombs  the  detonations  of  the  hun- 


"Three  Prize  Members  of  a  Com- 
pany of  Engineers — France" 

Almost  daily,  Engineering  News- 
Record  receives  from  the  Committee  on 
Public  Information  lists  of  photographs 
of  military  subjects  which  are  available 
for  publication  on  re- 
quest. These  lists 
contain  the  titles  and 
descriptions  of  the 
photographs,  with 
their  corresponding 
numbers.  A  few  days 
ago  we  received  a 
list  including  "No. 
8394  —  Three  Prize 
Members  of  a  Com- 
pany of  Engineers — 
France,"  and  ordered 
the  picture.  Shortly 
afterward  we  re- 
ceived a  photograph 
from  the  Division  of 
Pictures,  Committee 
on  Public  Informa- 
tion, Washington,  D. 
C,  bearing  the  num- 
ber "8394,"  which  is 
shown  herewith. 


Boche  bombs  I  probably  would  not  be 
writing  this   letter  now. 

Paris  is  not  greatly  disturbed  by  the 
shelling  of  "le  canon  a  longue  portee" 
which,  is  generally  dubbed  by  the  French 
newspaper  writers  as  "La  Grosse 
Bertha."  People  go  about  their  busi- 
ness very  much  as  usual.  The  moving 
pictures  are  taking  a  fling  at  the  big 
gun  in  a  hum(>iK)Us  way.  At  the  last 
performance  I  attended  there  was 
shown  an  "animated  cartoon"  in  which 
"La  Grosse  Bertha"  was  sending  over 
shells  and  Charlie  Chaplin  (whom  they 
call  Chariot  over  here)  was  catching 
them,  standing  forth  as  the  defender 
of  Paris.  After  he  had  caught  three  of 
these  the  cartoon  showed  him  juggling 
them,  and  finally  hurling  them  hark 
in  the  direction  of  Berlin. 

While  many  persons  have  departed 
from  Paris  as  a  result  of  the  air  raids 
and  bombardment,  the  bulk  of  the  popu- 
lace is  taking  the  matter  calmly.  I  have 
yet  to  see  anything  in  the  nature  of  a 
panic. 


of  65  wagons  of  IVi-ton  capacity,  245 
steel  box  beds  and  covers;  38  moles  and 
27  heavy  draft  horses;  eight  standard- 
gage  40- ft.  railway  flat  cars;  a  loading 
.station  located  about  a  mile  from  the 
center  of  the  city,  and  some  minor 
equipment.  The  reduction  plant  has  a 
capacity  of  14.^  tons  of  green  garbage 
in  24  hours.  It  includes  16  digestorK, 
a  dryer,  a  percolator,  various  con- 
veyors and  four  150-hp.  boilers. 


Indianapolis    Buys    Garbage 
Reduction  Works 

The  garbage  collection,  hauling  and 
reduction  plants  of  tha  Indianapolis  Re- 
duction Co.  have  been  bought  by  the 
city  of  Indianapolis,  acting  through  its 
Board  of  Sanitary  Commissioners.  The 
contract  for  garbage  collection  and  dis- 
posal, held  by  the  company  for  six 
years,  expired  May  26.  The  contract 
price  was  $48,000  a  year,  with  $1000 
added  for  annexed  territory.  In  De- 
cember, 1917,  the  company  was  the 
only  bidder  for  a  new  contract,  the 
price  it  offered  being  $87,900.  The 
commissioners  advertised  for  bids  for  a 
collection  and  disposal  plant.  The 
company's  bid  was  $175,000.  The  valua- 
tion placed  on  the  plants  by  the  com- 
mission's engineers  was  $175,645.  The 
collecting    and    hauling    plant    consists 


Lincoln  Highway  Progresses 

Despite  the  labor  shortage,  the  high 
cost  of  material  and  other  retarding 
influences,  the  oflicials  of  the  Lincoln 
Highway  Assn.  estimate  that  about 
?5,000,000  will  be  spent  in  improving 
the  route  from  the  Pennsylvania-Ohio 
line  to  the  Pacific  coast.  The  figures 
for  the  different  states  follow:  Ohio, 
?1,420,000;  Indiana,  $425,000;  Illinois, 
1^1,745,000;  Iowa,  $500,000;  Nebraska, 
$105,000;  Utah,  $290,000;  Nevada. 
$158,000;   California,  $140,000. 

Permanent  all-weather  construction 
v/ill  absorb  $3,920,000  of  the  above 
amount;  graveling,  grading,  and  bridge 
work  will  take  $858,000;  maintenance 
of  the  dirt  sections  in  the  middle  west 
v,-ill  cost  an  additional  $500,000.  If 
this  program  is  completed,  it  will  break 
all  previous  records  of  construction  of 
the  Lincoln  Highway. 


Engineering  Societies 


Calendar 


Annual  Meetings 


AMEI  ."CAN  SOCIETY  OF  MECH.\N- 
ICAL.  ENGINEERS:  C9  West  39th 
St.,  New  York  :  Spring  meeting. 
June    4-7,   Worcester.    Mass. 

NATION.\L  MY'NICIPAL  LE.\GUE ; 
703  North  .\inerican  Building.  Phila- 
delphia ;  June  4-6.  New  York  City. 

AMERICAN  INSTITUTE  OK  CHEMI- 
CAL E.NGINHEKS:  129  York  St. 
Brooklyn.  N.  V.  ;  June  19-:2.  Bfr- 
lin,  N.   H. 

SOCIETY  FOR  TKE  PROMOTION 
OF  E.\GINEERI.N"C.  EDUC.\TIQN ; 
University  of  PittsburRh :  June  26- 
29,  Northwestern  University.  B^•ans- 
ton.   111. 

AMERICAN  CONCRETE  INSTI- 
TUTE; 27  School  St..  Boston;  June 
27-29,  Atlantic  City.  N.  J. 

.VMERICAX  SOCIETY  FOR  TEST- 
ING .MATERI.\I.S  :  University  of 
Pennsylvania.  Phladelphla;  June 
25-28. '.Vtlantio  City.   N.   J. 

AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL, E.VGIXEERS;  29  West 
39th  St..  New  York;  June  26-28,  At- 
lantic  City.    N.    J. 


Copi/ripftt.   Committee   on   Public   Information 

SERVING   WITH    THE   ENGINEERS  IN  FRANCE 


The  Technology  Club.  Syracuse,  N. 
Y.,  elected  the  following  officers  for 
next  year  at  the  annual  May  meeting: 
President,  ]Morris  Dell  Plain;  \'ice  presi- 
dent, C.  C.  Trump;  oecretary.  Louis 
Mitchell;  treasurer,  Marshall  B.  Palmer. 

The  Engineers  and  Architects*  Assn. 
of  Southern  California  held  a  field  ex- 
cursion May  18.     The  trip  was  made 
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for  the  purpose  of  inspecting?  the  1000- 
ft.  municipal  pier  beins  erected  at 
Manhattan  Beach  and  the  new  sewer 
outlet  and  pier  which  have  just  been 
completed  at  Hyperion. 

The   Society   of   Terminal   Engineers 

elected  the  following  officers  at  the 
meeting  in  New  York  City  May  21: 
President,  Maj.  Gen.  William  H.  Bix- 
by,  U.  S.  A.,  St.  Louis;  vice-presidents, 
P'rancis  Lee  Stuart,  New  York;  B.  F. 
Cresson,  Jr.,  New  York;  John  Meigs, 
Philadelphia;  the  Hon.  Calvin  Tomkins, 
New  York  and  Charles  Whiting  Baker, 
New  York;  treasurer,  W.  Joshua  Bar- 
ney, New  York;  secretary,  J.  H.  Leon- 
ard, 1133  Broadway,  New  York;  direc- 
tors, Charles  Whiting  Baker,  W.  Joshua 
Barney,  Maj.  Gen.  W.  H.  Bixby,  B.  F. 
Cresson,  Jr.,  Hai-wood  Frost,  Carlton 
Creene,  H.  McL.  Harding,  Hugh  Hazel- 
ton,  George  H.  Kimball,  E.  H.  Lee,  M. 
A.  Long,  S.  H.  Libby,  John  Meigs,  R.  H. 
Rogers,  Francis  Lee  Stuart  and  the 
Hon.  Calvin  Tomkins. 

The  Society  for  the  Promotion  of 
Engineering  Education  will  meet  at 
Northwestern  University,  Evanston,  111., 
June  26-29.  The  meetings  of  the  so- 
ciety will  be  held  in  Swift  Hall. 

The  Engineers'  Society  of  Western 
Pennsylvania  was  addressed  by  George 
P..  Johnson,  district  manager  of  the 
Foundation  Co.,  Pittsburgh,  on  "The 
Caisson  Method  for  Foundations  and 
Mine  Shafts"  at  the  meeting  held  May 
21. 

The  St.  Paul  Society  of  Civil  Engi- 
neers held  its  last  meeting  of  the  season 
May  20.  Oscar  Claussen,  chief  engi- 
neer of  the  city  of  St.  Paul,  addressed 
the  meeting  on  "Points  On  Force-Ac- 
count Paving." 

The  Utah  Society  of  Engineers  held 
its  annual  banquet  at  Salt  Lake  City 
May  15. 


Personal  Notes 


Arthur  M.  Field,  city  man- 
ager, Winchester,  Va.,  has  been  granted 
a  leave  of  absence  for  the  period  of  the 
war  to  become  connected  with  the  engi- 
neering department  of  the  Government 
bureau  of  industrial  housing,  Washing- 
ton. 

Maj.  Herdert  M.  Crocker, 
U.  S.  R.,  construction  division,  .Quar- 
termaster's Department,  Washington, 
has  been  appointed  constructing  quai-- 
termaster  at  the  South  Brooklyn  ware- 
house. 

Prof.  Joseph  William 
Parry,  acting  head  of  the  department 
of  engineering  extension,  Iowa  State 
College,  has  been  appointed  chief  as- 
sistant to  the  executive  head  of  the 
training  section,  Emergency  Fleet  Cor- 


poration The  training  section  pro- 
vides for  the  instruction  of  workers  in 
the  shipyards  of  the  Emergency  Fleet 
Corporation. 

George  H.  Benzenberg  has 
resigned  as  chairman  of  the  Milwau- 
kee Sewerage  Commission,  created  a 
few  years  ago  to  build  intercepting 
sewers  and  sewage-treatment  works  for 
Milwaukee.  Mr.  Benzenberg  was  for 
many  years  city  engineer  of  Milwaukee; 
later  he  practiced  as  a  consulting  engi- 
neer. 

L.  M.  Fisher,  formerly  assistant 
engineer,  Pennsylvania  State  Health 
Department,  has  been  appointed  sani-  • 
tary  engineer.  United  States  Public 
Health  Service,  in  charge  of  malaria 
control  work  in  the  area  surrounding 
Camp  Meade,  Maryland. 

G.  Watson  C  r  e  i  g  h  t  o  n,  as- 
sistant to  the  engineer  of  tests,  Bethle- 
hem Steel  Corporation,  has  been  ap- 
pointed assistant  general  manager  for 
the  Cast  Steel  Co.  in  Baltimore. 

Leroy  T.  Harkness.  chief  of 
rapid  transit.  New  York  Public  Serv- 
ice Commission,  First  District,  has  been 
commissioned  major  in  the  Depart- 
ment of  Ordnance. 

R.  H.  W  I  E  D  M  A  N  has  been  ap- 
pointed city  engineer  and  water  com- 
missioner, Whitefish,  Mont. 

James  A.  Kinney,  assistant 
director  of  public  service.  Grand  Rapids, 
Mich.,  has  been  appointed  city  purchas- 
ing agent  by  Fred  H.  Locke,  city  man- 
ager. 

Hans  Mumm,  Jr.,  formerly 
engineer  of  Snohomish  County,  Wash- 
ington, with  headquarters  at  Everett, 
and  later  city  engineer  of  Everett,  re- 
cently opened  an  office  in  the  Hutton 
Building,  Spokane,  as  district  repre- 
sentative of  the  Portland  Cement 
Assn.,  in  charge  of  the  territory  of 
Eastern  Washington  and  the  Idaho 
"Panhandle." 

L.  G.  Curtis,  district  engineer 
of  the  Baltimore  &  Ohio  R.R.  at  Chi- 
cago, has  been  appointed  assistant  chief 
engineer,  in  charge  of  construction,  vdth 
office  at  Baltimore.  With  the  exception 
of  one  year,  shortly  after  his  gradua- 
tion from  Ohio  State  University  in  1899, 
Mr.  Curtis  has  been  continuously  in  the 
service  of  the  Baltimore  &  Ohio  system 
since  graduation.  Beginning  at  Zanes- 
ville,  Ohio,  he  was  transferred  to  Gar- 
rett, Ind.  i.;  1901  as  assistant  division 
engineer  of  *,he  J^  icago  division.  Two 
years  later  he  was  promoted  to  division 
engi  eer  and  his  headquarters  were 
trcxn  ler  ed  to  Chicago.  When  the  Bal- 
timore &  Ohio  acquired  the  terminal 
and  trackage  of  the  Chicago  Terminal 
Transfer  Co.,  Mr.  Curtis  was  put  in 
charge  of  its  engineering  work,  first  as 
engineer  maintenance  of  way  and  later 
as  district  engineer.  His  jurisdiction 
also  extended  eastward  over  a  part  of 
the  Baltimore  &  Ohio  proper. 


Fred  H.  Locke  has  been  ap- 
pointed city  manager  of  Grand  Rapids, 
Mich.,  succeeding  Gaylord  C.  Cummin, 
who  resigned  recently.  Mr.  Locke  has 
served  as  director  of  public  welfare  of 
Grand  Rapids  since  last  fall. 

Charles  W.  Fink  has  been 
appointed  superintendent  of  dock  con- 
struction for  the  Alaskan  Engineering 
Commission.  He  was  for  five  years  on 
the  Panama  Canal  work,  including  the 
Gatun  locks. 

T.  W.  Secrest  has  been  ap- 
pointed locating  engineer  on  the  An- 
chorage division  of  the  Alaskan  rail- 
ways, under  the  Alaskan  Engineering 
Commission,  with  office  at  Anchorage, 
Alaska.  He  succeeds  F.  D.  Browne, 
assigned  to  other  duties. 

H.  P.  Warren,  for  a  year  and 
a  half  Seattle  representative  of  the 
Alaskan  Engineering  Commission,  has 
resigned  to  accept  a  major's  commis- 
sion in  the  55th  Engineers,  U.  S.  A. 
Major  Warren  played  an  important 
part  in  the  construction  of  the  Anchor- 
age division  of  the  Alaska  R.R.  As 
engineering  representative  in  Seattle, 
he  had  charge  of  all  of  the  commission's 
engineering  problems  there,  as  well  as 
the  direction  of  the  railroad  board's 
transportation  operations  and  employ- 
ment bureau. 

Frederick  D.  Browne,  for- 
merly locating  engineer  in  the  Anchor- 
age division  of  the  Alaska  Government 
railroad,  has  been  made  engineer  in 
charge  of  the  Fairbanks  division. 

C.  E.  Lindsay,  division  engi- 
neer of  the  New  York  Central  R.R.  at 
Albany,  has  been  made  a  member  of  the 
new  Board  of  Railroad  Wages  and 
Working  Conditions,  created  by  the 
railroad  administration  "to  hear  and 
investigate  matters  presented  by  rail- 
way employees  or  their  representatives 
affecting  inequalities  as  to  wages  and 
working  conditions." 

Edgar  K.  Ruth,  assistant  pro- 
fessor of  civil  engineering,  University 
of  Cincinnati,  has  received  a  captain's 
commission  in  the  Engineer  Officers 
Reserve  Corps. 

C  .  E  .  T  I  l  T  0  N  has  been  appointed 
city  engineer  of  Phillipsburg,  N.  J. 

Leroy  C.  Smith,  for  several 
years  deputy  state  highway  commis- 
sioner of  Michigan,  has  been  engaged 
as  chief  engineer  for  the  Wayne  County 
road  com.mission. 

John  A.  Norris,  Wharton, 
Tex.,  was  recently  appointed  a  mem- 
ber of  the  Board  of  Water  Engineers 
for  the  State  of  Texas,  for  District 
No.  2. 

George  C.  Bunker,  in  charge 
of  water  purification  for  the  Panama 
Canal,  has  been  engaged  by  the  mu- 
nicipality of  Lima,  Peru,  to  investigate 
water  supply. 
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Finance  Board  to  Give  Quick  Aid 
to  War  Industries 

A  few  applications  for  financial  aid 
considered  by  the  directors  of  the  War 
Finance  Corporation,  at  their  first 
meeting  held  last  week  in  Washinprton, 
D.  C,  appeared  so  urgent  that  loans 
may  be  made  on  them  within  the  next 
week.  Some  of  these  applications  are 
from  concerns  which  have  not  been  able 
to  obtain  loans  from  banks  with  which 
to  increase  the  tacilities  of  plants  en- 
gaged in  the  production  of  war  mate- 
rials. At  this  meeting,  the  directors  be- 
gan the  task  of  considering  applications 
for  financial  aid  to  industries  essential 
to  the  conduct  of  the  war.  Apparently 
under  the  belief  that  the  War  Finance 
Corporation  is  a  source  of  easy  credit 
for  all  kinds  of  projects,  scores  of  per- 
sons and  concerns  applied  for  advances 
to  aid  them  in  promoting  new  enter- 
prises which  it  was  said  would  con- 
tribute to  war  work. 

Various  applications  have  been  clas- 
sified, and  the  directors  of  the  corpora- 
tion have  undertaken  to  obtain  full  in- 
formation on  cases  which  appear  meri- 
torious. Applicants  who  did  not  pre- 
sent sufficient  claims  to  justify  imme- 
diate consideration  were  told  to  examine 
their  cases  in  the  light  of  the  War 
Finance  Corporation  Act  and  to  refile 
them  if  further  evidence  can  be  pre- 
sented. Some  applications  on  file  re- 
flect an  apparent  unwillingness  of  banks 
to  extend  credit  to  institutions  which 
they  have  financed  in  the  past  without 
advance  assurance  of  the  War  Finance 
Corporation  that  the  loans  will  be  cov- 
ered by  Government  funds. 


Supply  of  Asphalt  for  Paving 
Purposes  Is  Low 

The  shortage  of  asphalt  for  paving 
purposes,  which  was  recently  em 
phasized  by  a  new  Government  order, 
has  two  general  causes — shortage  of 
transportation,  and  Government  regu- 
lations. The  Government  regulations 
controlling  were  published  in  this  jour- 
nal last  week. 

The  greater  portion  of  the  asphalt 
used  in  the  country  comes  either  from 
the  Trinidad  and  Venezuela  supplies, 
or  from  Mexico  and  the  oil  supplies 
along  the  Gulf  Coast.  The  freighters 
which  generally  carry  the  supply  of 
hard  asphalt  from  Trinidad  and  Vene- 
zuela have  been  taken  over,  and  are 
being  used  for  war  transportation.  The 
large  tankers,  which  brought  the  liquid 
asphalt  from  the  Gulf  Coast,  are  being 
used  chiefly  to  transport  fuel  oil  for 
our  navy  and  the  navies  of  our  Allies. 

Moreover,  it  has  been  found  neces- 
sary to  conserve  the  fuel  oil  supply  to 
the  utmost,  and  the  Government  is  en- 
couraging the  production  of  oil  for  fuel 


purposes  instead  of  for  asphalt.  In 
order  that  this  may  be  controlled,  the 
Federal  authorities  are  requesting  that 
all  asphalt  and  oil  products  be  handled 
by  permit.  A  committee  has  been 
formed,  representing  all  the  large  oil 
and  asphalt  interests,  which  meets 
once  a  week  at  42  Broadway  to  confer 
with  C.  G.  Shefneld,  assistant  to  Mark 
L.  Requa,  director  of  the  oil  division 
of  the  fuel  administration.  At  this 
meeting  Mr.  Sheffield  brings  forward 
and  explains  the  Government  needs,  ex- 
plains where  the  shortage  is  at  the 
present  time,  and  asks  who  can  supply 
the  need.  The  order  is  divided  among 
those  companies  able  to  furnish  the  oil, 
and  permits  are  issued  for  its  shipment. 
The  Government  has  found  it  neces- 
sary to  conserve  the  fuel  oil  supply,  not 
only  "because  of  the  present  demand, 
but  also  because  practically  all  the 
boats  being  built  by  the  Emergency 
Fleet  Corporation  will  use  oil  as  fuel. 


Price  of  Soft  Coal  Reduced  by 
Presidential  Order 

The  mine  price  of  soft  coal  has  been 
reduced  10c.  per  short  ton,  effective  May 
25,  under  the  terms  of  an  order  dictated 
by  President  Wilson,  which  also  requires 
the  railroad  administration  to  pay  the 
Government  rate  instead  of  prices  con- 
siderably less  than  those  fixed  for  other 
consumers,  as  previously.  The  reduc- 
tion in  price  also  covers  all  orders  for 
coal  placed  but  not  filled  before  7  a.m., 
May  25. 

It  is  estimated  that  the  new  schedule 
will  save  consumers  about  $60,000,000 
annually,  while  it  will  add  $45,000,000 
to  the  expense  of  operating  the  rail- 
roads, which  the  order  requires  to  main- 
tain equitable  distribution  of  cars  to  all 
mines  rather  than  favor  a  few  of  the 
mines. 

It  is  believed  that  the  new  system  for 
car  distribution  will  reduce  the  produc- 
tion costs  on  which  the  old  schedule  of 
prices  was  fixed.  A  study  of  the  de- 
velopments will  be  made  to  determine 
whether  further  changes  must  be  made. 
However,  the  present  order  stands  un- 
til Aug.  31. 


Course  for  Fa  tory  Managers  at 
Columbia  University 

Columbia  University  will  offer  a 
course  in  organization  and  manage- 
ment, to  be  open  to  technical  men  em- 
ployed in  managerial  posts  next  fall, 
according  to  an  announcement  made 
by  the  department  of  extension  teach- 
ing. The  course  will  be  given  under 
the  direction  of  Prof.  Walter  Rauten- 
straugh,  consulting  engineer  at  several 
industrial  plants.  It  will  be  essen- 
tially a  study  of  manufacturing  anc' 
will  embrace  commercial  as  well  as 
technical,  problems. 


Summarize  Difficulties  .Vttending 
Unprecedented  Lumber  Demand 

The  present  unprecedented  demand 
for  all  sizes  and  grades  of  lum'»er  waj 
emphasized  by  R.  B.  Goodman,  acting 
president,  at  the  annual  meeting  of  the 
National  Lumber  Manufacturers'  Assn., 
held  in  Chicago,  May  20-21,  announced 
in  Engineering  News-Record  cf  May 
2,  page  887.  Mr.  Goodman  also  pointed 
out  that  in  ever>'  step  of  the  manu- 
facture and  marketing  of  lumbei  there 
are  now  unprecedented  difficulties;  that 
other  necessary  supplie?,  particularly 
steel  products,  are  rapidly  going  out 
of  the  domestic  .narkets.  The  demand 
for  labor  has  outrun  the  supply  and 
higher  prices  paid  for  it  do  not  increase 
the  supply  or  better  the  quality. 

In  commenting  on  the  difficulties  of 
the  industr>'  caused  by  the  transporta- 
tion situation,  Mr.  Goodman  said: 
"While  the  regular  and  continuous 
supply  of  cars  for  transporting  our 
product  is  essential  to  the  regular  and 
continuous  operation  of  our  plants, 
such  supply  is  now  impossible,  and  the 
industry  must  suffer  from  the  raisad- 
justment  of  a  shortage  from  July  to 
April  that  will  seriously  affect  operat- 
ing conditions.  Of  course  this  is  a 
situation  that  will  adjust  itself  or  be 
gradually  adjusted  for  us.  The  steel 
is  needed  for  government  uses;  the 
labor  is  depleted  by  war  necessities; 
the  cars  are  needed  for  transporting 
fuel,  food  and  munitions,  but  it  is  be- 
coming apparent  to  those  in  authority 
that  lumber  is  also  a  war  necessity  to 
the  last  board  in  the  log.  We  may 
easily  go  on  about  our  business  and 
allow  the  situation  to  unfold.  There 
is  in  it  some  certainty  of  profit," 

That  the  public  sentiment  of  the 
country  with  regard  to  industry  is 
drifting  toward  Government  ownership 
of  public  service  corporations,  and 
probably  of  natural  resources,  with 
confiscation  of  private  property  for 
public  use,  was  pomted  out  in  a  paper, 
presented  by  Charles  S.  Keith,  which 
analyzed  economic  conditions  and  ten- 
dencies reflected  in  various  branches  cf 
industry.  Mr.  Keith's  address  included 
also  the  following  remarks: 

"The  demand  of  labor,  as  expressed 
by  the  British  Labor  party,  which  will 
no  doubt  be  concurred  in  by  organized 
labor,  includes:  Universal  enforce- 
ment of  a  national  minimum  wage; 
democratic  control  of  industrj-;  revolu- 
tion in  national  finance,  and  surplus 
wealth  for  the  common  good.  This 
should  awaken  us  to  the  gravity  of  the 
situation  and  the  necessity  of  coordi- 
nated effort  to  meet  it.  not  only  in  our 
industry,  but  in  all  business." 
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Briefly  stated,  Mr.  K'^ith's  outline  of 
some  of  the  things  essential  to  solve 
the  problems  of  the  lumber  industry- 
are  as  follows:  To  ascertain — not  to 
guess  at  or  estimate — every  fundamen- 
tal fact  about  the  industry;  to  bring 
about  effective  cooperation  between  all 
industries  dealing  with  natural  re- 
sources, in  order  to  expose  the  fallacies 
which  underlie  the  apparent  tendency 
of  public  opinion  to  regard  the  owners 
of  such  resources  as  unworthy  to  re- 
maiia  custodians  thereof;  to  educate 
the  public  about  the  industry  by  propa- 
ganda of  facts;  unceasingly  to  study 
the  trend  of  public  opinion. 

Division  of  Inspection  Organized 
to  Insure  Clean  Coal 

The  fuel  administration  has  organ- 
ized a  division  of  inspection,  with  C. 
M.  Means  as  manager,  to  guard  against 
waste  and  serious  loss  such  as  that 
which  resulted  last  winter  from  ship- 
ments of  dirty  coal,  which  occupied 
car  space  and  also  seriously  decreased 
industrial  plant  efficiencies.  A  chief  in- 
spector has  been  appointed  in  each  of 
21  representative  districts  and  as- 
sistant inspectors  will  be  added  where 
necessary.  These  inspectors  will  ex- 
amine coal  in  the  mines  and  also  as 
dumped  from  mine  to  tipple;  watch  the 
picking  tables,  and  again  inspect  the 
coal  as  it  is  loaded  in  cars  for  ship- 
ment. 

Standards  v/ill  be  established  for  in- 
suring proper  preparation  according  to 
use,  so  that  all  coal  shipped  must  be 
of  the  quality  required  for  its  particu- 
lar purpose.  By  examining  coal  at  the 
mine  a  great  improvement  in  the 
transportation  situation  should  result, 
in  that  the  railroads  will  in  effect  haul 
heat  units,  not  ash. 

Miners  who  get  out  dii-ty  coal  will 
be  penalized  and  a  bonus  system  is 
being  developed.  Mines  that  cannot 
supply  properly  prepared  coal  will  not 
be  allowed  to  ship  by  rail. 


form  a  unit  of  the  Akron-Booton  fleet 
of  the  Goodyear  Tire  and  Rubber  Co. 
of  Akron,  Ohio. 


Pacific  Coast  Oil  Supply  May  Be 
Exhausted  Within  a  Year 

Even  with  the  most  careful  economy 
the  oil  stored  on  the  Pacific  coast  will 
be  exhausted  within  a  year,  and  the 
curtailment  of  consumption  may  be  ex- 
pected within  six  months  or  less,  ac- 
cording to  a  statement  recently  made 
by  D.  M.  Folsom,  Pacific  Coast  petro- 
leum administrator.  There  has  been  a 
decline  in  drilling  operations  thus  far 
this  year  of  40  per  cent,  as  compared 
with  last  year. 

All  fuel  consumers  will  probably  be 
classified,  and  only  those  entitled  to 
priority  rating  will  be  supplied  with 
oil.  In  the  case  of  companies  which 
use  oil  for  generating  power,  the  oil 
supply  will  be  continued  only  if  con- 
sumers served  are  entitled  to  priority 
rating,  the  burden  of  proof  being  placed 
on  the  power  companies. 


National  Coal  Association  Holds 
Meeting  in  Philadelphia 

The  National  Coal  Assn.  met  in 
Philadelphia  on  Tuesday  and  Wednes- 
day of  this  week.  The  first  day  was 
devoted  to  the  business  of  the  associa- 
tion, and  Wednesday  Chairman  Hur- 
ley of  the  United  States  Shipping  Board 
delivered  an  address  on  the  difficulties 
of  ship  construction  and  maintaining 
transportation  to  the  Atlantic  seaboard, 
with  reference  to  the  importance  of  the 
coal  situation  to  the  shipbuilding  pro- 
gram. J.  A.  B.  Morrow  spoke  for  the 
first  time  on  the  plans  for  the  distribu- 
tion of  coal  in  1918,  in  working  zones. 

A.  W.  Calloway,  of  the  bituminous  dis- 
trict, spoke  on  the  same  subject.   James 

B.  Dickinson,  chairman,  anthracite  dis- 
trict, spoke  on  distribution. 


War  Materials  Carried  by  Trucks 
in  Record  Overland  Run 

Records  in  overland  freight  trans- 
portation by  motor  trucks  are  being 
rapidly  made  and  as  rapidly  broken  in 
these  days  of  difficult  rail  transporta- 
tion. Necessity  is  rapidly  extending 
the  use  of  motor  vehicles  for  service  at 
longer  and  longer  distances. 

What  is  said  to  be  an  astonishing 
feat  has  just  been  performed  by  a  com- 
pany of  five  loaded  motor  trucks  in 
making  the  run  from  Akron,  Ohio,  to 
Chicago,  a  distance  of  440  railes,  in  35  y^ 
hours  running  time.  A  regular  schedule 
was  maintained  over  the  entire  dis- 
tance, following. the  Lincoln  Highway. 

The  trucks  were  unloaded  over  night 
in  Chicago,  received  a  new  consign- 
ment of  urgently  needed  government 
supplies,  and  started  east  again  the 
next  morning.  The  goods,  which  had 
been  held  in  Chicago  for  several  weeks 
because  of  poor  railway  transporta- 
tion, were  promptly  delivered  at  an 
Atlantic  coast  port. 

The  trucks  used  in  making  this  run 


Device  Replaces  Cars  Derailed  at 
Switches  and  Frogs 

A  rerailer  device  for  use  at  switches, 
frogs  and  guard  rails,  where  the  ordi- 
nary    rerailing     device     may     not     be 
applicable,  is  shown  in  the  accompany- 
ing illustration.     It  is  a  steel  casting 
of  tapering 
form,  which 
can  be  fitted 
between  the 
rails.     Its  in- 
clined surface 
raises   the 
wheel    and 
has  a  rib  for 
guiding  the 
wheel    into 
position.   The 
casting  is  30 
in.    long    and 
21/2  to  51/2  in. 
wide,  and  can 
be  used  with 
rails     up     to 
6^/^    in.  high. 
It   weighs    77   lb.      These   castings    are 
used    in    pairs.      When    in    place    the 
casting     rests     on    the     basos     of    the 
adjacent     rails     and     it     requires     no 
spikes    or    other    fastenings    to    secure 
it.     These  rerailers  for  cars  and  loco- 
motives    are     made     by     the     Reading 
Specialties  Co.,  Reading,  Pa. 


Large   Amounts  of   Lumber  for 
New   Government  Barges 

It  is  expected  that  the  lumber  indus- 
try will  shortly  be  called  upon  to  fur- 
nish nearly  100,000,000  ft.  of  lumber 
and  timber  for  the  construction  of  150 
wooden  barges  which  the  Government 
has  decided  to  build  at  Atlantic  coast 
and  gulf  ports  to  increase  coastwise 
transportation  facilities.  These  barges 
will  be  of  2200  to  3500-ton  capacity 
each.  The  barges  of  larger  size  call 
for  700,000  ft.  of  lumber  each. 


Obituary 


Frederick  H.  Siegfried,  founder 
and  first  president  of  the  Siegfried 
Co.,  advertising  agents.  New  York 
City,  and  previously  business  manager 
of  Engineering  Record,  died  May  26  at 
Redlands,  Cal.,  in  his  forty-third  year. 
Mr.  Siegfried  was  one  of  the  charter 
members  of  the  New  York  Advertising 
Agents'  Assn.,  and  served  as  its  first 
secretary  and  treasurer.  He  was  born 
in  Louisville,  Ky.  He  was  formerly  a 
member  of  the  staflf  of  The  Boston 
Herald  and  of  The  New  York  Herald. 


Business  Notes 


Harry  F.  Ensley  has  resigned  as  vice 
president  of  the  Wharton  and  North- 
ern R.R.,  a  subsidiary  of  the  Wharton 
Steel  Co.,  to  confine  himself  entirely  to 
duties  as  chief  counsel  of  both  com- 
panies. L.  E.  Waring  becomes  vice- 
president  of  the  railroad  and  assistant 
to  the  president,  Wharton  Steel  Com- 
pany. 

Murray  Jacobs,  sales  representative 
of  manufacturers  of  shipbuilding  mate- 
rials, steel  products,  waterworks  mate- 
rials, etc.,  has  moved  his  offices  from 
the  Arcade  Building  to  the  L.  C.  Smith 
Building,  Seattle.  Among  other  com- 
panies, Mr.  Jacobs  represents  the  fol- 
lowing: American  System  of  Rein- 
forcing, Chicago;  Belmont  Iron  Works, 
Philadelphia,  and  Kennedy  Valve  Man- 
ufacturing Co.,  Elmira,  N.  Y. 

The  general  contracting  firm  of  Kie- 
burtz  &  Smith,  Seattle,  which  has  been 
engaged  in  the  contracting  business  in 
the  Northwest  for  a  number  of  years, 
has  been  dissolved.  G.  J.  Kieburtz  will 
continue  in  business  at  the  old  office  in 
the  Railway  Exchange  Building.  F. 
Richmond  Smith  will  maintain  offices  in 
the  same  building. 

M.  H.  Sigafoos  has  been  appointed 
general  manager  of  the  Hazard  Manu- 
facturing Co.,  Wilkes-Barre,  Pa.,  fill- 
ing the  vacancy  created  by  the  death  of 
John  C.  Bridgman  last  May. 
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Conserving  Industrial 
Man  Power 

OLJR  progress  in  the  war,  though  it  is  not  to  be 
belittled,  has  been  slow  in  many  directions.  Week 
before  last  came  the  encouraging  word  that  the  Provost 
Marshal  General  would  force  into  useful  occupations 
or  into  the  ranks  all  idlers  and  those  engaged  in  work 
that  could  be  just  as  well  performed  by  women  or  the 
physically  unfit.  Last  week  came  the  equally  cheering 
news  that  the  light  that  broke  on  England  two  years 
ago  has  now  brokon  here,  and  that  men  vitally  needed 
in  the  industries  can  be  furloughed  back  from  the  army 
to  their  occupations.  It  should  not  have  been  difficult 
to  understand  the  absurdity  of  putting  into  the  army 
for  training  as  a  common  soldier  or  a  mule  skinner — 
occupations  that  can  be  learned  in  a  few  months — tool- 
makers  who  have  spent  five  or  more  years  in  learning 
their  business.  Yet  with  England's  example  before  us, 
with  sure  evidence — convincing  even  to  the  civilian — 
that  this  war  was  to  be  won  more  through  engineering 
and  industrial  achievement  than  through  flesh  and  blood, 
the  military  authorities  sent  into  the  camps  men  virtu- 
ally indispensable  to  industry.  One  man  of  our  ac- 
quaintance, an  expert  toolmaker,  is  now  a  mule  driver, 
while  the  munitions  industries  of  the  country  are 
frantically  looking  for  men  of  his  attainments.  Prog- 
res3  is  slow  in  some  directions,  but  we  are  surely 
getting  the  right  point  of  view  with  reference  to  the 
war  and  its  needs. 

Scope  of  Inquiry 

Into  Reconstruction 

RECONSTRUCTION  is  a  word  not  infrequently 
heard  where  men  gather  to  discuss  the  effects  of 
the  war.  It  is  less  often  hej.rd  here  than  in  England, 
where  the  Ministry  of  Reconstruction  has  scores  of 
committees  working  on  the  problems  that  will  be  found 
in  the  wake  of  the  war.  It  is  none  too  soon  to  start 
now  on  our  studies.  For  that  reason  there  appeared  in 
last  week's  issue  of  Engineering  News-Record  the  first 
of  a  number  of  articles  on  the  character  of  inquiry 
needed.  The  second  article  will  be  found  in  this  issue. 
As  to  the  scope  of  the  studies,  one  thing  stands  out 
very  clearly — that  it  must  be  very  broad.  The  war  has 
not  only  created  a  set  of  conditions  that  modify  pro- 
foundly the  former  currents  of  our  national  life,  but 
,has  quickened  all  our  thinking.  The  many  changes 
needed  to  meet  urgent  war  needs  have  made  us  adapt- 
able mentally,  so  that  now  overnight  we  divest  ourselves 
of  prejudices  that  previously  only  decades  could  change. 


Our  thought  processes  being  accelerated,  our  attitude 
toward  new  ideas  being  receptive,  the  opportunity  is 
afforded  for  readjustment  in  every  phase  of  our  na- 
tional life.  Manifestly,  the  opportunity  should  be 
grasped.  The  inquiry  must  be  wide.  It  mu.st  embrace 
every  factor  with  large  bearing  upon  the  common  wel- 
fare. Evidently,  the  scope  require.s  a  commission  with 
a  broad  representation.  This  is  the  nub  of  Mr.  Bathon's 
suggestion. 

The  Engineer 

and  Reconstruction 

FOR  the  engineer  a  study  of  reconstruction  offers 
an  especially  inviting  vista.  More  and  more,  scien- 
tific methods  are  being  appl.ed  to  every  phase  of  our 
political  and  social  life.  They  must  be  even  more 
generally  used  if  we  are  to  solve  rightly  not  only  the 
difficult  problems  that  faced  us  as  a  nation  before  the 
war,  but  also  those  thrust  upon  us  by  the  world  conflict. 
The  recognition  is  clearer  today  than  ever  that  industry 
and  business  are  the  determinative  factors  in  our 
political  and  social  systems.  In  them  and  through 
them  the  country  lives,  prospers,  stands  still  or  de- 
clines. Yet  their  relationship  to  the  public  weal  is 
only  indifferently  understood,  and  our  mass  dealings 
with  business  have  been  marked  by  an  empiricism  that 
instead  of  making  the  business  system  sei"ve  the  com- 
mon good  has  resulted  in  the  wrecking  of  parts  of 
the  system,  and  the  strangulation  of  others.  Witness 
the  present  condition  of  the  railroads  and  the  recert 
merger  of  the  four  leading  expres.^  companies.  If 
we  are  to  handle  the  business  organization  more  suc- 
cessfully in  future  scientific  methods  must  leplace  the 
empiricism  of  the  past. 

Swift  Action  on 

the  Overman  Bill 

NO  TBF]  was  lo.st  by  the  President  in  availing 
himself  of  the  broad  powers  conferred  by  the 
Overman  law  for  centralizing  in  experienced  hands  the 
control  of  war  production.  The  manufacture  of  air- 
craft was  divorced  from  the  army  machine  and  placed, 
on  the  day  the  bill  became  law,  in  the  hands  of  men 
familiar  with  such  tasks.  Last  week  a  further  step 
in  the  same  direction  vested  more  definite  authority 
in  the  War  Industries  Board,  and  made  it  responsible 
to  the  President  alone.  These  changes  come  none  too 
soon.  They  forecast  what  we  have  so  seriously  needed — 
a  free  hand  for  the  engineer,  the  man  who  knows  how. 
There  must  be  no  more  neglecting  of  research,  manu- 
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facturing  and  construction  facilities,  in  which  our 
greatest  resources  have  not  yet  been  tapped.  Improved 
appliances  of  war  must  be  adopted  and  produced  in 
quantity  as  fast  as  they  prove  useful.  Meanwhile,  pro- 
duction of  what  we  know  to  be  available  must  not  halt 
because  someone  thinks  improvements  may  be  forth- 
coming at  a  future  date.  The  work  of  reorganization 
must  go  on  until  those  able  to  bring  our  full  capacity 
to  bear  on  the  war  are  set  free  alike  from  political 
interference  and  from  the  control  of  outgrown  ideas. 

Legal,  Moral 

or  Engineering? 

AGAIN  the  engineer  has  successfully  invaded  the 
sacred  domain  of  the  lawyer.  This  time  the  issue 
was  a  moral  one — or  the  lawyers  thought  it  was.  In 
the  case  against  the  Lockport  Light,  Heat  &  Power 
Company  for  lower  rates  the  city  tried  to  set  aside  the 
allowance  for  overhead  made  by  the  city's  engineer. 
Said  counsel,  "As  the  question  whether  overheads  should 
be  included  ...  is  a  legal  or  moral  question  as 
applied  to  the  facts  of  this  case,  rather  than  an  engi- 
neering question,  the  fact  that  Mr.  B has  allowed  a 

substantial  item  for  such  overheads  should  not  militate 
against  our  contention  that  no  allowance  therefor  should 
be  made.  He  is  an  engineer,  not  a  lawyer,  and  he 
naturally  treated  the  subject  from  an  engineering,  not 
from  a  legal  or  moral  standpoint."  The  comment  of 
the  New  York  Public  Service  Commission,  Second  Dis- 
trict, on  this  point,  as  quoted  .in  Public  Utilities 
Reports,  is  brief:  "The  question  of  overheads  is 
neither  moral  nor  legal,  but  one  of  fact,  and  they  are 

actual  and  real.     The  city  employed  Mr.  B as  its 

engineer,  and  we  believe  it  should  be  bound  by  the  evi- 
dence he  gave  in  respect  to  overheads."  Evidently,  the 
engineering  standpoint  is  not  necessarily  illegal  or 
immoral. 

Standardizing  Wages 
for  Common  Labor 

SENSELESS  bidding  of  employers  against  one  an- 
other for  labor,  both  common  and  skilled,  has  been 
responsible  for  much  of  the  industrial  disturbance. 
Part  of  the  difficulty  will  be  done  away  with  if  em- 
ployers generally  will  call  upon  the  United  States 
Employment  Service  to  fill  their  needs.  Full  relief, 
however,  cannot  be  expected  until  standardization  of 
wages  is  brought  about.  This  surely  is  coming.  It 
is  publicly  known  that  the  Department  of  Labor  pro- 
poses to  fix  the  wages  of  common  labor.  This, 
however,  will  be  only  a  first  step,  and  ultimately  all 
the  large  groups  of  labor  employed  on  war  contract 
work  will  be  drawing  stardardized  wages,  which  with- 
out doubt,  will  be  adjusted  in  accordance  with  the 
fluctuation  in  the  cost  of  living.  While  we  cannot  look 
with  equanimity  upon  this  extension  of  Government 
control,  it  is  apparently  essential  under  war  conditions. 
Instead  of  opposing  such  plans,  therefore,  it  is  well 
for  employers  to  fall  in  with  the  Government's  work. 
These  are  days  for  sacrifice  and  coordination  for  the 
public  good  rathor  than  for  the  maintenance  of  views 
sound  in  peace  times  but  incompatible  with  war  condi- 
tions. 


Fabricated  Steel  Ships  Enter  the 
Shipbuilding  Drive 

INTENSIVE  production  of  ships  reached  a  new  stage 
when  the  "Agawam"  was  launched  at  Newark  Bay 
last  week.  The  event  marks  an  epoch.  The  great 
bulk-order  yards  of  the  Emergency  Fleet  Corporation 
have  started  to  produce  ships. 

Quantity  production  of  ships  as  developed  by  these 
yards  means  the  application  of  factory  methods,  stand- 
ardization and  division  of  functions;  it  means  the 
fabricated  ship.  A  year  ago  this  was  nothing  more 
than  a  dream,  but  on  the  dream  were  founded  the 
agency  yards.     It  has  become  a  reality,  a  tangible  fact. 

As  the  mere  addition  of  one  more  vessel  to  our  supply 
fleet  the  "Agawam's"  entrance  into  the  water  is  of  only 
momentary  interest.  But  it  is  memorable  as  an  event 
signalizing  the  success  of  a  new  conception:  that  of 
using  existing  shops,  though  far  inland,  to  take  the 
place  of  shipyard  shops  that  we  lack.  This  simple  idea 
created  the  fabricated  ship,  which  is  not  a  new  kind  of 
ship,  nor  even  a  new  design — for  the  design,  apart  from 
modifications  in  detail  that  sweep  away  many  of  the 
traditional  peculiarities  with  which  the  shipbuilding  art 
is  encumbered,  is  that  of  the  conventional  ship — but 
the  result  of  a  new  method  of  production. 

The  simple  'dea  has  had  a  remarkably  far-reaching 
effect.  Through  it  the  entire  bridge-building  industry 
has  been  drafted  into  shipyard  service.  Well  over  a 
hundred  steel-fabricating  shops  scattered  over  the  land 
are  working  on  ships,  a  noteworthy  contribution  to 
the  great  war  problem  of  utilizing  every  pair  of  hands 
in  the  country  for  behind-the-lines  work.  The  great 
labor  and  equipment  resources  of  these  shops  have 
brought  into  action  a  virtually  limitless  reserve  of 
shipbuilding  capacity.  Today  shipbuilding  is  the  occu- 
pation of  inland  cities  as  well  as  of  coast  towns. 

It  was  a  civil-engineering  industry  that  supplied  the 
great  reserve  of  labor,  technical  ability  and  equipment 
needed  for  emergency  shipbuilding.  Of  this  the  pro- 
fession may  justly  feel  proud.  For,  had  that  industry 
been  less  thoroughly  developed,  less  highly  organized, 
it  would  not  have  been  ready  to  take  up  the  new  service. 

There  is  cause  for  equal  gratification  in  the  excellence 
of  the  results.  Predictions  have  been  made  that  end- 
less trouble  would  be  experienced  from  the  failure  of 
parts  to  fit  at  the  ways,  due  to  inherent  unsuitability 
of  bridge  fabricating  and  erecting  methods  to  the  highly 
specialized  ship  work.  It  was  asserted  that  the  pro- 
cesses of  making  straight  members  for  bridges  and 
buildings  would  be  found  inadequate  for  shaping  and 
fitting  the  intricately  curved  and  beveled  pieces  of  which 
a  ship  is  built.  No  doubt  there  was  opportunity  foi 
such  troubles  to  develop;  but  the  facts  show  that  they 
have  been  avoided.  The  ships  are  going  together  well. 
Structural  designers  and  shop  men  have  proved  equal 
to  solving  the  new  problems  put  before  them.  Faith  in 
the  possibilities  of  bridge-shop  fabrication  and  shipyard 
assembly  is  vindicated. 

That  the  Newark  Bay  yard  should  have  the  dis- 
tinction of  this  pioneer  performance  is  eminently  fitting. 
The  men  who  built  that  yard  were  the  ones  who  had 
the  vision  of  turning  out  ships  in  large  number  by 
the  expedient  of  enlistinj  non~h:pbuilding  industry  in 
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the  work.  And  it  was  their  strength  of  conviction, 
also,  that  secured  the  Government's  acceptance  of  the 
idea.  Rightly,  then,  it  was  for  their  yard  to  put  into 
the  water  the  first  vessel  representing  the  idea  in  steel. 

The  working  tools  used  for  ship  erection  at  the 
Submarine  Corporation's  yard,  described  on  page  1072 
of  this  issue,  give  evidence  of  the  original  thought 
which  has  been  applied  to  the  emergency  shipbuilding 
program.  The  same  bold  courage  in  attacking  new 
problems  in  new  ways  is  apparent  in  the  methods  and 
equipm.ent  of  the  other  large  yards.  The  best  genius 
of  structural  engineering  has  been  joined  with  that 
of  shipbuilding  in  preparing  for  the  huge  task. 

Half  a  million  tons  cargo  capacity  is  now  on  the  ways 
of  the  Fleet  Corporation's  agency  yards,  and  altogether 
probably  a  million  tons  of  fabricated  steel  vessels  are 
under  construction.  The  enormous  shipbuilding  ma- 
chine which  has  been  created  is  already  in  successful 
operation.  In  a  few  months  this  vast  fleet  will  be  on 
the  ocean,  its  place  on  the  ways  taken  by  steel  for 
more  ships.  Daily  launchings  soon  will  signalize  the 
final  realization  of  quantity  production. 


Government  Partnership  in  the  Express 
Business 

GOVERNMENT  participation  in  the  profit  of  the 
express  companies,  provided  the  profit  exceeds  5% 
on  a  capitalization  of  $30,000,000,  introduces  into  our 
Federal  relationship  with  business  a  plan  which  has 
had  considerable  success  in  the  operation  of  local 
utilities.  In  Chicago,  Kansas  City  and  elsewhere  the 
street  railway  systems  are  operated  under  a  partner- 
ship by  which  the  municipality  shares  in  the  net 
profits.  That  form  of  contract  has  been  successful. 
It  gives  Government  sanction  to  the  existence  and  con- 
tinuance of  the  private  corporation,  retains  the  in- 
centive of  private  gain,  but  prevents  franchise  privileges 
from  being  made  the  means  of  the  acquisition  of 
disproportionate  private  profits. 

This  partnership  is  the  chief  item  of  interest  at 
present  in  connection  with  the  merger  of  the  four 
leading  express  companies  into  one  organization.  There 
probably  will  be  other  interesting  features  when  all  of 
the  facts  regarding  the  merger  are  made  public.  For 
example,  it  is  understood  that  in  determining  the  new 
capitalization  the  Government  gave  consideration  only 
to  the  value  of  that  part  of  the  physical  assets  used 
in  the  express  business.  No  inquiry  was  made  into 
development  expense,  nor  was  consideration  given  to 
the  loss  that  might  be  incurred  by  stockholders  because 
the  capitalization  was  reduced  and  a  practically  fixed 
return  set  upon  this  reduced  capitalization.  The  effect 
of  this  procedure  upon  total  dividends  is,  of  course, 
the  same  as  the  reduction  in  express  rates  made  some 
years  ago.  Nevertheless,  the  disregarding  of  all  ele- 
ments of  value  save  the  physical  assets  marks  another 
interesting  step  in  the  relations  between  Governmental 
authority  and  public-service  corporations. 

The  case,  of  course,  would  be  still  more  interesting  if 
it  were  clear  cut  and  not  complicated  by  such  matters 
as  declining  earning  power  and  the  evident  desire  of 
the  express  companies  to  find  some  way  out  of  the  diffi- 
culties which  they  were  facing.    In  fact,  from  the  stand- 


point of  market  value  the  companies  probably  got  all 
they  expected. 

As  the  matter  stands,  therefore,  the  most  interesting 
feature  of  the  merger  is  the  arrangement  by  which  the 
Government  becomes  a  participant  in  net  earnings  pro- 
vided they  exceed  5%  on  the  $30,000,000  capital  al- 
lowed. It  offers  food  for  thought  in  connection  with 
the  possibility  of  the  railroads  reverting  to  the  con- 
trol of  their  owners  after  the  war. 


State  Management  of  Boston's 
Street  Railways 

IN  CITY  after  city  the  problem  of  street  railway 
service  is  beinjr  wrestled  with.  Those  who  are 
giving  it  most  ca:-eful  study  generally  agree  that  the 
era  of  uncontrolled  private  operation  is  passing  into 
history — that  some  form  of  partnership  or  complete 
public  ownership  will  result.  There  has  been  a  steady 
evolution  in  these  directions  during  the  past  dozen 
years  and  more;  but  the  financial  conditions  resulting 
from  the  war  have  produced  a  crisis  which  will  hasten 
developments.  The  enactment  on  May  22  of  the  law 
by  which  the  State  of  Massachusetts  is  authorized  to 
take  charge  of  the  Boston  Elevated  Railway  system  is 
the  most  remarkable  step  toward  public  control  that 
has  thus  far  been  taken.  Its  results  should  help  to 
determine  for  the  near  future  what  the  relationship 
of  the  Government  to  public-utility  enterprises  will  be. 

The  action  in  Boston  is  of  special  interest  because 
Massachusetts  led  all  the  states  in  establishing  effective 
public  supervision  of  the  operation  cf  utilities,  and  in 
no  state  has  such  supervision  been  exercised  more  suc- 
cessfully, on  the  whole.  The  fact  that  Massachusetts 
now  definitely  abandons  this  system  and  places  entire 
control  of  the  Boston  street  railway  network  in  the  hands 
of  state  officials  establishes  an  important  precedent. 

Perhaps  the  most  remarkable  feature  of  the  Boston 
plan  is  the  provision  by  which  the  public  is  obliged 
automatically  to  pay  the  cost  of  its  street  railway 
service.  The  entire  street  railway  system  owned  anr^ 
operated  by  the  Boston  Elevated  Railway  Co.  is  to 
be  turned  over  to  the  management  of  five  trustees  to 
be  appointed  by  the  Governor.  They  will  receive  abso- 
lute authority  to  fix  fares,  without  interference  by 
any  other  state  board  or  commission.  They  are  re- 
quired to  fix  such  fares  "as  wiU  reasonably  insure 
sufficient  income  to  meet  the  cost  of  the  service,  which 
shall  include  operating  expenses,  taxes,  rentals,  interest 
on  all  indebtedness,  allowance  for  depreciation  of 
property,  and  lor  obsolescence,  losses  in  respect  to 
property  sold,  stored  or  abandoned,  all  other  e.xpendi- 
tures  and  charges  which  may  be  properly  chargeable 
against  income  or  surplus,  fixed  dividends  on  all 
preferred  stock  of  the  company  from  time  to  time 
outstanding,  dividends  on  the  common  stock  of  the 
company  from  time  to  time  outstanding  at  the  rate 
of  5%  for  two  years,  SKc'  for  the  next  two  years, 
and  G'^'c  fo*-  the  balance  of  public  operation." 

The  framers  of  the  law  deserve  great  credit  for 
including  in  its  provisions  a  requirement  which  will 
end  the  tradition  of  the  uniform  five-cent  fare.  It 
obliges  the  trustees  to  fix  a  sc     /ule  of  at  least  eight 
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different  grades  of  fare,  and  one  or  more  of  these  rates 
of  fare  are  to  be  altered  whenever  the  income  of  the 
system  shall  exceed  or  fall  below  the  cost  of  service  as 
above  defined.  In  the  taking  over  of  the  lines  by  the 
trustees,  provision  is  made  for  the  creation  of  a  $1,000,- 
000  reserve  fund  from  the  proceeds  of  a  7%  preferred 
stock  issue.  Whenever  this  reserve  fund  exceeds  or 
falls  below  the  original  amount  by  30%,  the  trustees 
must  make  a  change  in  the  rates  of  fare.  Provision 
is  further  made  for  the  contingency  that  increases 
in  rates  of  fare,  authorized  as  above,  might  be  insuffi- 
cient to  meet  the  cost  of  service.  In  that  case,  the 
amount  of  the  deficiency  must  be  made  good  by  the 
state  treasurer,  who  will  assess  the  amount  upon  the 
various  towns  and  cities  in  which  the  system  operates. 

A  question  of  great  interest  in  connection  with 
taking  over  by  the  public  of  any  utility  is  the  provision 
for  financing  necessary  extensions.  One  of  the  most 
serious  problems  of  the  street  railway  situation  results 
from  the  fact  that  for  a  number  of  years  street  rail- 
way companies  have  halted  extension  work,  and  city 
transit  facilities  are  deficient  in  consequence.  One  of 
the  things  which  made  action  necessary  at  Boston  was 
the  imperative  need  of  financing  the  extensions  on 
which  the  company  is  already  at  work  and  whose  com- 
pletion is  a  public  necessity.  The  act  provides  for  a 
$2,000,000  fund  to  be  raised  by  the  company  by  an 
issue  of  7%  preferred  stock  before  the  state  assumes 
control.  For  further  use  in  the  construction,  lease  or 
purchase  of  extensions  the  trustees  have  authority  to 
issue  the  company's  stocks  and  bonds,  but  must  do  so 
with  the  consent  of  the  directors  of  the  company.  They 
may  do  so  without  such  consent,  however,  in  the  case 
of  the  construction  or  purchase  of  surface  railways, 
if  they  find  public  necessity  and  convenience  require  it. 

Finally,  the  act  provides  that  either  the  State  or 
the  Massachusetts  cities  concerned  may  take  over  the 
entire  assets,  property  and  franchises  of  the  company 
by  assuming  its  bonded  and  other  indebtedness  and 
paying  the  company  cash  equal  to  the  amount  paid  by 
the  stockholders  for  the  stock  then  outstanding.  This 
may  be  done  at  any  time  during  the  period  of  public 
control,  or  the  property  may  be  acquired  at  any  time 
by  the  State  or  city  through  the  exercise  of  the  power 
of  eminent  domain. 

The  success  of  this  experiment  in  the  operation  of 
a  public  utility  will  depend  very  largely  on  the  char- 
acter and  ability  of  the  trustees  to  be  appointed  by 
the  Governor.  In  few  cities  of  the  United  States  have 
the  street  railways  been  managed  with  such  a  high 
degree  of  engineering  and  technical  ability  as  in 
Boston.  If  the  State  trustees  have  the  wisdom  to 
retain  and  to  continue  jn  the  service  efficient  operating 
managers  in  all  departments,  they  will  justify  the  hope 
of  municipal  ownership  advocates.  One  means  for 
securing  efficiency  and  economy,  though,  they  neces- 
sarily will  lack,  that  of  gain  for  private  controlling 
interests.  If,  on  the  other  hand,  as  has  happened  so 
frequently  in  Boston,  political  and  personal  preference 
is  allowed  to  influence  the  selection  by  the  trustees  of 
the  men  who  carry  chief  responsibility,  the  penalty 
for  such  mismanagement  will  be  visited  not  on  the  com- 
pany's stockholders,  but  on  the  residents  and  citizens  of 
the   cities    which   receive   the   street    railway    service. 


Since  it  is  the  voters  who  have  it  in  their  power  to 
punish  such  misuse  of  public  office,  this  must  be  ac- 
counted one  of  the  chief  merits  of  the  Massachusetts  law. 


Contractors'  Organizations  Can  Be  Used 
to  Advantage  in  France 

MODERN  warfare  requires  a  tremendous  amount 
of  construction  work.  Some  conception  of  the 
volume  may  be  arrived  at  by  considering  the  state- 
ment recently  made  by  engineering  representatives  of 
our  allies,  that  about  90  per  cent,  of  the  time  of  all 
the  troops  in  Europe  is  occupied  with  construction 
work,  and  by  remembering  that  the  number  of  men  in 
these  armies  runs  high  into  the  millions.  It  is  evident, 
then,  that  our  troops  need  construction  ability,  or, 
at   least,   experienced   direction   in   construction  work. 

Out  of  a  list  of  more  than  fourteen  hundred  con- 
tractors with  the  organization  and  equipment  to  under- 
take major  work,  the  Government  has  so  far  made  use 
of  less  than  two  hundred.  This  list,  moreover,  does 
not  include  all  the  large  contracting  firms,  and  leaves 
out  most  of  the  smaller  organizations.  Highway,  rail- 
road and  building  contractors  with  competent  foremen 
and  superintendents  too  old  for  the  draft  but  with 
training  that  would  be  of  inestimable  value  at  the  front, 
are  numbered  by  the  thousands.  No  plans  for  their  use 
have  been  made,  or  at  least  announced,  and  normal 
work  in  their  lines  is  decreasing  daily.  The  contrac- 
tors are  going  out  of  business,  their  men  are  being 
forced  into  occupations  where  their  life  training  is 
of  no  value,  and  at  the  same  time  our  allies  tell  us  that 
we  badly  need  these  men  behind  the  battle  lines. 

Many  of  these  contractors  have  asked  this  journal 
what  they  should  do  with  their  forces.  One  such,  with 
an  organization  for  road  work  second  to  none  on  the 
Pacific  coast,  recently  spent  time  in  Washington  gbing 
from  department  to  bureau  and  from  branch  to  division 
in  a  vain  effort  to  find  some  way  of  utilizing  his  force, 
finally  returning  to  California  to  close  up  his  firm's 
affairs.  Without  doubt,  his  force  could  have  replaced 
double  their  number  of  military  men  on  French  roads, 
with  an  increase  of  efficiency. 

These  organizations  could  be  moved  bodily  to  the 
battle  front.  There  is  no  question  of  profit,  of  bidding 
for  work,  of  retaining  even  the  semblance  of  a  money- 
getting  organization.  These  groups  have  the  experience 
and  the  executive  ability  to  put  construction  work 
through.  They  should  be  graded  and  paid  as  are  the 
military,  but  taken  to  France  as  organizations. 

The  grim  business  of  "getting  there  fustest  with  the 
mostest  men,"  as  a  picturesque  Civil  War  leader  defined 
the  strategy  of  victory,  has  grown  very  complicated 
and  has  come  to  depend  entirely  on  engineering  con- 
struction. The  rapidity  and  skill  with  which  the  Ger- 
mans build  their  defense  systems,  the  continuity  and 
sufficiency  of  their  transport  when  they  are  advancing, 
are  eloquent  witness  to  the  fact  that  their  construction 
leadership  is  of  a  high  order.  Our  construction  men, 
numbered  by  tens  of  thousands,  have  been  acknowledged 
for  half  a  century  as  the  most  efficient  in  the  world. 
How  soon  are  we  to  give  them  a  chan-e  to  prove  their 
worth  against  the  enemy? 
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Tower  Derricks  Serve  Twin  Shipways  at  Submarine 

Boat  Corporation  Yard 

Ships  Erected  by  86-Foot  Booms  on  Fixed  Towers  Between   Pairs  of  Ways — Two  Booms  Per 
Ship — Arrangement   for   Greatest   Flexibility — Ships    Overhan<?    Narrow    Ways 
and  Scaffolds  Are  Built  Up  From  Ground 


HIGHLY  individual  features  of  the  building-berth  lay- 
out and  the  equipment  for  erecting  ships  are  found 
at  the  Newark  Bay  yard  of  the  Submarine  Boat  Cor- 
poration, one  of  the  three  first  agency  yards  of  the  Gov- 
ernment Emergency  Fleet  Corporation.  The  shipways 
are  grouped  in  pairs,  and  tower  derricks  for  handling 
the  ship  parts  are  set  between  the  pairs  only;  they 
reach  across  one  ship  and  lift  material  from  a  track  in 
the  middle  of  the  pair.  A  large  storage  space  is  pro- 
vided at  the  head  of  each  pair  of  ways,  permitting  all 
the  material  for  two  ships  to  be  stored  on  the  ground  be- 
fore the  keels  are  laid.  There  is  no  general  storage  yard 
for  finished  ship  parts.  In  these  features  the  Subma- 
rine Boat  Corporation's  erection  layout  is  most  radically 
different  from  those  of  the  other  large  shipyards,  but 
there  are  many  further  differences,  and  the  plant 
throughout  bears  the  impress  of  originality. 

From  the  time  when  the  corporation  began  its  pre- 
liminary work,  May,  1917,  it  studied  ship  construction  as 
a  new  problem  in  structural-steel  fabrication  and  field 


erection,  on  which  shipyard  traditions  and  precedent 
had  little  bearing.  In  particular,  all  matters  affecting 
erection — the  layout  of  building  berths,  the  choice  of 
machinery,  and  the  detail  equipment — were  worked  out 
by  men  whose  experience  had  been  in  bridge  and  build- 
ing construction   exclusively. 

Dependence  on  derricks  for  the  erection  work  was  the 
natural  outcome  of  these  conditions.  In  working  out 
the  application  of  the  use  of  the  derricks,  flexibility  of 
ser/ice  was  made  the  primary  objective,  to  the  end  that 
maximum  speed  of  erection  might  be  realized  in  the  ship 
construction. 

The  twin  arrangement  of  the  ways  was  conceived  by 
B.  L.  Worden,  general  manager  of  the  Corporation,  as 
a  means  of  economizing  space  along  the  yard  front  and 
of  concentrating  the  derrick  facilities  in  the  most  ad- 
vantageous way.  The  average  spacing  of  the  shipways 
is  82  ft.,  an  exceedingly  compact  grouping  for  ways 
laid  out  to  take  9500-ton  ships;  several  other  yards 
building  ships  of  this  size  have  a  spacing  50 Sc  larger 


FIG.  1.     SHIP  ERECTION  BY  ELEV.A.TED  DERRICKS  HOISTING  FROM  TR.\CK  OX  OPPOSITE  SIDE  OF  SHIPWAT 
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and  therefore  accommodate  only  two-thirds  as  many 
ways  on  the  same  frontage.  The  concentration  of  der- 
rick facilities  appears  in  the  fact  that  though  only  two 
booms  are  provided  per  ship,  four  can  work  on  any  one 
vessel.  Each  of  the  four  derricks  in  a  group  will  work 
regularly  on  both  of  the  adjoining  ships.  When  one  ship 
is  at  a  stage  of  erection  where  it  does  not  need  full 
derrick  service,  the  adjoining  one  can  utilize  the  spare 
capacity.  It  is  worth  notice  also  that  while  there  is 
only  onq  railway-supply  track  for  every  two  ships, 
each  ship  can  be  served  from  two  different  tracks,  as 
every  derrick  boom  is  able  to  reach  the  track  beyond 
either  adjoining  ship.     The  sketch  plan  of  the  ways. 
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and   transverse   section,    Fig.   2,   brings   out   the   rela- 
tion of  ways,  derricks  and  track. 

How  the  derricks  cover  the  ship  space  is  indicated  in 
the  sketch.  Fig.  3.  The  storage  yard  at  the  head  of  the 
ways  is  served  by  a  guy  derrick  of  82-ft.  working  radius, 
and  by  locomotive  cranes  with  50-ft.  booms  able  to 
lift  la  tons.  Between  pairs  of  ways  are  four  stiffleg 
derricks  carried  on  two  steel  towers.  These,  in  con- 
j  nction  with  the  guy  derrick,  can  pass  material  from 
storage  the  full  length  of  the  ship,  more  than  500  ft., 
by  transfer  from  hook  to  hook.  Only  surplus  material 
is  to  go  through  storage,  however,  and  so  long  as  shop 
deliveries  are  coordinated  properly  with  erection  re- 
quirements, the  material  ar- 
riving by  rail  will  go  directly 
out  on  the  way  tracks  and  will 
be  hoisted  to  place  in  the  ship. 
The  arrangement  of  the  tower 
derricks,  as  will  be  seen  by 
referring  to  Fig.  2,  meanr. 
that  they  will  take  their  sup- 
ply at  practically  full  reach 
and  thus  will  do  most  of  their 
work  with  nearly  horizontal 
booms. 

The  decision  to  use  fixed 
hoisting  devices  was  based 
on  the  belief  that  the  derrick 
is  the  most  adaptable  tool  for  general  erection  use,  as 
well  as  on  the  knowledge  that  derrick  parts  and  equip- 
ment can  be  obtained  quickly  at  all  times,  giving  assur- 
ance against  delay  in  cases  of  breakdowns.  Cranes  of 
the  conventional  shipbuilding  type  were  not  considered 
suited  to  the  work.  Traveling  gantry  platforms  carry- 
ing derricks  received  some  study,  but  they  were  finally 
rejected  because  of  their  greater  cost,  their  complication 
and  the  longer  time  required  for  building.  Moreover, 
fixed  derricks  were  believed  to  be  more  adaptable  to 
general  service  conditions. 

The  service  for  which  the  erection  equipment  had  to 
be  designed  was  fairly  well  defined,  in  general  terms. 
The  ship  built  by  the  Submarine  Boat  Corporation  is  a 
freighter  of  5500  gross  tons  dead-weight  carrying  ca- 
pacity, with  the  following  dimensions :  Length  over  all, 
335i^  ft. ;  between  perpendiculars  324  ft. ;  molded 
breadth  46  ft. ;  molded  depth  28i  ft. ;  loaded  draft  22i 
ft.  The  weight  of  the  hull  is  about  1800  short  tons. 
An  erection  speed  was  desired  that  would  make  it  pos- 
sible to  build  a  ship  complete  from  keel-laying  to  launch- 
ing in  less  than  60  days.  This  would  require  the  erec- 
tion of  more  than  30  tons  per  day  on  the  average,  but 
the  maximum  rate  of  erection  at  some  time  during  the 
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FIG.  3. 


DERRICKS     REACH     TWO     SHIPS— FOUR     HOISTS 
CAN    BE   PUT   TO   WORK   ON    ONE    SHIP 


period  would  be  much  greater  than  this.  The  average 
weight  of  an  erection  piece  is  1  to  I2  tons,  and  thus 
the  mean  rate  of  working  of  the  hoists  would  be  20 
to  30  operations  per  day,  and  the  maximum  perhaps  100. 
The  experience  of  the  field  erection  men  in  the  Corpora- 


FIG.   5.     A   TWO-SHIP   ERECTION   UNIT 

tion's   organization   indicated  that   two   derricks   could 
handle  this  service  easily. 

The  weight  of  the  parts  to  be  handled  is  not  great. 
Ordinary  floor  sections  and  keelson  girder  pieces  weigh 
about  lo  tons  each.  '  Shell  plating  does  not  exceed  two 
tons  per  piece.  Some  individual  parts  range  to  more 
than  five  tons  in  weight,  as  for  example  the  rudder 
frame   (seven  tons).     There  are  one  or  two  lifts  con- 
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PIG.   6.     DETAILS  OF  MAST  BEARINGS  AND  STEP 

siderably  heavier.  The  alleyway  shaft  housing,  weigh- 
ing 16  tons,  is  the  heaviest.  The  use  of  derricks  of  7J- 
ton  capacity  was  decided  upon,  the  few  heavy  lifts  to  be 
handled  by  two  booms  through  an.  equalizer  beam. 

The  reach  of  the  derricks  was  fixed  at  86  ft.,  which, 
with  the  arrangement  chosen,  brings  the  center  of  the 
hoist  several  feet  beyond  the  single  track  between  the 
ships,  with  the  boom  horizontal.  The  ship  is  built  up 
to  a  height  at  the  bow  of  something  more  than  60  ft. 
above  the  ground,  but  the  towers  on  which  the  dert-icks 
are  mounted  are  high  enough  to  give  a  substantial  mar- 
gin beyond  this;  their  heights  are  48  and  52  ft.,  the 
higher  tower  being  near  the  bow  or  inshore  end.  Last 
fall  the  Government  indicated  that  it  might  require 
larger  ships  than  the  present  5500-ton  vessel  to  be  built 
at  the  yard,  and  in  view  of  this  fact  the  derricks  were 
set  high  enough  to  accommodate  a  9500-ton  ship. 

The  four  derricks  are  spaced  equally  along  the  ship, 
74  ft.  apart.  Each  tower,  carrying  two  derricks,  is 
therefore  74  ft.  long.  Its  width  was  made  28  ft.,  which 
is  the  full  available  width  between  scaffolds  if  a  9500-ton 
ship  is  being  built.  The  tower  structure  is  quite  simple. 
The  bracing  extends  to  the  ground,  and  as  a  result  of  the 
absence  of  portal  stresses  all  parts  are  light.  The  der- 
ricks are  stepped  at  the  middle  of  the  width  of  the  tower 
in  the  two  end  planes,  and  the  load  from  the  step  is  car- 
ried jointly  by  the  cross-beam  and  by  truss  action  in  the 
end  bracing. 

The  derricks  are  of  the  type  used  in  steel  erection, 
and  do  not  depart  much  in  detail  from  customary  con- 
struction.'' Wiith  a  view  to  long  continuous  service,  now- 
ever,  special  attention  was  given  to  lubrication  and  re- 
duction of  wear.  The  lower  mast  bearing,  as  sketched, 
contains  a  lenticular  phosphor-bronze  disk,  which  sup- 
ports the  mast  centrally  even  though  the  parts  are  out  of 
exact  alignment.  An  oil  cup  and  a  drain  are  provided, 
and  the  top  of  the  bearing  is  sealed  by  a  felt  washer. 


The  gudgeon  at  the  top  of  the  mast  has  a  metaline  bush- 
ing and  a  bronze  washer  to  take  the  wear. 

To  reduce  wear  of  the  rope  sheaves  of  the  derrick  rig- 
ging were  made  somewhat  larger  than  is  usual  in  erec- 
tion practice.  Three  rope  sizes  are  used :  I  in.  for  the 
three-part  load  falls,  f  in.  for  the  six-part  boom  falls, 
and  8  in.  for  the  tiwinging  line. 

The  hoisting  engines  are  single-drum  electric  hoists, 
with  separate  engines  for  boom,  load  and  swing,  but  all 
three  are  operated  by  one  man.  This  arrangement  is 
expected  to  result  in  a  saving  of  power,  because  smaller 
motors  are  used  than  in  a  combined  hoisting  engine,  and 
also  is  believed  to  give  greater  reliability  of  service,  as  a 
motor  failure  would  affect  only  one  motion  of  the  der- 
rick. The  specifications  required  the  engines  to  be 
capable  of  exerting  a  pull  at  least  equal  to  the  safe 
strength  of  the  rope. 

The  power  supply  is  220-volt  direct  current.  The 
motors  are  series-wound,  which  affords  good  torque  and 
control  characteristics.  The  power  circuit  of  the  boom 
falls  is  connected  through  a  pair  of  limit  switches  that 
cut  the  motor  out  of  action  when  the  boom  approaches 
its  extreme  upper  and  lower  positions.  This  gives  pro- 
tection against  putting  excessive  compression  into  the 
boom  by  topping  it  up  too  far,  and  against  risk  of  dam- 
aging it  by  contact  with  the  bull-wheel. 

The  towers  and  the  derricks  were  built  by  the  Lack- 
awanna Bridge  Co.,  following  designs  of  the  Submarine 
Boat  Corporation.     The  latter  fitted  the  blocks  and  rig- 
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ging.  The  hoisting  engines  were  built  by  Orr  &  Sem- 
bower,  Reading,  Penn. 

Special  study  was  given  to  ship  erection  scaffolding. 
No  commonly  used  or  standard  form  of  construction 
could  be  found,  but  with  the  varying  sizes  of  ships  built 
in  the  regular  commercial  shipyards  the  scaffolding  usu- 
ally grew  as  conditions  dictated. 

The  Submarine  Boat  Corporation's  erection  scaffold- 
ing is  built  up  from  the  ground  instead  of  being  set  on 
the  way  platform  as  is  most  commonly  done.  To  make 
this  possible  the  platform  is  kept  narrow,  being  built 
32  ft.  wide,  so  that  the  parallel  body  of  the  5500-ton 
ship  overhangs  7  ft.  on  each  side. 

The  sketch,  Fig.  7,  shows  a  typical  scaffold  bent. 
The  scaffolding  along  the  sides  and  around  the  bow  of 
the  ship  is  to  be  permanent,  left  in  place  after  the  com- 
pletion of  a  vessel.  During  the  erection  of  the  first 
the  scaffolding  is  built  up  in  successive  stages  as  re- 
quired, and  the  hoisting  of  material  is  not  affected ;  dur- 
ing the  construction  of  the  succeeding  ship  the  material 
will  have  to  be  hoisted  over  the  scaffolding. 

Ship  construction  at  the  yard  is  well  advanced,  and  the 
"Agawam,"  the  first  hull,  was  launched  May  30.  Never- 
theless, no  rapid  rates  of  erection  have  yet  been  attained, 
and  neither  the  layout  nor  any  of  the  equipment  has  been 
put  to  a  test  of  its  capacity.  The  prospects  are  that  the 
coming  two  months  will  see  material  arriving  in  the  yard 
fast  enough  to  crowd  the  ship  erection  to  a  maximum. 

Previous  experience  of  the  Submarine  Boat  Corpora- 
tion in  constructing  navy  patrol  boats  in  quantity  fur- 
nished the  basis  for  the  layout  and  equipment  planning. 
The  ideas  of  all  the  leading  men  in  the  organization 


joined  in  working  out  the  design  of  the  equipment.  The 
Lackawanna  Bridge  Co.  and  the  Worden-Allen  Co.,  sev- 
eral of  who.se  officials  hold  prominent  positions  in  the 
Corporation,  contributed  mo.st  of  the  experience  in 
steel-erecuion  methods. 


Three  New  National  Forests  in  the  Ea.st 

A  jnfroclamation  establi.shing  three  national  forests  in 
the  East  has  been  i.ssued  by  Prcjident  Wilson.  The 
White  Mountains  National  Forest,  located  in  New  Hamp- 
shire and  Maine,  now  includes  267,000  acres  for  which 
title  has  actually  been  taken.  In  addition,  about  124.000 
acres  have  been  approved  for  purchase.  This  national 
forest  is  designed  to  protect  the  drainage  areas  of  the 
Androscoggin,  Saco,  Connecticut  and  Ammonoosuc 
rivers. 

The  Shenandoah  National  Forest,  in  Virginia  and 
West  Virginia,  now  includes  about  100,000  acres  for 
which  title  has  been  taken,  and  65,900  acres  more  have 
been  approved  for  purchase.  Most  of  this  land  is  in  the 
drainage  area  of  the  Shenandoah  River,  but  portions  of 
the  Potomac  and  the  James  Rivers  are  included. 

The  Natural  Bridge  National  Forest,  in  Virginia,  is 
designed  to  protect  a  portion  of  the  drainage  area  of 
the  James  River.  The  Natural  Bridge  is  within  three 
or  four  miles  of  the  boundary.  The  Government  ha.s 
taken  title  to  about  73,000  acres,  and  29,000  acres  more 
have  been  approached  for  purchase. 

Two  other  national  forests  in  the  East  have  previously 
been  proclaimed.  These  are  the  Pisgah  in  North 
Carolina  and  the  Alabama  in  the  state  named.  All  are 
established  under  an  act  of  Congress  of  1911. 
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Building  Roads  at  the  Front 

Director  of  Roads  for  Fifth  British  Army  Tells 

Canadian  Engineers  of  Some  of  the 

Difficulties  Overcome 

ROAD-BUILDING  in  the  war  zone  has,  among  other 
interesting  problems,  the  organization  of  the  bbor, 
utilization  of  the  materials  at  hand,  the  overcoming  of 
military  prejudice  in  superior  officers  and  the  speed 
with  which  work  must  be  accomplished  in  trying  cir- 
cumstances. These  are  some  of  the  difficulties  that 
confront  tha  engineer  on  active  service,  Lt.  Col.  William 
G.  MacKendrick,  D.  S.  0.,  told  the  fifth  Canadian  Good 
Roads  Congress,  held  at  Hamilton,  Ont.,  May  7-10.  A 
brief  summary  of  his  address  follows: 

All  classes  of  labor  are  used,  including  German 
prisoners,  Indian  cavalry,  West  Indians,  Chinese,  Belgian 
refugees,  and  English  and  Canadian  labor  battalions. 
The  most  efficient  of  these  are  the  Canadians,  because 
they  are  more  adaptable  to  conditions,  and  whether  it 
be  fighting,  building  roads  or  the  special  work  for 
which  they  are  using  the  railway  construction  troops 
so  much  and  so  effectively  on  the  fighting  fronts, 
they  are  keener  to  get  on  with  the  job.  Not  only  do 
the  classes  of  labor  differ  in  language  and  general 
characteristics  of  work,  but  also  the  living  conditions 
hinder  their  efficiency.  It  often  happens  that  they  are 
quartered  at  long  distances  from  the  work,  as  was  the 
case  with  a  Belgian  force  working  on  one  job.  They 
were  12  m.iles  from  quarters,  and  the  only  wonder  was 
that  anything  could  be  accomplished  with  them  after 
such  a  morning  walk. 

Road  Department  Had  to  Prove  Its  Worth 

During  the  early  stages  of  the  war  all  road  work 
was  controlled  by  the  regular  military  establishment. 
Later,  when  the  new  road  department  was  formed,  it  was 
found  that  military  prejudice  must  be  overcome.  The 
army  did  not  take  kindly  to  the  new  department,  and 
would  not  cooperate  with  it  until  convinced  that  it 
would  actually  produce  results.  They  also  were  jealous 
of  military  authority.  "They  told  me,"  said  Colonel 
MacKendrick,  "that  for  me,  a  lieutenant-colonel,  to  take 
a  pick  from  a  private's  hand  and  show  him  what  I 
wanted  done  would  prove  ruinous  to  army  discipline. 
But  it  did  not,  and  within  a  month  we  had  12,000  men 
working  to  the  one  idea  and  with  tha  one  policy,  and 
doing  fine  work  for  the  use  of  the  fighting  troops." 

Business  methods,  or  rather  the  lack  of  them,  is 
another  problem.  In  the  force  of  Belgians  mentioned 
above  there  were  30  gangs.  Each  gang  had  a  foreman 
who  had  entire  responsibility  for  the  organization, 
direction  and  paying  of  his  force.  At  the  end  of  the 
month  the  paymaster  hand-^d  him  the  necessary  cash 
for  payment,  and  he  distributed  it  without  any  check 
whatever  as  to  whether  it  reached  its  proper  destina- 
tion, or  whether  he  had  reported  the  correct  number  of 
men  employed,  or  the  hours  actually  worked.  This 
system  was  changed,  and  soldiers  were  appointed  as 
timekeepers,  thus  saving  the  treasury  about  30,000 
francs  per  month.  Modern  business  methods  of  han- 
dling these  men  nearly  trebled  their  output  in  many 
cases.  This  was  accomplished  in  the  quarries,  and  in 
the  woods  where  they  were  getting  out  defense  pickets, 


posts  and  other  timber.  On  the  actual  road  construc- 
tion the  output  was  doubled.  The  Belgians,  under 
proper  superintendence,  make  excellent  workmen. 

Long  distances  are  the  rule  in  the  war  zone.  A 
lieutenant-colonel  on  road  construction  may  have,  at 
one  time,  700  miles  of  road  under  him.  Although  he 
may  have  considerable  territory  to  cover,  and  a  large 
number  of  workmen  to  watch,  still,  if  his  name  is  not 
on  the  list  of  officers  entitled  to  a  horse  or  a  motor, 
that  settles  it,  he  must  do  the  best  he  can  on  foot. 

Miles  of  Broken-Down  Roads  Repaired 

Roads  which  before  the  war  were  in  good  repair, 
parts  of  the  Routes  Nationales,  were  pulverized  by  the 
traffic  of  heavy  guns  and  17-ton  caterpillars,  and  were 
rapidly  destroyed.  In  the  early  part  of  the  war,  it  was 
impossible  at  times  to  repair  them,  because  of  lack  of 
material  and  facilities,  and  in  the  fall  of  1915  the 
British  Army  had  to  stop  fighting  because  the  roads 
could  not  carry  the  needed  materials.  Early  in  1916, 
Lieutenant-Colonel  MacKendrick  was  sent  to  the 
Somme  to  build  roads  for  the  Fifth  British  Army. 
There  were  250  miles  of  broken-down  roads  that  they 
had  been  fighting  over  for  months.  These  roads  were 
practically  gone,  and  in  many  places  the  center  was  a 
ditch  with  from  8  to  10  in.  of  mud  of  the  consistency 
of  pea  soup.  They  wanted  these  roads  rebuilt  in  a 
hurry,  so  that  they  could  fight  over  them  again  within 
three  months.  However,  there  was  no  stone  for  fixing 
them.  These  conditions  were  reported  to  the  British 
cabinet  by  Sir  Eric  Geddes.  and  soon  after,  when  he 
was  placed  in  charge  of  transportation  for  the  Army, 
the  much-needed  road  materials  were  supplied. 

The  materials  used  for  construction  at  the  front 
in  the  early  part  of  the  war  were  often  strange,  and 
consisted  of  those  upon  which  the  engineer  could  most 
conveniently  lay  his  hands.  There  are  village  sites,  the 
population  of  which  was  numbered  by  thousands  before 
the  war,  where  every  available  stick  and  stone  has 
been  put  to  military  uses.  The  brick  and  stone  were 
taken  for  the  roads,  the  timbers  and  plank  were  used 
to  bridge  shell  holes,  and  what  was  left  the  advancing 
army  used  for  campfires  to  cook  their  food.  A  more 
complete  obliteration  can  hardly  be  imagined.  But  all 
this  changed  when  the  road  department  became  better 
organized.  Stone  and  facilities  for  hauling  it  were 
supplied,  and  plank  in  quantity  was  furnished  for  the 
roads  on  the  shell-pitted  areas  bshind  the  lines. 

The  principal  material  of  the  road  engineer  in  France 
is  the  soft  French  limestone  which  is  used  in  the  form 
of  macadam  roads.  With  it  the  French  highway  engi- 
neers saved  Verdun,  maintaining  a  motor  transport 
system  over  macadam  roads  for  three  months  after  the 
front.  The  Frenchmen  ran  motor  freight  trains  at 
Germans  had  broken  the  only  railroad  leading  to  that 
definite  intervals,  and  operated  them  on  schedule  like  a 
railroad. 

For  the  heavy  traffic  it  has  been  found  better  to 
discard  the  old  French  telford  construction,  which  con- 
sisted of  setting  the  large  stone  on  edge  in  the  bottom 
and  covering  with  small  stone,  for  a  substitute  con- 
struction using  the  large  stone  laid  flat.  This  gives 
greater  bearing  power,  and  laid  in  this  manner,  with 
9  in.  of  4-in.  stone  for  surfacing,  the  road  will  carry 
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more  load  than  20  in.  or  even  30  in.  of  .stone  laid  by 
the  old  method.  The  best  sizes  of  stone  to  carry  the 
motor  traffic  at  soft  spots  are  the  4-,  5-  and  6-in. 
Because  of  the  softness  of  the  stoixp.  the  smaller  sizes, 
such  as  2  in.,  "mush  up"  when  wet,  and  do  not  have 
the  bearing  power. 

Close  behind  the  lines,  however,  where  the  ground 
is  dotted  with  water-filled  shell  holes  from  5  to  15 
ft.  in  diameter,  as  it  was  in  Flanders,  a  macadam 
road  built  in  a  hurry  is  an  impossibility.  Under  these 
circumstances  plank  is  the  only  thing  that  saves  the 
situation.  It  will  cost  less,  can  be  built  twenty  times 
as  fast,  and  over  some  kinds  of  ground  will  carry 
m.ore  load  than  stone.  Three-inch  plank  laid  upon  rail- 
way ties  give  the  best  results.  In  his  reports  Sir 
Douglas  Haig  stated  that  without  the  plank  roads  at 


Vimy  Ridge,  Passchendaele  and  Messines  it  would  have 
been  impossible  for  the  army  to  advance. 

In  this  kind  of  work  the  life  of  the  road  is  short. 
Even  6  in.  of  stone  on  a  good  foundation  will  be  ground 
to  powdei  and  will  blow  away  in  .six  weeks.  It  is 
of  most  importance  to  give  the  road  a  good  crown, 
roll  it  where  po.ssible  and  keep  it  perfectly  maintained. 
In  this  conn^^ction  Colonel  MacKendr'jk  paid  a  fine 
tribute  to  the  efficiency  of  the  French  engineers.  He 
stated  that,  in  his  opinion,  the  French  are  the  finest 
road  repairers  in  the  world.  They  are  economical  in 
roadbuilding  as  they  are  in  everything  else.  They  make 
a  barrow  load  of  stone  reach  as  far  as  a  cartload  usually 
goes.  The  reason  is  to  be  found  in  their  system  of 
incessant  vigilance,  patching  the  small  holes  as  soon 
as  they  appear. 


Organizing  America's  Research  Work 
On  a  National  Scale 

Council  Dealing  With  Scientific  Aspects  of  War — 

Aims    to    Co-operate    With    and    Aid 

Individual  Workers 

By  Charles  Whiting  Baker 

Consulting  Editor,   Engineering  News-Record 

THE  proposal  has  been  made  many  times  that 
the  work  of  scientific  and  technical  research,  now 
carried  on  independently  by  a  multitude  of  institu- 
tions and  individuals,  should  be  organized  on  a 
national  scale.  Such  an  organization,  could  it  be 
effected,  would  make  unnecessary  a  vast  amount  of 
needless  duplication  of  work.  It  would  further  be 
possible,  by  concentrating  research  workers  on  a 
particular  task,  to  make  much  more  rapid  progress ;  and 
by  giving  the  results  of  successful  research  greater 
prestige  and  standing,  it  would  be  possible  to  secure 
the  adoption  of  new  developments  in  practical  work 
to  a  much  greater  extent  than  at  present.  The  magni- 
tude of  the  task  of  controlling  and  coordinating  the 
research  work  of  the  entire  country  is  such,  however, 
that  no  serious  attempt  to  do  this  was  ever  undertaken 
until  the  war  brought  home  the  need  and  opportunity. 

Two  years  ago  President  Wilson  accepted  an  offer 
by  the  National  Academy  of  Sciences  to  undertake 
the  organization  of  the  scientific  resources  and  research 
facilities  of  the  country.  The  National  Research 
Council  was  organized,  in  accordance  with  this  offer, 
a  year  in  advance  of  this  country's  actual  declara- 
tion of  war,  and  it  was  officially  recognized  by  the 
Council  of  National  Defense.  It  was  arranged  ea.'ly 
in  1917  to  have  it  serve  during  the  war  as  a  department 
of  that  body. 

While  the  National  Academy  of  Sciences,  from  which 
the  National  Research  Council  sprang,  deals  only  with 
so-called  "pure"  science,  it  was  recognized  from  the 
outset  that  the  business  of  the  Council  was  to  pro- 
mote research  which  aimed  at  definite,  practical  results. 

The  executive  order  of  President  Wilson,  issued 
on  May  11,  recognized  the  work  which  has  already 
been  accomplished  by  the  Council  and  ordered  the 
cooperation  with  it  of  the  scientific  and  technical 
branches  of  the  Government,     The  practical  nature  of 


the  Council's  work  was  attested  at  the  outset  by  the 
fact  that  its  first  financial  support  came  from  the 
Engineering  Foundation;  and  is  attested  now  by  the 
fact  that  Governmental  appropriations  to  the  amount 
of  $270,000  have  been  made  to  finance  special  branches 
of  its  work. 

The  work  accomplished  by  the  Council  and  its  or- 
ganization and  plans  were  the  subject  of  an  address 
by  the  Council's  chairman.  Dr.  George  Eller>'  Hale, 
delivered  on  May  28  before  a  joint  meeting  of  the 
national  engineering  societies  in  New  York  City. 

As  much  of  the  research  directed  by  the  Council 
relates  to  apparatus  useful  in  the  war,  detailed  state- 
ments concerning  such  work  cannot  be  made  public. 
It  can  be  said,  however,  that  among  the  problems 
with  which  the  Council  is  dealing  are  processes  for 
making  nitrates,  the  manufacture  of  optical  glass, 
materials  conveniently  located  for  highway  construction 
along  the  Atlantic  coast,  methods  of  combating  the 
submarine,  the  development  of  body  armor,  range 
finders,  location  of  enemy  heavy  artiller>'  by  sound, 
psychological  tests  of  reci-uits.  These  are  but  samples 
at  random  of  the  numerous  fields  in  which  committees 
of  the  Council  are  at  work. 

Dr.  Hale,  in  his  address,  emphasized  that  the  Coun- 
cil recognizes  the  great  value  of  individual  initiative 
and  direction.  It  will  aim  to  cooperate  wi^h  and  aid 
the  individual  worker  and  not  to  supersede  him.  A 
statement  of  Dr.  Hale's  which  won  hearty  applause 
from  his  audience  was  the  following: 

"It  should  be  said  here,  once  for  all,  that  the  policy 
of  the  National  Research  Council  has  bf'en  from  the 
outset  invariably  to  recommend  the  immediate  devel- 
opment and  utilization  for  military  and  naval  purposes 
of  the  best  devices  or  methods  known  at  the  time, 
with  the  understanding  that  researjh  for  the  purposes 
of  improving  such  devices  should  not  retard  produc- 
tion demanded  to  meet  pressing  militarj'  needs." 

In  the  special  work  of  cooperating  with  existing 
research  agencies,  a  census  has  beei.  nade  under  direc- 
tion of  Dr.  S.  W.  Stratton,  chief  of  the  Bureau  of 
Standards,  of  the  research  workers  and  facilities  in 
the  universities,  manufacturing  plants,  Federal  Gov- 
ernment bureaus,  commercial  testing  laboratories,  etc., 
throughout  the  Ignited  States.  Another  committea,  of 
which    Dr.    John    C.    Merriam    of    the    University    of 
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California  is  chairman,  has  secured  the  organization 
of  local  research  committees  in  72  universities  and 
colleges  to  cooperate  with  the  National  Council  and 
in  many  cases  with  local  industries. 

There  has  also  been  organized,  with  the  approval 
and  cooperation  of  the  Secretaries  of  War  and  the 
Navy,  a  committee  to  interchange  technical  informa- 
tion and  the  results  of  research  work  with  the  authori- 
ties of  Great  Britain  and  France.  This  committee 
has  offices  in  Paris,  London  and  Washington.  Dr. 
W.  F.  Durand  represents  the  committee  in  Paris  and 
Dr.  H.  A.  Bumstead  in  London.  The  Council  of  Na- 
tional Defense  has  provided  funds  to  the  amount  of 
$38,400  for  this  committee's  work  for  the  current  year. 

In  the  direct  carrying  on  of  research,  the  Council 
is  cooperating  with  Government  and   other  organiza- 


tions, such  as  the  Bureau  of  Mines,  the  Bureau  of 
Standards  and  others.  The  Division  of  Engineering  is 
now  under  the  chairmanship  of  Dr.  Henry  M.  Howe. 
At  the  present  time  the  Council,  in  conjunction  with 
the  Engineering  Foundation,  is  undertaking  a  campaign 
for  the  promotion  of  industrial  research  by  commercial 
organizations.  This  work  is  in  charge  of  a  strong  com- 
mittee on  which  the  heads  of  the  leading  industrial 
research  laboratories  are  represented.  To  back  this 
movement  an  advisory  committee  has  been  formed  made 
up  of  such  men  as  the  Hon.  Elihu  Root,  E.  W.  Rice, 
Jr.,  president  of  the  General  Electric  Co.,  Theodore 
N.  Vail,  Dr.  Henry  S.  Pritchett,  George  Eastman,  Pierre 
S.  du  Pont,  A.  W.  Mellon,  E.  H.  Gary  and  Cleveland 
H.  Dodge.  This  committee  held  its  first  meeting  ift 
New  York  City  on  May  29. 


Concrete  Viaduct  at  St.  Louis  Has  Simple  Details 

Structure  Carrying  Chouteau  Ave.  Over  Railroad  Made  Up  of  Short  Slab  Spans  on 
Three^ost  Piers — Concreted  from  Several  Towers  Alongside  Bridge 

By  Charles  W.  Martin 

Woermann   Construction   Co.,   St.   Louis 


SIMPLICITY  of  design  with  consequent  simplicity 
in  construction  is  a  feature  of  the  Chouteau  Ave. 
reinforced-concrete  viaduct  recently  completed  in  a 
busy  section  of  St.  Louis.  After  a  thorough  study  of 
the  possible  types  of  construction  available  and  eco- 
nomical for  the  location,  the  city  engineers  decided 
upon  a  series  of  slabs,  curved  in  the  lower  surface, 
and  supported  on  three-pier  bents.  The  analysis  of 
the  conditions  governing  the  design  and  a  brief  state- 
ment regarding  the  structure  and  its  method  of  con- 
struction are  here  set  forth. 

Chouteau  Ave.  is  one  of  the  principal  traffic  high- 
ways in  the  city.  Before  the  construction  of  the  via- 
duct it  crossed  the  Missouri  Pacific  Ry.  at  grade  east 
of  Vandeventer  Ave.  and  crossed  over  the  St.  Louis 
&  San  Francisco  Ry.  (Frisco)  on  a  steel  bridge  of 
inadequate  width  at  a  point  about  800  ft.  farther  east. 
The  limited  vertical  clearance  between  a  desirable 
bridge  grade  line   and  the  railroad  tracks,  together 


with  the  necesjity  of  narrow  piers  on  railroad  prop- 
erty, confined  the  preliminary  studies  for  the  design 
of  the  viaduct  to  structures  of  the  beam  or  slab  type. 
In  the  selection  of  a  general  detail  for  a  reinforced- 
concrete  structure  of  this  type  many  considerations 
entered,  and  the  least  of  these  was  not  cost. 

Preliminary  to  a  comprehensive  study  of  detail  the 
character  of  the  soil  was  ascertained  from  test  holes 
and  the  location  of  bedrock  determined  by  soundings 
The  surface  soil  was  judged  fair  bearing  material, 
good  for  say  1500  to  2000  lb.  per  sq.ft.,  but  not  unyield- 
ing at  that  unit.  The  borings  indicated  that  bedrock 
was  about  10  ft.  below  the  Frisco  tracks  and  falling 
off  toward  the  west  on  nearly  a  straight  grade  to  a 
55-ft.  depth  just  west  of  the  Missouri  Pacific  tracks. 
The  borings  also  indicated  fair  digging  material  all 
the  way  to  rock. 

Sometimes   soil   conditions  are   such  that  the  best 
type  of  foundation  bridge  is  readily  seen,  but  such 
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was  not  the  case  here.  The  conditions  necessitated 
study  of  the  relative  merits  of  three  types:  (1)  A 
deck  system  of  simple  beam  elements  supported  by 
spread  foundations;  (2)  a  deck  system  of  partially 
continubus  beam  elements  supported  on  pile  founda- 
tions, and  (3)  a  deck  system  of  continuous  slab  ele- 
ments supported  by  shaft  foundations  extending  to 
rock. 

The  first  type  offered  a  cheap  foundation  and  an 
expensive  deck.  The  third  type  offered  foundations 
no  more  expensive  than  the  foundations  of  the  second 
type  and  a  deck  cheaper  than  for  either  of  the  two 
others.  It  also  offered  the  thinnest  deck  and  the  low- 
est approach  gradients,  as  well  as  some  saving  in  the 
costs  of  embankment,  filling  and  retaining  walls.  The 
third  type  was  adopted. 

The  viaduct  extends  from  Tiffany  St.  to  Vande- 
venter  Ave.  and  crosses  over  the  tracks  of  the  Mis- 
souri Pacific  and  the  Frisco.  It  is  1550  ft.  long  and  80 
ft.  wide  and  provides  a  56-ft.  paved  roadway  and  two 
12-ft.  sidewalks.  The  bridge  structure  proper  con- 
sists of  a  main  group  of  23  spans  at  the  Missouri 
Pacific  crossing  and  another  group  of  six  spans  at 
the  Frisco  crossing.  Between  these  two  groups  of 
spans  there  is  a  walled  embankment  300  ft.  long  and 
50  ft.  wide  which  is  paralleled  by  a  bridged-over  drive- 
way entrance,  30  ft.  wide,  to  the  Independent  Packing 
Co.  The  Frisco  is  in  a  cut  and  there  the  viaduct  is 
terminated  with  an  abutment  pier,  but  to  the  west  of 
the  central  group  of  spans  a  walled  embankment  rp- 
proach  of  considerable  magnitude  is  required.  To 
provide  original  street  level  access  to  adjoining  indus- 
trial property  there  are  two  30-ft.  driveways  along  the 
south  side  of  the  structure,  which  lead  up  from  the 
original  street  level  under  the  central  span  system 
to  the  viaduct  grade  at  each  end  of  the  structure. 

The  main  central  group  of  23  spans  is  divided  by 
three  expansion  joints  into  four  independent  systems. 
The  group  of  six  spans  over  the  Frisco  tracks  com- 
prise one  system.  The  spans  in  each  system  are 
slightly  arched  continuous  slabs  supported  by  trans- 
verse lines  of  vertical  shafts  with  foundations  extend- 
■  ing  to  rock.    The  slabs  are  flat  on  top  and  over  them 


the  pavements  and  street  car  tracks  are  laid  as  on  a 
street.  This  necessitates  considerable  filling  concrete 
and  thereby  augments  the  dead-load  but  offers  certain 
advantages  in  the  way  of  providing  space  for  conduits 
and  makes  certain  the  attainment  of  good  surface 
lines  and  grades.  The  normal  lengths  of  the  spans 
between  center  lines  of  piers  are  in  general  28  and  32 
ft.  The  thickness  of  the  slab  at  the  span  centers 
varies  from  20  to  22  in.,  and  in  general  the  thickness 
over  the  piers  is  4  in.  greater. 

At  the  expansion  joints  in  the  main  group  of  spans 
the  slab  of  the  adjacent  span  systems  are  cantilevered 
out  7.5  ft.  from  the  piers  so  as  to  make  up  a  double 
cantilever  span  of  15  ft.  At  the  expansion  joints  at 
the  ends  of  each  group  che  slab  ends  are  supported 
by  shafts  adjacent  to  the  abutments  but  independent 
thereof  save  for  the  employment  of  the  same  founda- 
tions. 

In  designing  the  bridge  the  live-loads  considered 
were:  (1)  100  lb.  per  sq.ft.  on  the  walks;  (2)  18-ton 
road  roller  and  150  lb.  per  sq.ft.  on  the  roadway; 
(3)  55-ton  cinder  car  on  one  track  and  one  or  more 
38-ton  passenger  cars  on  the  other  track,  the  two 
track  loadings  being  considered  to  act  together  on  a 
strip  ot  slab  20  ft.  wide. 

The  operations  in  the  design  and  calculations  of 
stresses  for  the  various  system  of  spans  and  piers  in 
the  structure  may  be  summarized  as  follows:  (1) 
Trial  dimensions  were  fixed  from  a  preliminary  design 
made  with  a  normal  uniform  line  live-load.  {2)  This 
trial  structure  was  considered  loaded  with  the  requi- 
site concentrated  live-loads  and  analyzed  with  the 
three  moment  theory.  In  this  the  deck  was  considered 
as  of  constant  moment  of  inertia  and  the  flexural  re- 
sistance of  the  piers  was  neglected.  (3)  The  influence 
of  the  variable  moment  of  inertia  and  (4)  of  the 
flexural  resistance  of  the  piers  was  approximated 
for  typical  cases.  (.5)  The  moments  and  axial  stresses 
generated  in  the  deck  and  the  moments  and  shearing 
stresses  generated  in  the  piers  by  temperature  dis- 
tortions were  also  approximated  for  typical  cases. 

The  coefficients  from  operation*;  3  and  4  were  ap- 
plied to  thbse  of  operation  2,  and  these  combined  with 
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coefficients  of  operation  5  to  obtain  the  figured  maxi- 
mum stresses  for  the  various  combinations  of  loadings. 

The  figured  working  stresses  were  limited  to  values 
of  700  lb.  per  sq.in.  for  bending  compression  in  con- 
crete and  17,000  lb.  per  sq.in.  for  tension  in  steel. 

The  retaining  walls  and  the  abutments  are  in  gen- 
eral of  the  counterfort  type  with  face  walls  2  ft.  3  in. 
thick.  Along  the  side  drives  the  face  construction 
differs  in  that  the  face  wall  is  held  up  above  the  foun- 


dations by  the  counterforts  and  the  fill  runs  over  the 
footing  and  under  the  wall  face.  At  the  east  abut- 
ment the  counterforts  are  omitted  and  the  face  wall  is 
held  by  concrete  anchors  placed  in  the  original  ground 
back  of  it. 

Wood  block  paving  was  used  for  the  bridge  roadway 
and  the  concrete  walks  are  flanked  with  railings  made 
with  concrete  base,  brick  walls  and  stone  coping. 
Concrete  poles  back  of  the  curb  lines  carry  the  bridge 
lighting  and  support  the  street  railway  trolley  and 
feed  wires. 

The  pier  shaft  foundations  extending  to  rock,  of 
which  there  are  114,  are  3i  x  7  ft.  in  section.  Their 
dapth  carries  from  10  to  57  ft.  and  averages  87  ft. 
The  soil  is  in  general  a  fairly  stiff  damp  yellow  clay 
which  except  for  the  5  or  10  ft.  just  above  rock  was 
easily  excavated  without  picks.  Some  seepage  water 
was  encountered  just  above  the  rock,  but  it  offered 
no  great  hazard  to  the  work.  In  excavating  these 
holes  hand  operated  windlasses  and  wooden  stave 
buckets  generally  were  employed  after  a  depth  of  10 
ft.  was  obtained  by  direct  hand  shoveling.  For  a  few 
of  the  greater  depth  holes  steam  hoists  and  A-frames 
were  used  to  lift  the  buckets. 

As  the  excavation  progressed  the  holes  were  walled 
with  horizontally  placed  2-in.  sheathing  with  cleated 
ends  and  braced  by  one  central  system  of  6  x  6-in. 
vertical  sills  with  4  x  4-  or  6  x  6-in.  shores  at  from  3- 
to  4-ft.  centers.  At  one  hole  a  pocket  of  quicksand 
was  encountered  and  steel-sheet  piling  was  required. 
The  holes  were  filled  with  1:3:6  concrete.  In  general 
the  bracing  was  left  in  place. 

The  capacity  of  the  concreting  equipment  was  fixed 
in  the  specifications.  The  requirements  were  as  fol- 
lows: "All  batches  of  concrete,  except  the  concrete 
for  foundations  extending  to  rock,  shall  be  mixed 
continuously  through  a  period  of  not  less  than  3  min. 
after  the  ingredients  have  been  placed  in  the  mixer. 
.  .  .  The  capacity  of  the  concrete  equipment  .  .  . 
shall  not  be  less  than  450  cu.ft.  of  concrete,  in  place, 
per  working  hour.  The  arrangement  of  plant  or 
plants  shall  be  such  that  this  rate  of  concreting  may 
be  attained  at  any  point  where  4000  or  more  cu.ft.  of 
concrete  are  embraced  in  a  single  unit  of  construc- 
tion.    .     .     .     Each    portion    of    the    concrete    work 
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.  .  .  which  is  contained  within  the  limits  of  the 
lines  shown  or  indicated  on  the  drawings  as  construc- 
tion joints  .  .  .  shall  constitute  a  unit  of  con- 
struction and  shall  be  completed  ...  in  one  con- 
tinuous run  or  operation.  .  .  .  The  largest  .  .  . 
contains  11,400  cu.ft.  of  concrete."  The  contractor's 
concreting  equipment  was  designed  to  meet  these  re- 
quirements. It  consisted  of  a  central  mixing  plant 
and  a  system  of  towers  and  chutes,  as  shown  in  the 
drawing  herewith. 

Material  bins  were  placed  at  the  only  available  rail- 
way switch  and  elevated  so  as  to  allow  cars  to  pass 
underneath.  They  were  divided  into  three  compart- 
ments, two  for  different  sizes  of  gravel  and  one  for 
sand.  Material  was  received  in  bottom-dump  cars, 
discharged  into  pits  and  elevated  with  belt  conveyors. 
The  cement  house  was  located  just  east  of  the  material 
bins. 

The  Mixing  Plant 

The  hoisting  tower  was  about  140  ft.  high.  It  was 
placed  about  250  ft.  east  of  the  bins,  so  that  one  run 
of  chutes  would  reach  the  east  end  of  the  viaduct. 
Small  tramcars  were  employed  to  transport  the  ma- 
terials to  the  mixer  plant.  These  cars  were  divided 
into  compartments  and  received  a  complete  mixer 
batch.  They  were  pulled  to  the  mixer  by  team  and 
returned  on  a  gravity  track.  The  mixing  plant  con- 
sisted of  two  24-cu.ft.  mixers  driven  by  20-hp.  motors. 
Batches  were  handled  alternately  out  of  the  two 
mixers  by  a  500  volt  d.c.  hoist  of  70-hp.  capacity.  The 
maximum  capacity  of  the  plant  was  about  700  cu.ft. 
of  "3  minute  mix"  concrete  per  hour. 

Located  along  two-thirds  of  the  south  side  of  the 
viaduct  was  the  main  longitudinal  chuting  system 
with  transverse  chutes  leading  off  at  intervals.  The 
system  consisted  essentially  of  a.  series  of  bridged 
chutes  supported  by  towers  at  about  40-ft.  centers. 
The  chutes  were  built  on  a  21%  grade  and  lined  with 
galvanized  iron.  To  serve  the  west  one-third  of  the 
viaduct  a  booster  or  pick-up  station  was  placed  at 
the  end  of  the  main  chute.  There  the  mixed  concrete 
was  received  in  a  hopper,  elevated  again  and  dis- 
tributed by  a  further  system  of  chutes. 

Novel  Methods  in  Form  Work 

Some  novel  methods  were  employed  in  the  form- 
work.  Over  the  railroad  tracks  the  forms  were  sup- 
ported on  framed  trusses  which  were  made  as  units 
and  reused.  For  the  vertical  walls  and  piers  a  sys- 
tem of  rectangular  unit  forms  were  employed.  They 
were  generally  made  in  sizes  which  could  be  handL-d 
by  two  or  three  men. 

The  cost  of  the  viaduct,  not  including  land  damages, 
Avas  about  $200,000.  Of  this  about  $145,000  is  the 
cost  of  the  foundations  and  superstructure  and  $55,- 
000  the  cost  of  the  pavements,  railings,  light  poles, 
conduits  and  fixtures. 

The  contractors  for  the  main  structure  were  F.  C. 
Mueller  &  Co.  of  St.  Louis.  E.  R.  Kinsey  is  president 
of  the  Board  of  Public  Service  and  L.  R.  Bowen  is 
bridge  engineer.  W.  R.  Crecellius  was  in  charge  of 
the  construction  for  the  city.  The  writer  designed  the 
structure  while  in  the  city's  employ. 


Clean  Old  Ditches  to  Take  Run-Off 
From  Bluffs  Without  Silting 

Caving  Banks,  Silt  and  Concentrated  Run-Off  Keep 

Lands  Wet    Ditches  Enlarged     Flood - 

Gates  Improve  Condition 

EFFICIENCY  of  12-yr.  old  drainage  ditches  on  a 
50,000-acre  district  in  Iowa  had  become  impaired  to 
such  an  extent  that  the  lands  were  too  wet  for  success- 
ful cultivation.  A  general  improvement  of  the  entire 
ditch  system  was  made,  clearing  out  the  accumulations 
and  giving  flatter  slopes  to  the  banks.  Iron  pipe  cul- 
verts with  floodgates  at  the  outlet  end  were  replaced 
by  concrete  culverts  having  the  floodgates  at  the  inlet 
end  and  having  a  vertical  shaft  or  manhole  for  access 
to  the  gate. 

This  work  is  on  Farmers  Ditch  and  Drainage  Dis- 
trict No.  1,  of  Woodbur>'  County.  Iowa.  The  land  lies 
between  the  Chicago  &  Northwestern  Ry.  and  Chicago, 
Milwaukee  &  St.  Paul  Ry.,  and  extends  from  the  bluffs 
at  Sioux  City  to  the  Monona  County  line.  It  is  in  the 
Missouri  River  bottoms  and  is  ver>'  productive,  but 
normally  too  wet  for  farming. 

The  main  ditch  was  made  originally  with  side  slopes 
too  steep  for  permanence,  so  that  the  banks  slipped 
and  caused  obstruction  of  the  channel.  Silt  coming 
down  from  the  bluffs  also  partly  filled  the  main  ditch 
and  worked  back  into  the  branches.  The  district  then 
became  so  wet  that  the  board  of  trustees  ordered  the 
ditches  cleaned  in  such  a  manner  a.s  to  provide  satis- 
factory drainage.  The  contract  for  this  work  was  let 
in  September,  1916.  For  the  main  ditch  the  engineer 
specified  slopes  of  1  on  li  to  prevent  further  slipping. 

Conditions  of  Run-Off 

The  nature  of  the  topography  in  this  district  re- 
sults in  the  sudden  delivery  of  a  very  heav>'  run-off 
from  the  hilly  portion  of  the  watershed  at  times  when 
there  is  little  or  no  wate^-  being  delivered  by  the  level 
lands  immediately  adjoining  the  main  ditch.  This  ex- 
cessive periodical  discharge  carries  a  heavy  burden  of 
silt  and  debris.  With  this  run-off  it  often  happens  that 
the  stage  of  water  in  the  main  ditch  is  ver>-  high,  while 
the  laterals  which  receive  their  water  from  the  level 
lands  in  the  immediate  vicinity  are  carrying  ven*  little 
water. 

The  result  is  that  much  water  from  the  main  ditch 
backs  up  into  the  laterals  and  is  held  there  until  such 
time  as  the  water  from  the  hilly  districts  has  passed. 
It  then  recedes  gradually,  after  having  deposited  most 
of  its  burden  of  silt  in  the  laterals.  To  combat  this 
condition,  corrugated  pipes  with  the  ordinary  automatic 
floodgates  were  installed  in  some  cases.  These  gates 
would  close  and  protect  the  laterals  from  the  "back- 
up" water  as  long  as  they  were  in  good  working  order. 
It  was  found  difficult  however,  to  keep  the  gates  in  re- 
pair, especially  as  they  swung  out  into  the  main  stream 
and  were  frequently  broken  and  damaged  by  floating 
ice  and  logs. 

To  avoid  this  difficulty,  the  engineer  in  charge  of  the 
work  has  designed  a  floodgate  device  which  works  quite 
satisfactorily.  The  idea  is  to  make  a  permanent  structure 
with  a  floodgate  which  will  be  easily  accessible  and  will 
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A.  OLD  MAIN  DITCH  CAVED  IN  AND  SILTED  UP.  B.  MAIN  DITCH  AFTER 
CLEANir-iGl  WITH  A  FLOATING  DREDGE.  TOP  WIDTH  IS  TWENTY-FIVE  FEET. 
C.  CULVERT  THREE  BY  THREE  FEET  WITH  MANHOLE  OVER  FLOODGATE  AT 
INLET  END.     D.     MAIN  LATERALS  CLEANED  BY  DREDGE     STRADDLING    DITCH 


be  protected  from  floating  material.  The  old  pipes  were 
all  removea  and  replaced  with  rectangular  reinforced- 
concrete  culverts,  each  provided  with  a  heavy  wooden 
gate.  This  gate  is  locatsd  at  the  land  end  of  the  struc- 
ture, and  in  opening  it  swings  into  the  barrel  of  the 
culvert.  A  rectangular  well  or  manhole  is  provided 
directly  over  the  gate,  and  is  built  up  high  enough  to 
prevent  any  water  backing  out  over  its  top. 

Ordinary  wing  walls  are  constructed  on  the  upper  or 
land  end  of  the  structure;  the  lower  or  outlet  end  has 
no  wing  walls  and  is  cut  off  on  a  slope  which  conforms 
with  that  of  the  ditch.  Where  the  lateral  enters  at 
anything  but  a  right  angle,  the  culvert  is  built  to  fit 
this  angle,  making  the  upstream  wall  shorter  than  the 
other  and  the  top  slab  shorter  than  the  botu.  m  slab. 
Some  of  the  larger  structures  have  two  openings 
6x6  feet. 

The  use  of  this  type  of  culvert  and  floodgate  is  found 
to  lessen  the  friction  of  the  stream  by  presenting  no 
unnecessary  obstruction.  When  equipped  with  a  good 
substantial  gate  it  is  expected  to  be  practically  inde- 
structible and  easily  maintained.  About  20  of  these 
structures  have  been  built. 

The  wider  part  of  the  main  ditch  was  cleaned  with  a 
floating  dredge.  The  base  width  was  19  ft.  at  the 
point  where  the  machine  started,  and  increased  to  30 
ft.  at  the  outlet.  With  the  new  slope  of  1  on  1 A  re- 
quired by  the  engineer  this  gave  a  top  width  of  67  ft. 


to  78  ft.  The  machine  was 
a  Marion  ditching  dredge 
having  a  2-yd.  dipper,  60-ft. 
boom  and  28  x  84-ft.  hull. 
Operating  day  and  night 
shifts  it  advances  about  9000 
ft.  per  month,  handling 
80,000  to  90,000  cu.yd.  of 
pay  excavation.  The  con- 
tractor states  that  it  has 
been  customary  to  use  drag- 
line machines  on  work  of  this 
kind,  operating  one  on  each 
side  of  the  cut.  This  would 
require  four  crews  and  give  a 
capacity  of  about  70,000  yd. 
per  month. 

For  the  upper  end  of  the 
main  ditch,  where  the  width 
is  not  so  great,  and  also  on 
the  main  laterals,  two  Bay 
City  machines  are  used.  The 
branch  ditches  are  cut  with 
1  on  1  slopes,  6  ft.  base  and 
round  bottom.  Both  machines 
straddle  the  ditch.  One  op- 
erates on  a  track.  The  other 
has  the  Bay  City  "walking" 
device,  with  a  spread  of  33 
ft.  between  the  feet.  It  cuts 
a  clean,  smooth  ditch,  and  re- 
quires only  two  men  per  shift 
to  operate  it.  It  has  not  been 
in  operation  long,  but  its 
capacity  is  estimated  at  20,000 
cu.yd.  per  month  on  this  class  of  work.  Some  laterals 
along  the  highway  are  being  handled  with  a  drag-line  of 
the  Turner  type,  made  by  the  United  iron  Works  Co.,  of 
Springfield,  Mo.  It  carries  a  1^-yd.  bucket  and  40-ft. 
boom.  The  machine  stands  on  the  highway,  cutting 
the  ditch  at  one  side  and  depositing  the  material  at  the 
opposite  side.  On  account  of  the  growing  crops,  fences, 
shade  trees  and  other  obstructions  along  the  highway, 
it  has  proved  very  successful.  It  requires  three  men  to 
operate  it. 

These  small  ditches  have  light  yardage,  the  excava- 
tion running  from  i-  to  1^-yd,  per  lin.ft.  of  ditch.  This 
machine  has  completed  1800  ft.  of  work  in  five  days, 
and  then  was  only  five  hours  moving  Ih  miles  to  the  next 
ditch.  This  time  included  two  hours  spent  in  rein- 
forcing and  bracing  a  bridge  that  it  was  necessary  to 
cross.  The  machine  weighs  35  tons,  but  having  a  long 
wheelbase  it  can  cross  over  highway  bridges  by  plac- 
ing an  extra  bent  under  them. 

The  Bay  City  walking  dredge  and  Turner  drag- 
line machine  are  both  operated  by  oil  engines.  The  con- 
sumption per  day,  on  single-shift  work,  is  about  20  gal. 
on  the  former  and  25  gal.  on  the  latter. 

The  work  is  under  the  supervision  of  C.  Moriarty, 
civil  engineer.  The  contractor  for  excavation  is  H.  B. 
Whitney.  Cheeley  &  Irish  are  the  contractors  for  con- 
crete work  on  the  small  laterals.  All  of  these  are  at 
Sioux  City,  Iowa. 


June  6,  1918 
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Special  Level  Rods  Facilitate  Light 
Highway  Grading 

ON  ALL  highway  sradinj,',  where  the  depth  of  exca- 
vation  seldom   exceeds   2   or   3    It.,    the    followinj? 
method  can  be  used  to  ^rood  advantage  for  checking. 

A  pair  of  8-ft.  rods  are  graduated  to  feet  and  tenths, 
and  each  is  fitted  with  an  iron  spike  sliding  in  metal 
straps,  as  shown  in  Fig.  1.  The  graduations  are  num- 
bered both  ways  from  the  middle  of  the  rod  as  zero. 


FIG.    1.      SPIKK   TO    SUP- 
PORT ROD 


CKADTATION    OF 
THK    ROD 


the  upper  half  being  used  for  fill  and  the  lower  half 
for  cut  readings,  as  shown  in  Fig.  2. 

Suppose  a  cross-section  calls  for  a  cut  of  1.23  ft.  on 
one  side  and  a  fill  of  1.07  ft.  on  the  other.  The  grading 
stakes  a-a  have  been  set  outside  the  line  of  the  work, 
and  the  witness  stakes  marked  with  the  station,  the  dis- 
tance out  from  the  center  and  the  amount  of  cut  or 
fill  from  top  of  peg  to  grade.  The  target  on  the  right- 
hand  stake  is  set  to  read  "cut  1.23"  and  stood  upon  the 
right-hand  peg.  The  other  target  is  set  at  "fill  1.07" 
and  the  stake  set  on  the  left-hand  peg.  The  targets 
now  define  a  line  c-c  4   ft.  above  and  parallel  to  the 
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finish  grade  line,  and  the  finish  stakes  b-b  may  be  set 
by  sighting  across  the  top  of  a  4-ft.  rod  held  upon  them. 
This  short  rod  should  be  lengthened  by  the  thickness 
of  the  pavement  when  used  to  check  the  subgrade. 

Two  laborers  can  make  good  progress  with  this 
method,  with  small  chance  for  error,  and  all  subsequent 
surveys  may  usually  be  dispensed  with. 

The  rod  shown  above  has  a  plumbing  level  fi.xed  on 


the  back  at  the  zero  point,  making  it  practically  uni- 
versal for  sur\'ey  use.  He^ideH  being  a  craw-Mction, 
leveling  and  stadia  Ujard,  it  make*  an  excellent  fixed 
backsight    when    it    i.s   stood   edgewise   and    plumb   on 

the  hub. 


Inflammability  of  Creosott»d  Timber 
Decreases  With  Age 

ACCORDI.NG  to  a  paper  by  Hermann  von  5>chrenk  in 
the  April  issue  of  the  Quarterly  of  the  National 
Fire  Protection  A.s.sociation,  creo.Hoted  timber  decreases 
in  inflammability  with  age.  When  freshly  treated  such 
timbers  are  highly  inflammable,  due  no  doubt  to  the 
triving  off  of  gases  of  a  highly  inflammable  nature. 

As  the  creosoted  timber  ages,  there  is  a  marked 
reduction  in  inflammability,  until  after  five  or  six 
months  it  will  have  the  same  degree  of  inflammability 
as  untreated  timber,  and  from  then  on  becomes  less 
inflammable.  The  reason  for  this  is  that  the  high 
flash  point  of  the  oil  usually  used  requires  a  ver>'  high 
initial  temperature  to  set  the  same  on  fire.  This  is 
particularly  true  of  the  oils  u.sed  at  the  present  time, 
the  flash  point  of  which  is  about  280  '  F.,  whereas 
the  oils  u.sed  some  years  ago  had  a  flash  point  of 
about  210^  F.  As  the  oil  evaporates,  the  compounds 
left  in  the  outer  layers  on  the  outer  surface  of  the 
wood  require  an  increasing  temperature  to  set  them 
on  fire.  After  a  creosoted  stick  of  timber  starts  to 
burn,  it  appears  to  burn  fiercely,  making  a  large 
amount  of  black  smoke.  After  the  fire  has  gone  out. 
it  will  be  found  that  a  surprisingly  small  amount  of 
charring  has  taken  place,  due  doubtless  to  the  fact 
that  the  heat  generated  by  the  burning  of  the  outer 
layers  causes  the  creosoted  oil  to  be  fed  from  the  inside 
of  the  stick  very  much  after  the  nature  of  a  wick. 

In  other  words,  the  oil  burns,  but  the  amount  of  heat 
developed  is  largely  used  up  in  vaporizing  the  oil. 
leaving  the  wood  more  or  less  protected.  This  ha." 
frequently  been  e.xperienced  on  burning  bridges,  where 
the  creosoted  stringers  have  caught  fire.  After  the 
fire  the  stringers  were  found  to  be  charred,  but  they 
had  been  only  slightly  weakened,  and  in  many  instances 
were  still  able  to  hold  up  the  structure.  Based  on 
the  results  of  both  theoretical  and  practical  experience. 
it  may  be  said  that  creosoted  material  when  used  with 
proper  design  is  somewhat  less  sub'ect  to  ignition, 
consequently  it  can  be  regarded  as  a  safer  risk  than 
untreated  timber.  One  additional  reason  for  this  is 
that  the  untreated  timber,  particularly  if  it  has  sap- 
wood,  starts  to  decay,  and  the  punky  decayed  timber 
offers  a  good  point  for  starting  a  fire. 


Water  Companies  Must  Pay  for  Meters 

Under  a  number  of  recent  rulings  by  the  Penn- 
sylvania Public  Service  Commission,  wher^  a  water 
company  compels  consumers  to  pay  for  water  at  meter 
rates  the  company  must  provide  the  meter  and  install  it 
at  its  own  expense.  A  similar  ruling  has  been  made 
regarding  services  between  the  corporation  cock  and 
the  building  line,  including  the  stop-cock  and  curb  box. 
F.  Herbert  Snow  is  chief  and  H.  E.  Ehlers  assistant 
chief  of  the  bureau  of  engineering  of  the  commission. 
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Overstrain  and  Fatigue  Failure  of  Steel  As 
Related  to  Grain  Structure 

Microstructure  Furnishes  Explanation  of  Mechanical  Phenomena  —  Granular    Structure  —Slip    Bands    ^ 
Produced  by   Overstrain— Amorphous   Films  Between  Grains— Fatigue  Failure  Develops  1 

From  Intergranular  Cracks 

By  Henry  S.  Prichard 

American   Bridge   Co.,    Pittsburgh 


CHANGES  in  dimensions  and  shape  of  a  piece  of 
metal  due  to  strain  are  brought  about  either  in  the 
first  of  two  certain  ways,  or  in  both  of  those  ways  in 
conjunction,  depending  on  the  severity  of  the  straining. 
When  the  piece  is  strained  moderately,  the  changes  in 
dimensions  and  shape  are  effected  entirely  by  changes 
in  dimensions  and  shapes  of  the  particles  of  tha  piece, 
without  any  sensible  slipping  of  one  particle  over  an- 
other; the  piece  returns  to  its  original  size  and  shape 
in  every  part  when  the  straining  forces  are  removed. 
When  the  piece  is  strained  severely,  changes  are  effected 
by  the  sliding  of  particles  over  one  another.  Such  slid- 
ing not  only  results  in  permanent  deformation,  but 
causes  important  changes  in  structure. 

When  melted  steel  with  less  than  0.9%  of  carbon 
cools  slowly,  the  iron  solidifies  in  first  one  and  then 
another  potentially  hard  and  strong  form  containing 
carbon  in  solid  solution,  like  sugar  in  gelatin,  until  in 
the  process  of  solidifying  a  temperature  zone  between 
700°  and  900°  C.  is  reached.  While  the  steel  passes 
through  this  zone  certain  important  changes  occur: 
(1)  The  iron  expels  the  carbon  and  assumes  a  softer, 
weaker,  pure  form,  termed  alpha;  (2)  the  carbon  com- 
bines with  the  iron,  forming  a  hard,  strong,  brittle 
substance  known  as  cementite,  Fe,,C;  (3)  the  two  sub- 
stances minutely  interstratify,  in  the  proportion  of  six 
parts  of  iron  to  one  part  of  cementite,  forming  a  sub- 
stance termed  pearlite;  and  (4)  the  pure  iron  and 
pearlite  mix  intimately  and  form  ordinary  steel.  The 
changes  at  the  end  of  this  stage  evolve  so  much  heat 
that  the  mass  brightens  in  a  striking  manner — the 
phenomenon  called   recalescence. 

Grains  of  Steel  Are  True  Crystals 

Steel  which  i;".  all  pearlite  contains  0.85%  of  carbon. 
Steel  contains  a  somewhat  smaller  percentage  of  carbon 
when  its  structure  shows  masses  of  iron  embedded  in 
pearlite.  Steel  contains  a  much  smaller  percentage  of 
carbon  when  it  consists  of  masses  of  pearlite  embedded 
in  iron;  and  steel  has  a  greater  carbon  content  than 
0.85%  when  it  consists  of  cementite  crystals  embedded  in 
pearlite.  The  converse  of  each  proposition  is  not  always 
true,  but  is  approximately  true  for  slowly  cooled  carbon 
steel. 

Iron  in  its  alpha  form  and  other  simple  metals  are 
shown  under  the  microscope  to  consist  of  large  numbers 
of  separate  grains  which  differ  in  size  and  are  irregular 
in  shape.  The  majority  of  iron  grains  vary  between 
0.0015  and  0.0075  in.  in  diameter.  Much  larger  crystals 
have  been  produced  experimentally  by  slow  cooling. 
Notwithstanding  their  irregular  shapes,  the  grains 
which  compose  the  simple  metals  are  true  crystals.  They 
have  regular  planes  of  cleavage,  or  slippage,  and  uniform 
internal  structure.    The  grains  of  iron  in  ordinary  steel 


are  similar  to  those  in  simple  iron,  but  the  pearlite 
grains  consist  of  alternate  layers  of  iron  and  cementite, 
usually  between  20,000  and  50,000  to  the  inch.  The 
structure  of  these  thin  layers  is  crystalline  also. 

Elasticity  (of  solids)  is  the  property  of  returning  to 
original  size  and  shape  on  removal  of  stress. 

Proportionality  of  alteration  in  size  and  shape  under 
stress  is  not  essential  to  the  conception  of  perfect  elas- 
ticity, but  in  those  cases  where  the  elasticity  is  perfect, 
and  the  stress  is  simple  tension  or  compression,  experi- 
ments indicate  that  such  proportionality  actually  exists. 
When  the  stress  is  compound  the  alteration  in  length 
in  the  direction  of  any  one  of  the  stresses  is  not  the 
same  as  it  would  be  under  a  simple  stress  in  that  direc- 
tion, but  if  all  the  stresses  are  increased  or  decreased 
in  any  given  proportion  the  alterations  in  size  and  shape 
will  be  in  the  same  proportion.  These  statements  hold 
within  the  elastic  limits. 

Elastic  and  Plastic  Deformation 

Carefully  conducted  experiments  on  normal  speci- 
mens of  all  grades  of  slagless  steel  indicate  that,  at 
ordinary  temperatures,  the  modulus  of  elasticity  in 
either  tension  or  compression  does  not  vary  much 
from  .30,000,000  lb.  per  square  inch.  Wrought  iron, 
doubtless  on  account  of  the  included  slag,  has  a  some- 
what lower  modulus,  and  the  same  is  probably  true  of 
slag-bearing  or  weld-steel. 

The  modulus  of  elasticity,  being  determined  from  spec- 
imens composed  of  millions  of  grains  arranged  Ketero- 
geneously,  is  the  same  in  all  directions;  that  is,  in 
respect  to  its  modulus  of  elasticity,  steel  is  isotropic. 
Considered  from  a  practical  point  of  view,  it  is  imma- 
terial whether  this  is  due  to  each  grain  being  isotropic 
or  to  the  heterogeneous  arrangement  of  the  grains. 

Straining  steel  and  wrought  iron  strictly  within 
limits  of  elasticity  is  not  known  to  produce  any  perma- 
nent changes  in  structure.  The  limits  to  the  elasticity 
of  such  metals  as  steel  and  wrought  iron  are  closely 
related  to  the  resistance  of  such  metals  to  shear.  Their 
deformation  when  strained  beyond  their  elastic  limits 
is  known  as  plastic  deformation. 

Such  metals  as  silver,  lead,  iron  and  structural  steel 
may  be  characterized  as  malleable-ductile.  Under  pres- 
sure, malleable-ductile  metals  do  not,  like  cast  iron, 
stone  and  cement,  fail  by  shearing  on  one  or  two  or  a 
very  few  planes,  but  by  the  successive  sliding  within 
grains  variously  oriented  of  a  multitude  of  minute  crys- 
talline layers  one  on  another  in  numerous  directions 
inclined  to  the  line  of  thrust.  This  causes  the  grains  to 
flatten  and  the  metal  as  a  whole  to  spread.  Under  pull 
final  rupture  is  preceded  by  similar  sliding  which  causes 
the  grains  to  lengthen  and  the  metal  as  a  whole  to 
draw  cut.    In  each  grain  of  alpha  iron  there  are  at  least 
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three  directions  in  which  slips  can  occur  when  the 
elastic  resistance  of  the  grain  is  exceeded. 

In  the  sliding  over  one  another  of  these  crystalline 
layers  within  the  grains  of  malleable-ductile  metals  there 
is  usually  no  break  in  continuity,  as  is  the  case  with 
cast  iron,  stone  and  other  comminuible  materials,  but 
the  sliding  layers  cohere  in  their  new  positions. 

These  facts  regarding  the  crystalline  nature  of  the 
grains  of  malleable-ductile  metals  and  the  sliding  of 
crystalline  layers  within  the  grains  when  the  resistance 
to  shearing  is  overcome  were  determined  by  the  English 
physicists  Ewing,  Rosenhain  and  Humfrey  by  the  use 
f  refined  and  ingenious  methods  of  microscopic  research. 

In  describing  the  appearance  under  the  microscope 
of  a  grain  of  alpha  iron,  Ewing  has  said: 

"The  main  difference  produced  by  the  straining  is 
that  over  the  surface  of  each  grain  a  number  of  curious 
black  lines  have  appeared,  almost  like  the  crevasses  of 
a  glacier,  lines  which  are  substantially  straight  and  sub- 


stantially parallel.  It  is  in  virtue  of  these  lines  that  the 
plastic  strain  of  the  crystal  grain  has  happened.  These 
lines  mean  not  that  crevasses  are  formed,  for  there  is  no 
rupture  of  continuity,  but  that  there  has  been  shearing 
at  a  corresponding  number  of  internal  surfaces,  that 
the  crystal  grain  has  behaved  as  a  pack  of  cards  be- 
haves when  you  try  to  make  it  alter  its  form.  The 
pack  of  cards  becomes  strained  by  the  slipping  of  one 
card  on  the  other,  of  each  layer  on  its  neighbor.  In  pre- 
cisely the  same  way  the  crj'stals  of  metal  become 
strained  by  the  slipping  of  the  little  brickbats  of  one 
layer  on  those  of  the  adjacent  layer  within  each  grain. 
The  result  is  that  on  the  polished  and  etched  surface 
little  steps  are  formed  by  the  slipping,  and  it  is  these 
little  steps  that  constitute  the  black  lines.  They  are 
narrow  bands  rather  than  lines."  Ewing  illustrated  the 
formation  of  these  slip  bands  by  photomicrographs, 
reproduced  herewith  as  Figs.  1  and  2. 

When  the  illumination  is  perpendicular  to  the  strained 
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specimen  under  microscopical  examination  the  light 
which  falls  on  those  parts  of  the  surface  between  the 
places  where  slip  has  occurred  is  reflected  up  again  into 
the  microscope,  and  these  parts  accordingly  appear 
bright,  but  the  light  which  falls  upon  any  one  of  the 
little  sloping  steps  is  reflected  away,  and  therefore  each 
step  appears  in  the  microscope  as  a  narrow  dark  band. 
It  should  be  possible,  however,  by  throwing  the  light 
from  the  side  and  choosing  an  appropriate  direction, 
to  get  the  little  step  which  was  dark  in  the  first  instance 
to  shine  up  brightly.  Ewing  and  Rosenhain  tested 
this  theory,  and  proved  that  the  slip  lines  are  really 
little  steps,  by  examining  and  photographing  a  strained 
specimen  of  lead.  Two  of  these  photomicrographs  are 
reproduced  in  Figs.  3  and  4.  In  Fig.  3  the  light  is  fall- 
ing on  all  the  grains  alike,  but  only  one  is  visible  because 
none  of  the  slip  lines  on  the  others  is  favorably  situated 
for  reflection  into  the  microscope.  In  Fig.  4  the  light 
has  been  shifted  and  another  crystal  has  its  slip  lines 
brilliantly  illuminated. 

In  an  ordinary  specimen  test  of  structural  steel  the 
reaching  of  the  elastic  limit  in  a  few  grains  and  the 
consequent  slipping  within  the  grains  is  not  appreciable, 
but  when  the  slipping  becomes  general  it  is  manifested, 
in  a  manner  very  suggestive  of  shear,  by  the  breaking 
of  mill  scale  in  inclined  lines. 

The  slipping  of  the  layers  of  a  g^ain  upward  and  to 
the  right  as  a  result  of  overstraining  is  shown  in  the 
sketch,  Fig.  5,  which  illustrates  the  action  of  the  grain 


FIG.    5. 


KOW  A  ORAIN  MAY   DISTORT  BY  SI^IP  ON  PLANES 
IN    TV.'O    DIRECTIONS 


ABFG.  A  second  slippage  upward  and  to  the  left  will 
make  offsets  in  the  first  slippage  planes.  Such  offsets 
have  been  definitely  shown  in  a  photomicrograph  of  a 
single  lead  crystal  by  Ewing  (Fig.  6).  If  the  layers 
simply  slipped,  the  grain  as  a  whole  would  tip  to  the 
right  on  the  first  slippage  and  crowd  the  neighboring 
grain  adjacent  to  the  line  AG,  Fig.  5,  and  would 
tip  back  again  on  the  second  slippage.  When  the  neigh- 
boring grains  refuse  to  havp  their  inclinations  disturbed, 
the  slipping  layers  of  a  yielding  grain  have  to  rotate 
slightly  as  they  slip.  -  Even  under  considerable  deforma- 
tion, however,  the  aggregate  angle  of  rotation  of  any 
minute  particle  is  too  small  to  be  discerned,  the  expla- 
nation being  that  the  rotation  from  slips  in  opposite 
directions  tend  to  balance. 

The  slips  by  which  permanent  deformation  is  effected 
in  pearlite  grains  occur  at  or  close  to  the  surface  of 
contact  of  the  thin  cementite  and  alpha  iron  layers  of 
which  pearlite  consists.     In  the  original  solidification 


of  the  steel,  the  marshalling  of  the  molecules  into 
parallel  crystalline  layers  was  interfered  with  at  the 
intergranular  boundaries,  with  the  result  that  the 
structure  of  the  metal  between  the  grains  is  different 
from  that  of  the  grains,  and  cohesion  between  adjacent 
grains  is  greater  than  that  between  adjacent  crystalline 
layers  of  the  same  grain.  In  subsequent  plastic  defor- 
mation, tho  slippage  within  the  grains  of  alpha  iron  and 
the  grains  of  pearlite  necessarily  causes  some  disturb- 
ance at  the  intergranular  boundaries,  but  the  movement 
is  effected  with  as  little  disturbance  as  possible. 

In  a  piece  of  steel  which  has  been  permanently  de- 
formed to  a  small  degree,  the  grains  occupy  the  same 
relative  position.  The  crystalline  particles  bounded  by 
planes  of  slippage  within  the  grains  have  undergone  no 
radical  change,  and  the  deformation  is  simply  due  to  the 
changed  relative  positions  of  these  crystalline  particles ; 
but  a  remarkable  transformation  has  been  effected  in 
very  thin  films  of  metal  between  adjacent  crystalline 
particles.  These  films,  as  the  result  of  the  shear  or 
sliding  action  produced  by  the  forces  w^hich  deformed 
the  grain,  have  changed  from  solid  to  liquid,  or  to  the 
equivalent  of  liquid. 

Before  the  films  of  metal  resolidify  after  being  made 
mobile  by  shear,  the  metal  as  a  whole  is  in  condition 
intermediary  between  solid  and  liquid,  and  possesses  in 
some  degree  the  characteristics  of  both  states. 

Liquids  have  no  static  resistance  to  shear.  Cohesion 
without  static  resistance  to  shear  does  not  prevent  but 
does  impede  the  flowing.  This  property  is  termed 
viscosity.  Viscous  liquids  not  only  have  cohesion,  but 
to  a  greater  or  less  extent  have  the  property  of  adher- 
ing to  solids.  This  useful  property,  this  glue-like  sticki- 
ness, though  not  essential  to  the  scientific  conception 
of  viscosity  or  included  in  the  scientific  definition  of  the 
term,  is  firmly  ingrained— in  fact  predominates — in 
the  popular  idea  of  the  meaning  of  the  word. 

According  to  some  physicists,  the  plastic  solid  is  dis- 
tinguished from  the  viscous  liquid  in  that  the  former 
requires  a  certain  magnitude  of  stress  to  be  exceeded 
to  make  it  flow;  whereas  the  viscous  liquid  will  yield  to 
the  slightest  stress,  but  requires  a  certain  length  of  time 
for  the  effect  to  be  appreciable.  This  distinction  is 
generally  accepted,  although  it  is  superficial. 

The  change  from  a  solid  to  a  liquid  state  is  a  radical 
one.  Considerable  energy,  usually  in  the  form  of  heat, 
is  required  to  melt  the  solid.  This  energy  is  not  ex- 
pended in  raising  temperature,  but  in  effecting  molecular 
changes  by  reason  of  which  the  potential  resistance  to 
flowing  is  overcome  and  the  molecules  are  less  restricted 
and  have  greater  freedom  of  action.  It  is  this  difference 
in  molecular  arrangement,  no  matter  how  produced, 
which  is  the  roal  distinction  between  a  liquid  and  a  solid. 

H.  E.  Tresca,  by  applying  great  pressure,  caused 
copper,  silver,  iron,  and  other  metals  to  flow,  like  viscous 
liquids,  through  a  small  circular  aperture.  Parallel 
experiments,  with  layers  of  dough  or  sand  plus  some 
connecting  material,  proved  that  the  particles  moved 
along  the  same  tracks  as  would  be  followed  by  a  flowing 
cylinder  of  liquid. 

A  certain  portion  of  malleable-ductile  metal,  when 
caused  to  flow  by  "a  certain  magnitude  of  stress,"  is 
a  highly  viscous  liquid  during  the  continuance  of  the 
flow,  and  even  for  a  time  after  the  removal  of  the  stress. 
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While  the  very  sticky  mobile  or  liquid  metal  in  thin 
films  between  the  solid  crystalline  layers  of  the  grains 
holds  these  layers  together,  it  permits  them  to  slide  one 
over  the  other  under  force. 

The  theory  that  mobile  films  are  formed  in  metals  at 
all  internal  surfaces  of  slip  was  suggested  by  G.  T. 
Beilby  after  he  had  discovered  that  the  operation  of 
polishing  metals  formed  a  true  non-crystalline  skin  over 
the  polished  surface.  The  formation  of  this  non-crys- 
talline skin  is  an  unmistakable  sign  that  it  has  passed 
through  a  state  in  which  it  must  have  possessed  the 
perfect  mobility  of  a  liquid. 

The  development  of  mobile  or  liquid  films  oetween 
the  sliding  surfaces  prevents  the  development  of  any 
appreciable  sliding  friction,  and  leaves  the  viscosity  of 
the  film  the  sole  resistance  to  shear.  From  this  and  the 
additional  fact  that  the  maximum  shear  occurs  in  a 
plane  making  an  angle  of  45°  with  the  direction  of  a 
simple  tension  or  compression,  it  can  be  readily  shown 
that  the  quantity  which  expresses  the  elastic  limit  in 
terms  of  shear  intensity  is  one-half  the  quantity  which, 
in  cases  of  simple  tension  or  compression,  expresses  the 
intensity  of  the  tension  or  compression  at  the  moment 
the  elastic  limit  is  reached.  For  instance,  if  the  elastic 
limit  for  a  certain  quality  of  steel  has  been  definitely 
found  by  tension  tests,  and  appears  to  be  36,000  lb.  per 
square  inch  in  tension,  it  really  is  18,000  lb.  per  square 
inch  in  shear. 

Accordingly,  ordinary  steel,  with  not  more  than  0.85% 
of  carbon,  when  fairly  free  from  hard,  brittle  grains  and 
from  initial  stresses,  has  the  same  elastic  limit  in  com- 
pression as  in  tension.  By  similar  reasoning,  it  should 
have  the  same  elastic  resistance  to  direct  shear  produced 
by  torsion — and  to  the  shearing  component  of  compound 
stresses — as  to  the  shearing  component  of  simple  ten- 
sion. This  is  borne  out  by  some  experiments  on  tubes 
and  is  a  safe  assumption,  but  other  experiments  on  thick 
tubes  and  solid  sections  appear  to  indicate  a  greater 
elastic  resistance  to  shear  in  the  cases  of  torsion  and 
compound  stresses.  The  appearance  of  greater  resistance 
is  probably  due  to  the  fact  that  the  first  slippage  oc- 
curred only  near  the  extreme  fiber  and  was  so  slight 
that  it  was  not  detected.  When  deformation  was  first 
noticed  the  real  elastic  limit  had  doubtless  been  passed. 

A  film  of  steel  which  has  been  made  mobile  or  liquid 
by  stressing  it  beyond  its  elastic  limit  is  liquid  at  a 
temperature  far  below  its  freezing  point,  and,  on  the 
removal  of  the  stress  which  made  and  kept  it  liquid, 
resolidifies  with  great  rapidity  into  a  form  much  harder 
and  stronger  than  that  which  it  possessed  originally. 
Accordingly  to  Beilby  it  is  then  amorphous,  not  crj'stal- 
lized  even  in  the  minutest  particles.  It  would  seem  that 
the  resolidification  is  so  rapid  that  crystals  do  not  havt 
time  to  form.  In  solidifying,  such  liquid  films  cement 
the  adjacent  crystalline  layers  of  the  grains  and  thus 
transform  what  had  been  the  planes  of  easiest  slip  into 
those  of  greatest  resistance,  so  that  to  effect  plastic 
deformation  a  second  time  more  force  is  required.  In 
other  words,  by  the  resolidification  the  elastic  limit  in 
the  direction  of  the  original  straining  is  raised. 

These  statements  as  to  the  structure  and  strength 
of  resolidified  steel  do  not  apply  to  all  malleable-ductile 
metals.  For  instance,  in  lead,  according  to  Ewing,  even 
at  atmospheric  temperatures  severe  overstraining  is 
followed  by  a  protracted  crystalline  growth  which  re- 


sults in  the  formation  of  relatively  large  crystala.  Lead, 
however,  has  a  freezing  point  much  lower  than  iron  or 
steel. 

After  a  load  which  had  strained  a  piece  of  steel  be- 
yond its  el'Lstic  limit — thus  liquefying  thin  films  be- 
tween crystalline  layers — is  removed,  the  liquid  films 
Lend  to  resolidify  almost  instantly,  and  would  do  so  were 
it  not  for  the  force  to  which  they  are  subjected  from 
the  elastic  solid  portion  of  the  steel.  The  ela.stic  .solid 
portion  endeavors  to  resume  its  former  size  and  shape, 


J^ 


FIG.   6.     TWO  SETS  OF  di^ii    ^:-^..^6  IN  A  STKAINHD  PIECE 
OF  LEAD  (MAGNIFICATION  1000  DIAMETERS) 

and  would  do  so  instantly  were  it  not  for  the  opposition 
of  the  viscous  liquid  which  adheres  to  it  and  is  compelled 
thereby  to  flow,  but  which  refuses  to  flow  rapidly.  As  a 
consequence,  the  viscous  portion  is  for  a  while  subjected 
to  a  pu.sh  or  pull  from  the  elastic  solid  portion,  the  return 
of  which  to  its  former  size  and  shape  is  thus  delayed 
until  the  intensity  of  the  fores  acting  on  the  liquid 
films  is  reduced  to  a  poi.it  which  permits  complete 
solidification. 

Much  of  the  recovery  after  overstrain  takes  place  in 
a  few  minutes,  and  nearly  all  in  a  few  hours;  but  the 
process  becomes  exceedingly  slow  toward  the  very  end. 
and  may  continue  for  many  days.  The  recovery  after 
overstrain,  as  appears  from  experiments  by  J.  Muir. 
may  be  greatly  hastened  by  mild  healing.  He  found 
that  pieces  of  medium  steel,  which  normally  required  a 
long  rest  to  regain  equilibrium  at  atmospheric  temper- 
ature after  being  overstrained  in  tensio'i.  recovered  in  a 
few  minutes  when  exposed  to  the  temperature  of  boiling 
water. 

The  raising  of  the  elastic  limit  in  tension  or  com- 
pression by  the  plastic  deformation  and  resolidification 
of  steel  is  frequently  accompanied  by  some  lowering  of 
the  elastic  limit  of  resistance  to  the  opposite  kind  of 
stress;  but  this  is  in  spite  of  and  not  in  consequence 
of  the  resolidification  and  is  due.  there  is  pood  reason 
to  believe,  to  a  shifting  of  the  elastic  field  by  the 
modification  of  balanced  internal  stress.  This  phenom- 
enon, which  is  highly  important  as  rcrards  the  resistance 
of  steel  after  overstrain,  is  reserved  for  future  consid- 
eration. 

The  raising  of  the  elastic  limit  by  overstraining  is  of 


1090 


ENGINEERING    NEWS-RECORD 


Vol.  80,  No.  23 


great  benefit  in  fabricating  and  using  structural  steel 
and  wrought  iron.  It  also  gives  to  drawn  wire,  drawn 
steel  and  cold-rolled  steel  their  enhanced  strength.  It  is 
essential,  however,  that  the  overstraining  should  not  be 
too  great. 

Harmful  Effects  of  Fatigue 

True  fatigue  is  the  temporary  impairment  of  elasticity 
and  strength  incident  to  the  development  by  stress  and 
continued  existence  for  a  limited  period  of  thin  films 
of  viscous  metal.  In  some  cases  the  metal  is  permanently 
injured  by  overstrain,  and  some  authorities  give  the 
name  fatigue  to  this  permanent  injury. 

Straining  metals  beyond  their  elastic  limit  and  thus 
causing  them  to  flow  tends  to  create  minute  interstices 
between  solid  elements.  These  interstices  have  to  be 
filled  with  viscous  metal  to  act  as  cement  or  there  will 
be  cavities  and  cracks.  If  iron  or  steel  is  not  very 
ductile,  so  that  only  a  small  portion  becomes  viscous 
under  high-stress-intensity,  or  if  it  is  ductile  but  so 
overstrained  that  the  viscous  portion  will  not  fill  the 
interstices,  the  overstraining  will  develop  permanent 
cavities  and  cracks  which  nothing  but  heating  will 
remedy.  In  fact,  iron  and  steel  can  be  strained,  even 
when  at  welding  heat,  to  such  an  extent  that  flaws  are 
developed  which  nothing  short  of  remelting  can  remedy. 

Permanent  cracks  may  also  be  developed  by  alter- 
nate stresses,  which  at  first  cause  no  cracks  but  only 
slips,  occurring  at  such  frequent  intervals  that  the 
liquid  films  developed  with  the  slips  are  kept  in  constant 
motion  back  and  forth  and  eventually  solidify  without 
cementing  the  adjacent  crystalline  surfaces. 

Blow-holes,  foreign  substances  (such  as  sulphide  of 
iron  and  graphite)  and  cavities  and  cracks  caused  by 
overstraining  while  cold  or  hot,  break  the  continuity 
of  the  metal  and  thereby  weaken  it.  Probably  no  steel  or 
iron  is  free  from  such  flaws,  and  Andrews  has  shown 
micro-flaws  to  be  very  numerous.  These  breaks  in  the 
continuity  of  the  metal  cause  the  stress  to  be  concen- 
trated at  their  edges.  It  is  at  these  flaws  and  at 
scratches  and  other  injuries  on  the  surface  that  cracks 
are  most   liable  to   develop. 

When  a  piece  of  steel  or  iron  is  subjected  to  repeated 
tension  or  compression  from  zero  to  about  or  beyond  its 
primary  elastic  limit,  or  to  alternate  tension  and  com- 
pression in  amounts  somewhat  less  than  the  primary 
elastic  limit,  or  to  cycles  of  stress  of  greater  range  and 
intensity,  slip  lines  appear  and  some  become  cracks. 
One  or  another  of  the  cracks  spreads  to  other  grains  and 
develops  across  the  piece  to  complete  fracture  without 
much  preliminary  deformation.  In  such  a  fracture  the 
crystalline  nature  of  the  metal  is  not  disguised  by  a 
preliminary  drawing  out  of  the  grains,  as  is  the  case  in 
ordinary  pulling  tests.  Instead,  the  crystalline  nature 
of  the  metal  is  evident;  and  the  cleavage  sometimes 
develops  in  a  continuous  plane  through  two  or  more 
adjacent  grains,  which  increases  the  size  of  some  of 
the  bright  crystalline  surfaces  that  make  up  the  frac- 
ture and  thus  exaggerates  the  apparent  size  of  the  crys- 
tals. 

The  difference  in  appearance  between  the  fractures 
in  ordinary  pulling  tests  and  those  caused  by  alternating 
stresses  has  given  rise  to  che  extensively  held  but  mis- 
taken idea  that  alternating  stresses  cause  steel  and  iron 
to  become  crystalline.  Actually,  the  metal  is  crystalline 
from  the  beginning. 


The  recovery  of  iron  and  steel  from  fatigue — ^which 
makes  possible  some  of  the  processes  of  manufacture  and 
fabrication — the  high  elastic  limit  given  to  those  metals 
by  overstraining  them,  as  illustrated  in  the  case  of 
drawn  wire,  and  their  failure  under  frequent  repetitions 
or  reversals  of  stress,  lose  much  of  their  mystery  when 
considered  in  the  light  of  the  modern  discoveries  of  the 
effects  of  strain  on  the  structure  of  iron  and  steel.  Some 
phenomena,  however,  such  as  permanent  sets  under  low 
loads,  failure  under  reversals  of  stress  of  seemingly 
low  intensity,  and  the  shifting  of  the  elastic  field  to  suit 
the  conditions  of  loading,  cannot  be  explained  without 
taking  into  account  the  influence  of  balanced  internal 
stresses.  _. 

Motor  Truck  Tonnage  Increases      ^ 
131  Per  Cent  in  Ten  Months 

Censuses  Taken  on  Cleveland-Akron  Highway  Show 

the  Great  Value  of  This  Type 

of  Transportation 

A  TRAFFIC  census  recently  taken  on  the  Cleveland- 
Akron  highway  shows  an  immense  increase  in  the 
use  of  motor  trucks  for  the  10-month  period  which 
ended  Mar.  24,  1918.  This  census,  compared  with  a 
similar  one  taken  in  May,  1917,  gives  an  approximate 
estimate,  it  is  said,  of  the  value  of  this  form  of  trans- 
portation, not  only  as  a  war  measure  but  also  as  a  factor 
in  the  future  development  of  the  country's  commerce. 
In  this  time,  the  tonnage  increased  131%,  the  number 
of  freight  and  passenger  cars  released  by  it  was  1315, 
or  at  the  rate  of  68,380  per  year,  and  it  may  be  con- 
cluded that  if  such  conditions  prevailed  throughout  the  , 
country  the  transportation  shortage  would  be  practically  I 
relieved.  A  very  material  increase  in  the  use  of  tonnage 
capacity,  which  is  such  an  important  item  from  an 
economic  standpoint,  is  also  shown. 

Three  sources  of  information  w^ere  available  for  this 
study.  First,  a  census  taken  during  the  three-day 
period  from  6  p.m.  May  18  to  6  p.m.  May  21,  1917,  by 
the  National  Paving  Brick  Manufacturing  Association 
and  reported  in  Engineering  News-Record  of  Aug.  16, 
1917,  p.  316.  This  census  was  expanded  to  the  period 
of  one  week  and  tabulated ;  the  table  is  given  herewith. 
Since  May  20,  1917,  was  Sunday,  it  is  probable  that  the 
passenger  traffic  shown  is  slightly  more  than  the 
average,  while  the  freight  traffic  shown  would  be  some- 
what less.  Second,  a  census  was  taken  for  the  week  of 
Mar.  18-24,  1918,  inclusive,  by  J.  A.  Meacham  and  W.  H. 
Peterjohn,  of  the  Case  School  of  Applied  Science.  This  is 
also  shown  in  one  of  the  tables.    Third,  the  total  freight 

TIIAFFIC  CENSUS,    CLEVELAND-AKRON  HIGHWAY,   MAY,  1917 

Truck 

Capacity,  No.  No.  -otal  Tonnage 

Tons  Condition  Loaded  Empty  Tonnage  Vehicles  Possible 

Overs    /  Loaded  26  ...  221  26  221 

Ave.  81  \  Empty  .    .  42  ...  42  357 

c        I  Loaded  224  ...  1,120  224  1.120 

^        1  Empty  .    .  105  ...  105  525 

,        /  Loaded  135  ...  405  135  405 

^        1  Empty  .  110  ...  no  350 

, ,       I  Loaded  224  ...  336  224  336 

'^      1  Empty  ...  317  .  317  476 

Totals.  609  574  2,082  1,183 

Passenger  motor  vehicles 21,247 

Horse-drawn 117  329  ...  446 

Grand  totals 2,082  22,876  3,770 
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Truck 
Ca- 


TKAKFIC  CENHUH  OF  fl.KVKI.AND-AKItON   MK.IIWA^    TAKK.V   IS   MAK^  M.    I*M 
Dirrrtion  of  Traffir ^_ 


pacity 
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Con- 
dition 
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/  I^oadod 
Empty 
Loaded 
,  Empty 
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1  Conib'd 
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cars 

Horse-drawn 
vehicles 

Grand  totals. . . . 


Akron  to  Kent        Kent  to  Akron  Cleveland  to  Kent  Kent  to  Cleveland  Cleveland  to  Akron     Akron  to  CVrMan-i  T'»tal 
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No 

17 
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91 
135 
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no 
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275 

357 
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389 

2,458 

162 


752 


3,009 


37         . 
25 

31 

43 
46 

85 
114      153 

267 
2,152 

113 
2,532 


185 
93 
69 


41 
42 
28 
111 


19 


205 

126 
42 


347      373 

165 

1,621 
79 


16 

28 

16 
60 

110 

690 

91 


1.865 


891 


traffic   of   the   three    railroads   between   Cleveland    and 
Akron  was  supplied  by  officials  of  the  roads. 

Referring  to  the  census  tabulations,  it  will  be  seen 
that  the  total  number  of  vehicles  passing  over  the  road 
in  the  week  of  May  18,  1917,  was  22,876,  while  the  total 
number  of  motor  trucks  was  1183.  The  percentage  of 
motor  trucks  to  the  total  traffic  was  therefore  5.2.  For 
the  similar  period  in  1918  the  total  number  of  vehicles 
was  13,975,  while  the  number  of  motor  trucks  was  2094, 
and  the  percentage  of  motor  trucks  to  the  total  traffic 
was  15.  The  tables  show  that  the  weekly  total  traffic 
in  the  1917  census  period  was  considerably  greater  than 
was  in  that  of  1918.  This  is  explained  by  the  fact  that 
the  census  for  the  latter  was  taken  in  March,  while  that 
for  the  former  was  taken  in  May.  As  would  be  expected 
the  tables  show  much  greater  passenger  vehicle  traffic 
in  May  than  in  March,  there  being  only  11,196  in  March 
a'^  against  21,247  in  May  of  the  preceding  year.  In  the 
same  period,  while  the  total  traffic  showed  a  decrease, 
the  increase  in  the  number  of  motor  trucks  used  was 
77  per  cent. 

Increase  in  Tonnage  Is  Even  More  Striking 

The  tonnage  increase  is  even  more  striking,  probably 
due  to  the  more  efficient  use  of  the  trucks.  In  1917 
the  total  freight  carried  for  the  week  was  2082  tons, 
while  in  1918  the  total  was  4814  tons,  or  an  increase  of 
131  ?r.  The  tonnage  efficiency,  as  shown  by  the  tables 
for  the  respective  years,  is  interesting.  The  total  ton- 
nage of  freight  that  might  have  been  carried  in  1917 
was  3770  tons.  The  actual  amount  hauled  was  2082 
tons,  and  if  we  divide  the  latter  by  the  former  the  effi- 
ciency was  55%.  In  the  same  way,  the  total  freight 
capacity  in  1918  was  6882  tons,  while  the  amount 
handled  was  4814  tons,  and  the  tonnage  efficiency  was 
70  per  cent. 

While  the  census  of  1916  was  being  taken  471  new 
trucks  went  over  the  road  under  their  own  power.  Many 
of  them  were  empty,  no  doubt,  but  as  no  data  were 
available  as  to  their  loads,  no  attention  was  paid  to 
them  in  obtaining  the  70%  efficiency  mentioned  above. 
If  many  of  these  were  empty,  it  is  self-evident  that  the 
tonnage  efficiency  of  the  used  trucks  would  show  an  even 
greater  increase. 

Motor  Truck  Freight  Exceeds  Shipments  on 
Two  Railroads 

Another  item  brought  out  by  the  investigation  was 
the  amount  of  freight  being  transported  over  the  high- 
way,  as   compared   with   the   amount   carried   by   rail. 
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There  are  three  railroads  between  th(  two  cities,  but 
the  bulk  of  the  freif.'ht  is  carried  by  one  road.  In  fact, 
it  was  .^(scertained  that  the  freight  shipped  by  motor 
trucks  exceeded  the  total  shipments  of  two  of  the  rail- 
roads by  97.8%.  The  total  amount  of  freight  carried 
by  the  railroads  between  Cleveland  and  Akron,  during 
the  1918  census,  was  4870  tons.  From  the  table  for 
1918  the  amounts  carried  from  Cle/eland  to  Akron  and 
Akron  to  Cleveland  were,  respectively,  1769  tons  and 
1406  tons,  a  total  of  3175.  In  other  words,  about  40*"^ 
of  all  the  freight  carried  directly  between  the  two  cities 
was  carried  by  the  highway. 

1091  Freight  C.\rs  Released 

The  value  of  such  a  highway  to  the  community  is  thus 
seen  to  be  great.  The  freight  carried  in  one  week,  4814 
tons,  divided  by  27.1  tons,  the  average  amount  per  car 
as  given  by  the  Railway  War  Board,  shows  178  cars  to 
have  been  released  to  other  uses.  Adding  to  this  the 
fact  that  1354  new  automobiles  and  471  new  trucks 
which  would  ordinarily  have  been  shipped  by  rail,  went 
over  the  road  under  their  own  power,  and  assuming  that 
two  units,  on  an  average,  could  be  loaded  on  a  freight 
car,  a  further  saving  of  913  cars  is  indicated.  In  all, 
this  would  amount  to  a  release  of  1091  freight  cars  for 
other  purposes. 

In  the  above  discussion  no  notice  is  taken  of  the  fact 
that  11,196  passenger  motor  vehicles  passed  over  the 
road,  and  if  we  assume  that  there  was  an  average  of 
two  passengers  to  each  car,  or  22,392.  and  that  on  the 
average  100  persons  would  ride  per  railway  coach,  we 
can  add  to  the  above  savinir  224  coaches  released  for 
troop  transportation. 

It  is  about  40  miles  from  Cleveland  to  Akron,  and  for 
most  of  the  distance  between  the  two  cities  the  highway 
is  paved  with  brick. 


London  to  See  American  Timbers 

Samples  of  American  woods  and  wo<xi  products  are 
to  be  displayed  at  the  rooms  of  the  Royal  Institute  of 
British  Architects,  in  London,  as  the  result  of  the  action 
of  John  R.  Walker,  United  States  trade  commissioner, 
in  bringing  the  advantages  of  these  timbers  to  the 
attention  of  the  Institute.  The  exhibit  will  be  ar- 
ranged by  associations  affiliated  with  the  Xational 
Lumber  Manufacturers'  Associations,  in  cooperation 
with  the  United  States  Bureau  of  Foreign  and  Domestic 
Commerce. 
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Advisory  Council  to  Co-ordinate  Post-War 

Readjustment 

Should  Assist  Reconstruction  Commission  and  Bring  Together  All  Governmental  Activities  That  Will 
Affect  Future  Industrial  Relations  in  America  and   Abroad— Names   Suggested 

for  Such  Council 

By  Wingrove  Bathon 

Washington    Representative,    Engineering   News-Record 


AN  outline  of  a  suggested  Presidential  readjustment 
and  reconstruction  commission,  to  deal  in  this  coun- 
try now  with  problems  that  will  present  themselves  after 
the  war,  was  presented  in  these  columns  last  week  (p. 
1031.)  It  was  suggested  that  such  a  commission,  ap- 
pointed by  an  executive  order  of  the  President  of  the 
United  States,  with  a  personnel  selected  from  leaders  in 
private  American  industrial  effort,  should  have  the  as- 
sistance of  an  advisory  council,  also  appointed  by  exec- 
utive order,  whose  members  should  be  selected  from  ex- 
ecutive officials  of  the  Government  and  legislators. 

Such  an  advisory  council  should  be  selected  from 
those  who  are  especially  charged  with  the  conduct  of 
affairs  vital  to  the  industrial,  commercial,  financial, 
transportation,  labor  and  educational  worlds.  Realizing 
the  demands  made  by  the  war  on  the  chief  cabinet  offi- 
cers, it  should  not  be  expected  that  they  should  serve 
actively  on  such  a  council,  although  in  one  or  two  cases, 
such  as  that  of  William  P.  G.  Harding,  the  governor  of 
the  Federal  Reserve  Board,  principal  officials,  rather 
than  those  second  in  command,  ought  to  be  selected.  In 
the  case  of  legislators,  many  chairmen  of  Senate  and 
House  committees  are  also  too  much  occupied  with  war 
legislation  to  deal  now  with  after-the-war  problems. 
Officials  of  executive  department  holding  places  on  such 
an  advisory  council  should  be  charged  not  only  with  the 
duty  of  giving  advice  and  outlining  governmental  pol- 
icies of  the  present  and  possible  policies  of  the  future, 
but  should  detail  experts  in  their  own  departments  to 
the  service  of  the  commission.  In  the  list  below,  strict 
order  of  precedence  and  rank  in  the  Government  is  not 
followed,  but  such  an  advisory  commission  or  council 
should  include  the  following: 

Frank  Lyon  Polk,  counsellor  for  the  Department  of 
State,  for  all  international  contact. 

F.  M.  Simmons,  chairman  of  the  Senate  Committee  on 
Finance,  for  contact  with  future  Government  revenues 
and  taxes. 

Claude  Kitchin,  chairman  of  the  House  Ways  and 
Means  Committee,  future  Government  revenues  and 
taxes. 

Duncan  U.  Fletcher,  chairman  of  the  Senate  Commit- 
tee on  Commerce,  legislation  affecting  commerce. 

Thetus  W.  Sims,  chairman  of  the  House  Committee  on 
Interstate  and  Foreign  Commerce,  legislation  affecting 
commerce. 

Gilbert  M.  Hitchcock,  chairman  of  the  Senate  Com- 
mittee on  Foreign  Relations,  future  international  legis- 
lation. 

Kenry  D.  Flood,  chairman  of  the  House  Committee  on 
Foreign  Affairs,  future  international  legislation. 


John  Bassett  Moore,  vice-chairman.  United  States  sec- 
tion. International  High  Commission,  international  law, 
patents,  tradeaarks,  etc.,  in  Latin  America. 

John  Barrett,  director  general.  Pan  American  Union, 
for  Latin  American  contact  in  detail. 

William  P.  G.  Harding,  governor  of  the  Federal  Re- 
serve Board;  and  Charles  S.  Hamlin,  president  of  the 
Capital  Issues  Committee ;  and  Sherman  Allen,  treasurer 
of  the  War  Finance  Corporation,  for  contact  with 
finance. 

E.,  R.  Stettinius,  assistant  secretary  of  war",  for  contact 
in  industrial  war  production ;  and  Rear  Admiral  Samuel 
McGowan,  paymaster  general  of  the  Navy,,  industrial 
naval  production. 

Maj.  Gen.  E.  H.  Crowder,  provost  marshal  general, 
reintroducing  returned  soldiers  to  industry. 

William  H.  Taft  and  Frank  P.  Walsh,  chairmen,  War 
Labor  Board,  war  labor  problems  and  activities. 

John  A.  Mcllhenny,  president,  Civil  Service  Commis- 
sion, Government  employment. 

Carl  Vrooman,  assistant  secretary  of  agriculture,  the 
soil  and  its  agricultural  products. 

Edwin  F.  Sweet,  assistant  secretary  of  commerce,  the 
census  and  other  bureaus  dealing  with  commerce. 

William  B.  Colver,  chairman  of  the  Federal  Trade 
Commission,  the  coming  administration  of  the  Webb  Act 
which  permits  combinations  for  foreign  trade;  and  for 
contact  with  unfair  practices  under  the  Newlands  Act. 
F.  W.  Taussig,  chairman.  United  States  Tariff  Com- 
mission, material  now  being  gathered  by  the  commis- 
sion on  after-the-war  problems. 

Raymond  B.  Stevens,  vice  chairman.  United  States 
Shipping  Board,  tonnage  available  after  the  war. 

Herbert  C.  Hoover,  United  States  food  administrator, 
food  licenses  during  reconstruction  period  and  possible 
repeal  of  laws. 

H.  A.  Garfield,  United  States  fuel  administrator,  dis- 
tribution of  coal  and  oil  and  possible  repeal  of  laws  dur- 
ing and  after  reconstruction  period. 

Walker  D.  Hines,  assistant  to  the  director  general  of 
railroads,  transportation  and  terminals  after  the  war. 

A.  Mitchell  Palmer,  alien  property  custodian  of  the 
United  States,  final  disposition  of  the  enemy-owned 
plants  and  other  property. 

Bernard  M.  Baruch,  chairman  of  the  War  Industries 
Board,  sources  of  supply  of  raw  materials  and  finished 
products. 

Walter  S.  Gifford,  director  of  the  Council  of  National 
Defense,  reviving  less  essential  industries. 

Vance  C.  McCormick,  chairman,  War  Trade  Board, 
licenses  for  imports  and  exports  after  the  war. 
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Executive  Secretary  (when  named)  of  the  Water 
Power  Commission  of  cabinet  officers  which  is  about  to 
be  created. 

Daniel  C.  Roper,  commissioner  of  internal  revenue, 
collection  of  excess  profits  taxes,  etc. 

Charles  D.  Walcott,  president,  National  Academy  of 
Sciences,  for  Government  contact  with  the  sciences. 

Charles  F.  Nesbit,  Division  of  Military  and  Naval  In- 
surance, personal  insurance  problems  and  defectives  on 
his  rolls  who  are  returned  soldiers. 

Philander  P.  Claxton,  commissioner  of  education  and 
secretary  of  the  Federal  Board  for  Vocational  Educa- 
tion, educational  statistics  and  statistics  on  defectives. 

George  Creel,  chairman.  Committee  on  Public  Infor- 
mation, for  assistance  and  contact  with  educational 
work. 

It  is  respectfully  submitted  that  this  is  no  mere  list 
of  names.  Broadly  speaking,  it  is  an  analysis  of  the 
industrial  war  organization  of  the  United  States,  and 
a  reading  of  the  suggested  contacts  will  show  that  tl^e 
work  of  these  officials,  and  that  of  their  departments, 
bureaus  and  associates,  will  be  just  as  vital  to  the  solv- 
ing of  after-the-war  problems  as  it  is  vital  to  winning 
the  war  now.  The  two  problems  can  not  be  separated. 
All  national  contacts  today  are  international.  We  think 
and  move  in  terms  of  world-wide  importance. 

What  We  May  Have  To  Do 

After  four  years  of  war,  England  has  found  it  neces- 
sary to  tear  up  and  move  to  France  between  15  and  20% 
of  her  main-line  tracks.  If  the  war  goes  on  a  long  time, 
if  there  is  not  steel  enough,  if  there  is  not  labor  enough, 
if  there  is  not  constant  maintenance,  something  like 
that  might  happen  in  this  country.  Then  there  will  be 
need  for  actual  physical  reconstruction  in  this  country, 
as  there  is  abroad,  instead  of  need  merely  for  readjust- 
ment. Plans  for  such  possibilities  must  be  made  now. 
Again,  it  is  estimated  that  we  shall  have  within  a  year 
from  45,000,000  to  50,000,000  tons  of  steel  ingot  pro- 
ducing capacity  and  probably  100%  greater  finishing 
machine  producing  capacity  than  we  had  in  1913,  in 
which  year  we  were  obliged  in  many  lines  to  go  abroad 
for  a  market  for  our  surplus  production.  What  plans 
are  in  the  making  for  our  surplus  production  after  the 
war?  Again,  it  is  estimated  that  we  shall  have,  with 
what  we  now  have,  15,000,000  tons  of  merchant  ships 
available  after  the  war.  What  definite  trade  routes 
from  American  ports  to  the  other  ports  of  the  world 
are  being  thought  out? 

The  biggest  American  businesses  which  have  been 
built  up  abroad  have  been  in  machine  finished  steel  jirod- 
ucts,  such  as  talking  machines  and  music  machines,  :ash 
registers,  agriculture  machinery,  adding  machines,  sew- 
ing machines,  etc.  Plans  must  be  made  to  reintroduce 
these  special  products  and  extend  the  market  for  them. 

One  company  now  represented  in  Washington  desires 
to  open  an  office  in  Rio  de  Janeiro;  another  desires  to 
send  600,000  tons  of  shipping  to  Australia  next  year. 
Is  there  any  governmental  or  semi-governmental  agency 
in  Washington  to  offer  encouragement  or  authoritative 
advice?    No. 

What  is  being  done  to  divert  to  American  ports  the 
rehandling  business  previously  done  in  Europe,  such  as 
the  bringing  of  rice  from  India  to  reclean  it,  regrade  it 


and  reship  it?  What  i.s  being  done  to  hold  for  the 
United  States  the  rubljer  now  coming  here,  to  avoid  two 
trips  through  the  submarine  zone,  which  formerly  went 
to  England?  What  is  being  done  to  hold  for  the  United 
States  twe  business  in  tin  which  formerly  went  to  Eng- 
land and  Holland  from  Bolivia?  What  i.s  Jjeing  done  to 
hold  for  the  United  States  the  business  in  coflFee  which 
originally  went  almost  entirely  to  Europe,  at  which  time 
we  paid  for  the  longer  freight  haul  and  commissions  in 
London,  Hamburg  and  Bremen,  and  much  of  which  now 
comes  to  this  country? 

An  advisory  council  such  as  has  been  outlined  in  this 
article,  working  with  the  propo.sed  Presidential  read- 
justment and  reconstruction  committee  or  commi-ssion, 
could  answer  these  questions,  if  answers  are  in  exist- 
ence; and  if  not,  could  thiough  the  commission  place  in- 
dustry in  a  position  to  meet  such  problems  as  have  been 
suggested  and  a  thousand  more.  The  United  States 
Tariff  Commission  is  one  of  the  few  governmental 
agencies  which  is  avowedly  gathering  data  for  after- 
the-war  problems.  The  Federal  Trade  Commission,  the 
Department  of  Commerce  and  the  War  Trade  Board 
are  also  collating  some  information.  But  there  is  no 
apparent  coordination  of  these  efforts,  such  as  there  is 
in  England  and  other  countries. 


Overhead  Structures  a  Feature  of 
Latest  Electrification 

Curves  and  Viaducts  of  New  York  Connecting  Rail- 
road, and  Heavy  Power  Ordered,  Necessitate 
Special  Construction 

SUBSTANTIAL  and  in  some  cases  special  structures 
have  been  erected  to  carry  the  overhead  system  of 
the  electrified  New  York  Connecting  R.  R.  These  were 
made  necessary  in  part  by  the  high  power  of  the  locomo- 
tives, and  in  part  by  the  numerous  curves,  bridges  and 
viaducts  on  the  line. 

Data  regarding  the  coerating  conditions  of  the  New 
York  Connecting  R.  R.,  and  the  electric  locomotives  or- 
dered, were  presented  in  March  before  the  New  York 
Railroad  Club  by  E.  R.  Hill,  of  Gibbs  &  Hill,  who  had 
charge  of  the  electrification,  and  some  of  the.^^e  data 
were  published  in  Etu/iueerhig  Xeus-Recortf  of  Mar.  21, 
p.  553.  Five  180-ton  electric  locomotives — 50'i  heavier 
than  those  now  operating  on  the  Ntw  York.  New  Haven 
&  Hartford  R.  R.  between  New  York  and  New  Haven — 
have  been  ordered.  They  will  operate  with  both  the 
11.000-volt  overhead  systen^.  of  the  New  Haven  and  the 
GOC-volt  third-rail  system  of  the  Pennsylvania,  making 
continuous  op-^iation  possible  between  the  Pennsylvania 
Station  in  New  York  and  New  Haven.  With  their 
greater  weight  and  power  they  will  handle  full  passen- 
;xer  trains  up  the  grades  of  the  connecting  railroad, 
which  are  considerably  in  excess  of  those  of  the  New- 
Haven. 

Most  of  the  line  will  be  operated  under  the  11.000-volt 
overhead  system  of  the  New  Haven  R.  R.  The  freight 
tracks  are  not  electrified,  except  for  pusher  service  up 
the  bridge  grades,  and  the  freight  ser\ice  is  conducted 
over  the  Long  Island  R.  R..  under  steam  operation,  to 
Bay  Ridge. 

While  in  general  the  standard  overhead  construction 
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of  the  New  Haven  was  followed,  in  detail  there  are  a 
number  of  differences.  There  are  also  a  number  of 
points  of  similarity  between  the  new  construction  and 
that  of  the  Pennsylvania  in  Philadelphia. 

Wherever  there  is  opportunity  for  guying,  pole  con- 
struction, either  with  cross  spans  or  brackets,  is  em- 
ployed. The  poles  are  set  6  ft.  deep  in  concrete  founda- 
tions about  Si  ft.  square,  extending  a  foot  more  or  less 
below  the  bottom  of  the  pole.  The  pole  height  from  the 
rail  surface  to  the  point  of  attachment  of  the  guys  is 
about  352  ft.  The  guys  are  Ih  in.  rods  attached  to  the 
pole3  by  means  of  collars,  provided  with  turnbuckles  for 
adjustment,  anchored  firmly  in  reinforced-concrete 
blocks  which  are  set  not  less  than  8  ft.  below  the  ground 
surface  and  are  protected  from  the  anchors  to  points 
above  the  ground  by  means  of  3-in.  boiler  tube. 

The  pole  top  is  occupied  by  the  following  attachments : 
Just  above  the  guy  rod,  or  clamp,  is  a  short  crossarm 
made  of  two  angle  irons  placed 
back  to  back,  which  carries 
the  220-volt  signal  feed- 
ers on  pin-type  insulators. 
Above  this  i:?  a  longer  cross- 
arm,  not  yet  occupied,  which 
is  designed  to  carry  four  high- 
voltage  wires  to  be  used  as 
trolley  feeders.  Projecting 
from  the  top  of  the  pole  is 
a  rod  which  carries  at  its 
upper  end,  a  distance  of  8  ft. 
above  the  upper  crossarm,  a 
i-in.  galvanized  ground  wire. 
The  pole  top  described  is 
standard  along  the  line,  even 
on  the  four-track  structural 
bridges,  which  are  fitted  on 
each  side  with  tubular  bon- 
net poles  cemented  into  the 
r.tructural  posts. 

In  the  standard  bracket  con- 


struction the  angles  are 
formed  of  angles  or  channels 
placed  back  to  back.  The 
single-track  bracket  is  attach- 
ed to  the  pole  by  a  simple 
band,  the  weight  being  sup- 
ported by  one  sag  rod.  In  the 
longer  brackets  two  sag  rods 
are  employed. 

Where  guying  is  not  pos- 
sible, channel  cross  structures 
with  sag  braces,  or  in  some 
cases  latticed  bridges,  are 
used.  In  some  places  these 
are  supported  from  sto;l  poles, 
but  in  general  latticed  poles 
well  spread  along  the  line  of 
tha  track  are  employed. 
Where  the  feet  of  these  lat- 
tice poles  span  expansion 
joints,  they  are  rigidly  sup- 
ported on  but  one  side,  the 
other  foot  resting  upon  a  plate 
upon  which  it  can  slide, 
bolts  in  slotted  holes  being  used  to  prevent  overturning. 
As  these  lattice  poles  are  necessarily  supported  outside 
of  the  bridge  girders,  their  weight  is  carried  on  two 
substantial  steel  brackets  each,  riveted  securely  to  the 
outside  girders  of  the  viaduct. 

Within  the  Hell  Gate  Bridge  the  contact  wires  are 
supported  by  cross  wires  attached  to  the  ctacl  members 
of  the  bridge.  At  either  end  of  the  Little  Hell  Gate 
bridge  towers  are  used  to  support  a  crossbeam  for  car- 
rying the  contact  wires.  One  of  these  is  also  used  as  a 
safety  anchor  for  these  wires.  On  the  Bronx  Kill 
bridge  the  contact  wire  insulators  are  attached  directly 
to  overhead  steel  members  with  safety  anchors  at  each 
end. 

The  catenary  construction  follows  the  New  Haven 
standards. 

For  the  purpose  of  railroad  communication  a  telegraph 
and  telephone  conduit  line  was  built  connecting  with  the 
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Pennsylvania  R.  R.  at  SunnyHide  yards  and  the  New 
Haven  Railroad  at  East  132d  St.  On  the  viaduct  the 
conduit  line  consists  of  six  fiber  ducts  protected  by 
concrete  heavily  reinforced  and  provided  with  steel  splic- 
ing chambers.  In  the  fill  south  of  the  viaduct  a  .six-day 
underground  conduit  line  was  constructed  of  vitrified 
clay  ducts  inca.sed  in  concrete.  The  standard  manhole 
is  of  precast  oval,  reinforced-concrete  type,  with  con- 
crete covers. 


In  general  the  conduit  line  in  located  between  the 
trackM.  On  account  of  the  niany  expanjtion  jointii,  nuule 
necessary    by    the   presence   of   th.?    numeroiui   viaduct 

girders,   the  constriK  ti.,ri   '>{  lh«.-  <.,nduit    in   Mmewhat 
unusual. 

At  the  joints  ifi»-  <  'mnuii  i-  f[iMt.*<i  ort  n/juare  with  (jev- 
eral  inches  of  space  f>etwe€n  adjacent  endti,  and  the  sap 
is  covered  over  with  .sheet  iron  bent  to  clamp  the  con- 
duits tightly. 


Russia  Needs  Extensive  Municipal  Improvements 

utilities  Broken  Down — Opportunities  for  Telephone  and  Electric  Service,  Gas  Works, 
Water-Works  and  Sewerage — Virgin  Field  for  Civil  Engineer 

By  Sterling  H.  Bunnell 

Chief   KiiKint-or.    H.   Martens  vV  Co..    Inc..   Xew    York  City 


READING  the  news  of  riot,  bloodshed  and  anarchy 
in  the  cities  of  Russia,  it  seems  visionary  to 
discuss  the  needs  of  those  cities  in  tramways,  electric 
light  and  power,  gas,  water  and,  most  of  all,  .street 
pavements.  Yet  these  needs  are  urgent,  and  the  in- 
habitants of  the  cities  are  fully  aware  of  the  fact,  and 
willing  to  do  whatever  is  required  to  obtain  the  im- 
provements they  want.  It  is  true  that  in  Russia  for 
the  moment  the  whole  system  of  collecting  revenue  and 
doing  business  is  disorganized,  so  that  contracts  cannot 
be  made;  but  this  unfortunate  condition  is  by  no  means 
permanent,  and  will  end  rather  suddenly  whenever  the 
sane  majority  succeed  in  enforcing  their  rule  over  the 
impractical  talkers  who  promise  everything  but  can 
perform   nothing. 

Russia  has  been  called  a  nation  more  Asiatic  than 
European.  It  is  indeed  different  in  many  ways  from 
the  countries  of  Western  Europe.  It  has  few  closely- 
built  cities,  but  a  large  number  of  enormous  villages 
with  populations  up  to  50,000  or  more,  living  in  wooden 
houses  set  along  unpaved  roadways.  These  towns  have 
no  municipal  improvements  whatever.  The  only  sewers 
are  open  channels  under  plank  sidewalks.  The  streets 
are  mostly  unlighted,  and  the  roadways  are  rutted  with 
crooked  wheel  tracks  in  places,  and  grass  grows  in 
others.  The  town  dwellers  are  often  rich  peasant  farm- 
ers whose  lands  lie  in  scattered  fields  outside  of  the 
settlement,  so  that  the  owner  has  to  walk  or  drive  a 
considerable  distance  from  home  to  reach  the  location 
of  his  day's  work.  Along  with  the  farming  population 
there  are,  of  course,  merchants,  shop-keepers  apd  trade- 
workers,  making  up  a  self-supporting  community. 

German  Penetration 

Before  the  present  war  the  Germans  in  their  process 
of  commercial  penetration  of  other  countries  purchased 
properties  in  some  few  of  the  larger  cities  of  Russia 
and  took  a  hand  in  improving  the  cities  along  modern 
line?  They  built  modern  hotels,  like  the  best  in 
western  Europe,  opened  department  stores,  and  built 
factories,  generally  dependent  on  German  raw  materials. 
As  their  interests  expanded  they  induced  local  capital 
to  join  in  building  central  stations  for  electric  light 
and  power,  gas-works,  street  railways,  water-works  and 
sewers.     Several  Russian  cities  were  so  modernized  as 


to  appear  to  visitors  to  be  more  German  than  Ru.<i.Hian. 
In  all  this  work  German  standards  were  followed. 
More  than  this,  the  Russian  authorities  were  .so  care- 
fully in.structed  that  they  came  to  believe  thai  only  the 
particular  devices  introduced  could  be  .satisfactorily 
used.  Repairs  and  e.xtensions  thus  naturally  were 
ordered  in  Germany  until  the  outbreak  of  the  war.  and 
since  then  no  orders  have  been  placed  because  the 
Russians  have  no  confidence  in  the  manufactures  of 
nations  other  than  Germany.  As  a  single  instance  of 
this,  electric  current  meters  for  household  service  are 
badly  wanted  in  many  cities,  but  the  local  ordinances 
even  yet  require  the  use  of  a  type  obtainable  only 
from  German  manufacturers.  It  has  been  obser\ed 
with  wonder  in  England  that  no  air  raids  have  be«i 
made  over  such  important  Russian  cities  as  Petro^rad: 
but  in  Russia  the  reason  is  believed  to  be  the  pre- 
dominance of  German  capital  in  the  industries  of  those 
cities  and  the  willingness  of  the  devil  to  take  care  of 
his  own. 

Scanty  and  Neglected  .Mixicip.\l  Works 

The  present  condition  of  municipal  improvements 
in  Russia  is  deplorable.  The  street-car  service  has 
perhaps  suffered  most  of  all.  It  has  been  impos-  •  ".• 
to  provide  new  rails,  so  all  trackage  is  in  bad  .>sh.»jH 
The  copulation  of  the  larger  cities  has  been  doubled 
by  the  presence  of  refugees  from  invade<l  portions  of 
Russian  territory,  so  that  houses  are  overcrowded  and 
an  enormous  overload  is  thrown  on  city  industries. 
Street  cars  began  breaking  down  long  ajro.  and  were 
kept  in  repair  with  difficulty.  When  the  revolution 
broke  out  and  discipline  was  uestroyed.  the  soldiers 
stationed  in  the  cities,  who  always  ride  free,  took  to 
joy-riding  all  over  town,  overloading  the  cars  by 
hanging  onto  every  available  pn^jection  of  car  body  or 
truck  that  might  possibly  support  a  hand  or  foot. 
Receipts  accordingly  fell  off.  and  cars  broke  down  in 
all  directions.  In  Mascow.  for  instance,  it  was  esti- 
mated in  July  last  that  60^,  of  the  passengers  carried 
paid  no  fares:  and  the  cars  in  ser^•ice  had  broken  bits 
of  fenders  dragging  along  the  ground,  steps  broken 
off,  platforms  sagging  loose,  and  were  generally  in 
dangerous  condition.  In  August  affairs  had  become  so 
bad  that  half  the  already  insufficient  service  was  with- 
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drawn  in  what  we  would  call  the  "nonrush  hours;" 
all  night  cars  were  taken  off,  and  the  service  on  some 
lines  was  reduced  throughout.  The  same  conditions 
exist  in  Petrograd  and  in  all  other  cities  of  Russia 
where  there  are  tramways,  so  that  there  must  be  a 
heavy  expenditure  for  repairs  at  the  earliest  possible 
moment  when  shipments  can  be  delivered.  Some  orders 
for  new  equipment,  placed  before  the  Russian  revolu- 
tion, are  as  yet  unfilled  from  lack  of  ship  space  as 
well  as  difficulty  in  carrying  out  the  contract  terms  of 
payment. 

Telephone  and  Electric  Service 

Telephone  service  is  considerably  used  in  Russia, 
though  to  far  less  extent  than  in  America.  The  con- 
venient one-hand  receiver  and  transmitter  is  common; 
but  the  ringer  is  often  built  in  an  open  frame  of  cast- 
iron,  and  must  stand  on  a  table  or  desk,  more  or  less 
in  the  way.  The  exchange  service  is  naturally  bad,  and 
growing  worse  along  with  the  progressive  disorganiza- 
tion of  all  employment.  Extensions  and  new  installa- 
tions are  quite  unobtainable  in  most  cities,  owing  to 
lack  of  material  and  instruments.  Business  in  Russia 
is  already  conducted  with  the  aid  of  the  telephone  as 
in  other  countries,  so  that  the  need  for  extensions  in- 
creases all  the  time.  There  will  undoubtedly  be  large 
sales  of  telephone  equipment  as  soon  as  terms  can  be 
arranged. 

Central  electric  power  and  lighting  stations  are 
established  in  the  larger  cities  only.  Some  projected 
installations  were  held  up  by  the  war,  generally  because 
the  equipment  was  ordered  in  Germany.  Some  ma- 
chinery has  been  reordered  from  Sweden,  but  little 
has  been  done  to  increase  the  generation  and  use  of 
electricity  since  the  war  began.  There  is  room  for  much 
development  in  this  direction.  Unfortunately,  the  pro- 
duction of  coal  in  Russia  and  Siberia  has  always  been 
inadequate  to  the  needs  of  the  country,  and  much  wood 
is  burned  for  power  purposes  as  well  as  for  domestic 
use.  There  is,  however,  plenty  of  coal  on  the  ground, 
and  railway  lines  adequate  to  distribute  it  are  likely  to 
be  among  the  first  projects  to  be  carried  out.  Water- 
power  is  lacking  over  a  large  part  of  Russian  territory 
because  of  the  flat,  level  nature  of  the  land,  but  in 
the  southern  portion  there  are  streams  which  can  be 
utilized  for  power  purposes.  Several  concessions  have 
been  granted  and  various  plans  have  been  worked  out 
for  large  hydro-electric  plants  to  supply  current  to 
industries  over  considerable  areas  of  country,  but  all 
these  await  the  end  of  the  war  before  contracts  can  be 
let  and  work  commenced. 

Gas-Works  Opportunities 

Gas  manufacture  and  distribution  offers  a  large  field 
for  development.  In  the  larger  cities  there  are  many 
families  living  in  apartments  in  large  buildings,  gen- 
erally without  even  central  heating,  and  this  class  of 
habitation  would  be  greatly  improved  by  the  general 
provision  of  gas  for  cooking  and  heating.  The  tall 
brick  or  tiled  stove  built  into  the  division  wall  of  two 
or  three  rooms  is  the  usual  heating  system.  Wood  fires 
must  be  built  in  every  stove  early  in  the  morning  of 
every  winter  day,  using  heavy  sticks  so  that  the  fire 
may  last  until  the  mass  of  brickwork  is  thoroughly 
heated.     The  samovar  must  be  fired  up  with  charcoal 


two  or  three  times  a  day.  Cooking  is  done  on  ranges 
built  of  brick,  and  with  wood  fires.  Hot  water  for 
bathrooms,  where  these  exist,  is  usually  supplied  by  a 
small  heater  with  wood  fire.  Gas  for  domestic  use 
in  city  dwellings  would  add  greatly  to  comfort,  effect 
important  economies,  and  bring  in  large  revenue.  There 
sre  any  number  of  cities  and  towns  which  could  support 
lare  gas-works  but  at  present  depend  on  wood  and  oil 
only. 

Water- Works  and  Sewers  Needed 

The  water-supply  of  Russian  cities  is  generally 
inadequate  and  of  poor  quality,  though  there  are  ex- 
ceptions to  this.  Many  cities  and  large  towns  depend 
on  dug  wells,  always  dangerous  as  a  source  of  supply 
in  settled  country.  Many  large  towns  are  situated  on 
rivers  which  are  the  great  highways  of  Russia  and 
Siberia,  and  thus  have  abundance  of  water  at  hand. 
Filtration  is  always  necessary,  and  in  that  climate  filters 
should  be  of  the  covered  type.  Pumping  engines,  water 
piping,  standpipes,  meters,  hydrants,  fire-extinguishing 
apparatus  and  plumbing  equipment  will  be  used  in 
enormous  quantities  in  bringing  Russian  cities  to  the 
standards  of  western  Europe. 

Sewer  systems  in  Russia  are  nonexistent  or  ex- 
tremely primitive.  The  common  method  is  to  carry 
the  sewage  in  open  channels  or  ditches  under  the  plank 
sidewalks.  Cesspools,  open  sewers  and  shallow  wells 
for  water-supply  make  a  most  objectionable  and  danger- 
ous combination  in  many  of  the  great  villages  which 
have  long  ago  outgrown  a  safe  size  for  village  condi- 
tions. The  development  of  proper  sewerage  systems  for 
Russian  cities  will  include  sewage-disposal  plants,  for 
generally  it  will  not  be  permissible  to  discharge  un- 
treated sewage  into  the  rivers.  The  work  has  hardly 
been  touched  as  yet,  and  so  offers  the  attractive  con- 
dition of  a  clean  sheet  of  paper  for  the  design,  with 
no  old  and  unsatisfactory  fragments  to  be  avoided  or 
worked  into  the  new  scheme. 

Virgin  Field  for  the  Civil  Engineer 

There  is  probably  no  country  in  all  the  world  that 
offers  such  opportunity  for  a  civil  engineer  to  do  his 
best  work  unhindered  by  the  mistakes  and  faults  of 
others  before  him.  Not  one,  but  a  hundred  big  towns 
are  ready  for  his  choice  of  a  site  for  his  labors,  and 
each  needs  tramways,  gas,  electricity,  sewers  and  water- 
works. In  their  unpaved  streets  the  underground  work 
can  be  located  to  the  best  advantage,  conduits  and  man- 
holes can  be  arranged,  street  surfaces  properly  graded, 
and  pavement,  curbing  and  sidewalks  put  in  to  stay 
undisturbed  by  the  necessity  of  laying  some  new  system 
beneath.  German  engineers  tried  their  skill  with  good 
effect  on  several  Russian  cities  which  today  owe  their 
modern  attractiveness  to  the  pushing  Teuton  commercial 
penetrator.  It  is  to  be  hoped  that  American  engineers 
will  take  an  important  part  in  working  out  the  improve- 
ment plans  of  other  Russian  cities  when  the  time  comes. 

The  one  difficulty  in  sight  is  the  problem  of  financing 
the  work.  In  the  flood  of  new  projects  which  followed 
the  first  days  of  the  Russian  revolution,  various  cities 
decided  on  expenditures  for  improvements  far  beyond 
their  possible  resources.  Since  then  the  failure  of  the 
Russians  to  organize  a  government  anJ  provide  for 
financing  the  needs  of  the  country  has  brought  about 
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an  astonishing  condition  in  wliicli  a  nation  possessing 
a  great  population  and  a  country  of  enormous  natural 
resources  is  totally  unable  to  provide  its  people  with 
the  barest  necessities  of  life.  Obviously,  the  condition 
is  artificial,  brought  about  by  the  total  disregard  or 
ignorance  of  the  laws  of  commerce  and  industry.  For 
that  reason  the  condition  will  change  as  soon  as  the 
Russians  find  leaders  who  are  capable  of  understanding 


and  acting  under  those  laws.  It  is  impossible  to  fore- 
cast when  such  leaders  will  appear,  though  it  i«  safe 
to  say  that  the  time  is  not  likely  to  \te  long  delayed. 
But  as  plans  must  be  made  before  money  is  needed  for 
carrying  them  out,  any  who  may  I>e  interested  in  the 
coming  development  of  Ru.ssian  cities  can  hardly  begin 
too  soon  on  the  necessary  preliminarj-  investigation 
and   study. 


Oregon-Washington  Railway  Separates  Grades  for  Three 

Miles  at  Portland 

Track  Depression,  Lowering  Summit  in  Railroad  Profile.  Is  Combined  with  Elevation  of  Street  .Approaches- 
Seven  Bridges  Required,  Mainly  I-Beam  Structures  with  ('oncrete  Decks 


TRACK  depression  combined  with  raising  of  street 
elevation  for  bridges  over  the  tracks  was  the 
method  adopted  for  the  elimination  of  grade  cross- 
ings at  Portland,  Ore.,  on  the  line  of  the  Oregon- 
Washington  Railway  &  Navigation  Co.  (Union  Pacific 
System).  The  railway  is  located  in  a  depression  known 
as  Sullivan  Gulch,  which  traverses  a  residence  district 
at  the  east  side  of  the  city.  The  work  involved  lower- 
ing the  railway  for  a  distance  of  about  3i  miles  and 
constructing  seven  street  bridges. 

The  improvement  was  decided  upon  in  1915,  when  the 
city  council  declared  nine  grade  crossings  to  be  danger- 
ous and  directed  the  city  engineer  to  prepare  plans  for 
their  removal.  These  plans  were  filed  in  July,  1916. 
Depression  of  the  tracks  seemed  the  logical  method,  as 
the  railway  had  a  summit  at  the  east  end  of  the  work, 
with  a  descending  grade  through  the  district  affected. 
Its  profile  has  been  improved,  therefore,  by  the  cutting 
6own  of  the  summit.  The  line  has  been  lowered  an 
average  depth  of  12  ft.,  and  has  grades  of  0.42  to  1%. 
The  streets  crossing  the  tracks  are  raised  about  14  ft. 


at  the  bridges  in  order  to  give  the  required  clear  head- 
way of  22  ft.  above  top  of  rail.  No  grades  exceeding 
5%  are  used  on  the  bridge  approaches. 

A  four-track  railway  on  a  roadbed  100  ft.  wide, 
forming  the  bottom  of  a  cut  with  sodded  slopes,  is  pro- 
vided for  in  the  plans.  The  cut  as  now  made  is  for  two 
tracks  only,  and  has  a  bottom  width  of  34  ft.  At  the 
bridges,  however,  the  material  is  e.xcavated  for  the  full 
width  between  abutments. 

While  the  street  layout  is  m.ainly  rectangular,  the 
railway  has  a  circuitous  location  through  the  district. 
With  the  skew  crossings  thus  caused  it  has  been  practic- 
i.ble  to  make  one  bridge  serve  two  or  more  adjacent 
streets  by  means  of  inclined  approaches.  The  seven 
new  bridges  are  in  addition  to  an  existing  timber  via- 
duct which  has  been  rebuilt.  Some  streets  were  either 
closed  or  connected  to  other  streets  leading  to  the  bridge 
approaches. 

Six  of  the  bridges  have  I-beam  spans  with  reinforced- 
concrete  deck  slabs,  the  I-beams  being  designed  to  carry 
all  stresses  without  assistance  from  the  slab.    All  steel- 
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work  is  incased  in  concrete.     The  spans  are  supported  bridge.     This   is   80   ft.   wide,   however,   while  all   the 

on  concrete  abutments  and  two  intermediate  concrete  others  are  50  ft.  wide,  and  it  is  the  only  one  carrying 

piers.     The  middle  span  crosses  two  tracks  and  each  a  street-car  line.     The  normal  clear  width  between  the 

side  span  provides  for  a  single  track,  except  that  where  faces  of  the  abutments  is  55  ft.,  and  the  two  piers  are 
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an  additional  industry  track  is  provided  the  side  span 
crosses  two  tracks.  The  seventh  bridge  has  a  single 
plate-girder  span  of  93  ft.  on  a  skew  of  about  53^.  This 
has  a  concrete  casing  for  the  girders  and  floor-beams. 

For  all  bridges  the  live  load  is  150  lb.  for  the  side- 
walks and  300  lb.  per  sq.ft.  for  the  roadway,  with  pro- 
vision for  a  20-ton  motor  truck.  The  Sandy  Boulevard 
bridge  also  provides  for  a  train  of  electric  locomo- 
tives, each  weighing  93,000  lb.  on  a  21-ft.  wheelbase. 

Typical  construction  of  the  I-beam  bridges  is  shown 
in  the  accompanying  drawings  of  the  Sandy  Boulevard 


spaced  31  ft.  on  centers.  The  wii;ig  walls  of  the  abut- 
ments extend  back  to  the  right-of-way  lines,  which  are 
]00  ft.  apart.  Abutments  and  wmg  walls  are  of  the 
counterfort  type,  with  projecting  toes.  At  corners, 
struts  are  sometimes  placed  between  the  abutment  and 
wing. 

The  piers  are  walls  tapering  from  about  36  in.  at 
the  base  to  24  in.  at  the  top,  where  the  thickness  is  in- 
creased to  36  in.  to  form  a  cap  for  the  support  of  the 
I-beams.  They  have  broad  footings  built  directly  upon 
the  natural  soil,  which  is  gravel  combined  with  some 
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clay  and  has  a  bearing  capac- 
ity of  more  than  3  tons  per 
square  foot.  No  foundation 
piles  were  required.  The 
steelwork  consists  of  17  lines 
of  Bethlehem  I-beams,  these 
being  30-in.  beams  for  the 
middle  span  and  24-in.  beams 
for  the  side  spans.  The  three 
beams  of  each  set  are  in  line, 
with  their  tops  in  the  same 
plane,  and  their  webs  are 
spliced  so  as  to  form  a  con- 
tinuous girder  over  the  three 
spans.  The  spacing  between 
the  beams  varies  from  9i  ft. 
under  the  sidewalks  to  6  ft. 
3  in.  and  4  ft.  under  the  road- 
way, the  closest  spacing  bein  <■ 
at  the  middle,  to  provide  for 
the  load  on  the  car  tracks 
In  the  other  bridges,  which 
carry  no  tracks,  the  I-beams 
are  lighter  and  the  spacing  is 
from  3  ft.  at  the  middle  to  5 
ft.  9  in.  at  the  sidewalks. 

A  5i-in.  reinforced-concrete  slab  forms  the  deck  and 
the  tops  of  the  I-beams  are  embedded  in  this.  Directly 
over  the  beams  are  short  transverse  bars,  near  the  top 
of  the  slab.  In  the  bottom  of  the  slab  is  a  sheet  of 
welded  wire  fabric,  which  is  bent  up  to  pass  over  the 
top  flanges  of  the  beams.  The  sidewalks  are  5i-in. 
slabs  carried  by  the  curbs  and  by  concrete  joists  on  top 
of  the  I-beams.  Reinforced-concrete  struts  between  the 
sidewalk  beams  give  the  necessary  lateral  stability  and 
serve  also  to  support  the  public  utility  pipes  and  con- 
duits laid  beneath  the  sidewalk. 

Two  methods  of  incasing  the  steel  I-beams,  to  pro- 
tect them  from  rust  and  corrosion,  were  permitted  by 
the  specifications.  The  plan  adopted  was  to  use  forms 
for  a  concrete  casing  of  practically  rectangular  section, 
formed  monolithically  with  the  deck  slab,  and  reinforced 


BUILDING  RKTAIXIXO  WALLS  AXD  ABL-Ti\IKXT.S  KOlt  BRIDCK  AT  SANDY  BOrLFTVARD 
—TEMPORARY    VLADUCT   CARRIES   ELECTRIC  TRACK   A.ND   SIDKW.XLK 


by  a  trough  of  steel-wire  fabric.  The  other  plan  was 
to  use  the  cement  gun  to  apply  a  coating  on  the  parts 
of  the  I-beams  exposed  beneath  the  deck  slab. 

Resilience  in  the  pavement  is  provided  by  a  cushion 
bed  laid  upon  the  concrete  deck.  Its  top  is  shaped  to 
the  contour  of  the  roadway,  so  that  it  is  7  in.  thick  at 
the  curbs  and  13  in.  at  the  center.  This  bed  is  composed 
of  lo^c  pine  or  fir  shavings  saturated  in  hot  creosote, 
405c  pulverized  clay,  and  45 ''f  fine  sand.  Upon  this  is 
a  5-in.  bituminous  paving  having  a  3-in.  base  course 
?nd  2-in.  wearing  surface.  The  Sandy  Boulevard  bridge 
has  sandstone  block  paving  between  the  rails  and  tracks. 
The  electric  railway  company  built  the  tracks,  which 
have  6-in.  97-lb.  grooved  girder  rails  on  wood  ties  laid 
on  the  cushion  bed,  with  concrete  between  and  over 
Ihem  as  a  base  for  the  paving. 

The  parapet  walls  on  the  I-beam 
bridires  are  of  the  baluster  t\'pe.  Solid 
panels  are  used  lor  th*?  parapets  in  the 
wing  walls,  and  concrete  railings  sur- 
i-.ount  the  retaining  walls  of  the  in- 
clined approaches.  The  lamp  posts 
are  of  cast  iron  on  the  Sandy  Boule- 
v.ird   brid^^e  and   of  concrete  on   the 
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other  bridges.  Exposed  surfaces  of  concrete  were 
rubbed  with  carborundum  blocks  for  the  purpose  of 
removing  form  marks. 

Decorative  treatment  in  addition  to  the  parapets  in- 
cludes paneling  of  the  concrete  facia  girders,  with  the 
name  of  each  street  in  depressed  letters  in  the  center 
panels.  Simple  ornamentation  is  found  also  on  the 
ends  of  the  piers. 

Two  plate  girders  93  ft.  long  and  82  ft.  deep,  spaced 
50  ft.  apart,  form  the  single  span  of  the  bridge  at 
Halsey  St.,  which  is  the  one  that  crosses  the  tracks  on 
a  skew  of  530".  The  floor  system  of  this  bridge  con- 
sists of  28-in.   Bethlehem   I-beams   spaced   6   ft.   apart 


ing  at  81st  St.  These  are  trestles  with  a  17i-ft.  road- 
way and  6-ft.  sidewalk,  and  have  approach  grades  of 
G  to  8  per  cent. 

The  three  trestles  have  framed  bents,  and  the  two 
latter  have  each  a  40-ft.  truss  span  over  the  railway 
tracks.  These  highway  viaducts  were  designed  to  carry 
a  live  load  of  200  lb.  per  sq.ft.  An  existing  250-ft.  tim- 
ber trestle  viaduct  at  33rd  St.  was  removed  to  make  way 
for  the  railway  excavation,  and  then  rebuilt  at  the 
lower  grade  of  the  street  over  the  new  cut. 

Changes  in  water  mains  and  sewers  had  to  be  made 
at  several  streets.  The  30-in.  water  main  in  E.  60th 
St.  had  to  be  relaid  at  the  new  elevation  before  the  rail- 
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and  resting  on  the  bottom  flanges  of  the  girders.  Ow- 
ing to  the  skew  of  the  crossing,  the  ends  of  the  girders 
are  connected  by  28-in.  plate-girder  struts,  against 
which  are  framed  the  ends  of  the  short  floor-beams. 
The  deck  is  a  62-in.  concrete  slab,  with  reinforcement, 
cushion  and  paving  as  already  described.  The  I-beams 
iire  incased  in  concrete,  this  being  poured  with  the  deck 
slab  and  forming  beams  of  rectangular  section.  Ce- 
ment-mortar casing  on  the  girders  is  applied  over  wire 
mesh  and  is  reinforced  by  vertical  and  horizontal  rods 
on  the  webs,  the  horizontal  rods  being  carried  through 
holes  in  the  stiffeners. 

Retaining  walls  of  the  cantilever,  counterfort  and 
gravity  types  are  used  for  the  approach  inclines  of  the 
several  streets.  The  walls  are  made  in  lengths  of  about 
60  ft.  between  expansion  joints,  and  have  paneled  sur- 
faces. 

Three  temporary  viaducts  were  provided  to  accommo- 
date street  traflfic.  At  Sandy  Boulevard  a  700-ft.  trestle 
built  on  a  curve  forms  a  run-around  to  carry  traffic 
clear  of  the  bridge  site.  This  has  grades  of  1'  r  re- 
duced to  3.3%  at  the  summit.  It  carries  only  a  side- 
walk and  a  single-track  line  for  the  use  of  the  electric 
railway. 

Trafl[ic  on  53rd  St.  is  diverted  to  a  temporary  viaduct 
at  55th  St.,  and  that  on  82nd  St.  to  a  long  viaduct  end- 


way  grading  was  begun,  to  provide  against  interruption 
of  water-supply.  For  this  a  subway  was  built  in  tunnel, 
lined  with  concrete  slabs.  The  largest  sewer  affected 
was  the  Sullivan  Gulch  trunk  sewer,  16  to  71  in.  in  diam- 
eter. This  had  to  be  lowered  at  some  points.  Most  of 
the  water-main  and  sewer  alterations  were  done  during 
the  grading.  Necessary  changes  in  other  public  utili- 
ties were  made  either  by  the  city  or  by  the  utility 
companies. 

The  contract  let  by  the  city  to  the  Pearson  Construc- 
tion Co.,  Seattle,  calls  for  the  construction  of  all  bridges 
and  approaches,  the  laying  of  the  necessary  public- 
utility  mains  and  the  excavation  of  the  railway  prism 
within  street  lines.  Under  the  city's  charter  the  rail- 
way company  was  required  to  do  all  the  work  of  lower- 
ing its  tracks  between  street  lines.  The  railway  let  the 
contract  for  grading  and  track  work  to  Twohy  Brothers, 
Portland. 

Work  was  started  in  March,  1917,  and  by  the  end  of 
the  year  most  of  the  grading  and  foundation  work  had 
been  completed.  At  the  end  of  January,  1918,  the  steel 
and  all  concrete  work  except  the  deck  had  been  com- 
pleted at  four  bridges  and  about  half  the  concreting  had 
been  done  on  two  other  bridges.  It  is  expected  that  the 
bridges  and  their  approaches  will  be  completed  during 
1918.     Particulars  of  the  construction  work  and  some 
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other  deta'ls  v/ill  be  given  in  a  later  issue  of  Engineer- 
ing Neu's-Record. 

The  estimated  cost  of  the  city's  part  of  the  work 
is  $594,000.  Of  this,  $518,G50  is  for  the  bridges,  ap- 
proaches and  other  construction  work ;  $47,530  for  land 
and  aamages,  and  $28,320  for  engineering  and  super- 
intendence. This  last  item  is  5%  of  the  cost  for  con- 
struction and  land.  The  cost  of  the  railway  work  was 
about  $295,000,  making  the  entire  cost  a  grand  total  of 
$889,000. 

Plans  and  specifications  for  the  work  were  prepared 
and  contracts  let  in  1916  under  Robert  G.  Dieck,  com- 
missioner of  public  works,  by  Philip  H.  Dater,  city  en- 
gineer. George  S.  Edmonstone,  chief  of  design  and  con- 
struction, was  in  direct  charge.  Since  the  change  of  ad- 
ministration early  in  1917  the  work  has  been  handled 
under  A.  L.  Barbur,  commissioner  of  public  works,  by 
0.  Laurgaard,  city  engineer.  R.  E.  Kremers,  chief  of 
the  bureau  of  highways  and  bridges,  is  in  direct  charge 
of  the  construction.  The  railway  work  is  under  the  su- 
pervision of  S.  Murray,  chief  engineer  of  the  Oregon- 
Washington  Railway  &  Navigation  Co.  (Union  Pa- 
cific System),  with  A.  C.  O'Neal  (succeeding  A.  F. 
Marion)  as  engineer  in  direct  charge. 


Society  Service 

A  Section  Dealing  with 
the  Results  of  Teamwork  by  Technical  Men 


To  Publish  Service  Records  of  Members 

In  the  forthcoming  directory  of  the  American  Asso- 
ciation of  Engineers  there  will  be  an  innovation  in  the 
way  of  a  classified  list,  separated  into  the  several 
branches  and  specialties  of  engineers.  Thus,  under  the 
electrical  engineering  division  will  be  sub-heads  of 
members  who  have  had  experience  in  the  deiiign,  in- 
spection, test  or  sales  of  batteries.  In  the  base  or  main 
list,  which  will  be  alphabetical,  regardless  of  grade,  the 
full  service  record  will  be  given,  so  that  the  directory 
becomes  a  guide  to  the  employer  of  engineers  and  a 
silent  salesman  for  the  individual,  to  the  end  that 
quicker  service  may  be  rendered  to  both  parties  in 
fitting  square  pegs  in  square  holes. 


Chicago  Engineers  Discuss  Rapid 
Transit  Policies 

Franchise  questions  and  administrative  problems  of 
municipalities,  though  often  considered  outside  the  field 
of  the  engineer,  are  subjects  in  which  engineers  and  en- 
gineering societies  should  take  definite  and  practical 
interest.  At  a  recent  meeting  of  the  Western  Society 
of  Engineers  the  developments  in  the  Chicago  local 
transportation  problem  since  1897,  and  the  present  ne- 
gotiations aiming  at  more  adequate  service,  were  re- 
viewed by  George  Weston,  chief  engineer  of  the  Board 
of  Supervising  Engineers,  which  has  charge  of  traction 
affairs.  He  submitted  the  results  of  his  study  as  pre- 
liminary to  future  reviews  in  which  the  developments 


may   be  recorded  from  time  to  time,  in  the  society's 
publication.s. 

Feeling  that  engineerH  should  be  a  foctu  wherein  to 
concentra;?  exact  information  for  their  laynum  ac- 
(^uaintances,  the  young  men'.s  committee  of  the  society 
spent  two  evenings  with  Mr.  Weston  previouji  to  hU 
presentation  of  the  subject  to  the  entire  .society.  He 
was  asked  to  outline  the  problem  in  a  popular  way,  to 
answer  popular  objections  and  to  explain  the  political 
aspects  of  the  question.  The  Chicago  traction  situation 
is  complicated,  and  the  aim  of  the  di.scusjiion  wa«  the 
bringing  out  of  the  important  points,  ^o  that  the  engi- 
neers would  be  able  to  talk  intelligently  on  the::ie  prol>- 
lems  and  help  to  guide  public  opinion  on  this  civic 
question. 

Talk  It  Over— and  Out 

Service  to  the  individual  by  the  engmering  societj 
depends  in  large  measure  upon  hew  much  the  individual 
puts  into  the  society.  A  record  of  the  kind  of  recip- 
rocal service  rendered,  how  much  and  how  effective  it 
is,  is  one  of  the  reasons  for  this  column.  Prof.  A.  N. 
Talbot,  president  of  the  American  Society  of  Civil  En- 
gineers, speaking  before  the  Associated  Engineering 
Societies  of  St.  Louis,  put  the  matter  tersely  as  follows: 

"What  functions  relating  to  service  to  its  members 
should  be  assumed  by  an  engineering  society  it  is  dif- 
ficult to  say.  The  service  of  library  and  publications. 
the  opportunity  to  meet  engineers  and  extend  acquaint- 
anceship and  to  learn  about  men  is  freely  given.  But  it 
is  believed  by  many  that  some  needs  of  members,  es- 
pecially of  the  younger  men,  have  not  been  well  handled 
by  the  societies.  Probably  this  is  true,  but  how  to  do 
ihese  other  things  has  not  been  told. 

"An  engineering  society  cannot  use  trades-union 
methods.  Complaint  is  made  about  the  compensation 
of  engineers.  Probably  the  older  men  are  fairly  well 
compensated.  The  young  man  is  not  badl\  off — he  is 
serving  an  apprenticeship  and  drawing  a  salar>.  The 
man  who  has  been  at  work  ten  years  or  more  may  not 
be  so  well  situated,  and  in  some  fields  it  is  probabU 
that  he  is  underpaid.  What  can  be  done?  First,  recog- 
nize the  conditions  as  existing.  Both  the  engineer  and 
the  public  are  responsible.  Discuss  the  problem  and 
work  it  out.  It  seems  possible  that  some  new  organiza- 
tion using  son^e  of  the  methods  of  the  trades  union  may 
undertake  to  regulate  pay  and  conditions  of  work.  That 
this  wi'l  best  serve  the  purposes  of  the  profession  is  a 
question  which  is  worth  discussing. 

"Although  we  may  take  pride  in  the  accomplishments 
of  the  engineermg  societies  the  membership  must  not 
rest  on  past  achievement.  We  must  hold  to  the  proven 
good,  ancient  though  it  may  seem,  but  our  eyes  must 
be  kept  open  for  progress  that  the  society  may  accom- 
plish the  most  for  the  profession  and  the  puolic.  What 
may  best  be  done  to  extend  the  usefulness  of  the  engi- 
neering society  is  an  important  problem  for  the 
societies." 

These  introspective  comments  were  nu.de  early  thi< 
yea'r,  and  we  are  seeing  already  the  fruits  of  Professor 
Talbot's  influence  in  the  advanced  steps  and  open- 
minded  wav  in  which  the  Engineering  Council,  one  of 


1102 


ENGINEERING    NEWS-RECORD 


Vol.  80,  No.  23 


the  most  potent  agents  in  the  hands  of  the  great  na- 
tional organization,  is  "recognizing  conditions  as  they 
exist"  and  getting  first  hand  at  the  pulse  of  the  pro- 
fession from  the  rank  and  file  up  to  those  at  the  top. 
The  speaking  tour  to  the  Middle  West  recently  made  by 
A.  D/Flinn,  secretary  of  the  Engineering  Council,  can 
mean  nothing  else  than  an  intensive  effort  to  find  out  the 
needs  and  build  up  the  machinery  to  meet  them. 


Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 

City  Engineers  and  War  Gardens 

Sir — One  field  for  patriotic  activity  that  is  open  to 
the  city  engineer  is  the  w^ar  garden.  He  knows  v^hat 
lots  are  available  for  cultivation.  His  office  and  field 
force  is  capable  of  performing  the  clerical  and  rough 
survey  v^^ork  necessary  to  the  allotting  and  staking  of 
the  lots.  His  position  renders  it  easy  for  him  to  obtain 
the  use  of  vacant  lots  and,  being  a  city  official,  the  pub- 
lic feels  more  free  to  avail  itself  of  his  services. 

In  Utica  520  war  garden  permits  were  issued  last  year 
and,  in  spite  of  the  exceedingly  wet  season,  the  results 
were  gratifying.  Our  work  resulted  not  only  in  the 
cultivation  of  these  gardens,  under  committee  auspices, 
but  of  countless  other  gardens  as  well.  It  served  to 
show  to  many  persons  that  even  a  small  piece  of  ground 
could  produce  food;  and  it  served,  also,  to  develop  the 
idea  of  gardening,  which,  it  is  expected,  will  not  pass 
with  the  close  of  the  war. 

Joseph  Kemper, 

Utica,  N.  Y.  City  Engineer. 


Sprinklers  of  Equal  Value  as  Construction 
in  Kansas  City  Fire 

Sir — Automatic  sprinkler  production  was  as  much  a 
factor  as  fire-resistant  construction  in  arresting  the 
progress  of  the  conflagration  in  the  wholesale  and  ware- 
house district  of  the  West  Bottoms,  Kansas  City,  Mo., 
Apr.  4,  although  this  would  not  be  gathered  from 
the  article,  "Conflagration  Stopped  by  Fire-Resistant 
Buildings,"  in  the  May  16  issue  of  Engineering  News- 
Record.  The  full  facts  in  the  case  may  be  learned  from 
the  report  on  the  fire  by  the  Missouri  Inspection  Bureau. 

The  conflagration  was  stopped  in  its  southwesterly 
progress  by  the  C.  A.  Murdock  Manufacturing  Co.'s 
building,  five  stories  high  with  walls  of  brick  and  floors 
of  boards  on  joists,  and  the  Kansas  Moline  Plow  Co.'s 
warehouse,  a  7-story  building  of  brick  walls  and  wooden 
floors  of  semi-mill  construction.  Concerning  the  effect 
of  automatic  sprinkler  protection  in  the  Murdock  build- 
ing the  report  says:  "This  building  was  in  the  direct 
path  of  the  fire  on  the  south  side  of  Union  Ave.,  the 
building  adjoining  was  of  the  same  height  and  the 
flames  sweeping  over  the  parapet  set  fire  to  the  roof. 
The  fact  that  the  building  was  sprinklered  stopped  the 
fire  at  this  point  and  served  as  protection  to  property 
beyond." 


About  the  efficacy  of  the  sprinkler  protection  in  the 
Kansas  Moline  Plow  Co.'s  building  the  report  says: 
•This  building  *  *  *  was  directly  exposed  by  the 
burning  buildings  at  40  ft.  and  *  *  *  at  30  ft. 
Wired  glass  windows  directly  exposed  stood  up  well  un- 
der fire  but  were  badly  damaged;  ordinary  glass  win- 
dows dirgonally  exposed  did  not  stand  up  under  fire  and 
were  badly  damaged.  The  sprinkler  system  operated, 
about  26  heads  being  opened,  and  did  good  service  in 
preventing  the  spread  of  the  fire  to  the  interior  of  the 
building." 

The  progress  of  the  fire  to  the  east  was  stopped  by 
the  Ridenour-Baker  building,  of  reinforced  concrete  and 
sprinklered,  but  what  the  Missouri  Inspection  Bureau's 
report  says  about  this  building  does  not  support  the  con- 
tention that  fire-resistant  construction  alone  served  to 
stop  the  progress  of  the  fire.    The  report  reads,  in  part : 

"The  building  was  in  the  direct  path  of  the  fire  and 
severely  exposed.  The  intense  heat  melted  out  the  wired 
glass  windows  protecting  openings  in  the  east  wall  and 
opened  sprinkler  heads  in  the  east  division,  and  al- 
though the  fire  doors  in  the  division  wall  beyond  oper- 
ated, the  fire  also  communicated  through  large  wired 
glass  windows  in  the  south  wall  of  the  west  division,  a 
total  of  265  heads  in  both  divisions  being  opened.  The 
south  wall  was  also  protected  by  open  sprinklers  into 
which  the  water  supply  was  turned  on  a  short  time  after 
the  fire  was  discovered,  thus  forming  a  water  curtain 
which  rendered  excellent  service  in  preventing  the  fire 
from  making  progress  and  communicating  into  the  in- 
terior of  the  building.  It  seems  probable  that  if  this 
building  had  not  been  equipped  with  a  sprinkler  system 
the  fire  would  have  gone  through  it  and  left  nothing  but 
a  concrete  shell.  It  also  served  in  a  measure  as  a  fire 
stop  and  protection  to  property  beyond." 

The  article  also  refers  to  the  Brokers'  Warehouse  and 
Storage  Go's  building  of  reinforced-concrete  construction 
as  an  example  of  the  conflagration  stopping  powei's  of 
fire-resistant  construction.  The  Missouri  Inspection  Bu- 
reau's report  has  this  to  say  about  what  happened  in 
this  building: 

"The  west  wall  was  exposed  withi  i  80  ft.  by  the  burn- 
ing buildings  across  Santa  Fe  St.  and  practically  all  the 
windows  were  burned  out  or  badly  damaged.  The  sprin- 
kler system  operated,  about  30  heads  being  opened,  and 
did  good  service  in  preventing  the  fire  from  spreading 
to  the  interior  building,  the  heads  on  the  first  line  of 
sprinklers  forming  a  partial  wall  curtain.  It  seems 
probable  that  if  this  building  had  not  been  equipped 
with  a  sprinkler  system  the  fire  would  have  gone  through 
it,  leaving  only  a  concrete  shell,  and  would  probably  have 
also  spread  to  the  long  row  of  old  buildings  on  the  north 
side  of  Union  Ave.  beyond." 

In  a  general  reference  to  the  sprinklered  buildings  in- 
volved in  the  fire  the  report  says:  "Four  sprinklered 
buildings  were  involved  and  directly  exposed  in  the  fire. 
Sprinklers  were  undoubtedly  an  aid  to  the  fire  depart- 
ment in  preventing  the  spread  of  the  fire  to  other  build- 
ings. The  low  pressure  in  the  city  mains  caused  the 
secondary  water  supply  from  *  *  *  tanks  to  come 
into  service  *  *  *;  the  private  supplies  through 
sprinklers  preventing  the  fire  from  making  progress  in 
the  buildings  protected." 
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Of  course,  fire-resistant  construction  played  a  part, 
and  a  very  valuable  one,  in  arresting  the  progress  of 
this  fire,  but  by  no  means  the  exclusive  part  asserted 
by  your  correspondent.  One  of  "the  lessons  to  be  learned 
from  this  fire,"  says  the  Missouri  Inspection  Bureau  re- 
port, is  "the  value  of  a  fireproof  and  sprinklered  build- 
ing as  a  fire  barrier." 

National  Automatic  Sprinkler  Association, 

Nevv^  York  City.  Ira  G   Hoagland.  Secretary. 


Their  Third  City  Manager 

Sir — In  the  interest  of  the  profession  I  am  sending  a 
clipping  from  a  mid-western  daily,  with  names  deleted 
for  obvious  reasons. 

A  commission-manager  city  charter  became  effective 
Jan.  1,  1915.  The  first  manager  was  a  municipal  engi- 
neer from  a  nearby  town  and  was  paid  about  half  what 
a  city  of  such  size  should  and  normally  does  pay.  The 
commission  "business  men"  insisted  on  doing  the  detail 
work.  The  "manager"  was  little  more  than  a  clerk. 
In  about  three  months  a  scapegoat  was  needed. 

The  second  manager  was  selected  for  his  record  as  a 
belligerent.  He  came  from  a  larger  city  with  commis- 
sion-manager government,  was  a  thoroughly  trained  en- 
gineer, an  excellent  executive,  experienced  in  nearly  all 
branches  of  city  affairs.  He  was  paid  adequately,  took 
his  work  seriously,  and  gave  an  excellent  administration. 
His  only  fault,  if  it  be  one,  was  a  tendency  to  lavish 
expenditure  for  improvements  that  were  not  strictly 
necessary.  He  grew  to  be  too  able  for  the  city  and  went 
to  a  larger  one. 

The  third  and  present  manager  is  the  hold-over  city 
engineer  from  the  administration  that  preceded  the 
commission-manager  plan.  He  is  an  able  "business" 
man  and  is  well  liked. 

The  candidate  for  water  superintendent  referred  to 
in  the  clipping  is  also  a  hold  over  from  the  old  city 
government.  He  has  come  up  from  the  ranks,  is  a 
good  executive  on  maintenance  work,  is  well  liked  by 
his  men,  who  work  well  for  him.  Unfortunately,  he  is 
handicapped  by  lack  of  education  and  narrowness  of  ex- 
perience (20  years  in  one  town)  and  is  inadequate  for 
the  job  of  correlating  the  new  work  that  is  in  progress 
to  enlarge  the  water-supply.  The  factory-hand  and  re- 
tired-farmer voters  do  not  appreciate  breadth  of  expe- 
rience and  cannot  be  told. 

Subscriber  for  Twenty-Eight  Years. 

[The  gist  of  the  whole  story  told  in  the  clipping  is  an 
argument  in  favor  of  appointing  as  superintendent  of 
water-works  a  "practical"  local  man  who  has  been  in 
the  water  department  for  20  years,  rather  than  go  out- 
side the  city  for  an  engineer.  The  second  city  manager 
and  the  superintendent  of  water-works  who  is  just 
leaving  for  a  better  position,  "both  men  of  unquestioned 
ability,  had  to  work  under  handicaps"  from  which  local 
men  would  have  been  free,  the  argument  runs.  It  is 
said  that  "professional  experts  in  administrative  capaci- 
ties" are  not  looked  on  with  favor  in  the  city.  They  are 
"here  today  and  gone  tomorrow,"  to  more  important 
positions.  True,  the  story  runs,  an  experienced  engi- 
neer is  needed  just  now  to  look  after  projected  im- 
provements to  the  water-works,  and  the  local  man  pro- 


posed for  the  p^isition  lackjs  technical  training,  but  an 
engineer  can  be  called  in  to  make  gorxl  this  man's 
deficiencies,  thus  adding  "technical  ukill"  to  "practical 
ability."  The  local  man  has  always  lived  in  the  city, 
owns  property  and,  like  "our  boys"  (renerally,  shoald 
receive  a  chance  to  "make  g'xxl." 

Local  sentiment  and  practical  politics  of  this  sort 
must  be  reckoned  with,  however  unreasonable  it  may 
seem  to  those  whose  primar>'  interest  is  efficient  city 
administration.  "Peripatetic  municipal  expert-n"  should 
take  notice — and  move  on  to  larger  opportunities  when 
the  value  of  their  services  becomes  more  highly  appreci- 
ated in  other  communities  than  in  thocte  they  are 
serving. —  Editor.  ] 


An  Appreciation  and  Some  Suggestions 

Sir — I  desire  to  thank  the  one  who  compiled  my 
article  in  your  iituc  of .  It  was  a  gVeat  improve- 
ment over  the  original  manuscript.  Writing  is  a  trade, 
like  everything  else.  Some  of  my  old  roughneck  friends 
in  the  Northwest,  when  they  read  that  article,  will  won- 
der what  is  wrong.  I  can  hear  some  say,  "Well,  he  may 
nrite  that  way,  but  damned  if  he  talks  like  it!" 

I  generally  read  the  letters  to  the  editor  first.  The 
improvements  in  engineering  are  in  the  little  things. 
line  upon  line,  precept  upon  precept,  etc.  The  engineer 
is  not  a  writer,  but  he  will  tell  his  stor>'  in  letter  form, 
say  in  three  or  four  hundred  words.  It  seems  to  me 
that  this  feature  will  stand  enlarging  upon  in  your 
paper,  and  as  variety  is  the  spice  of  even  a  technical 
journal,  little  matters  of  side  interest  to  engineers  are 
very  readable  and  are  appreciated. 

I  note  in  past  numbers  some  complaint  that  engineers 
are  too  narrow — that  they  have  a  2  x  4  outlook  on  ihe 
world.  Well,  this  is  true.  About  75*^,  of  the  profession 
have  a  smattering  of  mathematics,  a  little  miscellaneous 
junk  known  as  engineering,  something  about  basetiall 
and  pool.  A  few  of  the  old-timers  knew  more  about  the 
B  irbarj'  Coast  than  the\  did  about  bridge  designing. 
(I  say  "a  few,"  as  we  want  to  let  them  down  easy,  in 
remembrance  of  many  rathskellar  nights  in  the  dim 
but  alas,  not  forgotten,  past.)  To  make  up  for  some 
of  these  lost  years,  when  we  were  doing  our  bit  in  an 
effort  to  make  Milwaukee  famous,  would  it  ^e  possible 
for  EiKjineerinti  Xtics-Rerorfi  to  run  one  good  article 
every  month  on  some  state,  federal  or  international 
subject — something  right  up  to  the  minute,  and  written 
exclusively  for  engineers?  If  we  are  to  be  city  nuin- 
agers  and  leaders,  we  would  like  a  few  pointers  on 
histo.y,  poliiics.  biography,  all  written  for  a  special 
purpose.    It  wo'ild  help  us  to  got   mi  th.«  right  trade. 

Engineer. 


Compulsory  SchiH)l  Ventilation  Proposed 

Compulsor>-  ventilation  for  school  building  is  beinc 
urged  in  Missouri  and  Kansas,  and  a  joint  committee 
on  the  subject  has  been  appointed  by  the  Kansas  Cit>' 
chapters  of  the  American  Institute  of  Architects  and  the 
American  Society  of  Heating  and  Ventilating  Engineers. 
This  committee  will  coi>perate  with  the  Kansas  State 
Teachers'  Association  and  the  Kansas  State  Associa- 
tion of  Public  Health  Ofticers.  both  of  which  organiza- 
tions are  interested  in  the  matter. 
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Home-Made  Concrete  Dam  at  Hill, 
New  Hampshire,  Fails 

Remains  of  Structure  Designed  Without  Engineer- 
ing Advice  Show  Poor  Workmanship — 
Flood  Causes  Much  Damage 

FAILURE  of  a  concrete  dam  about  100  ft.  long  and 
35  ft.  high  at  Hill,  N.  H.,  about  25  miles  north  of 
Concord,  on  the  evening  of  May  29,  caused  considerable 
property  damage  and  the  loss  of  one  life.  The  destruc- 
tion extended  for  a  distance  of  half  a  mile  below  the 
dam.  Three  highway  bridges  and  a  railroad  bridge 
were  washed  out,  two  factories  and  a  number  of  houses 
were  wrecked,  and  three  other  dams  were  more  or  less 
damaged.  A  brief  investigation  of  the  disaster  made 
for   Engineering    News-Record   by    George    G.    Shedd, 


years  ago,  is  of  cyclopean  concrete,  about  35  ft.  high 
above  the  bed  of  the  stream  and  about  100  ft,  long  on 
its  crest,  with  a  wing  wall  extending  some  75  ft.  further 
on  the  left  bank.  The  banks  are  steep  and  generally 
are  of  a  hard  cemented  sand  and  clayey  material,  with 
occasionally  a  layer  of  pure  sand. 

"The  sketch  shows  the  general  design  of  the  dam. 
No  plans  are  available  and  the  depth  to  which  the  foun- 
dations were  carried  could  not  be  determined  definitely 
upon  our  brief  visit.  The  owner  states,  however,  'that 
they  were  in  general  carried  10  or  12  ft.  below  the  orig- 
inal surface,  and  that  the  bottom  was  of  hard  material 
and  was  tested  every  2  ft.  longitudinally  by  driving  an 
iron  bar  down  from  12  to  18  in.  In  some  cases  the  bar 
had  to  be  pulled  by  a  derrick.' 

"The  spillway  is  34  ft.  long  with  three  piers  support- 
ing flashboards.     The  thickness  of  the  spillway  wall  is 


HOLE  TORN  THROUGH  DAM,  AS  SEEN  FROM  UPSTREAM  AND  DOWNSTREAM   SIDES,  RESPECTIVELY 
Note  in  right-hand  view  end  of  dam  abutting  in  hardpan  bank,  and  buttress  fallen  away  because    of  lack  of  bon(J 


Chester  W.  Smith,  and  P.  A.  Shaw  of  L.  H.  Shattuck, 
Inc.,  engineers  and  contractors,  Manchester,  N.  H.,  in- 
dicates that  the  structure,  which  was  built  without  engi- 
neering advice,  was  deficient  in  several  respects. 

The  Woodward  dam  is  situated  on  Flander's  Brook, 
a  tributary  of  the  Pemigewasset  River,  about  half  a 
mile  from  the  village.  The  total  fall  from  full  reservoir 
to  the  river  is  about  120  ft.  The  drainage  area  is  ap- 
proximately 8  sq.  miles,  and  the  reservoir  is  estimated 
to  have  an  area  of  from  20  to  35  acres,  with  a  maximum 
depth  of  30  ft.  The  dam  was  built  to  supply  power  for 
the  New  England  Novelty  Co.  and  the  electric  light  plant 
furnishing  electricity  for  the  village  of  Hill. 

A  short  distance  below  the  dam  is  another  concrete 
dam.  Just  below  that  were  the  electric  light  plant  and 
the  novelty  works  in  the  same  building.  A  highway 
reaching  this  plant  crossed  the  brook  at  two  points  and 
joined  a  state  highway  in  the  village  just  south  of  its 
crossing  over  the  brook.  East  of  the  state  highway  the 
Bristol  branch  of  the  Boston  &  Maine  R.  R.  crossed  the 
brook.  Along  the  brook  were  also  a  timber  crib  dam, 
a  timber  frame  dam  and  the  plant  of  the  George  H. 
Adams  Needle  Company. 

Following  are  comments  on  the  disaster  by  Mr.  Shedd : 

"The  failure  of  the  Woodward  dam  illustrates  to  a 
marked  degree  the  necessity  of  competent  engineering 
advice  in  the  design  and  supervision  of  construction  of 
dams.  The  owner,  a  successful  manufacturer,  designed 
and  supervised  this  dam  with  the  help  of  a  good  mason 
for  his  foreman. 

"The  dam,  which  was  completed  about  four  or  five 


about  11  ft.  where  it  rests  upon  a  foundation  some  5  ft. 
above  the  bed  of  the  stream.  The  foundation  below  this 
point  is  apparently  carried  down  vertically  about  15  ft. 
wide.  At  each  end  of  the  spillway  was  a  buttress.  The 
right  abutment,  which  was  the  one  that  failed,  was  4.2 
ft,  wide  on  top  for  the  greater  part  of  its  length,  but 
increased  to  9.5  ft.  at  the  spillway.  It  was  built  plumb 
on  the  upstream  side,  with  a  very  slight  batter  on  the 
downstream  side.  A  narrow  buttress  supported  the 
abutment  about  midway  of  the  thin  portion  of  the  abut- 
ment. The  30-in.  penstock  was  built  into  the  dam 
just  to  the  right  of  the  spillway.  At  the  upstream 
end  of  this  was  a  gate  and  screen  chamber.  Below  the 
spillway  in  the  bed  of  the  stream  there  was  a  thin 
concrete  apron  extending  possibly  10  ft.  downstream. 

"The  dam  failed  about  7.30  p.m.,  May  29.  A  watch- 
man employed  by  the  novelty  works  first  noticed  an  un- 
usual amount  of  water  coming  over  the  old  concrete 
dam  just  above  the  novelty  works,  and  thinking  some 
boys  had  opened  the  upper  dam  gate,  started  up  to  in- 
vestigate it.  He  found  the  water  coming  through  in 
great  quantities  immediately  under  the  gate.  He 
rushed  back  to  telephone,  and  warned  the  owner  and 
the  people  below.  The  owner  had  time  to  drive  nearly 
up  to  the  dam  before  it  finally  broke  away. 

"In  its  path  down  the  stream  the  flood  first  destroyed 
both  wings  of  the  concrete  dam  immediately  above  the 
novelty  works,  demolished  the  greater  portion  of  the 
factory,  took  out  completely  a  new  two-story  house  just 
below,  completely  obliterated  a  highway  bridge  and 
then  was  somewhat  retarded  by  filling  in  a  flat  above  the 
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next  highway  bridge.  This  second 
highway  bridge  had  an  opening  be- 
tween abutments  of  about  10  x  30  ft., 
and  the  flood  marks  show  that  the 
water  stood  about  6  ft.  above  the 
bridge.  The  flood  area  at  this  point 
is  about  850  square  feet. 

"Several  hundred  feet  below  this 
bridge  was  a  stone-filled  timber  crib 
dam.  The  flood  overtopped  this  dam 
about  S  ft.  without  doing  serious 
damage,  except  that  it  washed  around 
the  right  end,  making  a  hole  about 
60  ft.  wide,  and  displaced  the  pen- 
stock from  this  dam  to  the  needle 
works.  The  next  dam  below  is  a 
simple  frame  timber  dam  which  also 
stood  the  flood  without  damage  to 
itself,  although  the  water  cut  into  the 
right  bank  10  or  15  ft.  Immediately 
below  this  last  dam  is  the  George  H. 
Adams  Needle  Co.  A  wing  of  this  factory  was  completely 
torn  off,  and  considerable  damage  was  done  to  the 
equipment. 

"Below  the  needle  factory  a  large  dwelling  was  re- 
moved from  its  foundations  and  a  tenement  in  an  ell 
completely  torn  off  and  demolished.  The  bridge  at  the 
state  highway  was  completely  washed  out,  as  well  as  a 
number  of  buildings  in  this  vicinity.  The  bridge  of  the 
Boston  &  Maine  R.  R.  was  washed  out,  as  well  as  several 
hundred  feet  of  the  embankment. 

"Throughout  the  path  of  the  flood  the  banks  were 
badly  eroded,  and  trees  were  uprooted.  Eyewitnesses 
state  that  the  bulk  of  the  flood  passed  in  about  twenty 
minutes  and  that  in  forty-five  minutes  from  the  time 
the  first  warning  was  given  the  stream  was  practically 
back  to  normal  again. 

"The  sketch  and  photographs  show  the  break  in  the 
dam.  Opinions  differ  as  to  whether  the  first  break 
occurred  in  the  masonry  itself,  or  whether  the  founda- 
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tion  under  the  masonry  was  first  washed  out.  Sound- 
ings and  a  detailed  examination  of  the  bottom  have  not 
yet  been  made,  so  it  is  impossible  to  make  a  definite 
statement  as  to  just  what  did  occur. 

"The  masonry,  however,  shows  very  poor  workman- 
ship. No  attention  was  apparently  shown  to  bond.  The 
fracture  shows  several  large  flat  stones  bedded  in  the 
same  plane,  and  also  numerous  large  voids,  indicating 
that  the  stones  were  placed  first  and  the  concrete  was 
dumped  around  them,  a  procedure  that  is  not  allowed  in 
good  practice. 

"The  dam  section  is  extremely  light;  in  fact,  it  is 
diflScult  to  understand  why  the  dam  did  not  break  when 
it  was  first  filled.  As  it  has  stood  so  long,  however,  it 
seems  reasonable  that  the  failure  did  not  originate  in 
the  masonr>%  but  did  originate  in  a  small  leak  under 
the  foundation  which  gradually  grew  larger  and  finally 
washed  out  enough  supporting  earth  to  allow  the  ma- 
sonry to  give  way  at  a  poin.  where  the  bond  was  weak." 

These  are  the  conclusions  drawn  by  Mr.  Shedd  and 
his  associates: 

1.  The  foundation  was  not  suitable  for  a  dam  of  this 
type  and  height. 

2.  Even  with  a  good  rock  foundation  the  Jam  was 
much  too  light  to  be  considered  safe. 

3.  The  materials  were  fairly  good,  but  the  workman- 
ship was  poor. 

The  dam  was  built  previous  to  the  passing  of  the  Now 
Hampshire  law  which  provides  that  plans  'or  all  new 
dams  shall  be  submitted  to  the  Public  Service  Commis- 
sion for  approval. 


CHARACTER  OF  MASONRY  SEEN  AT  CLOSE  R.\NGE 


Alaskan  Railway's  First  Shipment  of  Coal 

The  first  commercial  shipment  of  coal  over  the  new- 
Alaskan  Government  railway  from  the  mine  operated 
by  the  Alaskan  Engineering  Commission  was  made  in 
the  last  week  of  April.  A  consignment  of  100  tons 
from  the  Chickaloon  field  went  to  Seattle.  Wash.,  on 
the  steamship  Alameda.  The  coal  was  snipped  in  sacks 
under  a  freight  rate  of  $5  per  ton  for  shipments  of 
100  tons  or  more,  and  $7.50  per  ton  on  shipments  of 
less  than    100  tons. 
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First  Emergency  Yard  Ship  Launched 
at  Newark  Bay 

Freighter  "Agawam"  Completed    by  Submarine  Boat  Corporation — 
5500-Ton  Steel  Fabricated  Vessel 

Turning  out  fabricated  steel  ships  at  Hull  parts  for  the  ships  are  being 
the  agency  yards  of  the  Emergency  made  at  56  structural-steel  fabricating 
Fleet  Corporation  began  May  30  with  plants,  steel  being  furnished  by  27  mills, 
the  launching  of  the  freighter  "Aga-  About  200  other  shops — foundries,  ma- 
wam"  at  Newark  Bay  by  the  Subma-  chine  shops  and  the  like — produce  other 
rine  Boat  Corporation,  in  the  presence  material  and  equipment  to  make  up  the 
of  Director  General  Charles  M.  Schwab,     finished  ship. 

The  parts  are  fab- 
ricated in  the  outside 
shops  as  completely  as 
practicable,  and  ship- 
ped to  the  yard  ready 
for  erection.  The  curv- 
ed plates  and  frames 
of  the  hull  are  shaped 
in  the  shipyard  shops, 
but  the  straight  parts 
arrive  at  the  yard 
punched  and  riveted 
complete.  The  trans- 
verse frame  members 
in  the  double  bottom 
are  assembled  in  groups 
of  two  or  three  with 
the  connecting  inter- 
costals,  before  ship- 
ment, to  save  some  of 
the  field  riveting  and 
speed  the  erection. 
Henry  R.  Carse,  presi- 
dent of  the  Submarine 
Boat  Corporation,  said 
in  an  address  at  the 
launching  that  95%  of 
the  work  in  forming 
the  parts  of  the  hullTs 
done  at  distant  shops, 
from  drawings  and 
templets  furnished  by 
the    yard.      He    stated 

TWO  VIEWS  OF  "AG  AW  AM"— JUST  BEFORE  AND  JUST 
AFTKK    LAUNCHING 

representing  the  Fleet  Corporation. 
The  "Agawam"  is  one  of  a  lot  of  150 
vessels  of  identical  size  and  construc- 
tion which  the  Newark  Bay  yard  is 
building  for  the  Government.  It  is 
343  ft.  long  on  deck,  46  ft.  in  beam, 
and  281/2  ft.  deep  (moldod).  At  23  ft. 
draft  the  vessel  has  a  carrying  capacity 
of  5500  gross  tons,  and  is  expected  to 
maintain  a  speed  of  10^/^  knots. 

The  Newark  Bay  yard  was  built  last 
fall  and  winter,  the  Emergency  Fleet 
Corporation  having  contracted  for  the 
ships  in  September.  Twenty-eight 
shipways  were  laid  out,  and  ship  steel 
is  now  being  erected  on  all  of  them. 
Machinery  and  equipment  will  be  in- 
stalled at  a  fitting-out  dock  along  one 
side  of  the  yard, 
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that  the  parts  when  brought  together 
at  the  yard  fitted  perfectly. 

The  keel  of  the  "Agawam"  was  laid 
in  December,  when  the  yard  was  still 
under  construction.  The  schedule  for 
the  construction  of  the  remaining  149 
ships  calls  for  launching  and  delivery 
of  two  or  three  vessels  every  week. 

[A  description  of  the  erection  equip- 
ment at  the  Newark  Bay  yard  will 
be  found  on  p.  1073  of  this  issue  of 
Engineering  News-Record.'] 


War  Industries  Board  Now 
Independent  Body 

Overman  Law  Gives  President  Power 

to  Confer  Rank  Equal  to  That  of 

Other  Departments 

The  War  Industries  Board  has  been 
made  an  independent  department  of  the 
Government  with  executive  powers, 
through  an  order  issued  by  President 
Wilson,  Originally  the  industries 
board  was  a  division  of  the  Council  of 
National  Defense.  Under  the  terms 
of  the  Presidential  order,  the  War  In- 
dustries Board  now  becomes  as  much 
an  executive  department  of  the  Gov- 
ernment as  is  the  Treasury  Depart- 
ment or  the  War  Department.  The 
creation  of  the  board  as  a  distinct 
branch  of  the  Government,  responsible 
directly  to  the  President,  was  made 
possible  by  the  terms  of  the  Overman 
law  authorizing  the  President  to  re- 
organize Governmental  departments 
and  agencies. 

The  advisory  commission  of  the 
Council  of  National  Defense,  under 
which  the  War  Industries  Board  was 
previously  constituted,  was  intended  to 
act  purely  as  an  advisory  body, 
whereas  the  work  of  the  Industries 
Board  was  executive,  i.  e.,  the  War 
Industries    Board    was    an    executive 
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body  subordinate  to  an  advisory  body 
of  the  Government.  This  situation 
was  responsible  for  the  radical  chan(fe 
in  organization  which  has  now  been 
made. 
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Two  Big  Federal  ManaRerships 
Go  to  Engineers 

Elisha  Lee  and  A.  W.  Thompson  have 
been  appointed  Federal  managers  of 
the  Eastern  lines  of  the  Pennsylvania 
and  Baltimore  &  Ohio  R.R's,  respect- 
ively. Samuel  Rea  and  Daniel  Willard 
will  remain  presidents  of  the  com- 
panies, in  charge  of  corporate  affairs. 

Both  Mr.  Lee  and  Mr.  Thompson  are 
engineers.  Mr.  Lee  has  been  in  the 
service  of  the  Pennsylvania  since  his 
graduation  from  the  Massachusetts 
Institute  of  Technology  in  1892.  In 
1909,  when  he  had  advanced  in  the 
maintenance  -  of  -  way  department  to 
principal  assistant  engineer,  he  was 
made  superintendent  of  the  New  York, 
Philadelphia  &  Norfolk  R.R.  He  was 
subsequently  promoted  to  be  assistant 
to  the  general  manager,  general  su- 
perintendent, assistant  general  man- 
ager, general  manager  and  vice  presi- 
dent. His  promotion  to  general 
manager  occurred  early  last  year. 
Mr.  Lee  has  had  a  prominent  part  in 
the  negotiations  between  the  railroads, 
the  brotherhoods  of  trainmen  and  the 
arbitration  boards  regarding  the  vari- 
ous wage  controversies  of  recent  years. 

Mr.  Thompson,  likewise,  has  been  with 
the  Baltimore  &  Ohio  since  his  gradua- 
tion, in  1897,  from  Allegheny  College. 
He  was  successively  assistant  engineer, 
division  engineer,  division  superintend- 
ent, chief  engineer  maintenance  of  way, 
chief  engineer,  general  manager  and 
vice  president.  Last  November  he  was 
chosen  by  the  Railroads'  War  Board 
to  establish  headquarters  at  Pittsbuigh 
and  attempt  to  relieve  the  congestion 
thei-e. 

George  W.  Stevens,  formerly  presi- 
dent of  the  Chesapeake  &  Ohio  Ry., 
has  been  made  Federal  manager  of  that 
road. 

New  Highway  Will  Have  Tunnel 
One  Mile  Long 

A  tunnel  a  mile  long  will  be  a  novel 
feature  on  the  highway  to  be  built  be- 
tween Clark's  Summit  and  New  Milford. 
Pa.  The  road  will  be  built  upon  right 
of  way  released  by  the  Delaware,  Lack- 
awanna and  Western  Railroad  Com- 
pany. 

The  land  was  vacated  some  yeai-s  ago 
by  the  railroad,  but  up  to  the  present 
time  legal  difficulties,  such  as  the  re- 
lease of  reversionary  rights  by  abutting 
property  owners,  have  stood  in  the  way 
of  the  work. 

These  have  now  been  overcome  by  the 
efforts  of  the  Lackawanna  Trail  Assn., 
and  the  state  has  accepted  the  old  road- 
bed for  a  state  highway. 

The  road  will  supply  a  much  needed 
route  between  Scranton,  Pa.  and  Bing- 
hamton,  N.  Y. 


Government    Ha.s    Openings    for 
Technical   .Men 

The     United     States     Civil     Service 

Commis.sion  is  experiencinR  'iflRculty 
in  obtiiining  a  sufficient  number  of 
eligibles  for  many  lines  of  work,  and 
it  urges  qualified  persons  to  offer  their 
services  to  the  Government  at  this  time 
of  great  need.  Among  the  positions 
now  open  are  the  following: 

Ciual  RotrBnr«>  H«Ury 
.•^up'TviiiinK     cnginrrr,     con- 

ntriirticri                                  .  $9  04  to  $16  00  a  rUy 

AxsKtiint  riiati-rinl  rnciliMT...  4.48  to       6  40  a  day 

Iti'TriKi-raliriK  ••nifinwr J.OOO  a  y»^r 

Coiixtni'-tion  rnKine^r 2,400  a  yt^r 

I'hiiinitiK  r-kprrt          2.400  a  yrar 

AmhitiTt 2.500  to     3.500  a  yrar 

Stnir-tiiral  (Icaiicnpr 2,400  to    2.700  a  year 

Arrhitortural  clfniKiMT 2,100  to     2,700  a  yrar 

.S.-ni(>r    arehit<>rtunil   draft*- 

nian 1,800  to    2,100  a  year 

Junior   arrhitcctural   draft*- 

riian          .    .               1,200  to     1,800  a  yrar 

.\rfhitccfiiral  trariT     1,000  to     1.200  a  year 

Knuini'iTinK  draftsman J. 04  to      7  04  a  day 

Mprhaniral  draftunian    4  00  to       8  00  a  day 

Mctiil  furniture  draftsman...  4  00  to      6  00  a  day 

.Apprriilico  draftsiiian 480  a  y^ar 

.Ship  dritftNrnan    4  00  to       6.88  a  day 

f'opvi.st.  draftsman 2.00  to      3.44  a  day 

Tonouraphio  and  subsurface 

draflaman 4.48  to      5.04  a  day 

Expert       in       motor-vehicle 

.standardization  1.600  to  3,000  a  year 
.-V.ssistant    inspector    of    hull 

material      4.48  to      5.04  a  day 

Suhinspector,  mechanical. ..  .  3.52  to  6.00  a  day 
Assistant     in.spector  of  engi- 

nccrinK  material 4.00  to       4.48  a  day 

Applicants  are  not  required  to  re- 
port at  any  place  for  examination  but 
are  rated  upon  their  education,  train- 
ing and  experience,  and  in  some  cases 
on  work  submitted  with  the  applica- 
tion. Physical  ability  is  also  consid- 
ered in  some  instances.  Ratings  are 
arrived  at  from  information  set  out  in 
the  application  blank  and  from  cor- 
roborative evidence. 

The  commission  calls  particular  at- 
tention to  the  fact  that  all  necessary 
information  concerning  civil  service 
positions,  and  application  blanks  there- 
for, may  be  obtained  free  by  applying 
to  the  commission's  representative  at 
the  postoffice  in  any  important  city,  or 
by  addressing  "The  United  States  Civil 
Service  Commission,  Washington,  D. 
C."  Many  of  the  drafting  positions  are 
open  to  women. 
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Concrete  Steam.ship  Makes  Trip 
in  Rough  Weather 

The  concrete  steam.ship  "Faith,"  re- 
cently completed  at  San  Francisco, 
made  the  trip  from  San  Francisco  to 
Seattle  in  six  days  and  four  hours, 
under  adverse  weather  conditions. 
Though  the  time  was  slow,  it  is  con- 
sidered by  mai  .ne  men  a.s  fast  as  t^e 
average  vessel  equally  powered  would 
have  made  under  similar  weather  con- 
ditions. The  boat  is  reported  to  have 
encountered  gale  after  gale  with  a 
velocity  of  75  to  SO  miles  per  hour. 
During  the  worst  of  the  blows  the 
vessel  was  slowed  down  to  2  to  4  knots, 
using  only  such  power  as  was  required 
to  hold  up  against  the  head  wind.  C.  C. 
Kinsman,  the  chief  engineer,  reports 
that  not  more  than  1600  hp.  of  the 
1750  hp.  available  was  used  at  any  time. 

F.  R.  McMillan  and  H.  S.  Laeffler 
accompanied  the  "Faith"  as  representa- 
tives of  the  Emergency  Fleet  Corpora- 


t;  .r        T>..y   n 
"  ' '      •        '     •  i 
meann  of  a 
siirned  ipccLa  -pose.     Tbo 

•1   K*vo  aa 
.ly  the  b*- 
ria,i.,r    or    If..-    r«rirsrorcc«l-cooertt»  bvU 
in  hiirh  seas. 

In  describini;  the  trip  it  was  said  that 
the  boat  developed  but  tUght  roll  do- 
spite  the  heary  seas  and  that  thoro 
was  a  notable  abaoneo  of  tho  vfbrstiea 
usual  in  steel  or  wooden  vcasob  whoa 
waves  broke  over  the  deck.  Tho  chief 
engineer's  comment  was,  **! 
better  on  any  ship." 


Elected    as    .Members    of    Board, 
Engineering  Foundation 

At  the  rvK  ■  '  '       --  trus- 

tees of  the  U-  .-^oeioty, 

which  was  held  in  .New  lort.  May  2S. 
Calvert  Townley,  of  the  Weatinchouoe 
Electric  &  Manufacturings  Co..  Now 
York,  was  elected  a  member  of  tho 
Engineering  Foundation  Board  to  me- 
ceed  Gano  Dunn. 

The  following  additional  mombors 
were  elected: 

Silas  H.  Woodard.  consaltintr  engi- 
neer; Dr.  Joseph  W.  Richards.  profe»- 
sor  of   n.- •    "  .    Lehigh    University, 

South    P.  Pa.;    Dr.    Darid    S. 

Jacobus,  a:ivi.s«jry  engineer,  Babcodi 
&  Wilcox  Co..  New  York;  H.  Hobart 
Porter,  of  Sanderson  &.  Power,  consult- 
ing engineers.  New  York. 


Highway  Traffic  .Vssociation  Will 
Hold  -Meeting  June  12 

A    public    •  f    the    Highway 

Traffic  Assn.  vte  of  New  York 

will  be  held  \n  li.t  >{r.ll  room  of  tho 
.Automobile  Club  of  America.  247  West 
54th  St.,  New  York  City,  at  8:30  p-m., 
June  Iw. 

Gen.   Francis  V.  Greene.  Georg*  H 
Pride,  member  of  the  highways  trans- 
port committee  of  the  Council   of  Na- 
tional Defense,  \Vt1!'!«T»i   A     B««5«tt.  of 
the  6un>au  of  M  irch  of 

New    York   City.  .-^     Orr. 

president  of  the  New  "i^r*.  Tiu.m  Own- 
ers' Assn..  will  »•■  ?ak  on  the  topic. 
"Should  Cnnecv^sary  Obstructions  and 
1'i.vements  Full  of  Holes  on  New  York 
City's  M  il  TraflW  Streets 

Be  Toll-  he  War?"    The 

addresses  will  In-  followed  by  a  ptwral 
discussion. 

Agitate  for  Old  Design  of  Ohio 
River  Bridge  at  McKees  Rocks 

The  War  Hcpartment  .author. f.os  at 
Washington  have  again  be»n  requested 
to  permit  the  erection  of  the  bridge 
over  the  Ohio  River  at  McKees  Rocks, 
on  the  lines  originally  drawn  by  the 
local  authorities.  The  plans  were  held 
up  because  of  the  dem:«nd  of  the  War 
Department  that  the  span  be  made  200 
ft.  longer  than  in  the  original  designs. 

The  local  authorities  now  believe 
that  the  War  Department  may  recede 
from  its  original  positioa  in  the  ma(« 
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ter  on  account  of  the  probable  value  of 
such  a  bridge  in  connection  with  the 
new  ordnance  plant  on  Neville  Island. 
The  local  authorities  have  asked  for 
permission  to  proceed  at  once. 


Board  Finds  Canadian  Northern 
Stock  Worth  $18  a  Share 

A  valuation  of  $18  per  share,  mak- 
ing a  total  of  $10,800,000  for  the  600,- 
000  shares  of  common  stock  of  the 
Canadian  Northern  Ry.  in  private 
hands,  was  announced  May  25  by  the 
board  of  arbitration  sitting  in  the  case. 
The  Dominion  Government  already 
owns  400,000  of  the  million  shares  of 
common  stock;  and  last  year  the 
Dominion  Parliament  passed  an  act  for 
the  acquisition  of  the  remaining  shares, 
most  of  which  are  held  by  the  Macken- 
zie-Mann interests.  The  arbitration 
board  to  determine  the  amount  to  be 
paid  hno  been  sitting  since  March. 

In  reaching  its  conclusions  the  board 
accepted  as  an  index  of  the  surplus  of 
assets  over  liabilities  the  valuation  of 
$25,000,000  made  by  Prof.  George  F. 
Swain  for  reproduction  cost  less  depre- 
ciation. The  board  did  not  consider 
this  a  true  indication  of  the  value  of 
the  stock,  however,  on  account  of  the 
uncertainty  of  the  company's  prospec- 
tive earning  power.     The  board   said: 

"Prospective  earning  power  is  per- 
haps more  important  than  any  other 
element  in  ascertaining  the  value,  and 
in  arriving  at  a  conclusion  we  have 
given  careful  consideration  to  the  past 
history  of  the  company,  its  earnings 
and  expenditures,  the  present  financial 
position  of  the  company,  the  location 
of  its  lines  and  their  construction,  the 
other  railways  already  existing  in  com- 
petition, the  rate  of  interest  on  the 
jfunded  and  other  debts  of  the  company, 
the  probable  future  growth  of  the 
population  and  business  of  the  country, 
and  all  other  facts  which  seemed  to  us 
to  have  any  bearing  upon  the  question. 
It  is  apparent  that  there  is  great  room 
for  difference  of  opinion  in  the  matter 
involving  so  many  elements  of  uncer- 
tainty and  speculation,  but  after  taking 
into  consideration  all  the  circumstances 
which  appear  to  us  to  be  entitled  to 
weight  in  determining  so  difficult  a 
question,  we  came  to  the  conclusion  we 
have  mentioned." 

The  actual  payment  will  be  reduced 
to  $16.66  2/3  per  share,  inasmuch  as  the 
Parliamentary  act  limited  the  total  pay- 
ment to  $10,000,000.  Representatives  of 
the  company,  on  the  other  hand,  claimed 
a  value  of  $50  per  share. 


Free  Anti-Typhoid  Inoculation 

The  United  States  Public  Health 
Service  will  administer  anti-typhoid 
inoculation  without  charge  to  all  who 
apply  to  any  of  its  hospitals  or  field 
offices,  according  to  an  announcement. 
Information  as  to  the  location  of  hospi- 
tals and  field  offices  where  this  inocula- 
tion can  be  secured  may  be  obtained  by 
addressing  the  Public  Health  Service, 
Washington,  D.  C. 


Conter  on  Return  Load  Bureaus 
and  Rural  Motor  Express 

A  conference  to  form  a  national 
organization  for  the  promotion  of  re- 
turn load  bureaus  and  rural  motor 
express  routes  was  held  in  Washing- 
ton June  4-5.  The  membership  of  the 
conference  was  composed  of  the  high- 
ways transport  committee  of  the 
Council  of  National  Defense  and  simi- 
lar committees  of  State  councils  of 
defense.  It  expected  to  work  out  a 
definite  prog:  am  already  formulated  by 
the  highways  transport  committee  of 
the  Council  of  National  Defense.  A 
definite  program  has  been  prepared  for 
each  state  that  will  promote  the  use 
of  motor  trucks  in  the  most  efficient 
manner  along  these  lines. 

Bulletin  No.  2,  entitled  "The  Rural 
Motor  Express,"  has  just  been  issued 
by  the  highways  transport  committee 
of  the  Council  of  National  Defense. 
In  it  the  committee  emphasizes  the 
need,  so  often  expressed  lately,  of 
greater  use  of  our  highways  for  trans- 
portation purposes.  It  explains  the 
purposes  for  which  motor-truck  trans- 
portation is  recommended,  gives  a  plan 
of  organization,  cites  those  Govern- 
ment departments  which  have  advo- 
cated its  use  and  their  reasons  thereior, 
and  gives  examples  of  cases  in  which 
it  has  been  used  successfully. 


Open  Trent  Canal  Connecting 
Lakes  Ontario  and  Simcoe 

The  Trent  Canal,  which  has  been 
completed  from  Lake  Ontario  to  Lake 
Simcoe,  was  formally  opened  for  traf- 
fic on  Monday  of  this  week  by  the  Hon. 
J.  D.  Reid,  manager  of  railways  and 
canals  of  the  Dominion  of  Canada. 
The  occasion  was  marked  by  elaborate 
ceremonies. 

Although  communication  has  been 
established  between  Lake  Ontario  and 
Lake  Simcoe  by  the  completion  of  one 
section  of  the  canal,  work  on  the  Sev- 
ern River  section  has  been  suspended 
and  will  not  be  resumed  until  after  the 
v/ar,  because  of  the  high  cost  of  labor 
and  materials  and  the  demand  for 
money  for  other  more  pressing  needs. 
It  is  expected  that  the  opening  of  the 
canal  to  Lake  Ontario  will  be  a  strong 
factor  in  facilitating  shipments  of  coal 
to  Peterboro  and  other  points  on  the 
canal  by  an  all-water  route.  The  Trent 
Canal  has  been  under  construc^-ion  for 
more  than  a  quarter  of  a  century  and 
some  sixteen  and  a  half  million  dol- 
lars have  been  expended  in  its  con- 
struction. From  Lake  Ontario  to 
Peterboro,  it  has  a  depth  of  8  ft.  4  in., 
and  from  there  on  a  depth  of  6%  feet. 


Decision  Against  Luten  Spandrel 
and  Bar  Patents  Upheld 

The  United  States  Circuit  Court  of 
Appeals  for  the  sixth  circuit.  Judges 
Warrington,  Knappen  and  Denison,  on 
May  7  affirmed  the  judgment  of  the 
lower  court  in  the  case  of  Daniel  B. 
Luten  vs,  W.  F.  Whittier  et  al.,  involv- 


ing certain  patents  on  reinforced-con- 
crete  arch  bridge  design.  The  lower 
court  case  was  decided  Oct.  13,  1916, 
in  the  United  States  District  Court  for 
the  Southern  District  of  Ohio,  when 
Judge  Sater  dismissed  the  bill  on  the 
ground  that  the  patents  were  invalid. 
The  patents  involved  were  No.  853,203 
(Claims  3,  7,  10,  15,  and  21)  and  No. 
1,070,?03  (Claim  1).  The  former 
patent  is  on  a  method  of  placing  rein- 
forcement in  an  arched  concrete  bridge 
so  as  to  unite  the  spandrel  to  the  bar- 
rel and  thus  strengthen  the  latter.  The 
latter  patent  is  on  reinforcing  bars  in 
which  transverse  ribs  are  spaced  apart 
more  than  ten  times  their  height. 

To  Return  Highly  Skilled  Drafted 
Men  to  War  Industries 

In  response  to  appeals  from  all  over 
the  country,  the  War  Department  has 
decided  upon  a  policy  which  will  per- 
mit the  return  to  necessary  industries 
of  highly  skilled  men  taken  from  such 
industries,  under  a  system  of  furlough 
which  will  be  automatic,  and  which  will 
not  in  the  future,  as  in  the  past,  leave 
to  the  discretion  of  company  and  other 
subordinate  commanders  the  question 
of  whether  such  furloughs  shall  be 
granted.  Thousands  of  applications  for 
such  furloughs  are  now  being  sent  out 
of  Washington  by  various  branches  of 
the  War  Department,  in  response  to 
the  appeals  of  manufacturers  and  other 
producers  of  war  material  whose 
draftsmen,  mechanics  and  other  em- 
l^Ioyees,  engaged  upon  Government 
orders  for  war  work,  have  been  taken 
from  them  by  operation  of  the  draft. 

The  adoption  of  the  new  policy 
means  that  enlisted  men  are  to  be  re- 
turned to  industry  only  in  cases  where 
the  drafted  man's  employer  is  willing 
to  swear  that  the  man  is  badly  needed 
and  that  no  one  can  take  his  place. 
Detailed  information  is  contained  in 
an  application  blank  which  the  Govern- 
ment will  supply. 

While  such  men  are  on  furlough  they 
are  not  to  be  allowed  to  wear  the  uni- 
form. The  companies  employing  them 
must  furnish  to  the  Government  each 
month  a  report  that  they  are  still  in 
employment  and  the  class  of  work  en- 
gaged in.  In  case  such  men  leave  their 
employment,  the  employers  must  im- 
mediately notify  the   Government. 

Thousands  of  applications  for  fur- 
loughs for  enlisted  men  in  necessary 
industries  have  recently  reached  Wash- 
ington, and  the  War  Department  has 
been  unable  to  grant  permission  for 
the  necessary  furloughs  because  com- 
pany commanders  and  others  held  that 
certain  of  their  men  might  be  more 
necessary  in  the  ranks  than  in  civil 
life.  The  Adjutant  General's  office 
has  now  sent  a  circular  to  heads  of 
War  Department  divisions  permitting 
the  operation  of  the  new  system.  The 
Government  is  protected,  by  the  fact 
that  whenever  a  fraud  is  perpetrated, 
or  attempt  is  made  to  perpetrate 
fraud,  sufficient  persons  will  be  familiar 
with  the  circumstances  td'  result  in 
the  department  being  notified. 
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Government  Contracts  for  Two 
Large  Acid  Plants 

Contracts  have  been  awarded  by  the 
Ordnance  Department  for  the  estab- 
lishment of  two  larp:e  picric  acid  plants 
at  Little  Rock,  Ark.,  and  Brunswick, 
Ga.  The  Little  Rock  plant  was  let  to 
the  E.  M.  Davis  Chemical  Corporation, 
and  the  Brunswick  plant  to  the  Butter- 
worth-Judson  Co.,  New  York.  The  for- 
mer will  cost  approximately  $4,000,000 
and  the  latter  $7,000,000. 

War  Housing  Discussed  at  City 
Planning  Conference 

War  housing  was  one  of  the  princi- 
pal topics  of  discussion  at  the  Tenth 
National  Conference  on  City  Planning, 
held  in  St.  Louis,  May  27-29.  Fred- 
erick L:nv  Olmsted,  president  of  the 
conference  and  a  member  of  the  hous- 
ing committee  of  the  Council  of  Na- 
tional Defense,  reviewed  the  steps 
taken  by  the  Government  in  war  hous- 
ing from  the  time  cantonments  for  the 
National  Army  were  first  decided  upon, 
up  to  and  including  the  present  activi- 
ties of  the  Shipping  Board,  the  Ord- 
nance Department  and  the  Department 
of  Labor.  Lawson  Purdy,  New  York 
City,  presented  a  plan  for  financing 
the  homes  of  war  workers.  Thomas 
Adams,  town  planning  adviser  of  the 
Conservation  Commission  of  Canada, 
told  of  the  housing  of  war  workers  in 
the  European  allied  countries.  Plans 
of  several  successful  low-cost  housing 
schemes  for  war  workers  were  shown. 

One  session  was  devoted  to  the  dis- 
cussion of  the  St.  Louis  plan,  particu- 
larly the  major  street  plan  and  the  re- 
cently prepared  zoning  plan.  E.  P. 
Goodrich  gave  a  digest  of  the  industrial 
survey  being  prepared  for  the  Cham- 
ber of  Commerce,  which  brought  out 
the  fact  that  St.  Louis  is  short  of 
skilled  labor  and  that  St.  Louis  should 
assume  the  lead  in  the  development  of 
Mississippi  River  traflSc.  Other  ses- 
sions were  devoted  to  zoning,  blighted 
districts,  waterways  and  the  planning 
and  construction  of  the  cantonments. 

The  conference  adopted  a  resolution 
calling  on  cities  not  to  postpone  the 
planning  of  public  work  which  must  be 
done  once  war  conditions  will  permit. 
The  conference  also  adopted  a  resolu- 
tion favoring  the  development  of  sepa- 
rate and  distinct  housing  schemes  for 
industrial  workers  in  plants  engaged 
in  war  work  instead  of  scattered  miscel- 
laneous developments  of  houses  singly  or 
in  groups,  to  the  end  that  there  may  be 
re  ore  economy  and  less  exploitation. 

Frederick  Law  Olmsted,  Cambridge, 
Mass.,  was  reelected  president  of  the 
American  City  Planning  Institute,  un- 
der whose  auspices  the  yearly  confer- 
ence is  now  held.  Other  officers 
reelected  were  Nelson  P.  Lewis,  New 
York  City,  vice-president,  and  iP'lavel 
Shurtleff,  Boston,  secretary. 

No  Manager  for  Poughkeepsie 

Adoption  of  the  commission-manager 
plan  of  city  government  was  defeated 
by  the  electors  of  Poughkeepsie,  N.  Y., 
May  28,  by  a  vote  of  1635  ayes  and  1805 
noes,  or  an  adverse  majority  of  170. 


Builders  and  Architects  to 
Hold  Conference 

Special  .Meeting  in  New  York  June  H 
to  Discuss  the  Best  Ways  'o  Co- 
operate with  Government 

A  special  joint  conference  of  archi- 
tects, building  material  societies,  build- 
ing employers'  associations  and  organ- 
izations of  building  and  allied  interests 
has  been  called  to  meet  in  New  York 
City,  June  14,  at  the  P^ngineering 
Societies  Building,  29  West  .'{9th  St.,  in 
an  effort  to  find  a  ba.^is  upon  which  the 
construction  and  building  material  in- 
terests of  the  country  can  lend  complete 
coordinated  assistance  to  the  Govern- 
ment in  the  adjustment  of  building  to 
the  war  winning  program. 

The  convention  has  been  called  to 
meet  under  the  auspices  of  the  Ameri- 
can Institute  of  Architects.  The  pro- 
gram has  been  arranged  to  permit  the 
working  out  of  the  most  practical  plans. 

It  is  reported  that  the  conference  is 
the  result  of  a  request  from  the  War 
Industries  Board  to  the  United  States 
Chamber  of  Commerce  to  assist  in 
bringing  together  all  trades,  profes- 
sions and  industries  not  already  coordi- 
nated, so  that  should  necessity  arise  the 
Government  can  operate  them  as  units. 
It  appears  to  have  been  generally  real- 
ized that  a  serious  situation  might  de- 
velop unless  much  closer  working  rela- 
tions should  be  effected  between  the 
nation's  building  activities  and  the 
Federal  authorities,  partially  due  to  the 
construction  program  that  is  develop- 
ing at  Washington  and  the  increasing 
need  for  meeting  the  dem.  nd  for  hous- 
ing of  labor  engaged  in  war  industries. 


Engineering  Soheties 


Large  Hydraulic  Turbine  for 
Niagara  Plant 

What  is  said  to  be  the  largest  hy- 
draulic turbine  so  far  built,  or  under 
construction,  is  to  be  installed  by  the 
Hydraulic  Power  Co.,  Niagara  Falls. 
The  normal  operating  conditions  for 
which  the  turbine  has  been  designed 
are  as  follows:  Heads  from  213  to  214 
ft.;  speed,  150  r.p.m.;  discharge,  1500 
cu.ft.  per  second;  capacity,  37.500  hp. 
It  will  be  installed  in  the  extension  of 
the  above-named  company's  Station 
No.  3. 

The  contract  for  the  turbine  has  been 
placed  with  the  I.  P.  Moiris  Depart- 
ment of  William  Cramp  &  Sons  Ship 
and  Engine  B.:ilding  Co.,  Philadelphia. 


Central  Station  Hot  Water 
Heating  Conference 

Proposed  rules  and  contract  forms  to 
govern  service  from  central  hot  water 
heating  plants  were  the  subject  of  a 
conference  June  4,  in  the  rooms  of  the 
Public  Service  Commission  of  Indiana, 
State  House,  Indianapolis.  The  rules, 
which  are  tentative  only,  ha"e  been 
drafted  by  the  engineering  department 
of  the  commission,  in  collaboration  with 
the  United  States  Bureau  of  Standards. 
H.  O.  Garmon  is  chief  engineer  of  the 
commission. 
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The  American  Concrete  Institatr  ha* 

announced  the  provisional  program  for 
the  convention  to  be  held  at  the  Hotel 
Traymore,  Atlantic  City,  June  27-29. 
The  convention  will  have  seven  ses- 
sions, tne  first  of  which,  on  Thursday 
night,  June  27,  will  be  a  joint  session 
with  the  American  Society  for  Testing^ 
Materials,  at  which  subjects  of  interest 
to  both  societies  will  be  discussed. 
Special  prommence  is  to  be  griven  at 
the  Concrete  Institute's  meeting  to  the 
design  and  construction  of  concrete 
houses  and  concrete  ships,  a  full  ses- 
sion being  devoted  to  each  of  these  two 
subjects. 

The  bill  amending  the  charter  of 
the  Canadian  Society  of  Civil  Enfnneers 
having  been  adopted,  the  organization 
will  henceforth  be  known  as  the  Enjfi- 
neerii  .T  Institute  of  Canada.  Its  scope 
will  be  extended  to  include  the  entire 
engineering  profession  in  Canada,  with 
headquarters  at  Montreal  and  branch'*s 
in  other  cities,  with  mechanical,  elec- 
trical, civil,  mining  and  chemical  di- 
visions. 

The  Russian  Society  of  Engineers  of 

Chicago  will  be  addressed  Jane  8.  at 
the  Sherman  Hotel,  by  U.  M.  Lomono- 
EofT,  professor  of  railroad  engineering, 
l^niversity  of  Moscow,  on  "The  Present 
Industrial  Conditions  in  Russia  and 
What  Can  Be  1  one  to  Improve  Them." 
Professor  Lomonosoff  was  assistant  to 
the  Russian  ambassador  to  the  United 
States  from  the  first  re%-olutionar>* 
government.  M.  Grodsky.  with  the 
Tait  Engineering  Co..  was  recently 
elected  secretary  of  the  society. 

The  Civil  Engineers*  Club  of  Sioux 
City.  Iowa,  was  addressed  at  its 
meetirj  on  May  24,  by  J.  E.  Freeman, 
member  of  the  Naticral  Committee  of 
Concrete  Shipbuilding,  on  the  history 
and  construction  of  concrete  ships. 

The  Engineers'  Club  of  Dayton  was 

addressed  May  28  by  E.  S.  Votey,  vice- 
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president,  the  Aeolian  Co.,  New  York, 
who  described  in  detail  the  workings  of 
the  player  piano  manufactured  by  his 
company,  illustrating  his  remarks  by 
exhibiting  the  various  parts  of  the 
instrument.  The  object  of  his  talk  was 
to  call  especial  attention  to  the  pneu- 
matic features  and  more  especially 
to  their  remarkable  sensitiveness  to 
changes  in  air  pressure. 

The  Nebraska  Association  of  Mem- 
bers of  the  American  Society  of  Civil 
Engineers  held  its  14th  regular  meeting 
on  June  1,  which  was,  in  part,  devoted 
to  a  discussion  of  the  proposed  consti- 
tutional convention  for  the  State  of  Ne- 
braska. 


Personal  Notes 


George  D.  Earl,  general  su- 
perintendent of  the  Sewerage  and 
Water  Board,  New  Orleans,  received 
the  degree  of  doctor  of  science  from 
Lafayette  College  on  May  31. 

Robert  Fletcher,  director 
of  the  Thayer  School,  Dartmouth  Col- 
lege, received  the  degree  of  doctor  of 
science  at  the  commencement  exercises 
of  the  college,  held  May  27. 

W.  C.  A.  Palmer,  supcirvising 
engineer.  Bureau  of  Public  Works,  in 
charge  of  Western  Visayas,  P.  I.,  has 
resigned  to  become  division  superin- 
tendent of  the  Philippine  Railway  Co., 
with  headquarters  at  Cebu. 

E.  F.  Ketter  has  become  chief 
draftsman  for  the  United  States  Coal 
and  Coke  Co.,  with  headquarters  at 
Gary,  W.  Va. 

Llewellyn  N.  Edwards, 
formerly  structural  engineer.  Grand 
Trunk  Railway  System,  and  more  re- 
cently supervising  engineer  of  bridges, 
with  headquarters  at  Toronto,  is  now 
stationed  at  Camp  Lee,  Petersburg,  Va., 
with  the  rank  of  captain.  United  States 
Engineers. 

Col.  Henry  W.  Thornton, 
who  was  called  from  the  Long  Island 
R.R.  four  years  ago  to  accept  the  gen- 
eral managership  of  the  Great  Eastern 
Ry.  of  England,  has  been  made  a 
brigadier  general  of  the  British  Army. 
General  Thornton  is  an  American  en- 
gineer, a  product  of  the  Pennsylvania 
system.  Beginning  work  on  the  lines 
west  In  1894,  after  graduation  from 
the  University  of  Pennsylvania,  he  ad- 
vanced to  the  post  of  engineer  mainte- 
nance of  way  in  1899,  was  maae  division 
superintendent  two  years  later,  was 
transferred  to  the  Long  Island  R.R.  in 
1911  as  assistant  general  superintend- 
ent, and  was  promoted  the  same  year 
to  be  general  superintendent.  He  re- 
mained general  superintendent  until 
February,  1914,  when  he  was  invited 
to  introduce  American  railroading 
methods  on  the  Great  Eastern  Ry.  He 
was  commissioned  as  a  colonel  shortly 
after  the  beginning  of  the  war.     His 


recent  advancement  is  understood^  to 
have  been  in  recognition  of  his  efficient 
work  as  director  of  the  Channel  trans- 
ports. 

John  M.  Hartgering,  for- 
merly with  C.  W.  Hubbell,  consulting 
engineer,  Detroit,  has  become  sanitary 
engineer  for  the  Board  of  Health,  De- 
troit, succeeding  Donald  M.  Bingham, 
who  resigned  to  enter  the  service  of  the 
Emergency  Fleet  Corporation  at  the 
Pacific  Coast  shipyards. 

Samuel  L.  Tolman  has  re- 
signed as  superintendent  of  the  city 
garbage  and  sewage  disposal  plants. 
Mason  City,  Iowa,  to  enter  the  sanitary 
corps.  National  Army,  with  the  com- 
mission of  second  lieutenant. 

Warren  Stoutnour  of  the 
Public  Utilities  Commission  of  Utah 
has  been  commissioned  a  lieutenant  in 
the  United  States  Naval  Reserve.  Mr. 
Stoutnour  was  released  from  his  duties 
as  a  member  of  the  Commission  on 
May  27,  when  he  proceeded  to  an  At- 
lantic port  to  report  for  duty. 

A.  C.  Everham,  until  recently 
terminal  engineer  of  the  Union  Pacific 
R.R.  at  Kansas  City,  Mo.,  is  now  su- 
pervising constructing  quartermaster 
in  the  construction  division  of  tha 
National  Army  at  Washington,  D.  C, 
with  the  rank  of  major. 

L.  G.  Curtis,  district  engineer 
of  the  Baltimore  &  Ohio  R.R.  at  Chi- 
cago, has  been  appointed  assistant  chief 
engineer,  with  headquartsrs  at  Balti- 
more, Md. 

Floyd  F.  Hanly,  division  en- 
gineer, Baltimore  &  Ohio  R.R.,  with 
headquarters  at  Cumberland,  Md.,  has 
received  a  commission  as  first  lieu- 
tenant in  the  United  States  Corps  of 
Engineers.  W.  T.  Hughes,  previously 
assistant  division  engineer,  will  succeed 
Lieutenant  Hanly.  For  the  past  two 
years  Mr.  Hughes  has  been  in  the  office 
of  the   district  engineer   at  Baltimore. 

Victor  Galineau,  engineer 
for  the  State  Board  of  Commerce  and 
Navigation  of  New  Jersey,  has  become 
acting  director  of  the  board.  Mr.  Gali- 
neau has  been  in  the  service  of  the 
board  for  the  past  six  years,  and  was 
formerly  connected  with  the  Depart- 
ment of  Inland  Watei'ways.  Since  the 
resignation  of  John  C.  Payne  the  board 
has  been  without  a  director,  and  the 
work  has  been  done  by  Benjamin  F. 
Cresson,  consulting  engineer  of  the 
board. 

Harry  F.  Schaefer  has  been 
appointed  engineer  in  charge  of  sewer 
work,  Baltimore,  filling  the  vacancy 
created  by  the  resignation  of  Thomas 
D.  Pitts,  who  is  now  with  the  United 
States  Shipping  Board. 

Curtis  C.  Myers,  professor 
of  industrial  engineering.  University 
of  Cincinnati,  has  been  commissioned 
captain  in  the  Ordnance  Department, 
Washington,  D.  C. 

Julius  Alsberg  announces  the 
opening    of    consulting    offices    in    the 


Tribune  Building,  Chicago.  He  pro- 
poses to  investigate  and  report  on  me- 
chanical, industrial  and  chemical  engi- 
neering problems,  to  design  plants  and 
to  supervise  their  installation. 

Philip  H.  Beauvais  has  been 
appointed  city  manager  of  Manistee, 
Mich.  In  addition  to  the  work  of  city 
manager  Mr.  Beauvais'  duties  will  in- 
clude those  of  city  engineer  and  super- 
intendent of  the  water-works. 

H  .  E  .  C  A  R  L  I  N  ,  formerly  chief 
engineer,  Kentucky  River  Power  Co., 
Hazard,  Ky.,  has  been  named  as  gen- 
eral manager  of  the  Hazard  Electrical 
Supply  Co.,  which  was  recently  organ- 
ized at  Hazard. 

Alfred  M.  Lunn,  of  Lund  & 
Hill,  consulting  engineers.  Little  Rock, 
Ark.,  is  now  stationed  at  Camp  Hum- 
phreys, Va.,  as  sanitary  inspector,  with 
the  rank  of  major  in  the  sanitary  corps. 
National  Army. 

Julian  Montgomery,  chief 
office  engineer  of  the  State  Highway 
Department  of  Texas,  has  received  a 
leave  of  absence  to  enroll  in  the  fourth 
officers'  training  camp  at  Camp  Mc- 
Arthur,  Waco,  Texas. 
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Obituary 


John  Henr  y  M  acM  ic  h  ael, 
inventor  of  the  pneumatic  concrete 
mixing  and  conveying  system,  died  in 
Chicago  May  25.  He  was  born  in 
Blenheim,  Ontario,  Can.,  57  years 
ago.  In  1905  Mr.  MacMichael  entered 
the  contracting  business  and  two  years 
later,  on  the  Howard-Dennison  rein- 
forced concrete  viaduct,  Cleveland, 
tried  out  the  pneumatic  process  for  the 
first  time  on  a  large  contract.  Many 
experiments  were  carried  out  in  Chi- 
cago at  the  shops  of  the  Standard 
Machine  &  Tool  Co.,  before  the  first  big 
undertaking,  in  1911,  that  of  lining  the 
La  Salle  Street  tunnel  tubes  in  Chi- 
cago. Since  then  many  notable  tun- 
nels have  been  lined  with  the  process 
and  much  outside  work  has  been  done. 
Mr.  MacMichael  was  assisted  in  de- 
veloping his  latest  ideas  on  the  sub- 
stitution of  steam  for  air  by  his  son, 
J.  H.  MacMichael,  Jr.,  who  left  Ar- 
mour Institute  nine  months  ago  to 
become  a  lieutenant  in  the  aviation 
corps.  He  is  now  detailed  to  Selfridge 
Field,  Mount  Clemens,  Mich.,  as  an  in- 
structor. 

John  A.  Connolly,  marine 
engineer  and  pioneer  shipbuilder,  died 
at  his  home  in  Brooklyn,  N.  Y.,  June 
2.  Mr.  Connolly  was  in  his  88th  year 
and  had  been  engaged  in  the  shipbuild- 
ing industry  nearly  all  his  life.  He  was 
the  designer  of  many  noted  vessels  of 
the  last  generation,  among  them  the 
United  States  gunboats  "Seneca"  and 
"Chenango"  in  the  Civil  War  and  the 
steamboats  "Grand  R.,public,"  "Gen- 
eral Slocum"  and  "Columbia." 
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Entire  Steel  Output  for 
Government  Needs 

One  Hundred  Per  Cent  Capacity  Pledged 

But    Producers    Believe    There 

Will  Be  Surplus  Supply 

Every  ton  of  steel  produced  in  the 
country  was  pledged  to  the  United 
States  Government  at  a  recent  meet- 
ing of  the  steel  producers  and  J.  L. 
Replogle,  United  States  steel  director. 
The  pledge  included  a  promise  of  a 
100%  capacity  output  which  is  now 
rapidly  being  reached.  Producers  be- 
lieve that,  although  all  private  con- 
tracts are  pigeon-holed  for  the  present, 
this  quantity  will  not  be  required  for 
more  than  a  short  time. 

At  present,  war  requirements  are 
absorbing  nearly  all  the  tonnage  and 
it  is  being  strictly  regulated  by  the 
priorities  committee  of  the  War  Indus- 
tries Board.  The  requirements  of  the 
United  States  and  our  allies  will  ap- 
proximate 20,000,000  tons;  for  projec- 
tiles 5,000,000  tons  will  be  needed;  for 
plates  2,500,000  to  3,000,000  tons;  for 
railway  replacements,  2,000,000  tons; 
for  car  orders,  1,300,000  tons. 

One  of  the  indications  that  the 
100  per  cent,  capacity  output  is  being 
reached  lies  in  the  fact  that  the  Car- 
negie Steel  Co.  alone  has  54  of  its  59 
stacks  in  the  Pittsburgh  district  run- 
ning, and  the  mills  have  already 
reached  93  per  cent  of  the  ingot  rating. 
In  1912  the  steel  output  broke  all 
records;  yet  the  production  capacity 
was  not  large  in  relation  to  the  re- 
quirements   of    the    country,    and    in 

1916,  when  the  total  steel  production 
amounted  to  more  than  42,500,000  tons, 
but  333  of  the  448  stacks  were  in  oper- 
ation, or  less  than  80%.  The  theoreti- 
cal capacity  of  the  industry  in  August, 

1917,  was  50,000,000  tons,  exclusive  of 
castings;  the  production  of  ingot  in 
1916  was  more  than  41,000,000  tons 
and  by  August,  1917,  had  been  exceeded 
by  more  than  6,000,000  tons,  or  an  in- 
crease of  15%.  On  the  other  hand, 
every  effort  is  being  made  to  utilize 
all  of  the  scrap  steel  available,  as  is 
indicated  by  the  fact  that  a  method  is 
being  used  to  utilize  the  shell  discard, 
a  material  which  had  heretofore  been 
considered  too  hard  to  be  reconverted. 

Reports  of  the  United  States  rail- 
road administration  show  marked  im- 
provements in  the  freight  movement  of 
April  of  this  year.  If  the  coal  ship- 
ments from  the  mines  are  maintained 
at  the  present  rate  the  supply  will 
meet  the  demand  indicated  by  the 
United  States  fuel  administrator. 
These  factors  are  contributing  to  the 
rate  of  production  which,  if  maintained, 
will  cause  the  industry  to  pass  the 
50,000,000-ton  mark  in  1918. 


Further  illustration  may  be  had 
from  the  accounts  of  the  rolled  steel 
industry  as  given  in  the  report  of  the 
Iron  and  Steel  Institute.  More  than 
30,500,000  tons  were  rolled  in  1916,  20% 
of  which,  or  6,500,000  tons,  went  for 
export.  Assuming  that  the  15%  in- 
ciease  which  was  made  in  1917  is  main- 
tained, there  will  be  a  production  for 
this  year  of  35,000,000  tons.  Deduct- 
ing from  this  the  6,500,000  tons  for 
export  leaves  more  than  28,000,000 
tons,  of  which  Government  require- 
ments for  direct  war  needs  will  not 
exceed  4,000,000  tons.  This  leaves  24,- 
000,000  tons  for  the  indirect  war  needs 
and  outside  consumption. 

Steel  shipments  for  the  past  few 
months  to  the  Government  have  been 
extremely  heavy  so  that  producers  be- 
lieve the  present  intensive  shipping 
will  ease  up  after  the  next  two  months 
and  the  joint  committee  representing 
the  Government  and  the  steel  manufac- 
turers, which  was  appointed  May  17, 
will  shortly  commence  work  to  deter- 
mine the  relation  between  the  supply 
and  the  war  demands  month  by  month, 
and  what  surplus  ♦•here  will  be.  This 
surplus  will  be  distributed  to  the  in- 
dustries, going  first  to  those  indirectly 
contributing  to  war  operations  and  then 
to  the  general  trade. 


Branch  Offices  Established  by 
Federal  Trade  Commission 

The  Federal  Trade  Commission  has 
ordered  the  establishment  of  three 
branch  offices,  in  New  York,  Chicago 
and  San  Francisco.  The  following 
members  of  the  staff  of  the  commission 
are  to  be  in  charge  of  the  newly  estiib- 
lished  offices:  A.  P.  Thom,  Jr.,  in  New 
York;  Walter  B.  Wooden,  in  Chicago, 
and  D.  N.  Dougherty,  in  San  Fran- 
cisco. 

The  New  York  office  is  to  be  in  the 
Custom  House;  the  San  Francisco  of- 
fice in  the  Appraisers'  Stores  Building, 
and  the  Chicago  office,  for  the  present, 
in  the  Lytton  Building,  14  East  Jack- 
son Boulevard. 

Finance  Board  Issues  Statement 
to  Curb  Applications 

The  number  of  applications  to  the 
War  Finance  Board  for  direct  loans 
have  been  so  numerous  that  the  direc- 
tors have  found  it  necessary  to  combat 
an  erroneous  impression  as  to  the  func- 
tions of  the  War  Finance  Corporation. 
In  order  to  stop  the  flood  of  applica- 
tions for  direct  loans  which  have  been 
received,  the  directors  have  issued  an 
additional  statement  to  the  etTeit  thai 
the  resources  of  the  War  Finance  Cor- 
poration are  not  intended  to  be  loaned 
directly  to  war  industries  but  only  in- 
directly through  the  banks. 


Outlines  Methfxl  for  Obtain- 
ing Steel  Priorities 

War    Industries    Board    Gitc*    Exact 

Procedure   for    Placing   Order* 
and     Securing     Delivery 

The  exact  procedure  to  be  followed 
in  purchasing  steel  and  other  materials 
subject  to  priority  control  has  been  an- 
nounced by  the  War  Industries  Board. 
The  announcement  contains  complete 
details  for  the  filing  of  applications  for 
priority  and  for  the  placing  of  orders. 
The  applicant  for  priority  must  first 
determine  whether  the  steel  company 
will  accept  the  order  if  priority  be 
granted,  since  the  priority  certificate 
is  not  designed  to  compel  the  acceptance 
of  an  order. 

When  a  concern  desires  steel  and 
cannot  place  its  orders  without  first  re- 
ceiving a  priority  certificate,  one  may 
be  granted  on  proper  showing.  In  other 
words,  a  concern  desiring  steel  should 
go  to  its  regular  source  of  supply  and 
place  its  order  subject  to  the  obtain- 
ing of  a  priority  order  from  the  priority 
committee  of  the  War  Industries  Board. 
If  the  steel  company  signifies  its  will- 
ingness to  accept  the  order  after  prior- 
ity has  been  granted,  an  application 
covering  the  tentative  order  may  be 
made  and  will  be  considered  by  the 
priority  committee.  If  an  order  has 
actually  been  accepted,  priority  may 
be  granted  there<>n,  the  rating  in  each 
case  being  entirely  dependent  on  the 
actual  need  of  the  steel  covered  for 
war  '^r  other  work  of  e.xceptional  im- 
portance. 

In  the  granting  of  priorities  for  steel 
products,  it  is  further  pointed  out  that 
no  priority  will  be  granted  for  the  re- 
placement or  maintenance  of  stock  ex- 
cept in  very  exceptional  cases.  How- 
ever, where  it  is  proved  thc.t  an  urgent 
need  exists  for  the  maintenance  of  this 
particular  stock  ioc  war  or  other  work 
of  exceptional  impcrtance,  priority  will. 
in  some  cases,  be  grant>xl.  .\n  affidavit 
and  personal  guarantee  that  the  ma- 
terial will  be  used  solely  for  such  pur- 
poses must  be  included  in  the  appiica- 
*^ion,  accompanied  by  a  precise  state- 
.nent  in  detail  of  the  uses  for  which 
the  materials  are  rei^uired.  The  ap- 
plication must  cover  specific  orders,  as 
a  blanket  certificate  will  not  be  issued. 
.\pplications  for  priority  should  be 
made  on  Form  P.  C.  11. 

At  the  time  when  the  detailed  direc- 
tions for  obtaining  priority  orders  were 
issued,  the  War  Industries  Bo  ird  also 
announced  a  preliminary  general  classi- 
fication of  industries  demanding  prefer- 
ential treatment,  as  follows:  Ships,  air- 
craft, munitions,  military  and  naval 
supplies  and  operations,  fuel,  food  and 
collateral  industries,  clothing,  railroac. 
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and  public  utilities.  It  is  pointed  out 
that  the  several  Government  agencies 
as  well  as  the  industries  and  all  others 
affected  can  apply  this  general  classi- 
fication of  purposes,  to  which  must  be 
accorded  preferential  treatment,  to  the 
industries  and  plants  with  which  they 
may  be  concerned.  However,  the 
priorities  board  will  issue  "preference 
lists"  from  time  to  time  not  only  of 
classes  of  industries  but  also  of  in- 
dividual plants  whose  operations  are  of 
exceptional  importance  in  the  conduct 
of  war  work. 

It  is  announced  that  the  present  gen- 
eral classification  should  prove  of  par- 
ticular interest  to  non-war  industries 
in  planning  their  activities  during  the 
remainder  of  this  year,  "when  the  basic 
materials  entering  into  the  manufac- 
ture of  many  products  will  be  largely, 
if  not  entirely,  absorbed  in  direct  and 
indirect  war  work,  and  transportation 
both  by  rail  and  water  will  be  acutely 
congested  in  several  sections,  resulting 
in  the  curtailment  of  production  and 
distribution  of  such  basic  materials." 
Non-war  industries  are  urged  to  plan 
accordingly,  curtailing  operations  not 
falling  within  the  general  classification 
of  purposes  demanding  preferential 
treatment,  at  the  same  time,  where 
practicable,  converting  existing  facili- 
ties and  utilizing  existing  organizations 
for  war  production.  This  handling  is 
calculated  to  reduce  to  a  minimum  the 
damage  to  industry  and  at  the  same 
time  to  relieve  some  of  the  war  indus- 
tries that  are  now  greatly  overbur- 
dened. 

While  the  War  Industries  Board  has 
not  undertaken  to  classify  any  legiti- 
mate industry  as  "nonessential,"  but 
only  through  the  use  of  priority  to  in- 
sure supplying  to  direct  and  indirect 
war  industries  as  nearly  as  possible 
100%  of  their  requirements,  it  seems 
reasonably  certain  that  this  handling 
will  practically  exhaust  or  very  sub- 
stantially reduce  the  available  supply 
of  some  products,  resulting  in  acute 
shortage  of  certain  raw  materials  and 
products. 

War  Board  Appoints  Directors 
for  Industrial  Zones 

Following  the  division  of  the  country 
into  twenty  "industrial  zones,"  the 
War  Industries  Board  has  announced 
the  appointment  of  zone  directors,  who 
will  have  general  supervision  of  the 
production  of  war  materials  and  the 
curtailment  of  "less  essential"  indus- 
tries in  their  respective  jurisdictions. 

The  directors  are  George  E.  Craw- 
ford, Bridgeport,  Conn.;  William  F. 
Morgan,  New  York  City;  Ernest  R. 
Trigg,  Philadelphia;  George  S.  Oliver, 
Pittsburgh,  Harper  Sibley,  Rochester; 
Myron  T.  Herrick,  Cleveland;  Allen  A. 
Templeton,  Detroit;  Lucius  Teter,  Chi- 
cago; A.  Clifford  Shinkle,  Cincinnati; 
Frank  N.  Hoen,  Baltimore;  W.  H. 
White,  Jr.,  Atlanta;  M.  W.  Bush, 
Birmingham;  Frank  D.  Crahbs,  Kan- 
sas City;  Jackson  Johnson,  St.  Louis; 
August  H.  Vogel,  Milwaukee;  Louis 
Lipsitz,  Dallas;  Frederick  J.  Koster, 
San  Francisco;   A.  J.  Rhodes,  Seattle; 


Prices  Expected  to  Depend  Largely  on  Action  of 
War  Industries  Board 

Markets  for  Construction  Material  Stationary  at  Present,  but  Over- 
shadowed by  Extraordinary  Powers  of  New  Executive  Branch 


There  will  undoubtedly  be  a  psuse  in 
the  operations  of  producers  and  con- 
tractors until  the  trend  of  the  unusual 
powers  of  the  War  Industries  Board  in 
its  new  status  is  more  definitely  in- 
dicated. The  control  of  credit — a  very 
necessary  step,  as  pointed  out  previ- 
ously— has  been  accomplished  by  the 
War  Finance  Corporation.  Confidence 
in  its  powers  has  already  become  ap- 
parent, but  its  creation  is  too  recent  to 
cause  any  noticeable  effect  on  prices. 

A  sharp  rise  in  new  building  con- 
struction has  occurred,  but  owing  to 
the  low  level  reached  last  winter,  the 
increase  will  have  to  continue  at  this 
rate  for  some  time  to  reach  the  normal 
level  of  previous  years.  Labor  short- 
age and  unrest  are  such  as  to  make 
complete  recovery  hardly  possible,  al- 
though this  may  be  offset  by  a  lowering 
in  the  cost  of  building  material  through 
Governmental  price  fixing.  The  large 
Government  program  for  building  con- 
struction in  solving  its  housing  prob- 
lems has  not  progressed  sufficiently  to 
affect  the  building  situation. 

No  change  in  the  figures  established 
by  Government  price  fixing  has  oc- 
curred, except  in  steel.  Certain  re- 
visions upward  have  been  recommended 
by   the   American   Iron   and    Steel   In- 


stitute covering  pig  and  other  iron, 
including  steel  forgings,  ingots,  squares 
and  small  shapes,  plates,  boiler  tubes, 
sheets  and  tin  plates,  cold  and  hot  rolled 
strip  steel,  chain,  bolts,  nuts  and  rivets, 
cast-iron  water  pipes,  steel  and  alloy 
castings.  This  action,  however,  is  too 
recent  to  affect  the  price  list  for  this 
raonth. 

The  President  has  approved  the  zinc 
price  schedule  established  by  agreement 
between  the  War  Industries  Board  and 
zinc  producers,  fixing  Grade  A  at  12c. 
per  pound,  plates  and  sheets  at  14c  to 
15c.  per  pound.  No  change  in  the  price 
of  copper  from  the  present  rate  of 
23  %c.  per  pound  has  occurred. 

Generally,  the  price  situation,  out- 
side of  prices  fixed  by  the  Government, 
is  stationary  except  in  certain  paving 
and  building  materials.  Fluctuations 
in  lumber  prices  have  been  due  to  an 
increased  volume  of  business  resulting 
from  orders  placed  to  anticipate  the 
car  shortage  that  will  come  from  the 
shipment  of  crops. 

It  is  expected  that  the  advance  in 
freight  rates  ordered  by  the  Director 
General  of  Railroads,  which  will  go 
into  effect  June  25,  will  be  reflected  in  a 
slight  movement  upward  throughout 
the  entire  price  list. 


Henry  I.  Harriman,  Boston,  and  D.  R. 
Cotton,  St.  Paul. 

It  is  the  purpose  of  the  board  to 
have  manufacturing  plants  in  each 
zone  use  as  nearly  as  possible  raw  and 
partly  manufactured  materials  which 
are  produced  in  their  own  zone. 


Business  Notes 


The  M.  W.  Kellogg  Co.,  manufac- 
turers of  lap-welded  pipe,  has  trans- 
ferred its  Pacific  Coast  agency  to 
the  Pelton  Water  Wheel  Co.,  19th  and 
Harrison  Sts.,  San  Francisco. 

A.  P.  McCallie,  formerly  assistant 
general  sales  manager  of  the  Kelley 
Island  Lime  &  Transport  Co.,  Cleve- 
land, Ohio,  has  entered  military  service. 
A.  J.  Earl,  traffic  manager,  succeeds 
Mr.  McCallie  as  assistant  general  sales 
manager,  and  J.  F.  Potts,  of  the  same 
company,  succeeds  Mr.  Earl  as  traffic 
manager. 

The  offices  of  the  British-America 
Nickel  Corporation,  Ltd.,  formerly  of 
Toronto,  Canada,  were  removed  to  the 
Citizen  Building,  Sparks  St.,  Ottawa, 
on  June  1. 

The  Hofmann-Sproul  Co.  has  been 
organized    in    Philadelphia    to    handle 


iron  and  steel  specialties  and  scrap  ma- 
terial. The  officers  of  the  new  com- 
pany are:  A.  J.  Hofmann,  president; 
W.  I  A.  Faison,  vice-president;  T.  J. 
Sproul,  treasurer;  James  McShane, 
secretary. 

The  Holtzer-Cabot  Electric  Co.  has 
announced  the  opening  of  a  New  York 
office  at  101  Park  Ave.,  New  York  City. 


Trade  Publications 


The  Modern  Iron  Works,  Quincy,  111., 
has  issued  a  new  bulletin  of  15  pages 
describing  "Modern"  meter  housings, 
tops,  simplified  connections,  concrete 
housing  molds,  and  other  products. 

The  Utah  Corrugated  Culvert  & 
Flume  Co.  has  issued  a  leaflet  describ- 
ing the  Burnham  submerged  orifice  for 
measuring  the  water  delivered  by  irri- 
gation canals. 

The  Lakewood  Engineering  Co., 
Cleveland,  has  published  Bulletin  No. 
25,  describing  "Lakewood"  trackless 
industrial  haulage  systems. 

The  Aetna  Explosives  Co.,  Inc.,  has 
issued  a  new  booklet  containing  inter- 
esting information  on  fuse  and  elec- 
tric blasting  caps. 
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Quantity  Production 

Of  Concrete  Ships  Starts 

WITH  the  letting  of  the  five  agency  contracts  for 
concrete  ocean-going  ships  the  Government  has 
fairly  committed  itself  to  this  new  type  of  marine  con- 
struction. For  the  past  six  months  a  large  and  compe- 
tent technical  organization  has  been  thoroughly  study- 
ing the  many  new  problems  presented  by  so  radical  a 
divergence  from  established  practice.  Meanwhile,  the 
first  real  ocean-going  concrete  vessel  has  proved  itself 
seaworthy  on  an  initial  trip  of  more  than  usual  severity. 
Satisfied  that  theoretically  the  big  concrete  ship  is  pos- 
sible, and  encouraged  by  the  fine  behavior  of  the  "Faith," 
the  Shipping  Board  embarks  on  quantity  production  of 
concrete  vessels  of  unprecedented  size  with  full  confi- 
dence in  their  early  completion  and  successful  service. 
No  qualified  person  anticipates  the  substitution  of  con- 
crete for  steel  in  future  ship  construction,  but  even  those 
who  a  few  months  ago  were  skeptical  now  appreciate 
that  unless  all  present  evidence  is  false  there  has  been 
developed  a  new  source  of  shipping  which  will  do  much 
toward  supplying  the  tonnage  so  necessary  to  the  war. 

Executive  Leadership 

Should  Be  Strengthened 

EXECUTIVE  governmental  leadership  as  the  need  of 
the  hour  was  rightly  emphasized  at  the  War  Econ- 
omy Conference  reported  on  another  page  of  this  issue. 
Where  such  leadership  is  lacking  it  is  not  an  inherent 
weakness  in  democracy,  but  rather  an  ingrown  weakness 
of  our  governmental  institutions,  due  to  withholding  full 
powers  of  initiative  and  control  from  our  executives. 
A  perversion  of  the  basic  principles  of  representative 
government  has  resulted  in  the  usurpation  of  adminis- 
trative functions  by  our  legislative  bodies.  Federal,  state 
and  municipal.  The  remedy  is  a  clear-cut  separation  of 
legislative  and  executive  powers  and  a  strengthening 
of  the  latter. 

Legislation  Should  Be 
Framed  and  Pushed 

WHETHER  it  be  President,  Governor.  Mayor  or 
city  manager,  our  Government  heads  must  have 
full  initiative  and  continuous  control  to  insure  the  efii- 
ciency  and  economy  in  all  branches  of  the  Government 
which  are  essential  to  win  the  war  and  reap  the  full 
fruits  of  peace  after  the  war.  Public  opinion  cannot 
focus  on  this  fact  too  .soon.     Legislation  to  this  end  is 


essential  in  many  quarters  and  .nhould  be  wisely  framed 
for  passage  at  the  earliest  possible  moment.  Con^re«« 
has  already  done  much  to  this  end — for  the  period  of  the 
war.  Most  of  our  state  legislatures  will  be  in  .ses-sion  in 
1919.  It  is  time  to  begin  to  frame  bills  to  improve 
state  administration  in  all  those  commonwealths  which 
have  not  yet  made  their  Governors  real  executive  heads. 
and  which  still  have  a  multiplicity  of  uncoordinated, 
multi-headed  boards  and  commissions.  Single-headed 
administrative  commissions  are  essential  to  real  projr- 
ress,  as  Governor  Lowden  of  Illinois  pointed  out  in  the 
War  Economy  Conference  mentioned  in  the  foregoing 
paragraph.  An  e.xtension  of  the  commission-manager 
plan  in  the  municipal  field  would  make  for  war  economy 
and  general  efficiency. 

Budget  Procedure 

Reforms  Are  Needed 

AFTER  giving  executive  leadership  full  scope  noth- 
ing would  contribute  more  to  governmental  effi 
ciency,  both  in  war  and  peace  times,  than  sweeping 
reforms  in  budget  procedure.  So  important  was  tJii.«? 
matter  considered  by  the  program  makers  that  it  wa«i 
given  a  full  session  at  last  week's  War  Economy  Con- 
ference. Budget  reform  in  the  "United  States  should 
begin  at  the  top — that  is,  at  Washington.  Ours  is  the 
only  civilized  nation  that  makes  no  budget  at  all.  in  the 
true  sense  of  the  word.  Most  of  our  states  and  cities 
are  just  as  backward.  A  ship  might  as  well  try  to  sail 
without  a  chart  as  a  state  or  city  without  a  budget. 
American  failures  in  budget  making  are  linked  with  the 
withholding  of  administrative  powers  from  the  chief 
executives  of  our  governments.  Engineers  and  con- 
tractors suffer  from  both  defects.  T!.ey  should  join,  in- 
dividually and  collectively,  in  helping  remove  the?e  de- 
fects at  a  time  when  their  etTects  are  more  serious  than 
ever  before. 


Sound  Development  of 

Highw  ay  Transportat  ion 

CONSIDERATION  of  the  recent  employment  of 
motor  trucks  has  left  little  doubt  of  their  value 
as  a  means  of  interurban  transportation.  Many  people 
believe  that  they  otTer  the  solution  for  all  freight  con- 
gestion problems,  and  advocate  their  development  to 
the  utmost  in  the  present  emergency,  irrespective  of 
the  condition  of  the  highways  which  they  must  traverse. 
Others  take  a  more  conservative  stand  and  deprecate 
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ciny  development  of  motor  transportation  beyond  that 
which  the  highways  can  safely  *2arry.  While  this 
journal  does  not  wish  to  see  the  expansion  of  the 
motor  truck  industry  restricted,  it  leans  toward  the 
conservative  view.  With  this  as  with  most  other  cases 
of  rapid  progress,  there  is  always  danger  of  going  too 
iar.  Suppose,  as  one  speaker  asserted  at  the  meeting 
of  the  Highway  Transport  Committee,  reported  in  this 
issue,  that  a  motor  truck  can  go  anywhere  a  mule  can. 
What  advantage  is  gained  if  this  traffic  puts  highways 
in  a  condition  impassabh  even  for  a  mule?  In  that  case 
the  transportation  shortage  would  not  be  helped,  but 
would  actually  be  increased  by  eliminating  the  capacity 
which  might  be  supplied  by  lighter  conveyances.  More- 
over, opposition  to  motor  traffic,  which  has  already  de- 
veloped in  many  quarters,  would  in  all  probability  re- 
tard progress  unnecessarily.  If  properly  prepared  the 
highway  can  be  a  large  factor  in  the  solution  of  our 
transportation  difficulties,  and  it  will  be  unfortunate  if, 
in  the  study  of  the  main  problem,  those  in  authority 
entertain  a  disproportionate  idea  of  its  value.  It  is  to* 
be  hoped,  as  was  expressed  in  the  resolution  of  the 
meeting,  that  a  governmental  policy  of  highway  con- 
struction and  maintenance  will  be  adopted  which  will 
permit  highway  work  to  procied  upon  a  sounder  basis. 


Wanted:  Two  Thousand  Engineers  for 
Active  Service 

GENERAL  BLACK'S  new  call  for  engineer  officers 
comes  upon  a  class  least  able  to  undertake  the 
possible  dangers  of  foreign  service.  Between  32  and  42 
most  men's  family  responsibilities  are  greatest;  younger 
men  are  not  so  apt  to  have  families  or  dependents,  older 
ones  as  a  rule  will  have  achieved  a  competence  or  their 
children  will  be  able  to  shift  for  themselves.  And  yet 
these  very  facts  mark  the  seriousness  of  the  prasent 
crisis.  The  army  must  be  increased ;  an  increased  army 
must  have  able  and  mature  engineer  officers  who  at  the 
same  time  are  in  condition  to  stand  the  rigors  of  field 
service.  It  is  but  fair  that  those  engineers  who  volun- 
teered early  should  be  rewarded  with  the  rank  of  major 
or  better.  Only  in  rare  instances  is  the  man  of  draft 
age  competent  technically  to  take  higher  engineer  rank 
than  second  lieutenant.  Clearly  it  is  necessary  that  the 
men  in  the  thirties  and  early  forties  come  forward  to 
fill  the  ranks  between. 

Each  one  of  us  knows  his  own  responsibilities,  each 
one  of  us  by  now  must  understand  the  task  our  country 
has  before  it.  To  balance  his  personal  obligations 
against  his  obligations  to  the  nation  is  the  task  set 
before  every  engineer  today.  It  is  not  now  a  ques- 
tion of  surrendering  a  congenial  civilian  berth  for  a 
necessary  and  arduous  buc  not  dangerous  military  as- 
signment within  our  own  boundaries.  Men  must  offer 
themselves  for  service  overseas  for  one,  two  or  perhaps 
three  years.  To  do  so  is  to  accept  the  opportunity  of 
joining  that  glorious  company  of  American  engineers 
who  in  a  short  half-year  have  written  their  names  in- 
delibly in  the  history  of  our  times. 

The  quota  will  soon  be  filled.  Those  who  are  able 
to  go  should  volunteer  quickly  so  as  to  expedite  the 
machinery  of  the  appointments.     Fortunately,    that  ma- 


chinery promises  to  be  much  less  cumbrous  than  it  was 
in  the  first  call  for  reserve  officers.  The  office  of  the 
Chief  of  Engineers  will  not  be  hampered  by  the  neces- 
sity of  referring  appointments  to  the  General  Staff, 
and  at  the  same  time  it  has  profited  by  its  earlier  mis- 
takes. Effort  will  be  made  to  deal  fairly  and  rapidly 
with  every  application.  The  qualifications  for  appoint- 
ment are  simple  and  definite,  the  need  for  men  is 
obvious ;  let  the  response  be  quick  and  sure. 


Politics  Halts  Another  Engineering  Project 

OPERATION  of  the  dual  subway  system  in  New 
Vork  City  may  be  delayed  a  year  or  more  if 
the  Mayor  and  Board  of  Estimate  of  that  city  do 
not  soon  take  advantage  of  tha  legislation  passed  in 
April  to  adjust  the  construction  contracts.  The  situa- 
tion, as  recorded  in  this  journal  a  short  time  ago,  is 
that  a  large  number  of  the  contractors  are  unable  to 
meet  further  demands  for  wage  increases  on  the  part 
of  the  unionized  subway  workers.  With  the  increasing 
cost  of  living,  and  with  a  great  deal  of  construction 
work  for  the  Federal  Government  and  for  war  indus- 
tries going  on  in  the  neighborhood  of  New  York,  it  is 
impossible  for  these  contractors  to  hold  their  men  with- 
out a  wage  advance.  The  union  leaders  a  short  while 
ago  announced  the  men's  intention  of  waiting  until 
June  1  for  the  advance,  and  of  seeking  other  work 
if  they  did  not  receive  it.  They  actually  waited  until 
June  10,  on  which  day  most  of  the  important  subway 
contracts  were  closed  down  by  a  strike. 

Meanwhile,  the  city  administration,  which  had  con- 
sistently refused  to  make  any  suggestions  or  take  any 
part  in  framing  the  legislation  looking  to  relief  of  the 
situation,  debated  as  to  whether  it  would  sanction  any 
adjustment  proposed  by  the  Public  Service  Commission 
under  the  new  law.  At  present,  matters  are  at  a  com- 
plete standstill,  the  city  administration  having  proposed 
a  solution  which  several  authorities  hold  to  be  illegal, 
which  is  entirely  unsatisfactory  to  the  contractors  and 
which,  in  the  judgment  of  the  Public  Service  Commis- 
sion, would  not  relieve  the  situation.  This  solution, 
stated  in  plain  language,  is  that,  where  a  contractor 
cannot  obtain  additional  credit  to  enable  him  to  meet 
the  wage  increase  (because  no  bank  cares  to  lend  a  con- 
struction firm,  however  strong,  money  to  make  good 
a  certain  deficit  on  a  losing  job)  the  city  shall  advance 
money  to  the  contractor  looking  for  reimbursement  to 
his  retained  percentage  and  claims  for  extras.  There 
M'as  held  out  to  the  contractors  the  bait  that  this  advance 
might  eventually  be  converted  into  a  gift  from  the  city, 
though  no  promise  to  this  effect  was  offered.  The 
total  advances  possible  under  this  schemo  would  not 
nearly  meet  the  situation,  even  if  they  were  an  outright 
additional  payment  to  the  contractors. 

Meanwhile  the  labor  forces  are  in  danger  of  being 
scattered.  Of  course,  a  large  part  of  the  workers  live 
in  Manhattan  or  near  the  subway  sections  on  which 
they  are  employed,  and  would  prefer  to  work  there  even 
at  lower  wages  than  are  being  paid  on  Government 
work.  If  the  dispute  is  drawn  out  for  a  month  longer, 
however,  most  of  these  men  will  have  moved  and  it 
will  be  impossible  to  get  them  back.    There  is  no  source 
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of  labor  from  which  they  could  be  replaced,  even  with 
unskilled  workers.  But  if  sufficient  men  to  complete 
the  work  eventually  are  obtained,  orKanizations  already 
badly  disrupted  will  have  to  be  built  over  from  the 
ground  up,  and  the  city  will  have  to  pay  for  the  in- 
struction of  the  new  forces. 

During  the  period  of  the  delay  the  city  will  be 
paying  unnecessarily  in  interest  on  the  capital  already 
spent  many  times  the  additional  cost  of  completing  the 
work  under  the  procedure  planned  by  the  Public  Service 
Commission. 

Also,  the  public  will  continue  to  ride  in  overcrowded 
trains  for  that  additional  length  of  time.  This  la.st 
consideration  is  a  political  factor  which  would  be  given 
more  weight  by  the  city  administration  had  it  the 
acumen  to  understand  the  situation.  However,  appre- 
ciation of  an  engineering  analysis  of  the  matter  is 
not  to  be  expected  from  a  group  of  politicians  who  fail 
to  recognize  a  real  emergency  when  they  are  confronted 
with  it,  and  who  try  to  make  small  political  capital  out 
of  opposing  a  carefully  worked  out  solution  with  the 
cry  that  they  are  defending  the  city  treasury  against 
a  horde  of  ravenous  contractors. 

If  New  York  City  is  to  have  an  adequate  transporta- 
tion system  before  the  end  of  the  war,  the  city  ad- 
ministration must  drop  its  bickering  and  come  to  an 
immediate  positive  decision. 


What  About  the  Railroad  Valuations? 

SHOULD  the  railroad  valuations  be  completed? 
Should  they  be  suspended  for  the  period  of  the 
war?  Should  they  be  continued  along  present  lines, 
or  some  new  plan?  Is  it  proper  for  railroad  men  to 
give  their  expert  views  to  the  technical  or  lay  press 
on  these  questions,  or  must  they  as  Government  em- 
ployees refrain  alike  from  suggesting  better  ways  or 
approving  present   methods? 

Five  years  ago  Congress,  by  the  valuation  act, 
instructed  the  Interstate  Commerce  Commission  to 
appraise  the  carriers.  That  the  work  would  be  very 
costly  and  the  results  useless  when  obtained  was 
commonly  charged,  and  from  the  passage  of  the  act 
until  last  December  the  carriers  combatted  it  at  almost 
every  turn.  The  Commission  as  well  as  the  carriers 
has  virtually  admitted  difficulty  in  interpreting  certain 
clauses  of  the  act,  and  has  declined  to  make  any  rulings 
as  to  fundamental  principles.  Yet  the  inventories  have 
been  proceeding,  at  great  expense  to  the  Government 
and  to  the  carriers,  and  several  have  been  completed. 
With  our  entry  into  the  war  it  was  urged  anew  that 
the  work  be  dropped  and  the  men  in  it  be  released  for 
more  useful  occupations.  But  it  has  not  as  yet  been 
dropped. 

The  taking  over  of  the  railroads  by  the  Government 
last  December,  and  the  frequently  expressed  belief  that 
the  Government  will  end  by  buying  them,  gives  to 
valuation  a  new  significance.  Whether  valuations  can 
be  used  to  fix  rates  is  one  question;  whether  they  are 
needed  to  determine  purchase  price  is  a  different  one. 
Some  railroad  men,  considering  the  latter  question,  and 
having  come  to  realize  also  that  the  inventories  were 
giving  them  data  of  great  value   for  other  purposes. 


have   had   a   reversal   of  opinion,   and   would   now   look 
with  dismay  up^jn  the  drrjppinjf  of  the  work. 

And  still  there  remain.s  the  question  whether  the 
work  is  being  conducted  in  the  most  effective  manner. 
Apparently,  some  of  the  b€.st  results  have  tjeen  obtained 
where  the  railroad  valuation  departments  and  the 
Division  of  Valuation  have  co<jperated  closely,  or  even 
where  the  railroads  have  done  the  work.  The  railroad 
valuation  departments  are  now  Government  organiza- 
tions, and  it  has  been  suggested  to  this  journal  that 
they  are  much  better  fitted  to  continue  the  valuations 
than  is  the  Division  of  Valuation. 

It  wa.s  this  suggestion  that  prompted  Engineering 
Neivs-Record  to  send  out  to  railroad  valuation  engi- 
neers a  questionnaire  as  to  whether  the  work  :ihould 
be  continued  and  if  .so,  how.  The  responses  are 
disappointing.  While  a  few  have  given  their  views 
frankly,  more  hold  that  because  they  are  Government 
employees  it  would  be  improper  for  them  to  speak. 
The  latest  to  reply  is  surprised  that  we  should  aak 
his  opinion,  and  believes  the  advisability  of  continuing 
the  valuation  is  entirely  in  the  hands  of  the  Interstate 
Commerce  Commission. 

Is  it?  Seemingly  the  Commission  is  obliged  to  act 
on  its  instructions  from  Congress.  It  could  recom- 
mend that  the  valuation  act  be  amended  or  repealed. 
but  it  has  never  shown  much  tendency  to  recommend 
legislation.  Congress  will  hardly  act  without  expert 
advice,  and  who  can  give  better  advice  than  the  railroad 
valuation  men? 

Would  it  be  disloyal  for  these  men — Government 
employees  now — to  express  themselves?  Would  it  not 
oe  more  disloyal  for  them  to  remain  silent  if  they 
saw  a  way  to  save  public  money,  or  conduct  the  work 
more  efficiently?  Newspapers  have  said  vast  sums  are 
being  wasted  in  the  valuation.  Many  of  these  railroad 
men  have  joined  in  the  charge.  Since  we  entered  the 
war  the  newspapers  have  renewed  their  insistence  that 
the  money  and  labor  be  turned  to  more  useful  purposes. 
If  there  is  a  chance  to  conserve  public  funds,  are  the 
valuation  engineers  showing  loyalty  to  the  Government 
by  closing  their  eyes?  If  the  pre.sent  plan  is  u  good 
one,  can  they  not  allay  the  suspicions  raised  by  the 
newspapers — and  by  themselves  in  times  past? 

Engineeriini  Xevs-Record  has  urged  engineers  to  take 
a  larger  part  in  public  affairs.  Heii  is  an  opportunity. 
Valuation  engineers  have  been  trjing  for  five  years  to 
meet  the  demands  of  the  valuation  act.  As  engineers, 
they  have  been  dealing  with  facts.  The  facts  have 
not  changea  merely  because  the  engineers  have  new 
employers.  As  engineers  they  have  interpreted  those 
facts — honestl>',  we  believe,  and  not  merelj*  to  further 
the  corporate  interests  they  represented.  \\'hen  they 
were  transformed  overnight  into  Government  em- 
ployees, weio  those  interpretations  wiped  out?  If 
they  remain  silent  let  them  beware  lest  it  l>e  thought 
that  they  have  confused  public  loyalty  with  a  cautious 
loyalty  to  the  stockholders  they  no  longer  represent. 
They  have  seen  the  valuation  at  close  range.  Because 
they  deal  with  facts  and  scientific  reasoning  they  can 
command  a  respect  that  others  cannot.  Let  them  say 
whether  the  valuation  should  be  continued,  and  whether 
it  should  be  continued  as  at  present  conducted. 
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Americanization  a  Problem  in  Human  Engineering 

Great  Mass  of  Foreign-Born  Workmen  Must  Have  Fair  Treatment   and   Equal   Opportunity   if  They 
Are  to  Take  the  Cause  of  This  Country  to  Heart  and  Produce  the  Engineering 

Materials  Needed  to  Win  the  War 

By  Henry  D.  Hammond 

Managing  Editor,  Engineering  News-Record 


FLAG  DAY — an  unwonted  subject  for  an  engineering 
discussion — a  day  which  in  the  past  has  made  its 
appeal  to  patriotism  and  sentiment,  but  which  this  year 
must  inspire  the  highest  order  of  constructive  effort  by 
the  engineer.  For  this  war  will  be  won,  as  all  of  us 
know,  by  increasing  the  production  of  war  materials 
to  a  volume  which  the  enemy  cannot  match.  And, 
as  all  of  us  know,  production  involves  not  only  the 
machines,  materials  and  methods  with  which  the  engi- 
neer has  dealt  in  the  past,  but  human  labor,  with  which 
the  engineer  must  deal  now  if  engineering  training  is  to 
justify  the  accepted  view  that  it  enables  men  to  produce 
the  most  that  can  be  realized  under  given  conditions. 
This  human  element  of  labor  is  a  challenge  to  the 
engineer.  He  has  applied  the  laws  of  physics  to  pro- 
duce efficient  machines.  He  has  developed  methods  for 
recovering  and  utilizing  the  natural  stores  of  materials. 
He  must  now  step  in — not  as  a  welfare  worker,  not  as 
a  sociologist,  but  as  an  engineer — to  help  labor  find 
its  place  in  the  production  scheme. 

Urgency  of  Situation  Must  Be  Realized 
This  problem  is  not  academic.  It  is  pressing  for 
immediate  practical  solution  along  engineering  lines. 
That  solution  will  be  found,  for  if  it  were  not  the  cause 
would  be  lost.  The  best  war  organization  in  history  is 
pressing  back  the  defenders  of  modern  ideals  and  insti- 
tutions. Those  defenders  rely  for  their  means  of  re- 
sistance on  a  thin  line  of  ships  which  so  far  the  enemy 
has  managed  to  sink  as  fast,  or  faster,  than  they  could 
be  replaced.  Some  of  the  labor  that  is  building  those 
ships  has  felt  that  it  need  Work  only  four  days  a  week 
so  long  as  it  could  force  a  six  days'  wage.  Some  of  the 
workers  who  are  making  the  various  materials  to  supply 
the  forces  fighting  in  Europe  are  so  ill  adjusted  to  the 
situation  that  even  with  one  of  the  best  managed  muni- 
tion manufacturers  in  the  country  the  efficiency  cf  labor 
has  fallen  ten  per  cent,  since  the  war  broke  out,  in  spite 
of  a  tremendous  rise  in  wages. 

Cannot  scientific  analysis  resolve  the  causes  of  this 
maladjustment,  which  threatens  the  life  of  our  institu- 
tions? Cannot  the  engineering  mind  reorganize  the 
human  elements  of  production  as  it  has  already  done 
with  the  mechanical  and  material  elements  to  secure 
efficiency  ? 

Unity  of  Purpose  Is  Needed 
The  most  cursory  engineering  analysis  of  our  produc- 
tion problem  will  show  that  unity  of  ideals  and  purpose 
is  lacking  between  labor  and  employers.  Labor  seto 
no  motive  for  securing  maximum  production,  and  con- 
sequently cannot  be  expected  to  work  to  that  end.  In 
the  bare  facts  of  our  inefficiency  with  which  everyone 
is  familiar  wo  see  the  results  of  this  condition.  A  great 
proportion  of  our  labor  is  foreign-born  and  does  not 
speak  English.     A  still  greater  proportion  cf  it  is  yet 


in  ignorance  as  to  what  is  at  stake  in  this  war.  Prac- 
tically the  entire  body  of  labor  is  ready  to  believe  that 
any  methods  adopted  in  the  present  emergency  for 
securing  the  highest  possible  output  per  man  will 
result  in  additional  piling  up  of  wealth  for  the  cap- 
ftalistic  classes  without  any  corresponding  increase  in 
the  returns  to  the  worker. 

Compelling  Motives  for  Production  Lacking 

It  is  evident  that  compelling  motives  for  the  worker 
to  increase  his  production  are  lacking  so  long  as  these 
ideas  and  conditions  are  prevalent.  It  is  equally  obvious 
that  compelling  motives  must  be  supplied  if  production 
is  to  be  increased.  The  first  thing  is  to  make  the 
worker,  and  especially  the  foreign-born  and  non- 
English-speaking  worker,  understand  that  this  is  his 
country,  and  that  there  will  be  a  direct  return  to  him 
for  his  patriotic  help  in  winning  the  war  by  reason  of 
the  fact  that  this  country  will  be  made  a  better  place  for 
himx  to  live  in. 

Especially  if  he  is  foreign  born  must  he  be  given  an 
opportunity  to  have  a  home  where  he  and  his  family  can 
be  happy.  His  children  must  have  equal  opportunity 
in  the  schools.  The  idea  that  the  non-English-speaking 
foreigner  has  been  brought  into  this  country  with  th3 
expectation  that  advantage  could  be  taken  of  his  igno- 
rance to  force  him  to  work  for  less  than  standard  wages 
must  be  dispelled  once  and  for  all  by  honest  treatment 
on  the  part  of  employers  and  of  the  entire  English- 
speaking  public.  The  foreign  laborer  must  learn  that 
he  is  wanted  as  an  American  and  that  he  will  receive 
the  benefits  of  American  citizenship  without  prejudice, 
in  retux-n  for  his  support  of  the  nation. 

Practical  Methods  of  Americanization 

With  fair  treatment  as  a  background,  many  practical 
methods  can  be  applied  to  make  loyal  American  citizens 
and  productive  workers  out  of  the  great  mass  of  our 
foreign-born  population.  They  must  be  induced  first 
of  all  to  learn  English,  either  in  adult  classes  at  tha 
public  schools,  where  these  are  available,  or  in  special 
schools  conducted  by  employers  themselves.  It  is  good 
business  for  the  employer  to  bring  his  employees  up  to 
their  best  and  keep  them  there.  Ignorance  of  the 
language  in  which  directions  are  given,  in  which  warn- 
ing signs  and  safety  notices  are  printed,  prevents  tho 
development  of  efficiency  and  results  in  costly  blunders 
The  use  of  a  dozen  different  languages  in  preference 
to  English  by  the  employees  of  one  plant  splits  the 
workmen  into  cliques,  keeps  alive  leuds  and  grievances 
that  originated  in  other  lands,  limits  the  effectiveness 
of  American  foremen,  inhibits  the  development  of 
loyalty  to  the  industry  or  to  the  country,  effectively 
prevents  the  worker  from  learning  vhat  the  war  i3 
about  and  why  this  country  is  in  it,  and  makes  him  an 
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easy  prey  for  the  propagandist.  It  is  small  wonder  that 
the  removal  of  this  handicap  has  more  than  paid  for 
the  effort  required,  even  where  the  instruction  has  been 
conducted  in  the  employer's  time  and  at  his  expense. 
And  today  it  is  no  longer  a  question  of  greater  returns 
to  the  individual  manufacturer  through  increas:d  effi- 
ciency and  loyalty,  but  of  increasing  war  production  by 
whatever  means  till  it  outmatch :s  that  of  the  enemy. 
This  is  not  to  be  accomplished  with  lukewarm  or  disloyal 
workers,  and  the  winning  of  the  war  will  justify  any 
cost  that  is  necessary  to  make  our  foreign  labor  English- 
speaking,  the  first  step  in  making  it  American. 

Some  employers  have  already  establishea  the  policy 
that  no  advancement  can  be  expected  by  the  foreign 
worker  unless  he  becomes  an  American  citizen.  This 
policy  is  not  discrimination,  when  the  man  of  foreign 
birth  who  has  become  a  citizen  receives  opportunity  to 
rise  in  proportion  to  his  ability.  This  nation  cannot 
afford  a  large  section  of  the  population  which  does 
not  intend  to  remain  within  its  borders  and  become 
a  part  of  it.  American  industry  cannot  do  its  part  in 
this  struggle  with  workers  who  do  not  think  enough 
of  this  country  to  cast  their  lot  with  it.  If  America  is 
not  worth  the  price  of  citizenship  to  any  element  of  our 
foreign  labor,  then  American  standards  and  ideals  will 
not  be  worth  defending  to  that  element,  and  it  cannot 
be  counted  on  to  do  its  part  in  the  crisis. 

Personal  Contact  Can  Contribute  Greatly 

Noon-time  talks,  notices  printed  in  foreign  languages 
if  need  bo,  and  posted,  distributed  or  placed  in  pay 
envelopes,  coupbd  with  individual  efforts  on  the  part  of 
the  superintending  force  to  convince  employees  of  the 
advantages  of  citizenship,  will  be  needed  before  we  can 
root  out  prejudice  against  this  country  and  its  indus- 
trial system  from  among  many  of  our  foreign  workmen. 
Prevalent  ideas  that  the  foreigner  is  not  wanted  here, 
that  Americans  are  well  satisfied  to  have  his  cheap 
labor  for  a  time,  with  the  understanding  that  he  is 
allowed  to  save  his  "stake"  and  return  with  his  unsani- 
tary habits  and  his  ignorance  to  the  country  that  sent 
him  forth,  must  be  combated  by  intelligent  and  sym- 
pathetic educational  work.  To  have  permanent  effect, 
such  efforts  must  be  kept  up,  and  not  permitted  to 
slacken  after  a  burst  of  enthusiasm  on  Flag  Day. 
Employers  must  bear  constantly  in  mind  the  fact  that 
their  plants  cannot  be  contributing  in  full  measure  to 
the  country's  necessity  until  their  forJgn-born  em- 
ployees are  all  American  in  language,  in  ideals  and  in 
sympathy. 

After  the  foreign  worker  has  been  taught  our 
language,  has  learned  our  customs,  has  found  that  he 
can  expect  fair  treatment  and  that  he  can  aspire  to  r. 
comfortable  position  in  our  social  scale,  he  is  ready  to 
receive  the  inspiration  of  those  ideals  of  which  so  much 
is  said,  to  develop  real  sympathy  with  our  form  of 
government  and  to  understand  the  possibilities  that  lie 
in  democratic  institutions.  Until  ho  has  traveled  this 
road,  it  will  not  be  easy  for  the  foreigner  of  Teutonic 
origin  to  see  that  the  cheaply-won  efficiency  that  is 
possible  through  the  surrender  of  individuality  to  auto- 
cratic control  is  bought  at  the  sacrifice  of  the  greatest 
driving  force  of  modern  civilization— individual  oppor- 
tunity and  initiative.     Then  he  will  understand  why  it 


is  against  the  intere.st.i  of  mankuid  to  have  the  German 
ideals  of  30<;ial  organization  inipo-ed  on  the  world's 
democracies,  though  thene  ideals  are  fully  developed  and 
their  frut  of  practical  efficiency  is  in  .Ttrong  contrast 
at  the  present  moment  with  the  indifferent  results 
achieved  by  undeveloped  democracy. 

Give  the  Foreigner  Facts  About  the  Wae 

Practical  way.s  of  bringing  this  conception  home  to 
the  worker  of  foreign  .sympathies  all  start  from  a  com- 
mon point — supplying  him  with  facta  which  he  can 
trust  about  the  war.  Explanations  of  why  America 
is  at  war,  and  interpretations  of  what  the  events  of 
the  war  mean  to  this  country  and  it.s  workmen  can  be 
distributed  to  them  in  the  form  of  pamphlets.  Before 
the  foreigner  has  learned  Engli.sh.  these  must  of  course 
be  printed  in  his  language.  After  he  and  his  family 
have  learned  to  use  the  public  libraries,  they  can  be 
reached  by  inserting  in  the  books  they  take  out  slips 
arousing  their  interest  in  other  books  which  will  ^ve 
them  a  clearer  idea  of  the  war  and  their  part  in  it. 
This  method  has  already  been  found  effective  by  the 
public  libraries  at  Cleveland  and  Detroit. 

Patriotic  messages  can  be  distributed  in  pay  en- 
velopes. Their  effectiveness  in  poster  form  has  been 
demonstrated  during  the  Liberty  Loan  and  Red  Cross 
campaigns.  Placards  showing  how  the  increased  out- 
put of  the  plant  is  contributing  to  victory  have  proved 
one  of  the  best  forms  of  publicity.  Notices  of  this 
sort  can  take  a  more  practical  turn  by  explaining  to 
the  foreigner  the  draft  regulations  and  the  application 
of  other  legislation  which  affects  him.  The  foreign 
worker  can  be  convinced  in  hundreds  of  ways  that  this 
countrj'  intends  to  look  after  his  interests,  that  it  offers 
the  best  opportunities  he  has  ever  had,  and  that  it  is 
worth  defending  with  his  best  efforts. 

Solid  American  N.\tion  a  Possibiuty 

All  this  is  essential,  but  if  all  of  our  labor  is  to  be 
thoroughly  American,  th-^roughly  loyal  to  this  country 
and  to  its  industries  in  the  present  crisis  and  hence- 
forth, more  is  needed.  Labor  must  be  convinced  that 
such  a  thing  as  a  solid  American  nation  is  possible; 
that  conditions  will  be  established  under  which  man- 
ager, worker  and  investor  can  all  join  their  best  efforts, 
with  assurance  to  the  worker  that  he  is  receiving  a 
full  proportionate  benefit  from  the  things  produced. 
In  order  that  this  shall  take  place  a  new  confidence 
on  the  part  of  each  of  these  three  in  the  others  must 
be  born.  Past  grievances  and  prejudices  must  be  sunk 
in  the  realization  that  an  opportunity  has  come  to  make 
a  great  advance,  with  great  profit  to  all  concerned,  in 
tho  management  of  industry.  l)wners  and  managers. 
lor  instance,  must  forget  the  background  that  prompts 
them  to  cheer,  everj'  time  it  is  expressed,  the  idea  that 
restriction  of  output  is  profiteering  on  the  part  of  labor. 
Of  course,  workers  must  also  forget  past  injustices 
that  have  led  them  to  cheer  suggestions  of  socialism 
or  of  anarchy.  These  human  and  very  natural  reac- 
tions must  pass  away  with  the  understanding  that  the 
conditions  which  occasioned  them  have  i.o  place  in  the 
nation's  life  either  at  the  present  crisis  or  in  the  better 
democracy  which  wo  hope  to  win  from  it. 

But  who  shall  take  the  lead  in  changing  these  condi- 
tions, in  establishing  the  mutual  confidence  which  must 
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go  with  the  change?  Manifestly,  the  country  can  look 
for  this  initiative  only  to  the  investor  and  the  manager, 
who  is  already  coming  to  be  the  man  with  engineering 
training.  With  them  lies  largely  the  control  of  indus- 
tries and  communities,  and  they  are  in  the  stragetic 
position  to  take  the  first  steps.  In  proportion  to  the 
vast  number  of  workers  the  owners  and  managers  are 
few,  and  it  is  much  easier  for  them  as  a  body  to  grasp 
the  opportunity,  to  act  with  some  unity  of  purpose  and 
to  create  conditions  which  will  make  it  easy  to  con- 
vince the  worker  of  his  responsibility  and  opportunity. 
Finally,  those  already  in  the  saddle  of  industry  have 
the  advantage  of  scientific  analysis  of  the  situation, 
while  the  worker  as  a  rule  does  not  realize  exactly  what 
is  lacking,  cannot  plan  the  steps  which  must  be  taken 
to  supply  it,  and  is  in  a  far  less  advantageous  position 
to  take  concerted  action  that  has  any  chance  of  bringing 
the  vitally  needed  increase  in  production. 

It  has  been  said  above  that  the  necessary  preliminary 
to  all  progress  in  this  direction  is  mutual  confidence. 
Obviously,  such  confidence  is  destroyed  by  the  merchant 
who  sells  to  the  worker  inferior  wares  or  needlessly 
increases  charges.  The  community  which  permits  such 
practices  may  be  almost  equally  guilty  with  the  mer- 
chant. Confidence  is  destroyed  by  corporations  which 
declare  excessive  dividends  on  war  contracts.  Perhaps 
there  are  very  few  such,  but  each  instance  is  widely 
published  and  is  a  stain  on  the  present  industrial  fabric. 
Congress  may  be  properly  looked  to  for  the  solution 
of  this  problem  through  adequate  taxation.  Mutual 
confidence  is  destroyed  by  all  forms  of  paternalism,  in 
which  must  be  included  a  great  deal  of  well  meant 
effort  of  the  type  referred  to  in  the  past  decade  as  wel- 
fare work.  Anything  which  gives  the  worker  the 
impression  that  his  "welfare"  is  being  "looked  after" 
in  order  to  content  him  with  less  than  his  share  of 
what  he  produces,  or  that  appears  in  the  light  of  giving 
him  one  part  that  he  may  produce  ten  parts  additional 
for  the  owners,  can  hardly  be  expected  to  strengthen 
his  confidence  in  his  employers.  All  these  things  must 
be  avoided. 

Confidence  May  Be  Fostered  in  Many  Ways 

On  the  other  hand,  confidence  may  be  fostered  in 
many  ways,  none  of  which  requires  abdication  on  the 
part  of  the  manager  or  surrender  on  the  part  of  the 
investor  to  the  dictation  of  the  worker.  It  is  pos- 
sible, for  instance,  to  educate  the  worker  as  to  the 
conduct  of  the  enterprise  in  which  he  is  engaged.  He 
is  capable  of  learning  to  what  use  the  products  of 
the  industry  are  put,  of  what  real  value  they  are  to 
the  rest  of  the  world,  what  it  takes  in  the  way  of  cap- 
ital, material,  management  and  labor  to  make  them, 
what  proportion  of  the  total  his  own  efforts  represent 
and  what  effect  on  the  total  an  increase  in  his  personal 
production  would  bring  about.  Especially  is  this  true 
0^  war  production.  With  all  this  must  go  the  assurance 
that  better  conditions  for  the  industry  and  the  country 
v/ill  mean  better  conditions  for  him  exactly  in  propor- 
tion to  his  increased  efforts.  Obviously,  the  applica- 
tion of  this  method  to  the  present  patriotic  occasion 
is  to  convince  the  worker  that  he  holds  a  hand  with 
the  employer  in  a  desperate  game,  that  its  winning 
means  exactly  as  much  to  him  as  to  his  employer,  and 


that  the  latter  will  receive  nothing  from  it  in  which 
the  worker  cannot  share. 

Education  of  this  sort  has  been  successfully  carried 
on  by  many  establishments,  so  that  the  matter  is  no 
longer  an  engineering  theory  but  an  engineering  demon- 
stration. Some  of  them  have  thrown  open  their  books 
to  their  employees,  have  instructed  committees  of 
workers  in  the  methods  of  carrying  on  the  concern  and 
have  shared  its  profits  with  the  employees.  When  it 
has  been  demonstrated  that  individual  production  can 
be  so  easily  doubled  in  many  lines,  it  is  evident  that 
any  purely  selfish  desire  for  increased  personal  returns 
which  may  remain  with  investors  should  prompt  rather 
than  retard  efforts  at  industrial  reorganization  in  this 
direction. 

Mutual  confidence  may  be  further  fostered  by  action 
calculated  to  convince  the  worker  that  those  in  control 
of  the  enterprise  take  an  intelligent  interest  in  making 
the  conditions  of  his  employment  the  best  that  are  war- 
ranted by  the  state  of  the  enterprise.  Increased  pro- 
duction has  so  often  resulted  from  a  policy  of  this  kind 
that  it  is  unnecessary  even  to  outline  its  operation. 

Must  Take  Interest  in  Workers'  Problems 
Most  important  of  all,  confidence  on  the  part  of  the 
worker  is  inspired  by  the  knowledge  that  manager  and 
investor  are  directly  interested  in  seeing  him  get  along 
in  the  world.  This  does  not  include  merely  personal 
attention  to  the  worker,  with  advancement  wherevei 
he  proves  capable  of  performing  more  important  work. 
Least  of  all  is  it  covered  by  mere  increases  in  the  money 
return  to  the  worker  from  the  industry.  It  does  include 
properly  conducted  communities  from  which  are  barred 
all  those  who  would  exploit  the  worker  or  take  ad- 
vantage of  his  necessities.  It  includes  opportunity  for 
the  worker  to  have  a  family  in  circumstances  which 
are  not  a  continual  strain  upon  him,  and  under  condi- 
tions where  there  is  a  satisfactory  future  in  sight  for 
his  children.  Efforts  on  the  part  of  employers  in  this 
direction,  however,  if  they  are  not  to  be  mistaken  for 
paternalism,  must  be  directed  toward  giving  the  worker 
the  necessary  opportunity  and  knowledge  to  develop 
such  things  for  himself  out  of  his  own  resources. 

The  man  in  charge  of  one  such  effort,  which  has  been 
carried  on  for  some  time  with  striking  success  by  one 
of  the  largest  coal  operators  in  the  United  States,  re- 
cently said  at  a  public  gathering,  "I  hate  those  words, 
'welfare  work.'  I  wish  they  could  be  taken  from  the 
language."  Yet  he  has  helped  foreign-born  coal  miners 
to  have  gardens,  has  taught  their  wives  to  make  and 
wear  American  dresses,  has  gathered  their  children  in 
kindergartens,  has  stopped  the  disruption  of  their  family 
life  which  resulted  from  taking  "boarders,"  has  created 
and  satisfied  a  taste  for  many  forms  of  social  enjoy- 
ment, and  has  successfully  accomplished  a  thousand  and 
one  things  which  would  have  been  classed  as  paternalis- 
tic ten  years  ago.  All  of  this,  however,  has  been  done 
by  the  workers  from  their  ov^m  resources  with  nothing 
more  than  encouragement  and  education  from  the 
management. 

The  striking  monument  to  this  work  is  the  fact  that 
the  mines  of  that  company  stand  today  as  oases  in  a 
desert  of  labor  unrest.  They  pay  only  union  wages, 
they  make  no  effort  at  profit-sharing  or  tying  the  em- 
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ployces  closer  to  the  conduct  of  the  business,  yet  they 
have  and  hold  the  cream  of  the  min:;  labor  supply  while 
others  are  struggling  with  high  labor  turnover  and 
lowered  efficiency. 

This  much  can  be  done  under  present  conditions  by 
adopting  only  one  of  the  tried  and  obvious  methods  of 
increasing  confidence  on  the  part  of  the  worker.  What, 
then,  must  be  the  opportunities  that  lie  before  prac- 
tically every  industry  in  America  which  sets  out  in  a 
scientific  way  to  make  its  workers  an  integral  part  of 
the  enterprise? 

No  one  n  ed  hesitate  to  make  an  immediate  beginning 
in  this  direction  for  lack  of  specific  application  of  these 
principles  to  his  own  labor  problem.  The  means  of 
engineering  analysis  are  available  to  everyone.  Expert 
help  can  be  obtained  from  a  dozen  agencies.  In  the  mat- 
ter of  educating  workers  to  an  appreciation  of  the  seri- 
ousness of  the  war,  m.ethods,  suggestions  and  personal 
assistance  can  be  had  for  the  asking  from  the  De- 
partment of  Labor.  Assistance  as  to  employment, 
production  and  management  methods,  in  the  form  of 
advice,  instruction  and  the  time  of  technically  trained 
experts,  is  being  furnished  to  manufacturers  by  many 


Ijranches  of  the  Federal  Government.  There  in  hardly 
an  industrial  establishment  whcse  weight,  thrown  into 
the  .'^■cales  for  better  local  condition.s  in  the  communi- 
ties whe'-e  its  workers  live,  would  be  without  effect. 
Thos3  who  desire  to  encourage  their  employees  in  mak- 
ing homes,  in  making  better  use  of  their  mean.s,  and  in 
developing  a  more  satisfactory'  home  and  community 
life,  can  obtain  the  services  of  experts  in  these 
subjects. 

The  time  is  made  ripe  by  the  urgent  necessity  for 
national  defense  of  democratic  ideals.  The  laborer  is 
ready.  The  investor  and  manager  are  in  a  position 
to  work  changes  with  him  that  will  result  in  unheard- 
of  progress,  both  in  winning  the  war  and  in  building 
for  the  future.  The  means  for  starting  the  reorganiza- 
tion on  a  scientific  basis  are  at  hand.  No  employer  will 
be  ler.s  patriotic  than  he  expects  his  men  to  be  in  tho 
face  of  the  present  danger.  The  country-  looks  to  every 
one  of  them  who  has  not  done  so  to  make  this  Flag  Day 
the  occasion  for  inaugurating  a  new  policy  which  shill 
have  as  its  immediate  object  the  increase  of  our  pro- 
duction to  a  point  that  cannot  fail  to  turn  the  scales  of 
battle  in  our  favoi. 


Along  the  British  Front  by  Light  Railway 

Experiences  and  Impressions  of  a  Week's  Study  of  the  Narrow-Gage 
System  at  Close  Range — How  It  Has  Revolutionized  Salvage 

By  Roi'.CRT  K.  ToMLiN,  Jr. 

War  Correspondent  of  Engineering  Xews-Record 


It  was  in  February,  before  the  big  drives  on  the 
Somme  and  in  Flanders,  that  Mr.  Tomlin  spent  a  iveek 
studying  the  light  railways  along  *he  British  front. 
His  story  reached  the  British  authorities  for  censoring 
just  before  the  March  drive.  Nothing  was  heard  of 
it  for  weeks,  and  it  appeared  that  if  the  article  was 
published  at  all  it  would  be  in  the  German  technical 
journals.    But  the  Boches  did  not  capture  it,  and  it  has 

LESS  than  a  year  ago  the  British  Armies  in  France 
were  carrying,  weekly,  about  12,000  tons  of  muni- 
tions and  supplies  over  a  system  of  "light  railways" 
(60-cm.  gage  and  20-lb.-per-yard  rails)  involving  a 
total  trackage  of  less  than  100  miles.  Motor-truck,  or 
lorry,  transport  over  highways  was,  at  that  time,  the 
main  reliance  for  deliveries  from  standard-gage  rail- 
heads to  the  front.  Today  the  weekly  tonnage  on  light 
railways  has  soared  well  into  six  figures,  the  track 
mileage  into  four  figures,  and  during  a  period  of  about 
lOi  months  the  highways  have  been  relieved  of  millions 
of  lorry-miles  of  traffic. 

For  obvious  military  reasons  I  cannot  make  this 
statement  more  specific,  but  it  will  serve  to  indicate 
the  really  tremendous  traffic  development  which  has 
taken  place  along  the  British  front.  Light  railways 
have  already  revolutionized  transportation  practice,  and 
the  end  is  not  yet  in  sight.  Far  from  resting  on  its 
present  enormous  mileage  of  60-cm.  track.  British  staff 
officers  are  calling  for  more  mileage,  more  engines,  more 
tractors,  more  cars.  A  year's  actual  test  has  demon- 
strated in  the  most  convincing  manner  the  supreme 
importance  of  the  light  railway  in  the  conduct  of  modern 


lately  retui-ned  from  the  hands  of  the  British  censors. 
So  interesting  is  Mr.  Tomlin's  narrative  of  his  ex- 
periences and  impressions  in  getting  the  story  that 
this,  with  an  account  of  what  the  light  railways  have 
made  possible  in  the  way  of  salvaging  of  material,  is 
made  the  basis  of  the  present  article.  A  second  article, 
setting  forth  how  the  railivays  are  built,  maintained 
and   operated,    will    be   published   next    week. — Editor. 

warfare,  for  every  3-ton  load  hauled  relieves  the  high- 
ways of  one  lorry.  Even  now.  the  British  tonnage 
figures  on  light  railways  for  successive  weeks  are  show- 
ing regular  jumps  of  10.000  to  15.000 — there  had  not 
been  a  break  in  the  curve  during  the  '7  weeks  preceding 
my  visit  to  the  British  front  in  Februan.-.  In  this 
article  reference  to  tonnage  is  based  on  the  long  ton 
of  2240  lb.,  not  our  own  short  ton  of  2000  lb.  To  the 
engineer  the.'e  statistics,  general  a-s  they  are.  will  in- 
dicate the  place  which  the  light  railway  now  occupies 
in  the  scheme  of  transportation  in  the  war  zone  of 
France,  and  how  the  highways  have  been  relieved  of 
the  heavy  overload  of  traffic  which  demanded  high 
tribute  in  materials  and  men  for  maintenance. 

I  have  just  returned  from  a  week's  tour  along  the 
front,  where,  thanks  to  the  splendid  ho.spitality  of  our 
British  allies  and  the  detachments  of  our  own  American 
railway  troops  which  are  operating  in  northern  France. 
exceptional  facilities  were  given  me  for  obser\-ing  the 
actual  working  of  the  light-railway  systems  from 
Flanders  southward  through  the  valley  of  the  Somme. 
But  before  I  get  into  the  engineering  details  of  my 
story,  let  me  give  a  hastj-  outline  of  my  trip. 
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British  Official  Photographs 

THE   BRITISH   ARMIES,   DURING   THE   PAST   TWELVE   MONTHS,   HAVE   LAID   A   TREMENDOUS   MILEAGE 


1  was  met  at  a  certain  railroad  station  by  a  British 
staff  officer,  and  proceeded  by  automobile  to  British 
general  headquarters,  where  I  was  introduced  to  the 
Director  General  of  Transportation  of  the  British 
Expeditionary  Force.  I  spent  the  afternoon  with  a 
brigadier  general,  the  D.G.T.,  who  very  kindly  per- 
mitted me  to  inspect  his  organization  charts  and  graphic 
records  of  the  trackage  and  tonnaga  of  the  light  rail- 
way system  for  all  of  the  British  Armies  in  France — 
charts  on  which  the  curves  were  ever  mounting  at 
steeper    angles. 

After  tea,  I  met  a  brigadier  general,  the  Director  of 
Light  Railways,  who  is  responsible  for  the  construc- 
tion, maintenance  and  operation  of  the  system  along 
the  entire  British  front;  a  captain  of  the  Royal  Engi- 
neers, a  veteran  of  the  Gallipoli  campaign  and  the 
great  drive  in  the  valley  of  the  Somme,  who  had  been 
assigned  to  act  as  my  guide  during  the  trip;  and  the 
several  department  heads  in  charge  of  construction, 
operation,  maintenance  and  repair.  Then  we  proceeded 
to  the  field  headquarters  of  a  major  general.  Director 
of  Light  Railways  for  the  American  Expeditionary 
Forces,  where  we  spent  the  night. 

Getting  away  to  an  early  start  next  morning  in  a 
British  staff  car,  we  reached  an  Army  light-railway 
headquarters  in  Belgium  and  from  there  traveled  by 
light  railway  through  the  Ypres  sector,  the  superin- 
tendent of  operation  in  this  zone  having  ordered  a 
special  train  run  out  toward  the  front  lines  for  my 
benefit.  We  had  about  half  completed  our  ride  when 
an  enemy  airplane  came  soaring  over  the  lines,  evi- 
dently intending  to  attack  an  observation  balloon  which 
we  had  just  passed.  British  aircraft  appeared.  Ma- 
chine guns  cut  loose.  Its  petrol  tank  riddled  by  bullets, 
the  Boche  plane  suddenly  emitted  a  great  cloud  of 
black  smoke.  The  framework  caught  fire.  The  flaming 
machine  reeled  about  in  a  spiral  for  fully  a  minute, 
exhibiting  remarkable  stability,  and  then  plunged  down- 
ward, leaving  a  wake  of  fire. 

Night  found  us  at  ,  where  the  buildings  are 

in  every  conceivable  stage  of  demolition  from  heavy 
shelling.  The  room  we  occupied  in  one  ol  them  was 
ventilated  by  two  great  gashes  which  shells  had  torn 
in  the  ceiling. 

Next  day  we  crossed  into  the  territory  of  another 
Army,  where  the  Assistant  Director  of  Light  Railways 
explained  the  workings  of  the   operating   control   and 


train-dispatching  systems.  Our  next  stop  was  at  the 
headquarters  of  the  commander  of  one  of  the  first 
American  railway  regiments  to  reach  France.  Outfitted 
with  "tin  hats"  and  gas  masks,  we  ran  by  light  railway, 
under  the  guidance  of  two  captains,  to  within  a  little 
more  than  a  mile  of  the  front-line  trenches,  looping 
back  again  to  camp;  thence  by  automobile  to  British 
A.D.L.R.  headquarters,  where  we  were  the  guests  of 
a  major  at  dinner.  Into  a  shell-ruined  town  for  the 
night  and  away  again  in  the  morning  for  another  Army 
area  where  a  Canadian  lieutenant  colonel,  formerly 
v/ith  the  Union  Pacific,  showed  me  the  workings  of 
his  light-railway  system,  which  has  the  largest  mileage 
of  any  in  the  British  armies.  Then  with  a  major 
through  a  salvage  yard,  where  all  sorts  of  materials 
recovered  from  the  territory  from  which  the  German 
armies  were  forced  to  retire  are  collected  and  made 
available  for  use  by  British  troops.  And  so  on,  under 
the  guidance  of  another  major  to  two  other  detach- 
ments of  American  railway  troops.    The  last  leg  of  our 

field  trip  took  us  by  automobile  to  ,  where  we 

spent  the  night.  In  the  morning  I  caught  the  train  for 
Paris,  leaving  my  conducting  officer,  for  whom  I  had 
quickly  developed  a  great  liking,  and  who,  for  four 
days,  had  so  cheerfully  submitted  to  my  steady  bombard- 
ment   of    questions. 

During  this  tour  I  made  several  trips  toward  various 
parts  of  the  front  on  light-railway  trains  which  British 
and  American  officers  ran  especially  for  my  benefit.  I 
estimate  that  I  rode  50  miles  or  more  by  light  railway 
and  at  least  500  miles  by  automobile,  and  I  walked 
over  a  few  miles  of  track.  Most  of  our  journey  was 
through  territory  formerly  occupied  by  German  forces, 
and  I  had  the  pleasure  of  crossing  and  recrossing  many 
sections  of  the  old  "Hindenburg  line."  It  was  a 
wonderful  trip. 

My  first  ride  was  behind  a  20-hp.  petrol-tractor. 
Starting  from  a  point  near  the  standard-gage  railhead 
of  one  of  the  British  armies,  we  bowled  along  over  a 
fine  straight  section  of  track,  but  as  we  got  nearer  to 
No  Man's  Land  curves  became  more  frequent.  The 
ground  on  either  side  was  pitted  with  shell  craters 
of  all  sizes,  and  through  half-closed  eyes  the  barren 
fields,  with  their  mounds  and  depressions,  looked  like 
a  choppy,  mud-colored  sea.  And  yet  it  is  through 
areas  of  this  sort  that  light  railways  must  be  built  and 
kept  to  fairly  level  grades.     In  the  early  days,   I  was 


I 


June  13,  1918 


P:  N  G  I  N  E  K  li  I  N  (;    N  E  VV  S  -  li  K  C  (J  It  I) 


1121 


OF   LTGHT-RAILWAY  TRACK  ALONG  THE  FRONT.  IN  BOTH  THE  FORWARD  AND  THK  REAR  AREAS 


told,  it  was  not  uncommon  for  a  steam  locomotive  to 
get  its  boiler  water  from  a  shell  crater.  Now  elevated 
water  tanks  are  provider^  at  various  points. 

We  stopped  our  train  to  watch  the  progress  of  the 
air  battle  to  which  I  have  referred,  and  when  we 
resumed  our  trip  I  began  to  notice  the  very  thorough 
system  of  guide  signs  and  warnings  which  the  British 
have  installed  along  their  light  railways.  In  addition 
lo  direction  signs  there  were  others  such  as  "Unload 
tJere  for  Siege  Battery."  One  of  the  first  signs  to  greet 
me  as  we  got  up  toward  the  front  was  this: 


If  You  Think  Your  Respirator  Is  Faulty  Go  to  the 
Gas  Hut  and  Have  It  Tested 


Mine  was  new,  so  we  dispensed  with  this  formality.  A 
little  farther  along,  another  white  signboard  with  black 
lettering  bore  this  legend: 


Steel    Helmets    To    Be    Worn    and    Gas    Respirators 
Carried    at    "Alert"    Position    Beyond    This    Point 


There  were  other  white  signs  along  the  route,  little 
crosses  of  two  painted  sticks,  here  planted  singly,  there 
in  groups  of  a  dozen  or  more,  signs  which  needed  no 
legend  to  tell  of  the  brave  sacrifice  which  had  been 
made  in  order  that  British  light  railways  might  run 
where   German  trenches   used  to   be. 

It  was  at  a  grade  crossing  in  the  shelled  area,  where 
an  old  highway  and  the  light-railway  line  intersected, 
that  a  certain  grim-humorist  sign  painter  had  outdone 
himself.  It  was  in  territory  that  might  be  upheaved 
at  any  moment  by  a  high-explosive  shell,  where  gas 
attacks  were  an  every-day  possibility,  and  airplane 
bombs  a  constant  menace.  Here,  where  tiny  tract  )rs 
passed  occasionally,  the  arch  wag  had  inscribed  this 
legend : 


DANGER— RAILWAY    CROSSING 


Much  of  the  country  over  which  I  passed  on  thit^ 
and  subsequent  trips  had  formerly  been  in  German 
hands.  "We're  running  light  railways  now,"  said  a 
British  officer  to  me,  "where  only  a  few  months  ago 
we  were  crawling  forward  on  our  bellies."  I  saw  a 
number  of  enemy  "pill  boxes"  along  the  light-railway 
line,  concrete  structures  with  walls  4  ft.  thick.     Some 


of  these  were  built  of  molded  blocks,  while  others, 
apparently,  had  been  cast  in  place,  heavily  reinforced 
with  steel.  Here  and  there  a  b'-anch  would  lead  off  to 
a  gun  emplacement,  and  the  variety  of  camouflage  at 
these  points  was  almost  unlimited.  A  mo.st  remarkable 
sight  was  the  crater  of  an  old  British  mine.  The  hole 
was,  I  should  judge,  nearly  300  ft.  in  diameter,  and 
from  50  to  75  ft.  deep. 

It  was  on  the  section  operated  by  an  American 
detachment  that  I  got  closest  to  the  enemy  line.  It 
happened  to  be  a  cloudy  day  and  we  passed  around  a 
loop  which  is  about  3000  yd.  from  the  first-line  trenches. 
Part  of  the  way  a  hill  sheltered  us,  but  running  beyond 
it  we  were,  for  15  minutes  or  so,  under  direct  obser\'a- 
tion  by  German  artillery, 

"See  that  line  of  trees  over  there?"  one  of  the  ofllkers 
asked.  "The  Boches  are  on  the  ridge  just  behind  them." 
It  had  never  occurred  to  me  until  then  how  slowly  our 
train  was  running! 

That  our  troops  are  not  working  in  what  might  be 
termed  a  health  resort  is  evident  from  a  few  excerptis 
from  the  weekly  reports  of  an  American  officer  which 
I  was  allowed  to  read.     Here  is  one  entry: 

"On ,  while  tractor  was  hauling  cars  of  rations 

and  water,  gas  shell  struck  ration  car  and  derailed  It. 
Another  gas  shell  struck  tractor  as  it  was  backing 
away,  derailing  it  also.  One  British  and  three  Ameri- 
cans gassed,  but  are  recovering." 

Farther  on  I  read: 

"Track  blown  out.  While  repairs  being  made  track 
near  by  broken  in  three  places  by  shell  fire.  Two  men 
knocked  down." 

One  of  th*^  surprising  developments  wh.ch  have  fol- 
lowed in  the  wake  of  the  light-railway  work  is  the 
salvage  of  maierial  on  old  battlefields.  Without  light 
railways  it  was  difiicult,  if  not  impossible,  to  collect  and 
transport  to  the  rear  the  equipment  used  in  former 
activities.  In  one  army  area  where  I  studied  the 
salvage  system — which,  by  the  way,  is  of  fairly  recent 
origin — about  250.000  tons  of  usable  material  had  al- 
ready been  recovered  and  shipped  back  for  reissue  to 
the  British  forces.  All  of  this  stuff  was  from  ground 
which  the  Germans  had  been  forced  to  relinquish.  The 
principal  products  which  the  salvage  forces  had  col- 
lected, as  shown  in  one  of  the  photographs,  were  tim- 
ber from  old  German  dugouts,  rail,  corrugated  iron, 
barbed  wire,  chicken   wire  and  expanded-metal  trench 
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revetment,  ties,  duck-boards,  old  rifles,  shell  cases, 
clothing,  tools  of  various  kinds,  stakes,  hose,  bolts  and 
nuts — in  fact,  the  thousand  and  one  odds  and  ends  which 
constitute  the  debris  of  battle. 

A  major  in  charge  of  a  salvage  dump  which  I  in- 
spected told  me  of  the  results  of  this  work  in  his 
own  area.     "We  are  now  getting  thousands  of  timber 


the  field.  While  most  of  the  material  from  the  field  is 
delivered  to  the  salvage  dump  by  the  light  railways, 
some  comes  in  by  lorries.  The  dump  itself  is  arranged 
for  lorry  delivery  on  one  side,  and  light-railway  delivery 
on  the  other.  Material  is  all  classified  at  the  dump. 
Here  one  sees  a  pile  of  duck-boards,  there  a  mound  of 
wire,  then  sf^me  piles  of  shell  cases,  railroad  ties,  rails. 


British  Official  Pliotograph-. 

THIS  IS  THE  KIND  OF  MATERIAL,  THE  SALVAGE  FORCES  RECOVER  BY  MEANS  OF  THE  LIGHT  RAILWAYS 


setts  from  old  dugouts  and  tunnels,"  he  said.  "In  the 
past  10  days,  for  instance,  we  have  recovered  about 
1600  tons  of  wire,  and  before  the  Cambrai  'show'  we 
were  responsible  for  33,000  tons  of  recovered  material 
which  was  sent  forward  for  reuse  by  British  troops." 
Timber  is  so  exceedingly  valuable  at  the  front  that 
special  crews  of  tunnelers  are  organized  and  trained 
to  recover  it  from  old  dugouts. 

At  the  dump  where  we  happened  to  be,  I  was  told 
that  the  weekly  turnover  of  material  averaged  1200 
tons.  On  one  day  3500  shovels  were  sent  back  to  be 
reissued.  Shell  cases  to  the  number  of  12,000,  each 
worth  from  seven  to  ten  shillings,  represented  another 
single  week's  haul.  Three  hundred  rifles  is  considered 
a  normal  week's  return.  Old  rifles  receive  an  oil  bath 
and  a  cleaning  before  being  shipped  back.  Old  tin  cans 
are  a  profitable  source  of  solder.  They  are  heated  in 
a  homemade  furnace,  itself  made  of  salvaged  material, 
and  supply  enough  solder  to  keep  a  few  large  work- 
shops in  babbitt  metal.  The  walls  of  the  melting  fur- 
nace are  made  of  old  petrol  cans  filled  with  sand. 

The  salvage  organization  is  left  very  much  to  its 
own  resources  in  the  matter  of  its  equipment.  "Go  out 
and  find  it,"  seems  to  be  the  motto.  It  recovers  rail 
for  its  own  trackage,  and  often  must  build  its  own 
cars  out  of  the  old  trucks  and  timber  brought  in  from 


etc.  Through  the  middle  of  the  dump  a  standard-gage 
railroad  line  runs  for  delivery  to  bases  in  the  rear, 
where  the  material  is  put  in  serviceable  condition  for 
further  use. 

In  the  old  days  nobody  paid  much  attention  to  the 
possibilities  of  salvage,  and  for  a  good  reason;  there 
was  no  way  to  recover  material  quickly  and — the  im- 
portant point — with  a  low  expenditure  of  man  power. 
This  condition  light  railways  have  changed.  Into  crater- 
marked  regions  where  highway  building  would  be  a 
long  and  tedious  operation,  light  railways  can  be  ex- 
tended without  much  trouble.  With  transportation 
facilities  available  the  whole  economic  situation  with 
regard  to  salvage  on  a  large  scale  appeared  in  a  new 
light,  and  the  work  now  returns  an  excellent  income  on 
the  comparatively  small  investment  in  labor. 

[Another  article,  telling  how  the  light  railways  are 
built,  maintained  and  operated,  will  be  published  next 
week. — Editor.] 


Special  Level  Rods  for  Highway  Grading 

Inadvertently  the  name  of  the  author  of  the  article, 
"Special  Level  Rods  Facilitate  Light  Highway  Grad- 
ing," published  in  last  week's  issue,  p.  1085,  was  omitted. 
E.  Earl  Glass,  of  Monrovia,  Cal.,  is  the  author. 
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Rolling  Concrete  Longitudinally 
Gives  Good  Roadway 

Small  Pipe  Filled  with  Sand  Rests  on  Forms  and 

Is   Pushed    Along    by    Foot  —  Scheme 

Saves  Labor  of  Four  Men 

By  George  Yavroumis 

Assistant  Engineer,   Public  Service  Commission   for  the   First 
District,   New   Yorlt 

MUCH  advance  has  been  made  during  the  past 
year  in  the  use  and  development  of  the  roller 
for  finishing  concrete  roadways.  Articles  descriptive 
of  several  types  of  these  rollers,  as  well  as  the  applica- 
tion of  the  belt  method  of  finishing  highway  concrete, 
have  appeared  in  several  issues  of  Engineering  News- 
Record,  and  it  is  felt  that  the  type  of  roller  developed 
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DISTANCE    FROM    TRACK    TO    SIDE    FORM    SPANNED    BY    TWO-INCH  PIPE  ROLLER 


by  the  writer  while  supervising  New  York  State  road 
construction  at  East  Union,  N.  Y.,  is  worthy  of  descrip- 
tion, since  the  results  obtained  were  so  satisfactory 
and  the  roller  itself  was  so  simple  in  design.  It  con- 
sisted of  a  length  of  2-in.  wrought-iron  pipe  and  suc- 
cessfully replaced  the  cumbersome  screed,  the  back- 
breaking  float,  and  the  bulky  "bridge." 

A  one-course  concrete  roadway  was  being  built  at 
East  Union  in  accordance  with  the  New  York  State 
Highway  Departm.ent  standard  for  1:11:3  concrete. 
The  roadway  itself  was  35  ft.  wide,  the  middle  19  ft. 
being  two-course  concrete  paid  for  by  the  street  rail- 
way company,  whose  double  tracks  occupy  the  central 
portion.  The  contractor  commenced  the  work  with  the 
usual  paraphernalia,  using  two  men  to  spread  the  con- 
crete as  it  came  from  the  mixer  chute,  three  men  to  help 
the  spreaders  and  work  the  screed,  and  one  man  who  was 
occupied  with  the  hand  float  continuously,  although  he 
had  to  work  from  one  to  two  hours  overtime  and  was  oc- 
casionally assisted  by  the  foreman.  After  a  lot  of  argu- 
ment and  several  days'  work  with  the  old  implements, 
the  writer  finally  persuaded  the  contractor  to  use  a  roll- 
er. Although  an  attempt  was  made  to  secure  a  length  of 
6-in.  wrought-iron  pipe,  an  experiment  was  finally  under- 
taken with  a  section  of  2-in.  pipe  taken  from  the  water 
pipe  line  and  filled  with  sand.  The  results  were  fu'Jy 
satisfactory — so  much  so  that  no  further  attempt  was 
made  to  secure  the  6-in.  pipe. 

With  this  improvised  roller  it  was  found  that  two 
men  could  do  all  the  work  of  spreading  and  finishing  the 
concrete.  As  the  batch  was  deposited  upon  the  sub- 
grade  it  was  spread  with  hoes  a  little  high  and  then 
rolled  into  shape  with  this  small  pipe,  which  rested  on 
the  outside  form  of  the  road  proper  and  the  outside 
rail  of  the  track.  No  attempt  was  made  to  attach  a 
handle  to  this  roller,  it  being  found  possible  to  push  it 
ahead  with  the  foot.  Occasionally  too  much  concrete 
would  accumulate  in  front  of  the  roller  and  it  would 
have  to  be  hoed  away;  or,  conversely,  when  not  enough 


concrete  had  been  deposited,  more  would  be  placed. 
There  was  plenty  of  time,  even  with  the  decreased  labor 
force,  to  roll  the  concrete  .several  times,  or  until  all  the 
surplus  \/ater  was  squeezed  out.  If  sufficient  care  was 
taken  in  this  operation,  the  resulting  surface  did  not 
require  any  further  treatment.  It  was  rough  enough 
v^hen  opened  to  traffic  not  to  require  any  brooming,  and 
the  slight  corrugations  which  re;-ulted  from  the  u.se 
of  the  small  pipe  seemed  to  afford  an  excellent  foothold 
for  horses  and  to  be  hardly  noticeable  under  motor- 
car traffic. 

Later  on  an  attempt  was  made  to  use  an  8-in. 
wrought-iron  pipe  in  place  of  the  2-in.  pipe,  and  while 
it  seemed  to  compact  the  concrete  with  less  rolling,  it 
had  the  disadvantage  of  requiring  greater  care  if  deep 
corrugations  were  to  be  avoided.  Furthermore,  it  seemed 
to  climb  over  excess  concrete  instead  of  pushing  it  ahead, 

as  was  the  case  with  the 
roller  of  smaller  diameter. 
Hard  to  handle  because  of  its 
weight,  the  larger  roller  had 
a  certain  advantage  when  the 
concrete  was  mixed  relatively 
dry,  but  if  the  concrete  was 
plastic  enough  to  slide  down 
the  chute  there  was  no  advantage  that  would  compensate 
for  its  extra  weight. 

The  success  of  the  first  2-in.  roller  induced  the  con- 
tractor to  procure  rollers  for  finishing  the  crowned  por- 
tion between  the  rails  and  between  the  two  tracks. 
These  rollers  were  failures  mainly  because  they  were 
not  heavy  enough.  If  the  concrete  was  wet  enough  to 
be  shaped  by  the  roller,  it  would  lose  its  shape  immedi- 
ately after  rolling,  while  if  it  was  stiff  enough  to  hold 
its  shape  after  rolling,  the  roller  was  not  heavy  enough 
to  pack  it  to  shape — the  roller  being  turned  out  of 
an  8-in.  square  oak  stick. 

The  Frank  Sherman  Contracting  Co.  of  Oneonta  was 
the  contractor,  H.  E.  Sm-th,  division  engineer,  and  the 
writer  engineer  in  charge  for  the  State  Department  of 
Highways. 

Rulings  on  Sewage  Irrigation 

Regulations  issued  by  the  California  Statt  Board  of 
Health  to  govern  the  use  of  sewage  for  irrigating  cn)ps 
restrict  the  utilization  to  products  not  eaten  uncooked 
by  human  beings.  For  vegetables  which  are  used  in  the 
cooked  state,  sewage  may  not  be  applied  within  one 
month  of  harvesting,  except  that  special  pe/mission  may 
be  given  to  ii-^igato  products  intended  solely  for  can- 
ning. By  this  I'uling.  garden  truck,  berries,  tomatoes, 
celeiy  and  lettuce  may  not  be  irrigated  except  when 
intended  for  commercial  canning;  while  green  corn, 
cabbage,  cauliflower  and  asparagus  must  not  be  irri- 
gated within  a  month  of  haT-\-esting.  Trees  bearing 
fruits  eft'  nuts  may  be  watered  with  sewage,  but  wind- 
falls and  fruit  that  may  be  lying  on  the  ground  must 
not  be  used. 

Cantaloupe,  watermelons  and  cucumbers  may  be  so  ir- 
rigated, provided  the  sewage  does  not  come  in  contact 
with  the  vine  or  fruit.  Stock  foods,  such  as  alfalfa, 
fodder  corn  and  cow  beets  may  be  watered  with  sewage, 
but  milk  cows  must  not  be  pastured  on  the  land  while 
it  is  moist  with  sewage. 
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Designing  Wall  Beams   in  Concrete 
Flat-Slab  Buildings 

Reinforcement  Details  Governed  by  Construction — 

Should  Have  at  Least  Partial  Continuity 

— Appearance  Important 

By  Albert  M.  Wolf 

Principal   Assistant  Eng-ineer,   Condron  Co.,   Chicago 

FLAT-SLAB  reinforced-concrete  buildings  have  the 
advantage  of  maximum  window  space  between  floors 
and  wall  columns.  In  some  buildings  this  whole  area 
is  occupied  by  sash,  but  in  cases  where  so  much  window 
area  is  not  wanted  or  where  there  are  no  windows  at 
all  the  necessary  spandrel  beam?  carrying  the  wall  are 
extended  above  the  floor,  permitting  where  required  a 
clear  window  space  up  to  the  ceiling.  The  various  ways 
of  treating  such  beams,  their  structural  design,  location 
and  exterior  appearance  are  the  subject  of  this  article. 
In  four-way  flat-slab  construction  it  is  the  usual 
practice  to  assume  that  spandrel  beams,  which  are  in 
general  required,  carry  one-third  of  the  load  on  the 
adjacent  panel.  This  is  done  to  make  allowance  for 
the  distribution  of  loads  on  the  spandrel  by  the  diagonal 
belts  of  bars.  In  a  two-way  system  for  square  panels 
one-quarter  of  a  panel  load  will  come  upon  the  spandrel 
in  addition  to  that  of  the  spandrel  wall.  In  general, 
the  width  of  the  main  exterior  belt  of  reinforcing  bars 
in  the  flat-slab  portion  of  the  spandrel  girder  will  be 
at  least  one-half  that  of  the  interior  belts  and  there- 
fore strong  enough  to  carry  the  floor  loads,  but  not 
always  the  additional  spandrel  wall  load.  This  latter 
must  therefore  be  carried  by  the  raised  spandrel  beam 
which  must  be  designed  to  carry  at  least  that  load 
and  preferably  also  a  small  additional  amount  of  the 
adjacent  floor  load  (about  5  to  10  per  cent,  of  panel  load 
depending  on  the  type  of  reinforcement,  the  lower  limit 
for  two-way  and  the  upper  for  four-way  reinforcement) 
the  beam  will  tend  to  carry  owing  to  its  increased 
stiffness  as  compared  with  the  flat-slab  portion.  This 
method  of  design  gives  safe  results,  since  even  if  the 
spandrel  girder  and  the  flat  slab  adjacent  to  it,  due  to 
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the  diff"erence  in  amounts  of  deflection  of  the  two  por- 
tions, should  be  separated  by  a  longitudinal  crack  for 
the  full  depth  of  slab,  which  is  improbable,  each  part 
as  a  separate  unit  would  be  able  to  carry  the  load  com- 
ing upon  it. 

The  general  method  pursued  in  the  construction  of 
raised  spandrels  in  connection  with  flat-slab  construc- 
tion is  first  to  pour  the  slab  or  lower  portion,  and  when 
this  has  hardened  the  upper  part  is  built.  This  feature 
should  therefore  be  carefully  considered  in  design,  as 
hereinafter  suggested. 

Such  girders  should  in  all  cases  be  designed  as  con- 
tinuous or  partially  continuous  beams  (depending  on 
whetner  the  span  is  interior  or  exterior)  since  being 
fixed  or  partially  fixed  at  the  ends  by  the  columns, 
cracks  will  occur  at  these  points  in  the  top  portion  of 
girders  unless  reinforcement  is  provided  to  care  for 
the  stresses  developed  by  the  continuous  action  of  the 
various  spans.  Failure  to  reinforce  spandrel  beams  in 
this  manner  accounts  for  the  unsightly  and  dangerous 
looking  cracks  appearing  on  the  faces  of  spandrel  girders 
in  many  concrete  buildings. 

Just  what  bending  moment  coefficients  shall  be  used 
in  the  design  of  beams  in  which  the  portion  carrying 
the  bottom  reinforcement  is  not  cast  integral  with  the 
upper  portion  It  rather  difficult  to  say  from  a  theoretical 
basis.  Practically,  however,  such  beams  or  girders  are 
not  as  strong  in  all  respects  as  if  cast  in  one  piece. 
Experience  has  shown  that  for  a  series  of  more  than 
two  spans  the  use  of  a  bending  moment  coefficient  of 
1^,7  as  a  basis  for  determining  both  positive  and  negative 
moments  for  interior  spans  and  i  for  exterior,  will  give 
entirely  safe  results,  with  the  span  taken  as  the  clear 
distance  between  colums.  In  any  case  the  extra  amount 
of  steel  involved  is  so  small  that  conservative  assump- 
tions as  to  moments  are  justified  if  unsightly  cracks  are 
prevented  thereby. 

The  first  type  of  raised  spandrel  girder,  of  compara- 
tively small  depth,  to  be  considered  is  the  one  carrying 
a  brick  curtain  or  spandrel  wall  with  the  outside  face 
of  the  beam  exposed  or  covered  by  brickwork  or  terra 
cotta  as   shown  in   Fig.   1. 

If  the  girders  project  only  a  few  inches  above  the 
floor  line  they  may  be  poured  without  diflSculty  at  the 
time  the  slab  is  poured,  but  if  they  contain  a  fairly 
large  amount  of  concrete  they  cannot  be  placed  integral 
with  the  floor  without  considerable  additional  expense 
for  forms  to  prevent  the  concrete  from  being  forced 
out  at  the  bottom  of  the  form  at  the  level  of  the  top 
of  slab  by  the  weight  of  concrete  in  the  beam  box 
above.  To  obviate  this  difficulty  the  common  practice 
is  to  pour  the  portion  of  the  girder  above  the  floor 
slab  at  the  time  the  columns  for  that  story  are  poured. 
Where  this  is  done,  it  is  highly  essential  that  the  girders 
be  so  designed  that  the  two  portions  poured  at  different 
times  act  to  all  intents  and  purposes  as  a  single  unit. 
The  full  value  of  the  girder  probably  cannot  be  devel- 
oped in  any  case,  but  by  designing  with  some  additional 
strength  to  allow  for  some  loss  of  carrying  capacity 
due  to  the  construction  methods,  satisfactory  results 
can  be  obtained.  To  tie  the  two  parts  of  the  girder 
together,  a  goodly  number  of  stirrups  should  be  placed 
in  the  spandrel  beam  at  the  time  of  pouring  the  bottom 
or  slab  portion.     These  stirrups  should  be  put  in  at 
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fairly  close  spacing  and  be 
bent  over  the  top  reinforcinj? 
of  the  beam  for  anchorage. 
It  is  highly  essential  that 
enough  stirrups  be  provided 
to  keep  the  stresses  induced 
in  them  by  hanger  action 
very  low,  so  as  to  limit  the 
deformation  and  prevent 
cracks  forming  horizontally 
at  the  junction  of  the  two 
parts  in  the  middle  of  the 
span. 

The  main  reinforcing  in 
beams  of  this  type  should 
also  be  of  a  character  that 
will  tie  the  top  and  bottom 
of  the  beam  together.  This 
can  be  accomplished  by  bend- 
ing up  one  or  more  bars  near 
each  support,  so  as  to  pass 
from  bottom  to  top  portion 
and  extending  far  enough 
beyond  the  column  to  act  as 
reinforcement  against  nega- 
tive moments.  Then  also 
some  straight  bars  should  be 
placed  continuously  in  the 
top  of  the  spandrel  around 
which  bars  the  stirrups  may 
be  anchored.  This  will  aid 
materially  in  making  the  two 

portions  of  the  beams  act  as  one.  If  the  upper  part 
(above  the  slab)  is  considerably  deeper  than  the  slab 
it  is  always  well  to  put  in  at  least  two  horizontal  bars 
in  the  bottom  of  the  former,  an  inch  or  two  above  the 
top  of  the  part  previously  poured.  This  will  allow  the 
upper  part  of  the  beam  to  act  as  a  load-carrying  mem- 
ber should  it  under  any  circumstances  become  separated 
from  the  lower  part  where  the  main  reinforcement  to 
resist  positive  moments  is  placed. 

The  next  type  of  spandrel  beams  or  girders  to  be 
considered  is  that  in  which  the  concrete  beams  raised 
above  the  floor  serve  as  spandrel  walls  below  windows, 
such  beams  in  general  being  from  2  ft.  G  in.  to  4  ft. 
in  height  above  the  top  of  slab.  With  such  construction 
it  can  readily  be  seen  that  the  design  features  which 
must  be  taken  care  of  are  not  only  the  load-carrying 
capacity  of  the  beam,  but  also  the  effects  of  expansion 
and  contraction,  and  the  surface  appearance  after  com- 
pletion. In  most  cases  the  deep  spandrel  will  be  mo.e 
than  ample  to  carry  the  load  coming  upon  it,  but  the 
other  conditions  mentioned  require  that  considerable 
care  be  used  in  detailing. 

If  the  floor  slab  will  carry  the  load  without  the 
aid  of  the  spandrel,  a  construction  joint  should  be 
formed  at  the  top  of  the  slab,  slots  left  in  the  columns 
to  receive  the  spandrel  which  should  be  poured  after 
the  floor  above  is  completed.  Such  curtain  spandrels 
should  be  from  6  to  9  in.  thick,  depending  on  span 
between  columns,  and  reinforced  with  about  0.3'',  of 
horizontal  steel  near  outer  and  inner  faces  to  provide 
for  wind  stresses  and  expansion  and  contraction  stresses. 
The    horizontal    reinforcement    should    not    enter    the 
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columns,  as  this  will  tend  to  develop  continuous  action. 
The  keys  or  slots  in  columns  will  hold  the  ends  of  the 
spandrel  curtain  and  if  desired,  vertical  stubs  can  be 
embedded  in  the  floor  slab  when  it  is  poured  to  aid 
in  tying  the  spandrel  to  the  floor.  With  this  t>-p€  of 
spandrel  it  will  be  well  to  provide  a  continuous  slot  or 
ottset  in  the  top  of  slab  under  the  spandrel  curtain 
in  addition  to,  or  in  lieu  of.  the  vertical  bars  to  key 
them  to  the  slab.  This  type  of  spandrel  is  easily  buil* 
and  since  it  can  be  put  in  after  the  main  concrete  work 
is  finished,  more  attention  and  care  can  be  given  to  the 
pouring,  with  the  result  that  a  better  finisa  for  the 
exposed  concrete  can  be  obtained. 

In  the  ordinary  type  of  reinforced-concrete  spandrel 
girder  construction  the  concrete  columns  are  exposed 
and  they  together  with  the  raised  spandrel  girders, 
from  8  to  12  in.  thick,  form  the  exterior  building  walls. 
The  usual  method  of  construction  employed  is  to  pour 
the  floor  slab  and  after  this  has  hardened  the  spandrel 
girder  and  column  forms  are  erected,  the  reinfoirement 
placed,  and  the  girders  concreted.  This  means  that  a 
construction  joint  is  formed  in  columns  at  the  sill  line 
of  the  girder  (Fig.  2)  but  in  general  the  concrete  is 
allowed  to  set  only  sufficiently  to  insure  its  remaining 
in  place  under  the  head  of  fresh  concrete  in  the  column 
forms  above  the  level  of  the  sill. 

The  facts  mentioned  regarding  the  methods  employed 
in  constructing  spandrel  girders  and  exterior  colunms 
should  be  borne  in  mind  wh'?n  detailing  them,  and 
proper  provision  n^.ade  in  the  design  to  meet  the  condi- 
tions imposed.  The  construction  jtint  formed  at  the 
top  of  the  slab  can  be  rendered  inconspicuous  by  setting 
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the  raised  spandrel  girder  back  1  to  li  in.  from  the  face 
of  slab.  This  treatment  also  will  give  a  better  architec- 
tural appearance  than  a  plain  flush  spandrel.  The 
upper  edge  of  the  floor  slab  should  be  beveled  off  and 
the  spandrel  girder  paneled  in  a  simple  manner  to 
relieve  the  monotony  of  the  plane  surface.  Suggested 
methods  of  treating  exposed  spandrel  girders  are  shown 
in  Fig.  2.  A  plane  surface  without  reveals  at  columns, 
offsets  at  floor  lines  and  some  sort  of  paneling  is  any- 
thing but  artistic.  Such  a  girder  may  be  cheaper  to 
build  so  far  as  form  work  is  concerned,  but  it  is  ex- 
tremely difficult  to  obtain  a  satisfactory  surface  finish. 
The  construction  joints,  which  naturally  are  rough  and 
undulating  where  no  offset  is  provided,  are  bound  to 
assert  their  presence  even  after  cement  plaster  or  brush 
coat  treatment  and  can  only  be  effectively  hidden  by 
costly  bush-hammering,  sand-blasting  or  tooling.  On 
ordinary  buildings  such  treatment  is  out  of  question 
from  an  economic  standpoint,  and  the  method  previously 
described  should  be  given  preference  in  the  case  of  in- 
dustrial buildings. 

How  TO  Reinforce  Spandrel  Girders 

From  the  foregoing  it  can  be  seen  that  methods  of 
construction  employed  are  the  ruling  ones  in  the  design 
of  raised  spandrel  girders.  Since  the  floor  slab  and 
the  raised  girder  or  beam  are  cast  at  different  times, 
it  is  manifestly  necessary  that  some  type  of  reinforce- 
ment be  used  that  will  tie  the  two  portions  together. 
This  can  be  accomplished  by  the  use  of  plenty  of  vertical 
stirrups  anchored  in  the  floor  slab  and  by  bars  bent  up 
from  the  bottom  of  the  portion  cast  with  the  slab  to 
the  top  of  the  girders  over  the  columns.  The  stirrups 
should  be  spaced  to  meet  the  conditions  mentioned 
previously  under  spandrel  girders  of  the  first  type,  but 
for  practical  reasons  it  will  be  found  unwise  to  increase 
the  spacing  much  over  that  shown  in  Fig.  3  unless  the 
thickness  of  girder  is  increased.  If  the  spandrel  is  very 
deep,  care  should  be  exercised  in  the  arrangement  of 
bent  bars,  for  it  will  be  found  that  in  order  to  get 
the  bars  in  the  top  of  girder  soon  enough  to  act  as 
negative  reinforcement  on  both  sides  of  column  they 
must  be  bent  up  at  a  fairly  sharp  angle  (60°  with 
horizontal)  at  quite  a  distance  out  from  the  support. 
This  means  that  careful  attention  should  be  paid  to 
the  location  of  bends  so  that  the  reinforcement  will  not 
be  taken  from  the  bottom  portion  at  points  where  it 
is  still  required  to  provide  for  the  bending  moments 
present.  In  general  it  will  be  found  advantageous  to 
provide  one  or  two  short  bent  bars  at  each  end  of  a 
spandrel  girder  if  deep  (Fig.  3,  below),  in  addition 
to  the  straight  bars  required  in  the  bottom  to  care  for 
the  positive  bending  moment,  these  bars  being  used  as 
diagonal  tension  reinforcement  only,  v/ith  sufficient 
anchorage  in  top  and  bottom  of  girder.  It  is  also  good 
practice  to  place  at  least  two  bars  continuous  in  the  top 
to  serve  both  as  negative  reinforcement  and  anchorage 
for  stirrups.  If  the  girder  is  not  too  deep  (Fig.  3, 
upper)  some  of  the  main  reinforcing  bars  can  be  bent  up 
into  top  at  ends,  thus  acting  as  negative  reinforce- 
ment over  the  supports  as  well  as  diagonal  tension 
reinforcement. 

To  prevent  the  formation  of  diagonal  shrinkage 
cracks  at  the  junction  of  top  and  bottom  of  girder  and 


columns  some  bars  about  5  ft.  long  (}  in.  or  I  in. 
diameter),  depending  on  the  thickness  of  the  girder, 
should  be  placed  diagonally  at  these  points  in  both  faces 
of  the  spandrel,  one-half  of  the  length  of  bars  being 
embedded  in  the  columns  and  the  remainder  in  the 
spandrel  girder.    These  bars  are  shown  in  Fig.  3. 

If  the  sill  is  cast  at  the  same  time  as  the  rest  of 
girder  the  top  reinforcement  should  be  concentrated 
therein,  but  if  not  the  main  reinforcement  should  be 
below  the  under  side  of  sill;  that  is,  the  sill  is  not 
assumed  as  effective,  but  some  continuous  reinforcing 
should  also  be  placed  just  below  the  top  line  of  sill 
to  act  as  temperature  reinforcement  and  prevent  cracks 
therein.  The  sills  are  generally  cast  after  the  rest  of 
the  girder  has  been  poured,  for  the  reason  that  better 
results  can  be  obtained  in  erecting  the  steel  sash.  By 
casting  the  sill  after  the  sash  are  blocked  up  in  place 
all  trouble  of  making  the  sash  conform  with  the  ir- 
regularities of  the  notch  left  in  previously  cast  sills  is 
avoided  and  a  more  finished  and  workmanlike  job  ob- 
tained. The  sill  should  overhang  at  least  1  in.  and 
preferably  1^  in.  to  II  in.  beyond  the  face  of  spandrel, 
with  a  drip  formed  on  the  under  side  of  projection  to 
keep  water  from  running  down  the  face  of  girder  and 
discoloring  it.  If  the  floor  slab  is  made  to  project  beyond 
the  face  of  the  girder  for  a  distance  of  1  in.  to  li  in. 
as  a  belt  course,  the  sill  should  project  a  trifle  further 
than  the  slab  to  prevent  the  drip  from  the  sill  striking 
the  belt  course. 

Separately-Cast  Continuous  Spandrel  Girders 
An  ingenious  method  of  design  has  been  used  by  the 
Aberthaw  Construction  Co.  which  is  said  to  possess  all 
the  desirable  features  of  monolithic  construction,  and 
at  the  same  time  allows  casting  the  upper  portion  of 
the  girder  after  the  columns  above  have  been  concreted. 
Rebates  or  pockets  2  in.  deep  are  left  in  the  columns 
to  hold  the  ends  of  girders,  and  the  top  or  negative 
reinforcement  of  the  girders  is  grouted  into  pipe  sleeves 
passing  through  the  columns.  These  sleeves  are  set 
when  the  columns  are  poured.  In  the  bottom  portion 
of  the  girder,  which  is  cast  with  the  floor,  closely  spaced 
stirrups  and  the  positive  reinforcement  are  placed  in 
the  same  nianner  as  for  the  types  previously  described. 
When  the  negative  reinforcement  is  properly  grouted 
Into  place  and  the  panel  cast  the  girders  are  said  to  be 
practically  as  strong  as  if  cast  monolithically. 


Baltimore's  Paving  Work 

Sheet  asphalt  was  used  almost  exclusively  for  paving 
in  Baltimore  last  year,  according  to  the  annual  report 
of  R.  Keith  Compton,  chairman  and  consulting  engineer 
of  the  paving  commission  of  that  city.  In  a  number  of 
cases  where  old  granite  blocks  were  taken  off  the  streets 
they  were  recut  and  relaid  in  an  improved  manner  in 
track  areas,  or  else  were  hauled  to  and  paved  in  streets 
around  the  freight  territories  and  around  the  water- 
front, and  also  in  heavy  traffic  alleys  in  the  wholesale 
section.  This  recut  granite,  Mr.  Compton  states,  makes 
an  excellent  pavement.  For  the  alley  work  cement  con- 
crete was  used  to  a  very  large  extent  where  the  trafl!ic 
was  light  and  the  alleys  were  virtually  free  from  water. 
Where  the  traffic  was  heavier  and  a  considerable  amount 
of  water  existed,  shallow  vitrified  blocks  were  used. 
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Manufacturers  of  Northern  Ohio 
Make  Industrial  Survey 

Government  Suggests   Voluntary   Organization   as 
Model  for  New  Flan  for  i.isting  All 
War-Work  Possibilities 

MANUFACTURERS  and  husines  men  of  northern 
Ohio  have  voluntarily  organized  to  make  a  survey 
of  the  war-work  possibilities  of  all  industries  in  their 
region.  By  the  creation  of  the  new  resources  and  con- 
version section  of  the  War  Industries  Board,  the  Gov- 
ernment has  undertaken  to  make  the  investigation 
national.  Charles  A.  Otis,  recently  president  of  the 
Cleveland  Chamber  of  Commerce  and  a  prime  mover 
in  the  industrial-survey  plan,  has  been  made  chief  of 
the  new  section,  and  has  suggested  the  Cleveland  plan 
as  a  model  for  all  of  the  other  19  regions.  What  has 
been  known  as  the  Cleveland  War  Industries  Commis- 
sion receives  official  status  under  the  resources  and 
conversion  section. 

Mr,  Otis  describes  the  commission's  plan  in  a  circu- 
lar addressed  to  chambers  of  commerce  in  the  various 
regions.  The  Cleveland  region  is  coextensive  with  the 
"Cleveland  District"  designated  by  the  production 
division  of  the  Ordnance  Department,  and  comprises 
54  counties  in  northern  Ohio  and  3  in  northwestern 
Pennsylvania.  The  commission  is  an  organization  of 
manufacturers  formed  primarily  for  the  purpose  of 
helping  win  the  war,  by  mobilizing  industry  within 
the  region  to  determine  what  is  produced  and  what 
capacity  is  available,  and  places  information  at  the 
service  of  the  purchase  and  supply  agencies  of  the 
Government,  thus  providing  not  only  the  equipment  but 
also  the  personal  touch  between  the  officials  at  Washing- 
ton and  the  manufacturer  which  is  now  frequently 
lacking. 

Because  it  was  felt  that  detailed  knowledge  of  the 
industrial  output  and  resources  of  the  region  could  best 
be  supplied  by  local  manufacturers,  the  region  was 
divided  into  eight  subregions.  As  the  map  shows,  an 
important  industrial  city  in  each  subregion  was 
designated  as  center,  these  cities  being  Toledo,  Lima, 
Columbus,  Mansfield,  Canton,  Cleveland,  Youngstown 
and  Erie,  Penn.  Each  subregion  has  a  local  war  in- 
dustries commission  which  coordinates  all  -industry 
within  its  territory.  The  governing  body  for  the  region 
is  an  executive  committee,  composed  of  the  eight  chair- 
men of  the  subregional  commissions. 

Industry  is  divided  under  the  following  classifications 
of  operations  and  products: 

Castings  (a  pouring  operation) — subdivided  inco 
aluminum  and  brass;  gray  iron;  malleable  and  steel. 

Forgings  and  Stampings  (a  pounding  operation)  — 
subdivided  into  drop  forgings  (light  and  heavy)  ;  gun 
forgings;  shell  forgings  (large  and  small);  stampings 
(heavy  and  light)  and  sheet  metal  workers  (heavy  and 
light). 

Machinery  and  Machine  Products  (a  cutting  opera- 
tion)— subdivided  into  electrical  appliances;  machinery; 
machine  shop  equipment;  specialties,  and  bar  metal 
products. 

Rubber  Products — subdivided  in  solid  tires;  pneu- 
matic tires,  tubes  and  accessories;  clothing  and  foot- 
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wear;  mechanical  goods;  balloon  and  airplane  fabric; 
medical  supplies;  gas  masks,  and  hard  rubber. 

Clay  Products — subdivided  info  chemical  stoneware 
apparatus;  sewer  pipe  (hollow  tile);  insulators;  com- 
mon stoneware  (tableware);  conduits,  and  brick  (fire, 
paving  and  building). 

Chemicals,  Oils  and  Pairits — subdivided  into  oils 
(refineries  and  grease  manufacturers,  and  jobbers); 
paints  (paint  division,  varnish  division,  shellac  division 
and  dryers  and  thinners  division),  and  chemicals  (acids, 
fertilizers  and  industrial  chemicals). 

Textiles  and  Clothing — subdivided  into  knit  goods; 
shirts  and  overalls;  sewing-machine  products;  uniforms; 
garments;  caps  and  hats,  and  woolens. 

Wood  and  Leather — subdivided  into  paper  boxes; 
wood  cases;  leather;  truck  bodies,  and  mill  work. 

Engineering — subdivided  into  plant  survey;  esti- 
mates; tools,  jigs,  gages,  etc.,  and  production. 

Automotive. 

In  each  subregion  a  chairman  who  is  the  leader  in 
his  line  of  industry  is  placed  in  chtirge  of  each  classi- 
fication. These  chairmen  form  the  executive  committee 
in  each  subregion,  which  is  the  governing  body  within 
the  subregion  and  is  represented  on  the  region's  exec- 
utive committee,  the  main  governing  body,  by  it& 
chairman.  Each  chairman  of  a  classification  makes  his 
own  subclassifications.  If  the  subclassification  is  a  large 
one,  the  subchairman  has  a  committee  large  enough 
to  enable  him  to  report  promptly  in  detail  the  capacity 
available  in  all  plants  in  his  subclassification. 

A  chart  has  been  prepared  with  the  classifications  and 
subclassifications  shown  horizontally  and  the  subregions 
shown  vertici;lly.  The  Cleveland  subregion  is  further 
divided  into  seven  parts  designated  by  the  cities  shown 
on  the  map.  Names  written  into  tlie  chart  indicate 
that  in  the  Cleveland  subsection  chairmen  and  subchair- 
men  for  all  of  the  classifications  and  subclassifications. 
except  those  under  rubber  products  and  clay  products, 
have  been  designated,  and  that  in  the  Akron  subsection 
chairmen  have  been  selected  for  all  classifications  except 
textiles  and  clothing. 

Questionnaires,  applicable  to  each  classification,  have 
been  sent  to  every  factory.  The  chairman  of  each 
classification  has  drawn  his  own  questionnaire.  The 
questionnaires  are  in  triplicate  form,  one  copy  be'ng 
kept  by  the  subregion's  executive  committee,  one  by 
the  chairman  of  the  classification  and  one  by  the  sub- 
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chairman  of  the  subclassification.  Knowledge  contained 
in  the  questionnaires  is,  therefore,  in  the  hands  of 
everyone  to  whom  it  is  of  interest,  and  this  knowledge 
is  further  supplemented  by  the  first-hand  knowledge  of 
the  subject  of  the  chairmen,  subchairmen  and  com- 
mittees. 

Voluntary  contributions  from  industries,  ranging 
from  $25  to  $250,  assessed  according  to  the  size  and 
importance  of  each  company,  have  furnished  funds  to 
carry  on  the  work.  Every  manufacturer  is  classed  as  a 
member  of  the  commission  in  each  subregion,  whether 
he  contributes  or  not. 

It  is  now  possible  in  the  Cleveland  region,  states  Mr. 
Otis,  to  place  Government  inquiries  for  war  material 
into  the  hands  of  men  thoroughly  familiar  with  local 
conditions  and  get  prompt  reports  concerning  capacity 
available.  The  combined  reports  from  the  War  Indus- 
tries Commissions  in  the  subregions  give  the  capacity 
in  the  region.  Under  the  plan  to  be  followed  by  the 
newly  created  Resources  and  Conversion  Section,  in- 
quiries will  flow  from  the  War  Industries  Board  to  the 
regions,  where  detailed  information  will  be  secured  by 
means  of  the  regional  organization,  and  this  informa- 
tion will  then  flow  from  the  regions  to  the  supply  and 
purchasing  officers  of  the  Government. 

"I  think  it  is  obvious  to  every  business  man  in  the 
country,"  concludes  Mr.  Otis,  "that  the  physical  equip- 
ment of  a  shop  is  not  as  important  as  the  personal 
element.  In  the  Cleveland  region  the  manufacturers 
are  developing  new  initiative  and  finding  themselves 
industrially  by  closer  contact.  Manufacturers  have 
learned  that  many  products  are  being  made  near  by 
of  which  they  had  been  uninformed.  Many  benefits 
will  come  to  us  through  regional  organization  as  soon 
as  we  get  together  in  this  effort  to  win  the  war.  These 
organized  districts,  working  with  one  another,  cannot 
but  be  beneficial  to  the  entire  financial  and  industrial 
structure  of  the  country.  I  bespeak  your  hearty  assiic- 
ance  in  organizing  your  region,  under  the  'Cleveland 
Plan'  which  has  been  approved  by  the  War  Industries 
Board." 


May  Build  Concrete  Ship  in  Floating  Drydock 

Among  the  many  novelties  suggested  for  the  construc- 
tion of  concrete  ships  is  the  use  of  a  floating  drydock 
as  the  ways  on  which  the  ship  is  built.  A  number  of 
schemes  of  this  sort  have  been  put  forward  although 
none  has  so  far  been  put  into  execution.  It  is  assumed 
in  each  case  that  the  outer  forms  may  be  permanent 
and  movable  from  a  fixed  sidewall  just  suflftcient  to 
release  the  hull  and  to  permit  adjustment  to  varying 
shapes. 

The  saving  in  the  proposed  plan  lies  mainly  m  the 
ready  reuse  of  forms,  but  an  additional  claim  of  merit  is 
the  ease  and  safety  with  which  the  concrete  ship  may  be 
launched. 

Because  of  the  absence  of  the  usual  strains  of  launch- 
ing, avoided  by  the  easy  letting  down  of  the  ship  by  the 
sinking  of  the  dock,  it  is  also  asserted  that  launching  can 
take  place  at  an  earlier  date,  with  no  damage  to  the 
greener  concrete.  This  of  course  will  increase  produc- 
tion over  a  long  period. 


Cities  Plan  to  Purchase  Viaduct  Across 
Kansas  River  Valley  • 

THE  municipalities  of  Kansas  City,  Mo.,  and  Kansas 
City,  Kan.,  are  considering  the  purchase  of  the 
privately  owned  Inter-City  Viaduct,  the  only  high-level 
route  for  both  street  car  and  vehicular  traflftc  from  the 
bluffs  on  the  Missouri  side  to  high  ground  on  the  Kan- 
sas side.  The  viaduct,  which  was  opened  to  traffic  in 
1908,  crosses  numerous  railroad  yards,  the  Kansas 
River  and  city  streets.  Low  gradients  of  the  approach- 
ing streets  make  it  a  splendid  trafficway  between  the 
two  cities. 

The  viaduct  extends  between  Sixth  St.  and  Broadway, 
in  Kansas  City,  Mo.,  and  Fourth  St.  and  Minnesota 
Ave.  in  Kansas  City,  Kan.,  a  distance  of  8500  ft. ;  it  has 
a   branch    near   Mulberry   St.   which   meets   the   street 


THREE    CONNECTING    ROUTES,    KANSAS    CITY 

grades  at  Sixth  and  Hickory  Sts.  The  structure  is  of 
steel  column-and-girder  type,  and  has  concrete  floor 
slab. 

Division  of  the  deck  width  into  a  vehicle  roadway  and 
an  independent  street-car  space  along  the  north  side  of 
the  deck  makes  the  viaduct  unsymmetrical  throughout. 
The  roadway  is  38  ft.  wide  east  of  the  Hickory  St.  ap- 
proach and  30  ft.  wide  west  of  that  point. 

The  viaduct  did  not  prove  a  profitable  investment. 
When  the  street  railway  company  went  into  the  hands  of 
receivers,  in  1911,  the  latter  declined  to  pay  the  viaduct 
tolls  and  routed  the  cars  over  the  old  lines.  As  these 
lines  are  not  only  much  longer  (by  as  much  as  4000  ft.^ 
but  also  have  several  railroad  grade  crossings,  traflftc  has 
been  seriously  inconvenienced  by  the  abandonment  of 
the  viaduct.  Agitation  to  purchase  it  is  therefore  nat- 
ural. The  facilities  for  street  traflftc  between  the  two 
cities  are  now  seriously  curtailed  by  the  rebuilding  of 
the  Central  Ave.  viaduct,  the  completion  of  which  will 
require  a  year  or  more.  The  three  direct  routes  (see 
the  plan)  are  by  way  of  the  Inter-City  and  Central  Ave. 
viaducts  and  the  James  St.  bridge.  Now  that  the  Cen- 
tral Ave.  viaduct  is  closed  the  James  St.  route,  which 
crosses  many  railway  tracks  at  grade,  is  the  only  free 
route.  A  purchase  price  of  $1,800,000  for  the  Inter- 
City  viaduct  is  now  under  consideration.  The  construc- 
tion cost  was  about  $3,000,000. 
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Federal  Ships  Erected  by  Derrick  Travelers 
Built  for  Long  Service 

Problem  Studied  on  Basis  of  Bridge-Erection  Experience — Derricks  of  Pillar-Crane  Type — T^ow  Str 
and  Special  Bearings  for  Reliability — Gantry  Truck  Details  From  Shop  Traveler  Practice 


SHIPBUILDERS  and  bridge  erectors  worked  jointly 
on  the  problem  of  the  erection  of  the  9600-ton  steel 
ships  which  the  Federal  Shipbuilding  Co.,  a  subsidiary 
of  the  United  States  Steel  Corporation,  is  construct- 
ing at  its  new  yard  on  the  Hackensack  River  just  west 
of  Jersey  City,  N.  J.  With  fabrication  of  the  s?iip  in 
distant  bridge  shops,  an  erection  problem  quite  differ- 
ent from  that  encountered  in  usual  shipyard  practice 
was  presented.    The  work  to  be  done  was  studied  from 


erning  the  design  of  the  erection  equipment  are  repre- 
sented in  the  plan  and  sectional  sketch.  Fig.  2.  Ship- 
ways  being  spaced  135  ft.  c.  to  c,  there  is  about  50 
ft.  clear  width  between  sides  of  the  berths,  accommo- 
dating two  railway  tracks  on  which  the  ship  material 
is  brought  in,  and  gangways  alongside.  The  ship  to 
be  built  is  410 i  ft.  long  over  all,  395i  ft.  long  between 
perpendiculars,  has  55  ft.  molded  breadth  and  34  ft.  11 
in.  molded  depth.    About  2600  long  tens  of  steel  go  into 


FIG.  1.     SHIP  PARTS  HANDI.KD  FROM  CARS  BY  DERRICKS  ON  GANTRY  SPANNING  TRACKS  BETWEEN  WAYS 


a  new  point  of  view,  utilizing  knowledge  drawn  from 
both  shipyard  and  bridge  practice. 

The  value  of  the  flexibility  of  operation  inherent  in 
the  use  of  traveling  cranes  was  strongly  appreciated 
from  the  beginning.  The  employment  of  shipway 
travelers  of  any  of  the  normal  types  was  not  suited  to 
the  conditions,  however.  Quick  construction  and  easy 
repair  and  replacement  of  parts,  under  even  the  wo.  st 
conditions  of  the  supply  market,  were  vital  consider- 
ations. Therefore  a  type  of  machine  was  evolved  which 
utilizes  stock  material  and  standard  machinery,  does 
not  involve  the  use  of  special  patterns  or  parts  difficult 
to  machine,  and  employs  rope  sizes  and  similar  equip- 
ment that  will  always  be  obtainable.  Field  erection 
practice  afforded  the  best  example  of  the  adoption  of 
hoisting  equipment  of  universal  type.  The  derrick 
and  the  standard  hoisting  engine  thus  became  the  cen- 
tral elements  of  the  machine,  and  a  gantry  support 
supplied  the  traveling  feature. 

The  general  conditions  of  location  and   layout   gov- 


its  structure.  Most  of  the  pieces  brought  in  to  be  as- 
sembled on  the  berth  weigh  less  than  5  tons  each,  but 
a  few  parts  of  8  to  15  tons  each  have  to  be  placed. 

The  number  of  hoisting  hooks  needed  for  reaching 
the  m.aximum  rate  of  construction  was  estimated  by 
judgment  based  on  experience  in  erecting  bridge  steel. 
The  Tmal  conclusion  was  that  two  hooks  per  ship  could 
handle  all  the  material  that  it  was  possible  to  place 
and  rivet  up,  if  each  hook  covered  all  parts  of  the 
berth  and  was  able  to  take  material  from  either  of  two 
tracks.  To  meet  all  possible  future  conditions,  however, 
provision  was  made  for  doubling  the  number  of  derricks 
when  desired,  at  slight  additional  cost,  giving  four 
hooks  per  ship. 

Many  crane  types  were  studied  with  respect  to  their 
applicability  to  these  conditions.  Cranes  of  the  rotating 
hammerhead  type  and  of  the  gantrj'  bridge  type  were 
considered  favorably,  as  they  have  made  excellent  rec- 
ords in  shipbuilding  practice.  The  importance  of  early 
delivery  decided  against  them,  hov.-ever.     Contractors' 
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PIG.   2.      EVERY  PART  OF  BUILDING  BERTH  COVERED  BY  TWO  HOOKS.    TWO  SUPPLY 
TRACKS  PER  WAY  ;  EACH  DERRICK  HOISTS  FROM  TRACKS  UNDER  ITS  GANTRY 


hoisting  engines  were  the  only  lifting  machines  in 
stock,  and  this  fact  ultimately  led  to  the  choice  of  a 
crane  type  combining  derricks  with  a  longitudinally 
traveling  support. 

The  machine  is  a  four-post  gantry  40  ft.  wide,  span- 
ning two  tracks  with  ample  clearance  and  carrying  two 
15-ton  steel  derricks,  stepped  60  ft.  above  the  rails. 
The  gantry  is  built  strong  enough  to  carry  four  der- 
dicks,  but  only  two  are  installed,  over  diagonally  oppo- 
site legs.    The  booms  are  65  ft.  long  and  cover  nearly  the 


full  width  of  the  ship.  The 
15-ton  lift  is  limited  to  30-ft. 
reach;  at  full-length  reach 
the  capacity  is  5  tons.  The 
maximum  capacity  will  be 
needed  only  once  or  twice  in 
the  construction  of  a  ship,  as 
all  parts  to  be  erected,  with 
a  few  exceptions,  come  within 
the  5-ton  limit.  Normally, 
the  load  line  will  be  reeved 
through  a  single-sheave  lowei 
block  (giving  a  three-part 
hoist),  to  get  maximum  lift- 
ing speed.  When  the  few 
heavy  lifts  are  to  be  made  a 
three-sheave  lower  block  will 
be  substituted,  and  the  line 
reeved  to  give  seven  parts. 
However,  as  the  hoists  are 
driven  by  direct-current 
series  motors,  the  speeds  will 
adjust  themselves  to  the  loads  handled,  in  a  measure. 
All  parts  of  the  rigging  are  designed  for  the  use  of 
i-in.  wire  rope,  but  in  order  to  reduce  rope  wear  the 
sheaves  were  made  4  in.  larger  than  the  sizes  cus- 
tomary in  ere3tion  work  for  3-in.  rope.  Similarly,  other 
elements  of  the  design  were  worked  out  for  long  serv- 
ice rather  than  for  saving  in  weight.  The  unit-stress 
basis  in  the  structural  steel  parts  was  fixed  at  16,000 
lb.,  which  is  well  below  the  governing  stress  for  which 
regular  erection  equipment  is  designed. 


l'-9"af  To  A. 
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3.      STEEL    DERRICK    TRAVELERS    FOR    ERECTING    SHIPS  AT  FEDERAL  SHIPBUILDING  YARD  -OPERATED  BY 
TWO    FIFTY-HORSEPOWER    HOIST   MOTORS   AND   TWENTY  FIVE-HORSEPOWER  PROPELLING   MOTOR 
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FIG.   4.      DERRICK  STIFFLEGS  INDEPENDENT  OF  MAST 

The  two  masts  are  braced  by  a  diagonal  truss  in  the 
plane  connecting  them,  and  by  transverse  stifflegs  in 
the  two  short  sides  of  the  ground  plan.  The  chief 
feature  of  the  general  derrick  design  is  the  use  of  the 
pillar-crane  principle,  the  mast  not  being  the  compres- 
sion member  of  the  back-stay  truss  as  it  is  in  ordi- 
nary derricks.  A  separate  compression  member  is  in- 
troduced in  the  truss,  just  behind  the  mast,  so  that  the 
upper  mast  bearing  is  relieved  of  vertical  load  and 
acts  purely  as  a  collar  bearing,  and  the  vertical  load 
on  the  mast  step  is  limited  to  the  direct  weight  of  the 
derrick  and  load  instead  of  being  twice  this  amount  or 
more.  Support  of  the  upper  mast  bearing  involved 
some  structural  complication.  The  bearing  is  attached 
directly  to  the  upper  member  of  the  diagonal  stiffleg 
truss  and  is  braced  laterally  by  a  short  connection  sir  at 
from  the  top  of  the  transverse  stiHleg  frame  directly 
over  the  collar  bearing. 

Points  of  special  mechanical  design,  to  insure  re- 
liability in  long  service,  are  found  in  the  mast  bear- 
ings and  the  gantry  trucks.  The  latter  embody  a 
pivoting  support  of  the  gantry  post  on  the  truck. 
Two  30-in.  Carnegie  rolled  steel  wheels  carry  a 
truck  frame  consisting  of  four  15-in.  55-lb.  chan- 
nels set  longitudinally  over  the  wheel  journal  boxes 
(6xll-in.  M.  C.  B,  standard  boxes).  Two  thick 
gusset  plates  extending  down  from  these  channels,  be- 
tween the  two  wheels,   carry  a  transverse  center  pin 


which  is  embraced  by  the  forit  of  the  post.  In  the 
two  forward  truck.s— which  are  the  driven  truckij.  four 
wheel.s  of  the  gantry  bein^  driven— the  pinion  shaft  of 
the  travel  gear  pa.s.se.s  through  the  center  pin  and  U 
journaled  in  it  by  means  of  bronze  liners.  A  bevel- 
gear  shaft  extending  down  from  the  lower  ^ntry  plat- 
form drives  this  pinion  .shaft;  the  main  pinion  at  the 
outer  end  of  the  shaft  me.she.s  with  overhung  axle  geara. 

The  mast  bearing.s,  .shown  in  the  ^sketch  below,  were 
designed  for  good  lubrication,  slow  wear  and  easy  re- 
placement. The  lateral  thrust  in  both  bearings  is  taken 
by  steel  against  steel;  for  the  vertical  load,  the  tower 
bearing  has  a  bronze  step.  Large  oil  channels  in  the 
outer  bearing  case,  fed  by  an  oil  cup,  provide  for  king- 
time  lubrication.  Both  bearings  are  in  ring  form,  sur- 
rounding the  central  pas.sage  for  the  engine  leads.  For 
the  present  the  boom  line  as  weil  as  the  load  line  is 
carried  through  the  lower  step,  but  the  former  can,  if 
desired,  be  led  upward  from  the  engine  and  o-er  the  top 
of  the  ma.st  down  through  the  upper  bearing. 

Provision  for  removing  and  replacing  the  bearings  is 
made  by  seating  the  upper  and  the  lower  castings  in 
recesses  of  the  pedestal  and  mast  bottom,  respectively. 
After  the  bolts  which  hold  the  castings  in  place  are  re- 
moved, jacking  up  the  mast  an  inch  or  two  will  enable 
the  bearing  as  a  whole  to  be  pried  up  and  slipped  out 
sideways. 

Power  is  supplied  by  a  protected  live-rail  alongside 
one  of  the  gantrj'  track-rails,  through  a  sliding  shoe. 
Direct  current  at  230  volts  is  obtained  from  the  yard 
network.  Two  electric  hoisting  engines,  placed  on  the 
upper  deck  as  shown  in  the  plan,  serve  the  derricks ;  the 
hoists  of  four  out  of  the  ten  cranes  have  built-in  swing- 
ing spools,  while  the  others  have  separate  swingers. 
The  travel  machinery'  is  seated  on  a  bracket  attached 
to  the  lower  forward  transverse  strut  of  the  gantr> 
bracing.  The  motor  pinion  drives  a  cross-shaft  con- 
nected by  bevel  gears  at  the  tower  legs  to  the  down- 
shafts  already  mentioned. 

The  crane  weighs  3G9.0oJ  lb.,  including  steel  and  ma- 
chinery. Two  20-ton  counterweights  are  provided  on 
the  legs  which  carry  no  derrick,  to  prevent  all  uplift 
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MAKIMUM  OVERTURNING 
No  Lcxrcfs  on  Booms 

Deprc/on/y 


f^JIX.  REACTIONS 

'  Cnone  erf-  /?esf 
"5 


Ri 


R2 


_    63,300  -63,300 
+162,700  +  6^00  lb. 


Deaa ancf  Live  +I94-,000  ^59,000 lb. 
Courrf^rweiqM-  *  40,000 

30-ib.  Wind        *  5^,200   -  5?,E00 

*S4e,200  +46,800lbi 


MAX.  REACTIONS 
Crvne  Moving 

m 


Hi  fig 

D^acf  -I- 131,000  +56,100  lb. 

CounferweiqM-  +  40,000 

SO-lt.  Wind      +  52,200  -52,200 

+233,200  +45,900  lb. 


FIG.    6.      CALCULATIONS    SHOW    TRAVELER    STABLE    UNDER  FIFTY-POUND  WIND  PRESSURE  WHEN  CARRYING  NO 
LOAD — TWO   COMBINATIONS   OP  LOADS  WITH   THIRTY-POUND   WIND    GIVE   MAXIMUM   TRUCK   REACTIONS 


tendency  at  these  legs  under  the  worst  combinations  of 
boom  position  and  wind,  as  indicated  by  the  diagrams 
reproduced  herewith. 

Early  delivery  was  a  governing  factor  throughout. 
The  cranes  were  designed  in  August,  1917;  the  final 
stress  sheets  were  completed  on  Sept.  4;  detailing  was 
started  two  days  later.  Shipments  in  sufficient  quan- 
tity to  warrant  erection  were  made  by  Nov.  30,  about 
21  months  after  the  stress  sheets  were  completed;  final 
shipment  was  made  Feb.  22.  Railway  delays  during 
the  winter  proved  so  serious  a  handicap  that  the  last 
of  the  cranes  was  not  completed  until  May. 


Robert  McGregor,  vice  president  and  general  manager 
of  the  Federal  Shipbuilding  Co.,  took  personal  charge 
of  the  selection  of  the  erection  method.  After  it  was 
decided  that  gantry  travelers  with  derricks  would  have 
to  be  built,  the  entire  problem  was  entrusted  to  the 
American  Bridge  Co.,  whose  engineering  department, 
under  C.  W.  Bryan,  chief  engineer  (with  0.  E.  Hovey, 
assistant  chief  engineer,  directing  the  work  person- 
ally) designed  the  cranes.  The  same  company  built  the 
gantries  and  derricks  and  Post  &  McCord  erected  them. 
The  Federal  Shipbuilding  Co.  equipped  the  cranes  for 
operation. 


City  Designs  Forms  for  Portland 
Grade  Separation 

Concrete  for  Abutments  and  Retaining  Walls  Placed 

by  Buggies — Dump  Cars  on  Electric 

Line  Make  Fills 

EXCAVATION  for  lowering  3^  miles  of  railway  12 
ft.  to  a  new  grade,  the  building  of  seven  steel  and 
concrete  street  bridges,  and  the  placing  of  gravel  fills 
for  bridge  approaches  having  concrete  retaining  walls, 
are  the  main  items  of  work  in  the  separation  of  street 
and  railway  grades  on  the  line  of  the  Oregon-Washing- 


ton Railroad  &  Navigation  Co.  at  Portland,  Ore.  This 
work  with  its  permanent  structures,  was  described  in 
Engineering  News-Record  of  last  week,  on  page  1097. 
Some  of  the  features  of  the  construction  work  are  de- 
scribed below. 

Buggies  are  used  in  placing  the  concrete  in  the 
bridge  abutments  and  piers,  and  in  the  retaining  walls 
of  the  inclined  approaches  to  the  bridges.  At  each 
site  the  mixer  and  the  piles  of  material  are  placed 
on  the  original  street  surface.  The  mixer  has  an  auto- 
matic charging  device,  into  which  the  materials  can 
be  dumped  directly  from  wheelbarrows  without  raising 
the  latter.     The  concrete   is   discharged   into  buggies 


Shorin<j  and 
Brac/n<j  fo 
conform  fo  ^'^^     j: 
Ground      ^^''^^-J 
Conolifio'ns,''  ' 


■Temporary 
Spacers 


Hi  \  ^ 

•±       I  \    Ground 


Cross    -    Section 


Counterforts, 
6' Cto  C.        \ 

■^"Mach.  Bolts, 
^"Rcds  threaded  j 


Shiplap:—-' 
2'xlO^'-   ' 


with  2 Nuts, 
—Sleeves  or  fl, 

Twn  buckles. 


I   s   o    m    e  +  r  '  c 
Views 


(Rear)  (Front) 

DESIGN   OP  THE  ABUTMENT   FORMS   WAS   INCLUDED  IN  THE  ENGINEERING  PLANS 


June  13,  1918 


E  N  G  I  N  K  E  R  I  N  G    N  E  W  S  -  R  E  C  O  R  I) 


11 S.^ 


which  are  raised  by  a  two-platform  elevator  operated 
by  a  steam  hoist. 

Runways  provide  for  pouring  the  concrete  from  the 
tops  of  the  forms,  the  buggies  dumping  into  metal 
or  wood  chutes  at  the  runways.  The  metal  chutes 
are  of  the  telescopic  type,  with  a  hopper  at  the  top. 
The  wood  spouts  were  built  on  the  job  and  are  about 
6  X  8  in.  inside.  They  are  made  in  different  lengths,  the 
shorter  ones  being  substituted  for  the  others  as  the 
concrete  rises  in  the  forms. 

At  two  of  the  bridges,  the  concrete  for  the  abutment 
and  retaining  walls  on  the  north  side  was  made  in  a 
mixer  located  on  that  side  of  the  tracks.  The  mixer 
was  then  moved  to  the  south  side  for  pouring  the  south 
abutment  and  retaining  walls  and  the  two  piers,  light 
trestle  bridges  being  built  for  the  concrete  buggies. 
At  the  other  bridges,  all  of  the  concrete  was  made 
on  one  side,  the  trestles  for  the  buggies  being  extended 
over  the  entire  length  of  the  structure.  This  con- 
struction, with  a  light  timber  truss  span  over  the 
tracks,  is  shown  in  the  accompanying  view. 

Carborundum  blocks  were  used  for  rubbing  down  the 
exposed  concrete  surfaces,  this  being  done  directly  after 
the  forms  were  removed,  and  while  the  concrete  was 
still  somewhat  green.  The  purpose  of  this  was  more  tho 
removal  of  the  form  marks  than  tho  production  of  any 
special  facing.     In  the  placing  of  the  concrete  extreme 
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care  was  used  to  have  it  well  spaded  against  the  forms, 
and  the  taking  of  this  precaution  resulted  in  a  good  and 
uniform  surface. 

Foundation  piles  were  not  required.  As  the  soil  is 
generally  of  a  gravelly  nature,  with  sufficient  clay  to 
prevent  serious  caving,  the  excavation  for  the  sub- 
structures gave  little  trouble  and  required  only  a  mod- 
erate amount  of  bracing. 

Design  of  forms  for  the  abutments  as  a  part  of  the 
engineering  plans  is  an  unusual  feature.  The  reason 
for  this  was  that  on  other  work  trouble  had  been  ex- 
perienced from  the  desire 
of  contractors  to  use  forms 
that  were  considered  too 
light.  With  form  design 
covered  by  the  plans  and 
specifications  there  would  be 
little  inducement  for  the 
contractor  to  use  light 
forms.  In  the  actual  con- 
struction of  this  work,  how- 
ever, the  contractor  was 
allowed  to  deviate  from  the 
plans,  substituting  designs 
of  his  own  after  they  had 
been  approved  by  the  city's 
engineers.  For  the  greater 
part  of  the  work  tne  forms 
were  faced  A*ith  1-in.  ship- 
lapped  planks,  surfaced  on 
one  side,  and  wires  were 
used  for  tying  the  forms  to- 
gether. The  typical  design 
mentioned  and  shown  in  one 
of  the  drawings  called  for 
2  X  10  in.  ship-lap  lumber, 
with  2  X  6-in.  studding  sur- 
faced on  four  sides,  and 
with  tie-rods  instead  of 
wires.  The  parapet  walls 
on  the  I-beam  bridges  are  of 
the  baluster  Xype.  poured  in 
place,  in  steel  forms.  The 
panels  are  monolithic,  with 
mortise  and  tenon  expan- 
sion joints  at  the  panel-post 
connect  ioi.s.  Solid  panels 
r.:e  used  fcr  the  parapets  on 
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the  wing  walls.  Concrete  railings  surmount  the  retain- 
ing walls  of  the  inclined  approaches.  These  have  two 
rails  supported  by  posts  at  the  panel  points  and  the 
middle  of  each  panel.  The  parapets  and  railings  are 
shown  in  one  of  the  drawings. 

Fills  for  the  approaches  are  to  be  made  with  gravel 
dredged  from  the  Willamette  River  and  hauled  over  the 
street  railway  lines  by  electric  locomotives  with  trains 
of  side-dump  cars.  This  is  considered  excellent  filling 
material,  having  sufficient  sand  to  make  a  dense  mass, 
and  as  it  has  practically  no  settlement  after  being  de- 
posited the  paving  can  be  laid  upon  it  immediately. 

Temporary  trestles  will  be  used  for  the  dumping, 
with  their  decks  a  little  above  the  elevation  of  the 
finished  grade  of  the  street.  After  the  trestle  has  been 
filled  a  track  will  be  laid  on  the  fill  on  either  side  and 
shifted  laterally  as  the  fill  progresses  so  as  to  cover 
the  full  width  of  the  street  by  dumping,  without  any 
rehandling  of  the  material.  For  this  work  a  light 
track  will  be  used,  having  ties  about  3  ft.  apart. 

The  plans  provide  for  a  four-track  railway,  having  a 
roadbed  100  ft.  wide  which  forms  the  bottom  of  a 
cut,  the  slopes  of  which  will  be  sodded.  The  cut  is  now 
made  for  two  tracks  only  and  has  a  bottom  width  of 
34  ft.,  with  side  slopes  of  1:1,  except  where  the  soil 
requires  11:1.  At  the  street  bridges  the  excavation  is 
made  for  the  full  100-ft.  width. 

Excavation  for  the  railway  was  made  by  steam 
sJiovels,  the  material  being  loaded  into  trains  of  30-yd. 
air-operated  dump  cars.  The  original  plan  was  to 
operate  two  shovels,  one  near  each  end  of  the  job, 
and  work  was  started  in  this  way.  Later  it  was  decided 
to  use  only  one  machine,  the  other  being  kept  in  re- 
serve. Most  of  the  work  was  done  with  a  steam  shovel 
having  a  5-yd.  dipper  and  serving  two  trains  of  15 
cars  each,  with  a  haul  of  about  five  miles.  The  material 
was  used  for  filling  a  trestle  on  the  main  line  between 
Portland  and  Seattle,  crossing  a  flat  subject  to  over- 
flow from  the  Willamette  River. 

Excavation  was  made  in  three  cuts,  the  first  being 
about  6  ft.  deep  and  along  one  side  of  the  finished  cut. 
The  material  from  this  was  loaded  into  cars  on  the 
original  main  line.  Track  was  then  laid  at  the  bottom 
of  this  cut,  and  the  opposite  side  of  the  excavation 
was  taken  down  to  final  grade.  Track  was  then  laid 
at  this  side  and  the  shovel  made  the  third  cut  to  widen 
the  excavation  to  the  required  dimensions. 

The  work  for  the  city  is  under  the  direction  of  0. 
Laurgaard,  city  engineer,  and  is  in  direct  charge  of 
R.  E.  Kremers,  chief  of  the  bureau  of  highways  and 
bridges.  The  railway  work  is  under  S.  Murray,  chief 
engineer  of  the  Oregon-Washington  Railroad  &  Naviga- 
tion Co.,  with  A.  C.  O'Neal  in  direct  charge.  The  Pear- 
son Construction  Co.,  Seattle,  has  the  contract  for  all 
the  work  for  the  city.  This  includes  the  bridges  and 
approaches,  the  public  utility  changes  and  the  railway 
excavation  at  the  bridge  sites.  The  Pacific  Bridge  Co., 
Portland,  has  the  subcontract  for  filling.  The  con- 
tract for  excavation  between  the  bridges  was  let  by  the 
railway  company  to  Two'.iy  Brothers,  of  Portland.  The 
total  cost  will  be  about  $900,000.  of  which  the  lower- 
ing of  the  railway  represents  about  $300,000.  It  is 
expected  that  the  work  ^yill  be  completed  this  year. 


Design  Permits  Use  of  Concrete 
Roads  During  Construction 

Added  Cost  of  $1000  Per  Mile  Thought  Justifiable 

Since  Public  Is  Not  Denied  Value  of 

Continuous  Travel 

By  W.  E.  Conklin 

New    York    State   Highway    Commission,    Albany 

RAPID  increase  in  density  of  traffic  on  highways 
makes  it  more  and  more  important  to  provide  for 
keeping  highways  open  to  the  traveling  public  during 
construction  or  resurfacing  operations.  On  roads  of 
heavy  traffic  it  frequently  happens  that  the  right-of-way 
is  too  narrow  for  a  side  road  and  that  no  alternate 
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FIRST    SLAB    IS    UNDERCUT    FOR    LAP-JOINT 

route  is  available.  The  result  is  that  the  necessity 
for  keeping  the  road  open  for  traffic  may  be  a  matter 
of  considerable  importance  in  selecting  the  typei  of 
pavement  to  be  adopted. 

It  has  been  demonstrated  that  waterbound  and  bi- 
tuminous macadam  pavements  can  be  constructed  satis- 
factorily, although  at  increased  expense,  without  clos- 
ing the  highways  to  traffic.  But,  excepting  where  the 
highways  are  unusually  wide,  the  construction  of  pave- 
ments or  of  pavement  foundations  of  cement  concrete 
bis  presented  a  more  difficult  problem.  The  added  diffi- 
culty is  largely  due  to  the  necessity  for  allowing  time 
for  the  concrete  to  cure  thoroughly,  for  which  some 
specifications  require  a  month. 

It  is  practicable  to  construct  concrete  pavements,  us- 
ing slabs  half  the  width  of  the  finished  pavement,  and 
yet  keep  the  highway  continuously  open  to  traffic.  This 
method  makes  it  possible  to  carry  on  the  construction 
with  the  full  width  open,  except  for  a  stretch  not  to  ex- 
ceed a  mile  in  length,  in  which  only  half  is  open  while 
the  other  half  is  curing. 

One  of  the  disadvantages  of  this  procedure  might  be 
the  unequal  settlement  of  the  slabs,  resulting  in  uneven- 
ness  and  consequent  excessive  wear  at  the  longitudinal 
joint.  The  accompanying  sketch  indicates  one  method 
of  providing  against  this  unequal  settlement.  Slab  A 
is  constructed  first.  After  it  is  satisfactorily  cured 
and  opened  to  traffic,  work  is  started  on  the  other  side 
and  Slab  B  is  constructed.  The  edge  of  Slab  A  is 
undermined  to  allow  the  concrete  to  be  tamped  under 
as  shown  at  C.  For  the  dimensions  shown  this  would 
add  A  cu.ft.  per  linear  foot  to  the  quantity  of  concrete, 
or  98  cu.yd.  per  mile.  At  present  prices  the  additional 
cost  would  be  about  $1000  per  mile.  There  is,  of  course, 
a  further  element  of  increased  cost  in  this  method 
caused  by  the  necessity  of  moving  the  concrete  mixer 
back  from  time  to  time.  On  the  other  hand,  the  ad- 
vantages gained  are  a  permanent  type  of  pavement  con- 
structed without  closing  the  road.  The  public  can  well 
afford  to  pay  for  pavements  that  can  be  used  for  365 
days  a  year. 
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Remodeling  Baden  Boiler  Plant, 
St.  Louis  Water- Works 

Even  at  Present  Prices  Resulting  Operating 

Economy  of  f>.6  Per  Cent,  on  First 

Cost  Is  Expected 

By  K.  Toensfeldt 

Principal   Assistant  Mechanical   Kngineer.   St.    Louis  Water 
Department 

OBSOLESCENCE  and  deterioration  of  the  manually 
operated  boiler  plant  of  the  Baden  station  of  the 
St.  Louis  water-works,  after  twenty  years'  use,  led  to 
the  rebuilding  which  is  now  in  progress.  An  estimated 
operating  economy  amounting  to  6.6%  on  the  cost  of 
the  changes,  over  and  above  an  allowance  of  S'"r  for 
capital  charges,  justified  the  work  of  reconstruction, 
even  in  this  time  of  hi^h  prices.  Moreover,  the  work 
fits  into  a  general  program  of  pumping  station  improve- 
ment, and  has  been  facilitated  by  the  release  of  old  but 
efficient  boilers  from  another  pumping  station.  The  re- 
built plant  will  have  a  capacity  of  3280  boiler  horse- 
power. 

The  old  boiler  plant  at  the  Baden  station  was  com- 
pleted in  1898.  It  consists  of  eight  manually  operated 
227-hp.  Heine  type  water-tube  boilers,  with  Hawley 
down-draft  furnaces,  in  four  batteries  of  two  each.  The 
furnace  tube  spacing  is  such  that  only  coals  of  the  larger 
sizes  can  be  used.  The  accompanying  estimate  of  the 
saving  that  could  be  effected  by  so  remodeling  the  boiler 
plant  as  to  make  possible  the  use  of  screenings  for  fuel 
and  the  substitution  of  automatically  operated  for  hand- 
operated  furnaces  is  based  on  actval  coil  and  operating 
costs  for  the  year  1916-17. 

Some  of  the  symptoms  of  age  in  the  boilers  may  in- 
terest readers.  Each  boiler  has  two  36-in.  drums,  made 
from  plates  which  were  originally  ,',;->"•  thick,  with 
longitudinal,  triple-riveted,  lap  joints.  The  old  tubes 
require  continual  renewal,  as  hydrostatic  tests  to  150 
lb.  after  turbining,  invariably  reveal  leaks,  with  con- 
sequent necessity  of  removal  of  from  two  to  eight  tubes. 
These  tubes,  when  cut  to  pieces,  have  commonly  shown 
weak  spots.  During  the  past  year  a  tube  rupture  which 
occurred  in  the  sixth  bank  caused  a  temporary  shut- 
down of  the  entire  station.  Save  for  the  immediate  re- 
construction, all  of  the  boilers  would  have  to  be  retubed. 
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The  remodeled  boiler  plant  will  fumjjih  st«am  at  150 
lb,  pressure  and  150  .superheat.  The  determination  of 
the  type  and  .size  of  the  new  boilers  wa*  governed  by 
the  present  Heine  type  water-tube  boilers,  which  were 
taken  out  of  u.se  at  hij^h-service  station  No.  1,  doe  to 
the  connection  of  the  engine  hou.s«  of  thi.s  station  with 
the  boiler  room  of  high-service  station  No.  2.  These 
boilers,  four  in  number,  are  in  gf>od  condition,  each  of 
410  boiler  horsepower  capacity,  and  will  be  dismantled 
and  reinstalled,  together  with  their  superheaters,  at  the 
Baden  Station.  To  maintain  uniformity  of  parts,  four 
new  boilers  of  the  same  type  and  size  will  be  added. 

The  boilers  will  be  fired  by  chain-grate  stokers  with 
a  ratio  of  boiler  heating  ;surface  to  grate  area  of  48. 
This  ratio,  with  a  properly  designed  furnace,  will  drive 
the  boiler  efficiently  at  below  rating  and  at  30'';  and 
more  over  capacity  when  burning  Illinois  screeninjrs 
of  from  10,000  to  11,000  B.t.u.  per  pound.  The  daily 
peak  for  the  maximum  pumping  periods  at  this  plant, 
which  pumps  into  a  closed  system,  varies  about  from  1.1 
to  1.3  of  the  average  and  from  1.2  to  2  of  the  minimum. 
The  chain-grate  stoker  meets  these  load  demands  nicely, 
and  it  was  considered  unwise  to  install  a  more  costly 
and  elaborate  type  of  stoker  with  all  attendant  auxilia- 
ries, especially  in  a  water-works  boiler  plant  where  the 
reserve  capacity  in  the  equipment  is  larger  than  in  most 
commercial  plants. 

The  question  of  installing  an  economizer  was  also 
considered,  and  although  a  fair  return  on  the  invest- 
ment might  be  realized,  over  the  life  of  the  economizer, 
yet  with  the  present  load  and  cost  of  economizers,  and 
for  a  few  years  to  come,  it  wi.s  questionable  whether 
any  gain  would  be  realized.  Provision  has  been  made 
for  the  installation  of  economizers  in  the  future. 

The  coal  is  dumped  from  the  railway  track  into  the 
track  hopper,  passes  through  a  crusher  and  reciprocat- 
ing feeder  into  a  continuous  pivoied  bucket  conveyor, 
which  elevates  it  and  dui  ps  it,  with  the  aid  of  a  travel- 
ing tripper,  into  the  desired  bunker.  The  same  con- 
veyor receives  the  ashes  from  the  boilers  and  delivers 
them  to  the  ash  hopper  over  the  track  hopper.  Ashes 
may  be  defiected  through  a  chute  to  a  car  on  the  side 
track  or  may  be  stored  in  the  hopper.  A  conveyor  of 
the  same  type,  handling  both  coal  and  aj^hes.  haa  been 
in  service  at  low-service  station  No.  2  for  three  years 


f  Jl     a 


1        I, 


B. 


I I 


3 


irro— J 


IB_B1_1B-Q 


RRf I 


BOILER  PLANT  HAS  COMBINED  COAL  AND  ASH  CONVEYOR  SYSTEM   AND  STKAM    PIFI.VG   IS  ON  LOOP   PL-VN 


1136 


ENGINEERING    NEWS-RECORD 


Vol.  80,  No.  24 


ESTIMATED  SAVING  FROM  REMODELING  BOILER  PLANT 

Operating  figures,  1916-17: 

Total  coal  burnrd,  tons c??'?!? 

Cost  CKR  coal  unloaded  at  $1.65  per  ton 'fVion 

16fireinenat  $90pcrmonth Hon 

1 6  coal  passers  at  $65  per  month onn 

I  boiler-room  foreman  at  $75  per  month ^^0 

I  boiler  washer  at  $90pcr  n.onth '.080 

Total $69,277 

Total  water  evaporated,  pounds ^^®''!Pi^'2in 

Cost  per  10001b.  of  steam $0,240 

Reconstruction  cost  estimates: 

New  tunnel $10,000 

Bunker,  coal  and  ash-handling  equipment a?' inn 

Four  400-hp.  boilers Hnn 

Four  superheaters l'\nn 

Moving  four  400-hp.  boilers  from  Bissell's  Point  to  Baden aim 

Brick  settings  for  eight  boilers J'nnn 

Stokers  for  eight  boilers Vnnn 

Changes  in  steam  headers  and  feed  lines c'nnn 

New  t  reeching lannn 

Newstack 28,000 

Totalinvestment $177,500 

Saving  by  reconstruction: 

Toevaporate  288,000,0001b.  of  water  with  screenings  containing  10,000  B.t.u.'s 

per  pound  would  require:                                                                         .    „,  ,     ,          . 

(288,000,000  X  970  X  1.07)  (10,000  x  65)    =  46,000  lb.,  where  1 .  07   =  factor  of 
evaporation  and  0.65   =  efficiency. 
Hence  with  the  new  equipment  we  would  have: 

Total  coal  burned,  tons «1    ^^ 

Price  per  ton t^i  nsn 

Cost  of  screenmgs J'xan 

6  firemen  at  $90  per  month 0.48U 

8  coal  passers  at  $65  per  month onn 

1  boiler  room  foreman  at  $75  per  month j^^[| 

2  boiler  washers  at  $90  per  month nitn 

Interest  on  investment  at  6  per  cent '  0,63U 

Total  cost  to  generate  steam ^^.^n 'f  nn 

Cost  per  10001b.  of  steam til  7Q7 

Yearly sa\nng possible *'   '?  ? 

Rate  of  saving  on  investment,  per  cent "■ " 

and  no  appreciable  wear  due  to  handling  ashes  in  the 
same  conveyor  has  been  noticed.  The  storage  capacity 
of  the  bunkers  was  made  as  large  as  possible,  this 
feature  having  manifested  itself  as  very  desirable  dur- 
ing the  past  winter. 

The  coal  may  feed  from  the  bunker  through  automatic 
weighing  scales  into  the  stoker  hopper,  or  it  may  be 
shunted  by  means  of  a  long  spout  (with  scales  pushed 
aside)  from  the  bunker  past  the  stoker  hopper  into  the 
siftings  hopper  and  dovm  into  the  conveyor,  whence  it 
may  be  elevated  and  dumped  into  another  hopper. 

All  the  coal  is  weighed  as  used  and  the  boiler  feed 
water  is  measured  by  a  venturi  meter  with  integrating 
and  indicating  recorders.  To  show  the  relative  station 
performances,  a  weekly  efficiency  record  is  bulletined  at 
all  stations.  Each  boiler  is  equipped  with  indicating 
steam  flow-meter  and  CO^  apparatus.  Stack  breeching 
temperatures  are  recorded  on  a  continuous  chart. 

The  steam  piping  was  designed  on  the  loop  plan,  so 
that  both  in  the  engine  and  boiler  rooms  there  will  be 
two  ways  of  getting  steam  to  the  engines  or  from  the 
boilers.  The  maximum  velocity  in  the  10-in.  header 
alone  will  approximate  7600  ft.  per  minute ;  in  both  the 
header  and  loop,  3800  ft.  All  valves  and  fittings  will  be 
of  extra  heavy  cast-steel  with  all  joints  male  and  female 
faced. 

A  new  reinforced-brick  veneer  smoke  stack,  235  ft.  in 
height  and  of  9J-ft.  mean  diameter,  will  maintain  a 
1-in.  draft  at  the  breeching  of  the  farthest  boiler. 

During  the  reconstruction  of  the  station  the  service 
must  be  uninterrupted,  and  for  this  reason  the  new 
boilers  face  opposite  the  present  ones.  This  permits  the 
new  breeching  and  stack  to  be  erected  while  the  old 
boilers  are  in  service,  and  throws  the  major  part  of  the 
reconstruction  work  out  of  the  way  of  the  firing  aisle  of 
the  old  boilers. 

In  the  pump  room  a  single  10-in.  steam  header  will 
replace   the   existing  three   10-in.   steam   mains   which 


feed  the  six  vertical  triple-expansion  Allis-Chalmers 
pumping  engines.  A  renewal  of  the  header  is  necessi- 
tated by  the  proposed  use  of  superheated  steam,  which 
will  require  heavier  valves  and  fittings.  Diminished 
radiation  surface  and  superheated  steam  combined  are 
expected  to  increase  the  pumping  efficiency. 

It  is  expected  that  the  remodelled  plant  will  be  well 
toward  completion  by  the  summer  of  1919. 


Sludge  Depth  Measured  by  Pump  and  Hose 

By  Frank  Woodbury  Jones 

Supervising  Chemist,  Sewage  Works,   Fitchburg,   Mass. 

THE  somewhat  difficult  problem  of  obtaining,  with 
any  degree  of  accuracy,  the  depth  of  sludge  in 
deep  sewage  sedimentation  tanks  has  been  solved  satis- 
factorily at  Fitchburg,  Mass.,  by  means  of  a  pitcher 
pump  and  rubber  hose. 

Five  ImhofF  tanks  and  four  secondary  or  post-filter 
tanks,  25  and  22.5  ft.  deep,  respectively,  were  put  in 


HOSE    ATTACHE^D    TO    PUMP    IS    UOWERED    THROUGH    IM- 
HOFF TANK  CHIMNEY  TO   MEASURE   SLUDGE  DEPTH 

operation  in  October,  1914.  Since  then  the  depth  of 
sludge  has  been  determined  from  time  to  time  by  a 
small  pitcher  pump  screwed  to  a  plank  3  ft.  long,  and 
a  1-in.  rubber  hose  28  ft.  long  passed  through  a  hole 
in  the  plank  and  attached  to  the  pump  with  a  union 
coupling.  The  hose  is  divided  into  foot  lengths  by  hose 
clamps  carrying  numbered  brass  tags.  Into  the  free 
end  of  the  hose  is  inserted  a  piece  of  lead  pipe  of 
sufficient  weight  to  keep  the  hose  plumb  when  dropped 
into  water. 

In  operating  this  measuring  apparatus,  the  plank 
carrying  the  pump  and  hose  is  placed  across  the  top 
of  one  of  the  chimneys  or  gas  vents  and  the  hose  is 
pushed  into  the  tank  through  a  hole  punched  in  the 
scum  The  pump  is  then  started.  Next  the  hose  is 
lowered  rapidly  until  near  the  supposed  sludge  level, 
when  it  is  dropped  3  in.  at  a  time,  sufficient  pumping 
being  done  between  shifts  to  insure  a  complete  change 
of  water  in  the  hose.  As  soon  as  the  sludge  level  is 
reached  the  pump  will  raise  sludge.  At  this  point  the 
length  of  hose  below  the  top  of  the  chimney  is  noted, 
and  since  the  total  depth  from  the  top  of  the  chimney 
to  the  bottom  of  the  tank  is  known,  the  depth  of  sludge 
is  readily  calculated.  Three  different  measurements  are 
made  in  each  Imhoff  tank,  one  for  each  hopper. 

The  apparatus  is  operated  best  by  two  men  and  can 
be  used  on  any  kind  of  tank.  The  whole  outfit  weighs 
about  45  lb.,  is  easily  manipulated,  and  gives  the  depth 
accurately  within  two  inches. 


June  13,  1918 


ENGINEERING    N  E  VV  S  -  R  E  C  (j  R  D 


1137 


Approximate  Live-Load  Stresses  in 
Railway  Bridges 

Linear  Formula  for  Floorbeam  Concentration  Gives 

Shears  and  Moments  Easily ;  Example 

Shows  Negligible  Error 

By  H.  R.  White 

Engineer,  U.  S.   Steel  Products  Co.,  London,   England 

A  SIMPLE  formula  has  been  derived  from  which  it 
is  possible  to  calculate  approximately  almost  all  of 
the  direct  stresses  in  an  ordinary  bridge  due  to  live-load. 
The  formula  here  given  is  for  Cooper's  ElO,  but  a  simi- 
lar one  could  easily  be  found  for  any  set  of  wheel  loads. 
It  was  derived  from  the  column  loads  in  a  long  curved 
viaduct  comprising  a  great  many  combinations  of  span 
lengths,  in  which  there  were  about  a  hundred  results,  all 
of  which  were  plotted.    The  formula  in  question  is, 

R  =  0.55  {I,  +  I,)  +10  (1) 

where  R  is  the  column  load  in  thousands  of  pounds,  and 
l^,  l.^  are  the  adjacent  spans  in  feet. 


<   i.^^ 


-h- 


FIG    I 


U 6  ©  20' =  100'(np)  — >l  '    "'!<-.• -J 

x=ie'' 

FIG. 2 


Suppose  it  were  required  to  find  the  maximum  bend- 
ing moment  in  a  beam.  Fig.  1,  of  length  i,  -f  l.^,  at  a 
point  distant  l^  from  the  left  support,  due  to  a  loading 
of  E25.  This  bending  moment  would  be  equivalent  to 
that  produced  by  a  concentrated  load  at  the  point  in 
question,  and  as  the  criterion  for  the  wheel  position  is 
the  same  for  bending  moment  as  for  column  reaction 
the  equivalent  concentrated  load  is  obviously  equal  to 
the  load  on  a  column  if  one  were  introduced  at  that 
point  and  the  two  spans  cut  apart.  Therefore, 
R  =  2.5  [0.55  (/,  +  I,)  +  10] 

Rl\l2 


M 


(2) 


U  +  h 

It  is  to  be  noted  that  R  and  I,  +  I,  are  constant  for 
any  one  beam,  so  that  the  live-load  moments  in  the  beam 
are  proportional  to  the  products  IJ.,. 

Calculations  for  a  truss  span  can  be  developed  from 
this  relation,  using:  p  =  panel  length,  feet;  n,  number 
of  panels;  pn,  span;  m,  number  of  panels  fully  loaded 
to  produce  maximum  stress;  d,  depth  of  girder,  feet; 
X,  spacing  of  trusses;  Y,  spacing  of  stringers;  R,  equiv- 
alent concentrated  load  in  each  case,  and  M,  bending 
moment  produced  by  R. 

In  calculating  a  stringer  the  length  of  the  stringer 
equals  the  panel  length  and  the  moment  is  calculated  at 
the  center,  hence  l^  =  L=  ip.  Then  the  equivalent  con- 
centrated load  at  the  center  is 

R  =  (0.55p  +  10)  2A  and  M  =  IRp 

The  floorbeam  or  cross-girder  reaction  is  based  on  the 
moment  in  a  girder  of  two  panel  lengths  (2p).     In  this 

C3.S6 

R  =  (0.55  X  2p  +  10) 2A 
and  M  is  determined  in  the  usual  way  for  concentrated 
loads;  thus,  in  a  single-track  span  M  =  hR(X  —  Y). 
The  moments  in  a  truss  span  are  found  from  eq.  (2) 


by  taking  each  point  in  succeMsion  and  calling  /,  and  /. 
the  distances  from  that  point  to  each  bearing;  for  ex- 
ample, considering  point  L,  in  Fig  2,  I,  would  equal  2p 
or  40  ft.,  f,  would  equal  3p  or  60  ft.,  and,  /,  -}-  /,  being 
equal  to  the  span  for  each  point,  R  i.s  constant  for  all 
moment  figures.  In  the  case  of  parallel  chord.s  the 
stresses  are  found  as  usual  by  dividing  the  moments 
by  the  depth. 

In  calculating  shearing  stres.ses  the  length  on  which 
R  is  based  is  the  critical  length.  In  the  case  of  a 
single-system  truss  with  parallel  chords,  of  total  length 
n  panels,  the  load  mu.st  advance  a  distance  x  into  the 
panel  under  consideration.  If  there  are  m  panels 
loaded,  x  =  mp/  (n  —  1),  and  R  must  be  found  for  i,  = 
X  and  /j  =  mp;  then 

,.       Rlih         Rxmp  ^_- 

ti  +  tj      X  +  mp  ^' 

and  the  shear  in  the  panel  is  S  =  M/p. 

Considering  member  U,Lj  in  Pig.  2,  there  are  three 
panels  fully  loaded;  i.e.,  m  ^  3;  therefore  mp  =  l^  = 
60  ft.,  and  Z,  or  x  is  15  ft.  The  concentration  R  is 
found  for  Z,  =  15  and  L  =  60  to  be  128.1  (thousands  of 
pounds  for  E25).  Then,  from  eq.  (3),  M  =  128.1  X 
15  X  60  -^  75  =  1537  thousands  of  footpounds,  and 
the  shear  in  the  panel  is  M  p  =  1537  -^^  20  =  76.8. 

From  this,  the  stress  in  the  member  is  76.8  V  2=  108.5. 
Exact  calculation  gives  this  figure  as  112,  or  a  difference 
of  only  3  per  cent. 

This  process  must  be  followed  for  each  panel.  It  will 
be  noticed  that  the  method  does  not  give  the  shear  in 
the  stringer  or  the  total  reaction  of  the  tru.-^s,  which  are 
therefore  taken  either  from  tables  or  from  the  approxi- 
mate formula  S  =  0.64L  4-  12,  which  holds  for  ElO 
loading  on  span  lengths  L  ranging  from  20  to  100  ft. 

To  simplify  the  explanation  of  this  method  an  example 
has  been  worked  out  and   the  results  compared   with 

STRESS  C.\LCULATION   FOU    100-FT    SINGLE-TR.\CK  TRlSri  SPA.V 
UNDE'-  E50  LOADING 

Rrault 
(ratn 
Whrrl 
Loads  Errnr 

•I 


Rmult 
from 
FumiuU 
Stringers     I.  =  1,  +  I,  =  20  ft 

Shear                  =  2  $  (0  64  l.  +  12)  62  62  $ 

.Moment      R     =  2  5(0  55p+  I0>   -  52  5 
52  5  X  20 
M    =  262   5  2i« 


2% 


$% 


5? 


Cr<Kss-Oinler8    U     =  2   5  (0  55  X  2  p  +  10)  -  80 

Shci.r  «<^  82 

Moment  =  80  X  5  40o  410 

Trusst^ 

KM. 

Memb«r     1,      1,  It     M 

I.  +1, 
!.„».,  20     80     l62  3      2,600  I  JO  I  J*  5 

!',»'?        1  40     60     162  >      3.900  195  197  2 

''^*       ^  M 

P 

L,r.  20     80     162   5      2.600     HO  184  19) 

V\\\  IS     60     128   I       I.Si7       76  8       108   5  112 

jy-        }lO     40      9W         750       37  5    {    \)  \  »*  J }  3;-. 

r,I.,  Strost<c<iu.-»Uocnx»-Binlcrri-«rtion  80  82  2.^c 

End  Kejietion  (witli  end  crtwj-Kirtlpr)    — 

2  5(0  64  L  +  12)  190  187  5  \\% 

figures  made  from  actual  wheel  loads.  The  example 
taken  is  a  100-ft.  single-track  truss  span  to  carry  E50 
(i.e.  E25  on  each  stringer  and  truss)  with  five  20-ft. 
panels.  The  trusses  are  20  ft.  deep  and  16  ft.  apart, 
and  the  stringers  are  6  ft.  apart  (see  Fig.  2).  The 
figures  are  tabulated  herewith,  shear?  and  stresses  being 
in  thousands  oi"  pounds  and  moment*  in  thousands  of 
foot-pounds. 

The  above  figures  are  aU  that  need  be  put  down,  as 
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any  intermediate  figures  can  easily  be  done  on  the  slide- 
rule.  It  will  be  seen  that  the  error  is  never  more  than 
5  per  cent,  which  is  quite  near  enough  for  preliminary 
figures,  estimates  or  even  checking,  though  not  near 
enough  for  final  figures  of  work  under  construction. 
However,  by  this  approximate  method  the  figures  can 
be  completed  in  a  fraction  of  the  time  required  for 
accurate  calculation.  Once  the  general  principles  are 
understood  it  is  only  necessary  to  remember  eq.  (1), 
which  can  easily  be  memorized. 


Special  Culvert  for  Roads  BuUt 
in  Rolling  Country 

Combination  of  Reinforced  Concrete  and  Vitrified 

Clay  Pipe  Proves  Cheaper  Than 

Usual  Drop  Inlet 

By  F.  M.  Balsley 

Division  Engineer,  Wisconsin  Highway  Commission,  Madison. 

DROP-INLET  culverts  to  convey  water  from  the 
upper  ditch  to  a  point  of  discharge  very  much 
lower  on  the  other  side  of  the  road  are  often  necessary 
on  highway  work  in  rolling  country.  The  design  shown 
in  the  accompanying  illustration  was  worked  up  to  meet 
a  condition  where  the  point  of  discharge  was  24  ft. 
lower  than  the  flow  line  of  the  upper  ditch. 

If  a  conventional  drop-inlet  culvert  had  been  installed 
at  this  point  it  would  have  necessitated  the  excavation  of 
a  well  at  least  22  ft.  deep  and  the  driving  of  a  tunnel 


1 

---^-- 

U /o^- A 

End    Cle  vcition 

MUCH   EXPENSIVE   AND   DIFFICULT   EXCAVATION    SAVED 
BY    USE   OF   THIS    DESIGN    FOR    CULVERT 

from  the  bottom  of  this  well  to  the  point  of  discharge. 
Another  alternative  would,  of  course,  have  been  to  cut 
through  the  entire  bank.  In  either  case  the  excavation 
would  have  been  difficult  and  expensive.  The  special 
design  is  considerably  cheaper  and  in  other  ways  much 
to  be  preferred. 

Reference  to  the  drawing  will  show  that  the  ditch 
was  cv.t  to  a  slope  of  about  Ih  to  1,  and  of  a  width 
to  take  the  24-in.  sewer  pipe  which  was  used  in  place  of 
concrete  because  no  economical  method  could  be  devised 
by  which  the  concrete  could  be  poured  on  so  steep  a 


slope.  Tile  of  this  size  could  not  be  found  in  stock 
in  the  neighborhood,  and  the  necessity  for  ordering  it 
specially  added  somewhat  to  the  cost  of  the  work,  which 
was  $227.61,  distributed  as  follows: 

Reinforced  concrete,  10  cu.yd.  at  $11 $110.00 

24-in.  sewei  pipe,  39  lin.ft 52.71 

Freight   on  pipe 31.40 

Labor  installing  pipe 15.31 

Contractor's  fee,  at  15% 15.34 

A  total  of  146  lb.  of  steel  was  required  for  the  rein- 
forcement exclusive  of  the  "hog-wire"  used  in  the  apron. 
A  complete  bill  of  material  follows: 

Steel, 

2  h  in.  sq.  bars  16     ft.  long 
22  h    "     "       "         2h  ft.     " 
6  i    "     "       "         92^  ft.     " 
Si"     "       "       14     ft.     " 

Cement,  15.5  bbl. 

Sand,  4.3  cu.yd. 

Stone,  8.6  cu.yd. 

The  design  can  easily  be  modified  in  dimension  or  in 
slope  of  barrel  to  fit  almost  any  condition  found  in  the 
field.  In  many  cases  it  will  be  found  that  considerable 
saving  will  result. 

Minnesota  Cities  and  Railway  Earnings  Tax 

Railroads  in  Minnesota  pay  a  gross  earnings  tax  to 
the  state,  and  on  account  of  this  are  exempted  from 
assessments  for  local  improvement  work.  That  this 
is  a  gross  injustice  to  municipalities  was  asserted  by  the 
committee  on  municipal  affairs  at  a  recent  meeting 
of  the  Minnesota  Surveyors  and  Engineers'  Society. 

The  general  effect  is  to  delay  local  improvements  in 
proximity  to  railroad  property,  it  is  said,  and  to  some  ex- 
tent this  is  reflected  for  some  distance  each  way  in  the 
vicinity  of  the  railroad,  resulting  in  depreciation  of 
property  values.  When  the  improvements  are  made, 
if  ever,  they  must  be  paid  for  by  the  city  at  large. 
It  was  pointed  out  that  the  state  through  its  legislative 
body  was  aware  of  this  injustice,  but  because  the  large 
cities  were  the  ones  which  must  suffer  most  no  legisla- 
tive action  could  be  put  through  to  remedy  the  injustice 
unless  a  campaign  of  education  was  carried  on  and  the 
legislators  from  the  country  districts  were  asked  by 
their  constituents  to  right  this  wrong.  It  was  recom- 
mended that  the  state  set  aside  a  portion  of  the  tax  each 
year  from  which  to  reimburse  the  municipalities  for 
local  improvements,  such  as  paving,  sidewalks  and  sew- 
ers, the  assessments  for  which  would  fall  on  railroad 
property  if  it  were  not  for  the  gross  earnings  law. 

According  to  0.  H.  O'Neill,  corporation  counsel  of  the 
City  of  St.  Paul,  Minnesota  is  the  only  state  where  the 
legislature  and  the  courts  are  committed  to  the  doctrine 
that  a  gross  earnings  tax  is  in  lieu  of  special  assess- 
ments as  well  as  general  taxation,  and  it  has  been  stated 
by  an  authority  on  taxation  that  a  tax  on  gross  earn- 
ings in  lieu  of  all  other  taxes  on  railroads  prevails  in 
only  three  other  states,  Maine,  Maryland  and  California. 
In  many  states  a  gross  earnings  tax  is  imposed  upon 
the  gross  earnings  of  railroads  in  lieu  of  all  state  taxes, 
but  to  counties,  towns  and  municipalities  is  left  the 
right  to  impose  taxes  for  local  purposes.  Wisconsin 
and  Michigan  had  the  gross  earnings  tax  system  but 
abandoned  it  in  1903  and  1900,  respectively. 
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Road  Along  Rock  and  Shale  Bluff 
Requires  Walls  and  Viaduct 

Approaches  to  Lower  Deck  of  Twelfth  St.,  Kansas 

City,  Trafficway  Viaduct — Location  for  Least 

Cost — Part  of  Wall  on  Pier  Footings 

DIFFICULT  side-hill  road  construction  is  Vjeing 
carried  out  by  Kansas  City  to  provide  means  of 
access  to  the  lower  deck  of  the  Twefth  St.  viaduct. 
The  road  is  located  on  the  ragged  face  of  a  bluff  com- 
posed of  alternating  shale  and  limestone  strata.  Both 
retained-fill  and  concrete  viaduct  construction  had  to  be 
used.  Special  study  was  given  to  the  detail  location 
of  the  road,  in  order  to  minimize  cost;  and  by  this  means 
the  work  could  be  carried  out  within  the  bond-issue  limit 


erally  thin  bedded  and  i.s  full  of  shale  and  clay  seams. 
The  lower  part  of  the  slope  i.s  covered  with  earth,  dis- 
integrated shale  and  limeatone  boulders,  .subject  to 
slip  in  wet  weather. 

Stadia  surveys  of  the  hillside,  to  locate  all  outcrops, 
and  te.st  pits  dug  at  various  points,  to  uncover  the  edges 
of  the  limestone  strata,  gave  fairly  definite  informa- 
tion as  to  the  thickne.ss  and  elevation  of  the  rock  ledges. 
Several  errors  in  the  conclusions  drawn  from  the  earlier 
core  borings  were  corrected  by  these  studies.  The  topog- 
raphy and  the  foundation  conditions  so  ascertained,  de- 
termined, in  connection  with  certain  property  limita- 
tions, the  alignment  location  of  the  road. 

Beardsley  St.  was  to  extend  alx)ut  14(J0  ft.  north  (to 
Bluff  St.  at  Ninth  St.)  and  about  2400  ft.  .south  fcon- 
necting  at  17th  St.  with  Kersey  Coates  Drive,  a  park 


HEAVY   CUT   DUE  TO   PROPERTY   LIMITATIONS— VI.\DUCT    USED    IX    PLACE    OF    HIGH    RFrTAIXED    flLL 


in  spite  of  increase  of  prices.  On  acccount  of  the  na- 
ture of  the  rock  care  had  to  be  taken  to  place  the  foot- 
ings where  they  will  be  permanently  secure  against 
disturbance. 

The  Twelfth  St.  Trafficway  viaduct,  completed  in  1915, 
was  built  to  afford  street  connection  between  the  whole- 
sale and  manufacturing  district  in  the  Kansas  River 
bottoms  and  the  main  portion  of  the  city,  separated  by 
a  steep  bluff  200  ft.  high.  The  structure  furnished  the 
only  traffic  connection  between  Sixth  St.  to  the  north 
and  Twenty-fourth  St.  to  the  south,  a  distance  of  more 
than  a  mile  and  a  half.  The  new  side-hill  road,  called 
Beardsley  St.,  is  an  essential  supplement  to  the  viaduct, 
whose  original  design  provided  for  the  approach  roads. 
The  main  deck  being  too  steep  for  heavily  loaded  vehi- 
cles, a  lower  deck  was  provided,  having  a  maximuni 
grade  of  3.47%.  Beardsley  St.  will  serve  as  outlet  from 
this  deck. 

Bonds  for  building  the  road  were  voted  in  1915,  to 
the  amount  of  $200,000.  Prior  to  this,  extensive  sur- 
veys and  borings  had  been  made  and  complete  plans 
prepared,  from  which  the  cost  of  construction  was 
estimated  at  $211,600.  When,  after  delay  due  to  politi- 
cal conditions,  the  final  design  was  made  in  1917.  the 
prices  of  materials  and  labor  had  increased  at  least  25' , . 
It  became  necessary,  in  order  to  complete  the  improve- 
ment within  the  bond  limit,  to  relocate  the  roadway  and 
make  a  new  and  more  economical  design. 

The  hillside  consists  of  alternating  strata  of  limestone 
and  shale  lying  in  horizontal  beds  without  faulting  (see 
section  shown  in  illustration).     The  limestone  is  gen- 


road  near  the  top  of  the  bluff).  Its  width  was  fixed  at 
26  ft.,  being  made  less  than  that  of  the  lower  deck  of 
the  viaduct  (30  ft.  between  curbs),  as  the  latter  will 
carry  the  traffic  from  both  branches  of  the  road.  Right- 
of-way  had  previously  been  acquired  along  about  half 
the  length  of  the  road;  :he  limitation  which  this  fact 
imposed  necessitated  some  rather  e.\|)ensive  construction, 
as  in  the  case  of  the  heavy  excavation  shown  in  one 
of  the  views. 

The  north  branch  of  the  road  was  limited  throughout 
by  the  right-of-way,  and  to  avoid  needless  excavation 
its  location  was  laid  close  to  the  down-hill  property  line. 
In  general  profile  it  descends  to  the  north,  but  a  short 
IS  reverse  gradient  400  ft.  long,  starting  from  the 
Twelfth  St.  end.  was 
necessary  to  fit  the 
ground  surface  a>^ 
closely  as  possible. 
Beyond  this  rise  the 
road  descends  on 
grades  of  ^r^  for  300 
ft.  and  2h%  for  700 
ft.  The  south  branch, 
which  ascends  about 
70  ft.  to  its  connec- 
tion v/ith  the  Drive, 
was  restricted  in  loca- 
tion by  right-of-way 
only  in  the  first  450 
ft.,  where  occurs  the 
hea\'\'    cut    shown    by 
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photograph.  Beyond  this  its  alignment  could  be  adapted 
to  the  grades  and  ground  surface.  A  uniform  grade  of 
2.85%  was  used,  and  an  alignment  comprising  four  tan- 
gents was  chosen.  The  maximum  change  in  direction  at 
any  one  point  is  5  degrees,  21  minutes. 

For  the  most  part,  the  road  is  on  fill  retained  by  a 
reinforced-concrete  wall  on  the  down-hill  side.  The 
foundation  of  the  wall  was  carried  to  the  limestone 
ledge  in  all  cases.  As  the  edges  of  the  strata  are 
liable  to  break  off,  it  was  considered  unsafe  to  place 
any  of  the  footings  near  the  extreme  edge  of  a  ledge; 
this  consideration  helped  to  fix  the  location. 

Near  the  middle  of  the  length  of  the  south  branch,  so 
inuch  of  the  original  rock  had  been  quarried  out  that 
it  would  have  been  necessary  to 
make  the  retaining  wall  25  to 
40  ft.  high.  Comparative  cost 
studies,  summarized  in  a  dia- 
gram      reproduced       herewith. 
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showed  that  for  heights  from  foundation  to  grade  of 
more  than  26  ft.,  viaduct  construction  would  be  hiore 
economical.  The  result  was  that  viaduct  was  used  on 
a  length  of  640  ft.  Aside  from  questions  of  cost,  the 
viaduct  has  a  distinct  advantage  in  the  elimination  of 
settlement  troubles  caused  by  deep  fills.  The  most 
favorable  location  for  the  viaduct,  laterally,  was  con- 
sidered to  be  that  in  which  the  up-hill  longitudinal  girder 
just  cleared  the  high  points  of  the  ground  surface. 

As  finally  designed,  the  structure  consists  of  spans 
39  ft.  long  c.  to  c.  of  piers.  The  two  main  girders,  30 
in.  wide  by  42  in.  deep  below  the  floor  slab,  are  spaced 
24^  ft.  apart  c.  to  c.  They  support  transverse  girders 
18  in.  wide  by  36  in.  deep  below  the  slab,  spaced  11^  ft., 
and  carrying  an  11-in.  floor  slab  which  at  each  end  of 
the  span  cantilevers  33  in.  beyond  the  center  line  of  the 
end  cross-girder.  Successive  spans  are  entirely  sepa- 
rated by  expansion  joints  \  in.  thick  filled  with  Carey 
Elastite. 

The  girders,  which  structurally  are  noncontinuous 
T-beams,  are  supported  on  cast-steel  shoes  10  in.  wide 
by  30  in.  long,  fitted  with  pins  2  in.  in  diameter  ex- 
tending the  full  length  of  the  castings.  One  of  the 
two  lower  castings  on  each  pier  can  slide  on  a  steel 

plate.  The  two  shoes  were 
placed  in  a  pocket  6  in.  deep 
and  the  space  around  the 
castings  was  filled  with  as- 
phalt, after  which  the  gird- 
ers were  poured,  covering 
up  the  pocket. 

The  piers  of  each  pair 
are  entirely  independent  of 
each  other.  The  up-hill  pier 
was  designed  to  withstand 
earth  pressure  against  the 
girders  and  the  pier,  and 
therefore  was  battered  on 
its  down-hill  face  1^  in.  to 
the  foot  for  the  upper  8  ft., 
and  4  in.  to  the  foot  below 
this ;  the  up-hill  face  is  ver- 
tical. The  down-hill  pier 
has  vertical  faces,  except 
for  a  batter  of  \  in.  to  the 
foot  on  the  down-hill  face 
to  match  the  face  of  the  re- 
taining wall.  At  the  top 
the  piers  are  4  ft.  wide  by 
3  ft.  4  in.  long  (in  the  di- 
rection of  the  roadway). 
The  retaining  walls  are 
of  the  cantilever  type. 
They  foot  directly  on  the 
rock,  as  is  shown  by  the 
small-scale  section,  except 
for  a  length  of  about  120 
ft.  of  the  north  branch  of 
the  road.  Here  the  depth 
to  hard  rock  was  40  ft.;  a 
fairly  good  ?hale  appeared 
at  a  depth  of  28  ft.  The 
wall  was  founded  on  this 
shale,  but  in  order  to  pre- 
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vent  sliding,  piers  4  ft.  wide  and  20  ft.  apart  on  centers 
v/ere  carried  down  below  the  base  of  the  wall  to  the 
Chert  Ledge  limestone,  a  depth  of  12  ft.  These  piers 
have  a  batter  of  6  in.  to  the  foot  on  their  front  faces. 
The  road  was  designed  and  its  construction  super- 
vised by  Victor  H.  Cochrane,  engineer  of  bridges  for 
the  city  until  his  recent  entry  into  military  service. 
Curtis  Hill  is  the  city  engineer.  The  work  was  let  in 
two  contracts.  List  &  Weatherly  have  the  contract  for 
the  north  branch  of  the  road,  and  List  &  Gifford  that 
for  the  south  branch.  Exclusive  of  pavement,  the  read 
will  cost  about  $169,000. 


Further  Data  on  Chloramine 
from  Denver 

Recent  results  from  experiments  with  chloramine 
for  sterilizing  the  water  furnished  to  the  city  of 
Denver  indicate  that  1%  solutions  are  somewhat  more 
effective  than  the  10%  solution  formerly  employed. 
Tn  June,  1917,  the  chemist  of  the  Denver  Union  Water 
Co.  began  to  experiment  with  chloramine  to  ascer- 
tain if  it  were  possible  to  rid  the  treated  water  of 
aftergrowths,  to  which  the  filtered  effluent  had  been 
subject  for  years.  (For  these  results  see  Engineer- 
ing News-Record,  Aug.  2,  1917,  page  210.)  The  mini- 
mum dose  to  obtain  results  was  0.13  p.p.m.  available 
chlorine  and  0.065  p.p.m.  of  anhydrous  ammonia.  This 
was  added  in  10%  solutions  until  Sept.  1,  when  a 
new  apparatus  was  installed  permitting  a  1%  solu- 
tion to  be  tried  out.  Dosage  with  stronger  solution 
was  maintained  on  another  supply,  however,  for  pur- 
poses of  comparison.  As  noted,  the  results  indicated 
that  the  1%  solution  gave  more  favorable  results. 

Tn  the  summer  months,  when  microscopical  organ- 
isms were  plentiful,  it  was  found  possible  to  reduce 
the  dose  of  ammonia  applied  to  the  lake  waters.  In 
winter  the  same  water  requires  nearly  twice  as  much 
as  in  summer;  0.24  p.p.m.  chlorine  and  0.149 
ammonia.  This  increase  was  not  found  to  be  neces- 
sary in  the  river  supply. 

These  experiments  were  conducted  under  the  di- 
rection of  D.  G.  Thomas,  chief  engineer  of  the  Den- 
ver Union  Water  Co.,  after  the  appearance  of  an 
article  in  Engineering  Neivs-Record  of  June  21,  1917, 
p.  606,  on  the  Ottawa  investigation.  Mr.  Thomas  has 
not  yet  completed  his  experiments. 


Machine-Built  Levees  Found  Cheapest 

Levee  construction  by  power-driven  machinery  i~»- 
cludes  the  largest  amount  and  lowest  cost  of  such  work 
ir  Louisiana.  For  the  two  years  which  ended  with 
April  70%  of  the  work  was  done  in  this  way,  as  com- 
pared with  24%  by  mule-drawn  scrapers  and  6%  by 
men  with  wheelbarrows.  The  cost  per  cubic  yard  was 
15.14c.,  22.04c.  and  22.91c.,  respectively.  These  figures 
are  given  in  the  report  of  the  Board  of  State  Engineers 
for  the  period  mentioned.  The  work  done  involved  the 
handling  of  23,413,268  cu.yd.  of  earthwork  for  65.17 
miles  of  new  levee  and  232.42  miles  of  old  levees  raised 
and  enlarged.  Its  total  cost  was  $3,987,138.  of  which 
$2,071,648  was  paid  by  the  levee  districts,  $691,526  by 
the  state  and  $1,283,694  by  the  Federal  Government. 


Engineering^  Data  Required  for  a 
Housing-  Project 

Federal  Bureau  of  Hou.sinji  of  Department  of  I^bor 

Lssues  Instruction.s  to  Be  Followed  by 

Preliminary  Investigators 

ABOUT  40  per  cent,  of  the  cost  of  a  modem  in- 
dustrial housing  development  is  ^portioned  to 
engineering  expenses;  that  is,  to  the  surveying,  water- 
supply,  drainage,  sewerage,  road.s  and  pavements  and 
community  lighting  and  heating,  all  of  which  are  in 
direct  charge  of  the  engineer  advi.sers  or  authorities 
on  such  work.  The  planning  of  all  of  these  services 
cannot  be  attempted  until  a  thorough  study  is  made  of 
the  conditions  at  the  site,  with  respect  to  their  effect 
on  the  proposed  design.  To  facilitate  such  a  study  on 
the  projects  now  being  undertaken  by  the  Department 
of  Labor's  Bureau  of  Housing  and  Transportation,  the 
engineering  division,  under  the  airection  of  John  W. 
Alvord,  consulting  engineer,  Chicago,  haa  issued  in- 
structions which  cover  all  of  the  points  into  which  the 
investigator  must  look. 

These  instructions  cover  only  the  preliminar>-  in- 
vestigations, and  form  a  part  of  a  compendium  of  the 
engineering  details  of  housing  operations  being  com- 
piled under  Mr.  Alvord's  direction.  The  preliminarj' 
instructions  are  as  follows: 

General  Conditions  To  Be  Obserntd 

Drainage — It  is  important  to  notice  that  the  site 
can  be  well  drained  to  ample  depths  required  for 
cellars.  High,  slightly  rolling  or  gently  sloping  land 
at  least  15  to  20  ft.  above  an  available  outlet  in  the 
immediate  vicinity   is  highly  desirable  and   ideal. 

Loiv  Lands  Available — Low  marshy  land  with  no 
marked  drainage  lines  is  not  to  be  entirely  avoided, 
because  it  can  probably  be  developed,  but  at  considerable 
expense  for  grading  or  pumping  the  sewage  and 
drainage,  which  expense  must  be  added  to  the  cost  of 
the  land  and  should  be  kept  in  mind  for  purposes  of 
comparison. 

Marked  Natural  Drainage — Gently  sloping  land,  with 
well  marked  natural  drainage  lines  traversing  it.  is 
desirable,  as  the  cost  for  natural  drainage  is  lessened 
and  desirable  open  spaces  are  increa.-.ed. 

Broken  Land — Very  broken  land,  with  accordingly 
rugged  topography,  aU  requiring  a  great  deal  of  hea\'>- 
grading  to  render  it  habitable,  is  to  he  avoided  for 
presert  purposes. 

Desirable  Sandy  Land — Sand  soils,  with  low  ground- 
water level  and  good  outlet,  are  desirable,  although 
expensive  to  develop  fully.  The  disadvantage  of 
expensive  black  soil  importation  offsets  in  part  the 
naturally  good  drainage,  dry  cellars,  and  cheap  storm 
water  removal  available. 

Undesirable  Snndii  Land — Sandy  soils  with  high 
ground  water  and  poor  outlet  facilities  are  expensive, 
for  the  construction  of  underground  work. 

Clay  Soils — Close  clay  soils  are  not  eniirelj'  desirable, 
as  surface  drainage  will  be  largely  increased,  especially 
where  steep  slopes  prevail.  Stiff  clay  makes  for  ex- 
pensive pavements,  imperatively  reeded,  and  often 
cellar  drainage  must  be  especially  provided. 
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Gravels  and  Sands— Sandy  gravel,  even  containing 
some  clay,  makes  an  excellent  site,  particularly  when 
porous  and  combined  v^ith  low  ground-water  level. 
Such  a  site  needs  a  minimum  of  street  pavement  or, 
at  best,  inexpensive  pavement,  and  the  drainage  sys- 
tem will  be  much  cheapened.  Excavation  is  also  less 
costly  than  in  some  other  soils. 

Sites  Best  for  Streets — The  topography  best  suited 
for  streets  will  furnish  grades  less  than  0.3  or  0.4% 
and  not  greater  than  4%. 

Corporate  Limits — It  is  important  to  note  whether 
fhe  proposed  housing  site  is  inside  corporate  limits  of 
the  municipality  and,  if  it  is  not,  to  ascertain  pos- 
sibility and  terms  for  connections  with  existing  munic- 
ipal public   utilities. 

Important  Sewerage  Details 

Connection  to  Existing  Systems — The  available  outlet 
for  the  sewers  must  be  fully  investigated.  If  this  is 
through  an  existing  sewer  in  a  neighboring  sewer 
system,  ascertain  if  it  is  large  enough,  where  it  empties, 
and  what,  if  anything,  it  imperils.  Report  type  of 
sewer  system,  whether  sanitary,  combined  or  storm 
water 

Note  approximate  drainage  areas,  direction  of  flow 
and  relative  surface  elevations,  with  particular  ref- 
erence to  the  necessity  and  approximate  size  of  storm 
sewers  and  open  ditches. 

Long  Outlet — If  long  outlet  sewers  are  necessary  for 
connection  with  neighboring  sewers,  ascertain  their 
cost  and  how  this  may  compare  with  other  possible 
outlets. 

Legal  Status — Investigate  if  local  sewers  in  adjacent 
systems  can  be  legally  used  without  payment.  If  pro- 
posed housing  quarters  are  outside  corporate  limits, 
can  connection  be  made  with  sewers  in  the  corporation? 

Special  Assessment  Laws — Always  check  general 
statements  about  the  use  of  adjacent  sewers  by  con- 
sultation with  the  city  authorities  and  particularly  see 
the  special  assessment  laws  and  ordinances  by  which 
such  sewer  districts  were  formed  and  such  sewers  paid 
for 

Constructive  Questions — Ascertain  soil  conditions  as 
to  cost  of  construction  on  the  proposed  site.  Will 
the  banks  stand  up  alone?  To  what  depth?  Quicksand? 
Rock?     Ground  water? 

Local  Material — Are  there  local  supplies  of  building 
material?  Lumber?  Cement?  Sand?  Gravel? 
Broken  stone?    Prices? 

Local  Contractors — Are  there  local  contractors  and 
builders?  What  equipment  is  available,  such  as  trench 
machines,  concrete  mixers,  grading  outfits,  steam 
shovels,  teams,  motor  trucks?  Find  recent  contract 
prices  for  sewers,  paving,  curbs  and  sidewalks. 

Transportation — What  are  the  railroad  switch  and 
transportation  facilities  for  delivery  material? 

Local  Labor — Investigate  local  labor  situation  with 
reference  to  available  carpenters  and  laborers. 

Selection  OF  Sev/er  Outfalls 

Outfalls  to  be  First  Considered — As  the  sewerage 
and  drainage  are  in  many  ways  affected  by  the  ultimate 
method   of  sewage   disposal,    it   is   essential   that    in- 


vestigators should  obtain  the  data  for  the  proper  solu- 
tion and  approval  of  that  problem. 

State  Control — In  most  states  the  state  board  of 
health  has  control  of  the  sanitary  standards  to  be 
observed,  and  in  some  cases  they  issue  rules,  direc- 
tions and,  in  other  cases,  have  well  defined  policies 
which  it  "s  important  to  know  and  follow. 

Detailed  Approval  by  State  Autho7-ities — Where  state 
board  of  health  or  other  authority  controls  stream 
pollution,  it  is  usual  to  find  that  the  law  provides  that 
it  has  final  approval  of  all  plans  and  specifications. 
This  should  be  kept  in  mind. 

Extension  of  Existing  Facilities — In  localities  where 
sewerage  facilities  exist,  extension  of  such  facilities 
is  presupposed,  unless  the  state  authority  or  good  prac- 
tice requires  their  revision  or  rejection. 

Local  Practice — In  developments  which  are  contigu- 
ous to  municipalities  or  are  parts  of  municipalities,  the 
practice  and  method  of  such  municipality  should  be 
followed  if  good,  and  followed  and  supplemented  by 
good  practice  where  desirable. 

Isolated,  Developments — Where  developments  are  not 
adjacent  to  settled  territory  of  any  description,  stand- 
ards must  be  outlined,  future  expansion  taken  into 
account  and  especially  complete  information  obtained. 

Stream  Pollution — In  general,  streams  should  not  re- 
ceive raw  sewage  from  isolated  developments  unless  the 
extreme  low-water  flow  of  the  stream  exceeds  about  5 
cu.ft.  per  second  for  each  1000  of  the  probable  future 
population. 

Provision  for  Future  Tankage — In  every  case,  where 
possible,  outlet  sewers  should  be  at  such  elevation  that 
sewage  treatment  by  tankage  can  be  readily  introduced 
in  the  future,  if  required. 

Outlets — In  the  cases  of  all  considerable  streams  into 
which  the  contents  of  sewers  are  discharged,  good 
practice  would  suggest  that  submerged  outlets  convey- 
ing the  normal  flow  should  extend  out  into  water  of 
such  depth  that  the  sewage  will  be  quickly  diffused  and 
not  easily  observable.  Overflow  at  the  shore  line  may 
provide  for  abnormal  flow. 

Tidal  Outlets — In  cases  where  outlet  sewers  empty 
into  tidal  estuaries,  special  studies  are  necessary  to  be 
assured  that  freedom  from  offensive  conditions  will  be 
obtained.  In  some  cases,  where  elevation  is  lacking, 
it  may  be  necessary  to  store  the  sewage  temporarily 
during  high  tide;  and  in  other  cases  it  may  be  desirable 
for  other  reasons  to  release  the  sewage  from  storage 
reservoirs  on  the  falling  tide  only. 

Partial  Treatment — In  cases  where  the  low-water  flow 
of  streams  available  for  sewerage  is  less  than  about  5 
cu.ft.  per  second  for  each  1000  of  ultimate  future  popu- 
lation served,  treatment  works  should  be  planned  for, 
and  if  the  population  in  the  near  future  requires  such 
works  should  be  introduced  more  or  less  completely,  as 
circumstances  appear  to  render  necessary. 

Complete  Treatment — In  cases  where  the  sewage  must 
be  emptied  into  a  stream  quite  insufficient  in  flow  to 
deal  properly  with  it,  treatment  works  of  a  reasonably 
complete  character  must  be  introduced. 

Complete  Plant  for  Extreme  Cases — No  sewage  or 
polluted  storm  water  should  be  discharged  into  a  stream 
used  as  a  source  of  domestic  water  supply  at  any  point 
where  it  may  possibly  contaminate  such  water  supply, 
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except  in  the  most  extreme  cases.  When  it  is  absolutely 
unavoidable  to  divert  the  sewage  from  a  stream  used 
as  a  source  of  water  supply,  treatment  plants  of  the 
most  complete  and  reliable  character  should  be  intro- 
duced. A  site  involving  the  above  conditions  is  un- 
desirable, and  should  not  be  selected  if  it  is  possible 
to  avoid  it. 

Provision  for  Future  Treatment — Where  it  is  likely 
that  while  the  present  population  may  safely  empty 
sewage  into  streams,  the  future  population  can  prob- 
ably not  do  so.  Space  and  elevations  should  be  left 
so  as  to  provide  for  the  possible  future  installation 
that  may  be  necessary. 

Treatment  Sites  Removed  from  Population  Areas — 
Sewer  outfalls  liable  to  require  treatment  plants  should 
not  be  located  in  or  near  thickly  populated  or  residential 
property,  if  it  is  possible  to  avoid  it. 

Long  Outfalls  Avoided — Long  outfall  sewers  are  to 
be  avoidsd  if  possible,  where  the  liability  to  introduce 
treatment  works  is  only  a  future  possibility.  Short 
outfalls  to  the  nearest  outlet  may  be  seLcted,  but  at 
such  elevation  that  intercepting  sewers  to  more  distant 
outfalls  can  be  introduced  when  found  necessary. 

Water-Supply  Details 

Extension  of  Existing  Facilities — Available  water 
supplies  already  developed  should  be  examined  in  detail, 
to  ascertain  that  they  will  be  satisfactory  from  the 
standpoint  of  (a)  quality;  (b)  quantity,  and  (c)  pres- 
sure. 

Water-Works  Information — Water-works  information 
should  include:  (a)  Type  and  capacity  of  pumps; 
(b)  average  daily  supply;  (c)  population  served;  (d) 
pressure  near  point  of  extension;  (e)  relative  elevation 
of  proposed  site;  (f)  size  of  main  supply  pipes  to  site; 
(g)    reservoir  and  standpipe  elevations  or  storage. 

Cost  of  Connecting  Mains — Where  connecting  mains 
outside  of  the  site  are  not  sufficient  in  size  or  are 
deficient  in  pressure,  ths  cost  of  supplying  these  defi- 
ciencies should  be  approximately  ascertained,  if  possible, 
and  also  inquiry  should  make  known  whether  that  cost 
will  be  assumed  by  the  municipality  or  water  company. 

Water  Rates — Ascertain  whether  water  is  sold  in 
adjacent  territory  by  meter  or  flat  rates  or  in  part; 
both  what  these  rates  are  and  what  policy  the  water 
company  or  department  will  have  in  the  matter  of  the 
housing  development,  particularly  if  the  proposed  hous- 
ing quarters  are  outside  of  the  corporate  limits. 

Cosi— Ascertain  whether  th.-  extension  of  water 
mains  within  the  housing  development  site  will  be  a 
direct  charge  or  will  be  amortized  in  the  rates. 

Pressure— Find  out  whether  the  pressure  is  deficient, 
whether  new  and  higher  pressure  can  be  generally  in- 
stalled, whether  a  high  service  district  is  necessary,  or 
whether  booster  pumps  or  storage  will  be  needed. 

Fire  Engines— Ascertsiin  whether  fire  engines  are 
used  or  extra  fire  pressure,  developed  at  the  pumping 
station,  is  used  for  fire  service. 

Poor  Supphj  Quality— Wixtcr  supplies  from  surface 
supply  unfiltered  are  to  be  looked  upon  with  suspicion, 
and,  generally,  arrangements  should  be  urged,  if  pos- 
sible, for  their  filtration  or,  at  least,  sterilization. 

Contamination  by  Neiv  Housing— Water  supplies  in 
adjacent  developments  should  not  be  imperiled  by  the 


in.stallation  of  the  new  hou.sing  dev'elopment'i   in  auch 
manner  that  the  .sewage  will  reach  their  aource. 

Special  Report — If  entirely  new  supplies  mast  be 
developed,  an  experienced  water-workj*  eng^ineer  should 
report  especially  on  the  possible  .source  and  the  coat  of 
construction  and  operation,  and  should  show  the  resuh- 
ing  rates  as  well. 

Streets  and  Pavements 

Situation — Note  location  of  the  proposing  housing 
site  with  reference  to  street  connection.s  of  the  muni- 
cipality. Is  the  site  on  a  main  thoroughfare?  WiD 
extensive  street  work  be  required  to  connect  the  hous- 
ing site  with  the  business  and  factor}*  .sections? 

Soil  and  Drainage — As  a  well-drained  site  or  one 
with  gravel  soil  may  materially  reduce  the  necessity 
for  expensive  improved  pavements,  these  features 
should  be  specially  observed. 

Grades — The  best  topography  for  street  grades  will 
run  not  less  than  0.3%  or  0.4  <^f  and  not  greater  than 
4%.  Not3  the  extent  of  grading  required  for  streets 
and  houses. 

Local  Practice — Obser\'e  the  local  practice  as  to  tj-pes 
of  pavement,  street  and  pavement  \sidths,  curb  and 
gutters  and  sidewalks,  particularly  where  there  are 
recently  built  industrial  housing  quarters  or  new  real 
estate    developments.      Note    whether   alleys    are   used. 

Local  Matenals  and  Prices — For  approximate  or  com- 
parative estimates,  note  the  availability  of  local  paving 
materials  and  prices,  also  recent  contract  prices  for 
pavemants,   curbs   and   walks. 

Electric  Light  and  Gas 

A  good  description  of  the  local  electric-light  plant 
and  gas  company  should  be  secured.  Have  they  capac- 
ity? How  connected  up  to  site?  Cost?  By  whom 
paid?     Report  en  local  methods  of  street  lighting. 

Investigate  rates.  Is  there  dissatisfaction  in  the  com- 
munity? Is  it  reasonable?  Or  unreasonable?  Hear 
both  sides  to  any  controversy.  Compare  rates  with 
other  similar  situation.  See  if  there  is  any  reason 
for  abnormal  rates.  Are  rates  governed  by  State  or 
other  utility  commission? 

Is  service  good?  Quality  of  gas?  How  dttermined? 
What  ordinance  requirement?  Electric  light:  Are 
there  breakdowns  and  stoppages?    Whyt 

Will  companies  finance  complete  installation  and 
authorize  through  rates  or  expect  cash  cost  advance 
and  rates  accordingly? 

What  contractual  relations  otherwise  may  be  reason- 
ably  expected?        

Fleet  Corporation  >Ioves  Quickly  by  Truck 

Moving  the  offices  of  the  Emergency  Fleet  Corpora- 
tion from  Washington  to  Philadelphia  by  motor  trucks 
was  recently  accomplished  with  the  loss  of  only  one 
working  day.  Sixty  trucks  w.re  used,  and  four  round 
trips  between  Washington  and  Philadelphia  were  re- 
quired to  complete  the  transfer.  These  were  made 
between  the  clos.^  of  business  on  Friday  and  the  re- 
sumption of  business  on  Monday.  The  furniture  and 
records  of  the  corporation,  which  emplo>'s  thousands  of 
clerks  and  stenographers,  were  scattered  in  39  buildings. 
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Thinks  Utility  Control  a  National 
Matter  in  War  Times 

p.  H.  Gadsden  Tells  Gas  Associations  Government 

Can  and  May  Have  to  Assume  Charge 

Even  of  Local  Enterprises 

LOCAL  authority  may  have  to  give  way  to  national 
control  of  all  public  utilities,  P.  H.  Gadsden,  resident 
Washington  member  of  the  Electric  Railway  War  Board, 
told  the  American  Gas  Institute  and  the  National  Com- 
mercial Gas  Association  at  a  joint  meeting  of  those 
organizations  in  New  York  June  6.  According  to  his 
view,  the  same  war  exigencies  that  have  impelled  the 
Government  to  fix  prices  and  otherwise  assume  control 
of  many  staple  articles  may  cause  it  to  take  charge  of 
local  monopolies.  He  knows  of  no  move  in  that  direc- 
tion as  yet,  but  holds  such  action  to  be  entirely  possible. 

Excerpts  from  his  address  follow: 

The  concentration  of  the  entire  activities  of  the 
nation  upon  the  prosecution  of  the  war  has  brought 
about  a  situation  whereby  practically  all  of  the  staple 
products  and  the  manufactured  articles  of  the  country 
Iiave  become  necessary  to  the  prosecution  of  the  war, 
and  the  activities  of  practically  all  of  the  great  in- 
dustries of  the  country  have  been  diverted  to  that  end. 
The  fact  that  the  operations  of  any  industry  under  the 
exigencies  of  war  have  become  necessary  and  essential 
to  the  nation's  welfare  immediately  impresses  upon  that 
industry  a  national  character  and  justifies  the  Federal 
Government  in  exercising  the  Federal  power  to  regulate 
and  control.  To  state  it  differently,  the  power  of  the 
Federal  Government  in  a  given  case  over  an  industry  in 
time  of  war  rests,  not  upon  the  fact  that  such  industry 
may  or  may  not  be  engaged  in  interstate  commerce,  but 
upon  the  more  comprehensive  basis  that  such  industry, 
under  the  demands  of  war,  has  become  necessary  to  the 
nation's  welfare.  When  such  a  situation  has  been 
created,  the  power  of  the  Federal  Government,  certainly 
during  the  period  of  the  war  and  for  a  reasonable  time 
thereafter,  is  paramount  to  that  of  the  state. 

What  War  Necessity  Has  Already  Done  • 

In  pursuance  of  these  general  principles,  we  have 
seen  the  Government  progressively  fix  the  price  of 
wheat,  milk,  sugar,  etc.,  through  the  food  administra- 
tion; of  anthracite  and  bituminous  coal,  and  of  coke, 
through  the  fuel  administration ;  of  pig  iron,  aluminum, 
steel,  cement,  lumber,  hides  and  leather,  and  a  large 
number  of  other  basic  articles,  through  the  price-fixing 
committee  of  the  War  Industries  Board.  Within  the 
past  few  days  a  textile  administrator  has  been  ap- 
pointed, with  large  powers  over  the  entire  textile  in- 
dustry of  the  country.  Prior  to  the  war  the  Federal 
Government  did  not  possess  the  power  to  regulate  the 
prices  of  these  articles.  How  then  has  it  been  derived? 
From  the  increasing  necessities  of  the  situation.  As 
each  article  in  turn  becomes  more  and  more  necessary 
to  the  nation's  welfare  and  more  and  more  intimately 
connected  with  the  prosecution  of  the  war  and  the  needs 
of  the  war  program,  it  comes  within  the  sphere  of 
Federal  control  and  becomes  impressed  with  such  a 
national  character  as  to  justify  the  national  Govern- 
ment in  regulating  and  controlling  it. 


The  power  exists,  both  to  fix  rates  and  to  control 
the  operation  of  public  utilities.  We  have  seen  both 
powers  exercised  by  the  Government  in  recent  months. 
In  the  case  of  coal,  copper,  sugar,  aluminum,  tin  plate, 
etc.,  the  necessities  of  the  situation  have  up  to  this 
time  been  satisfactorily  met  by  fixing  the  price.  On 
the  othe"-  hand,  in  the  case  of  the  railroads,  we  have 
the  most  striking  illustration  of  the  inadequacy  of  the 
regulation  by  price  fixing.  When  it  became  apparent 
that  the  regulation  heretofore  exercised  by  the  Govern- 
ment over  the  steam  railroads  of  this  country  did  not 
meet  the  situation,  the  Government  unhesitatingly  took 
the  next  step  deemed  necessary  fully  to  meet  the  needs 
of  the  war  program. 

While  so  far  as  I  know  there  is  no  disposition  on 
the  part  of  the  administration  at  this  time  either  to 
regulate  the  rates  of  public  utilities  or  to  take  control 
of  them,  I  think  there  is  a  growing  recognition  of  the 
fact  that  the  power  to  do  so  exists  under  the  constitu- 
tion, and  if  in  the  future  conduct  of  the  war  the  inter- 
ests of  the  nation  should  make  either  course  of  action 
necessary,  I  do  not  believe  there  will  be  any  hesitation 
on  the  part  of  the  Government  to  act.  Whether  such 
action  should  be  taken  by  the  Government  will,  and 
should,  depend  solely  upon  the  needs  of  the  nation  as 
they  develop  from  day  to  day  in  the  prosecution  of 
the  war.    The  necessity  will  create  the  authority  to  act. 


False  Bottom  in  Flume  Doubles  Flow 

The  South  San  Joaquin  Irrigation  District  in  Cali- 
fornia is  served  by  a  canal  system  in  which  is  included 
a  wood  flume  of  9^  x  14i  ft.  cross-section.  Joints  be- 
tween planks  in  the  bottom  of  the  flume  are  covered  by 
battons,  and  transverse  rods  extend  across  it  every  4  ft. 
just  above  the  battons.  These  rods  were  put  in  after 
the  flume  was  built,  to  strengthen  the  sides  of  the  flume 
against  horizontal  thrust.  The  current  is  obstructed  to 
such  an  extent  by  debris  brought  down  by  the  current 
and  lodged  against  rods  and  battons  that  it  was  decided 
to  put  in  a  false  bottom.  • 

This  was  accomplished  by  nailing  down  transverse  1 
X  4-in.  strips,  2  ft.  apart,  to  which  1  x  12-in.  boards 
were  then  nailed.  It  was  not  known  just  how  much  the 
false  bottom  would  increase  the  volume,  and  the  work 
was  planned  so  as  to  interrupt  the  flow  as  short  a  titne 
as  possible  and  thereby  keep  the  water  loss  down  to  a 
minimum.  By  making  special  effort,  the  entire  job  of 
putting  in  the  false  floor  was  accomplished  in  28  hours' 
working  time  and  the  water  was  shut  off  only  48  hours. 
The  work  involved  the  distribution  of  40,000  ft.  b.  m. 
of  material  over  2000  ft.  of  flume  and  the  driving  of 
80,000  nails. 

The  water  loss  due  to  closing  down  was  a  negligible 
item  compared  with  the  greater  volume  obtained,  for  the 
false  bottom  decreased  the  resistance  to  flow  to  such 
an  extent  that  the  capacity  of  the  flume  was  increased 
from  the  previous  rate  of  296  sec. -ft.  when  flowing  4.2 
ft.  deep  to  622  sec.-ft.  flowing  4.4  ft.  deep — practically 
a  100%  increase.  The  value  of  the  co-efficient  n  was 
decreased  from  0.0205  to  0.011. 

The  work  was  carried  out  under  the  supervision  of  R. 
W.  Olmsted,  chief  engineer  of  the  S'ath  San  Joaquin 
Irrigation  District. 
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Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Improper  Drainage  the  Cause  of  Most 
Highway  P^ailures 

Sir — I  have  read  with  considerable  interest  the  article 
by  A.  A.  Young  on  "Improper  Drainage  the  Cause  of 
Most  Highway  Failures"  on  p.  543  of  the  Mar.  21  issue 
of  Kngineering  News-Record.  Mr.  Young  has  seized, 
with  some  skill,  upon  a  few  instances  of  highway 
failures  and  from  them  has  seemingly  attempted  to 
draw  an  indictment  of  the  whole  highway  engineering 
profession.  I  imagine  that  the  state  highway  depart- 
ments of  the  New  England  states,  and  of  New  York  and 
Pennsylvania,  could  point  out  to  Mr.  Young  the  reasons 
for  the  few  specific  instances  of  failures  which  he  gives 
or  imagines,  and  it  is  not  for  one  so  far  from  the  scene 
of  conflict  to  review  these  specific  cases. 

It  is  probably  true  that  practically  all  state  highway 
departments  have  not  used  sufficient  tile  under  drain- 
age on  their  highway  construction.  I  know  that  in  Wis- 
consin we  are  placing  about  10  miles  of  tile  under 
drainage  per  year  where  we  should  probably  place  50 
miles.  However,  there  are  two  sides  to  the  controversy. 
It  has  been  said  that  the  engineer  who  so  designs  all 
his  structures  that  there  never  occurs  even  a  partial 
failure  is  over  designing  and  Wasting  the  builders' 
money  to  save  his  own  reputation.  Applying  this  prin- 
ciple to  highway  work,  the  highway  engineer  who  builds 
thousands  of  miles  of  highway  without  evidences  of 
weakness  developing  on  any  of  it  has  over  designed  a 
large  fraction  of  the  mileage.  It  is  cheaper  to  fi.x  up  and 
rebuild,  if  necessary,  a  few  hundred  feet,  here  and  there, 
of  a  road  which  has  failed  or  partially  failed,  than  it  is 
to  build  a  road  which  fails  nowhere. 

For  instance,  we  build  in  Wisconsin  something  like 
700  miles  of  surfaced  road  each  year.  We  grade  and 
drain  it  so  that,  if  its  conduct  is  anywhere  near  normal, 
it  will  serve  its  purpose.  We  under  drain  those  spots 
where  local  report,  the  surrounding  terrain,  or  condi- 
tions developing  at  the  time  of  building  indicate  that 
under  drainage  is  necessary.  We  normally  expect  that 
weaknesses  will  develop  in  unexpected  places,  and  plan 
for  fixing  these  weaknesses  the  succeeding  spring.  Pos- 
sibly ten  miles  of  this  highway  shows  the  need  of  arLli- 
tional  material,  additional  drainage  or  additional  ditch 
outlets.  These  ten  miles  are  fixed  up  at  a  much  less 
cost  tnan  would  have  been  the  extra  ^ost  of  preventing 
any  occurrences  of  the  kind  anywhere  on  the  700  miles. 
Many  engineers  are  proceeding  on  the  basis  that  if  a 
road  is  regraded  and  redrained  its  future  conduct  is  so 
problematical  that  it  is  best  to  see  what  is  going  to 
happen  rather  than  to  provide  in  a  costly  way  against 
what  they  believe  may  happen.  The  essence  of  goo<I 
engineering  is  to  design  economically;  not  always  to 
"plav  safe"  so  that  one  never  has  a  failure. 

The  hindsight  of  Mr.  Young  is  seemingly  excellent. 
I  wonder,  were  he  the  engineering  head  of  a  state  high- 


way department  now,  what  type  of  road  structure  as  to 
width  and  character  of  surface  he  would  deMiifn  no  that 
ten  years  from  now  hi.s  .succesMorn  would  not  be  able  to 
critici.se  his  structures.  Most  of  the  failures  in  high- 
ways today  are  in  the  macadam  .structures  built  Mveral 
years  ago,  and  in  those  years  highway  traffic  has  suf- 
fered a  greater  change  than  in  the  30  years  preceding 
1900.  Most  of  the  older  American  railroads  have  been 
rebuilt  several  times  within  the  pa-st  50  years.  Has 
there  been  any  great  amount  of  criticism  of  the  origi- 
nal builders,  or  is  the  verdict  that  they  built  wisely  with 
the  funds  available  for  the  traffic  in  sight,  with  the  ex- 
pectation that  as  traffic  developed  and  more  funds  be- 
came available,  the  alignment  and  grade  and  t>'pe  of 
structures,  ties  and  rails  would  be  adjusted  to  the  new 
traffic,  and  that  there  would  be  money  available  to  ad- 
just it  as  the  new  traffic  became  able  to  pay  for  it? 

In  1908  there  were  in  Wisconsin  about  5000  automo- 
biles and  motor  trucks,  traveling  possibly  150,000  miles 
on  our  public  highways.  In  1918  we  will  have  about 
200.000  automobiles  and  10,000  motor  trucks,  traveling 
on  our  country  highways  more  than  700,000,000  miles. 
This  alone  is  more  than  double  the  total  vehicular  traific 
of  ten  years  ago,  and  in  addition  each  mile  of  it  is  much 
more  destructive  than  a  mile  of  horse-drawn  traffic.  Is 
it  any  especial  wonder  that  highways  built  10  years 
ago,  or  even  five  years  ago,  should  fail  under  this 
vastly  increased  load,  part  of  it  traffic  moving  10  to  15 
miles  an  hour  with  three  or  four  tons  on  each  wheel? 

Of  course,  it  will  be  asserted  that  highway  engineers 
should  have  foreseen  this  traffic  immediately  after  the 
automobile  and  the  motor  truck  were  invented.  Pos- 
sibly so,  but  can  anyone  now  predict  the  character, 
speed  and  amount  of  motor  traffic  in  1928.  especially 
when  the  character  of  this  traffic  will  depend  to  a  great 
e.xtent  upon  legislation  which  will  be  formulated  and 
passed  by  the  legislatures  of  48  states?  Highway  en- 
gineers will  appreciate  it  if  the  wiseacre  who  can  will 
come  forth  and  enlighten  them. 

We  make  the  confident  assertion  that  never  in  the 
history  of  engineering  has  any  class  of  engineers  been 
forced  to  design  structures  with  so  little  positive  knowl- 
edge of  the  character  and  amount  of  loads  to  come  on 
the.se  structures  as  have  highway  engineers  in  recent 
years.  Furthermore,  we  believe  that  there  was  no  stage 
in  the  development  of  the  American  railroads  when  the 
traffic  changes  were  one-fourth  so  great  in  a  five-year 
period  as  have  been  the  changes  in  the  traffic  using  high- 
ways from  1913  to  1918. 

Mr.  Young's  statement  that  it  is  inadvisable  to  put 
.surfacing  on  a  subgrade  until  two  years  after  regrad- 
ing  is  possibly  academically  correct,  but  if  Mr.  Young 
has  ever  torn  up  a  surface  which  was  at  least  pass- 
able and  left  a  surface  which  was  impassable  on  a  main 
traveled  highway,  he  will  realize  that  the  public  demands 
this  covering  of  grading  at  the  earlio.-^t  possible  moment, 
and  that  this  demand  is  backed  by  good  solid  American 
(if  not  polite)  language  and  action.  Roads  would  be 
better  if  built  up  in  layers  and  cured  for  two  to  ten 
years  before  surfacing  were  put  on  them,  but  the  state 
highway  department  which  used  this  method  of  build- 
ing would  not  remain  in  existepce  beyond  the  time  the 
next  legislature  met  to  put  it  out  of  business. 
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As  to  the  piecemeal  work — doing  a  piece  here  and  do- 
ing a  piece  there  and  not  benefiting  the  general  condi- 
tion between  points — Mr.  Young's  criticism  is  again 
scientifically  correct,  but  he  forgets  that,  in  general,  con- 
struction is  not  selected  by  the  engineers  but  by  the 
people  or  representatives  of  the  people,  and  that  usually 
the  eng:n8er  i.i  simply  told  to  build  here  or  build  there 
and  has  no  part  in  the  selection. 

Even  where  the  state  highway  department  ostensibly 
controls  tho  selection,  it  must  distribute  the  work  of 
any  year  fairly  throughout  the  state,  or  else  the  work 
will  stop  suddenly  the  first  time  the  people  have  a  chance 
to  get  at  its  control. 

The  piecemeal  character  of  American  highway  con- 
struction is  not  the  fault  of  the  highway  engineering 
profession.  It  is  one  of  the  things  inherent  in  the 
American  form  of  government,  and  until  the  people  in 
America  are  willing  to  surrender  their  rights  of  self- 
government  in  affairs  of  this  kind  (which  will  probably 
be  never),  highway  engineers  will  have  to  lay  out  and 
do  work  not  always  in  accordance  with  the  principles 
which  they  know  are  right,  but  in  accordance  with  the 
principles  which  they  know  will  get  the  support  of  the 
taxpayers,  without  which  support  the  whole  work  dies. 

Some  may  say  that  it  would  be  better,  then,  not  to  do 
the  work  at  all.  If  this  theory  of  legislation  and  action 
had  been  adopted,  highway  work  would  have  died  aborn- 
ing in  America.  It  has  been  largely  a  matter  of  educa- 
tion so  far.  A  few  states,  notably  Maryland  and  Cali- 
fornia, have  gotten  to  the  stage  where  the  work  is  laid 
out  and  built  on  true  economic  principles  by  a  central 
organization.  But  if  history  is  examined,  it  will  be 
found  that  both  of  these  states,  especially  Maryland, 
started  out  with  a  State-aid  system,  utterly  without  prin- 
ciples of  selection  of  work  or  a  general  system  of  roads 
on  which  to  work.  The  present  development  in  these 
states  has  been  a  matter  of  education.  The  people  will 
not  believe  that  their  method  is  not  the  best  method  un- 
til they  have  seen  its  failure  with  their  own  eyes. 

In  the  same  way,  in  all  other  states,  it  has  been  neces- 
sary and  will  continue  to  be  necessary  to  build  piecemeal 
and  uneconomically  in  many  cases  with  the  idea  of  edu- 
cating the  people  to  the  fact  that  this  method  is  wrong, 
so  that  the  people  themselves  will  demand  and  support 
the  thing  which  is  right.  You  cannot  educate  the  people 
from  the  top  down;  you  must  educate  them  from  the 
bottom  up,  and  the  only  kind  of  public  education  that 
amounts  to  a  row  of  pins  is  the  education  of  bitter  ex- 
perience. 

The  American  highway  engineer  has  had  and  will 
continue  to  have  an  especially  difficult  problem.  He  deals 
with  the  public  and  public  opinion  much  more  than  does 
any  other  engineer.  Others  can  well  sit  far  from  the 
scene  of  turmoil  and  say  that  if  thus  and  so  cannot  be 
done,  nothing  should  be  done,  and  that  this  type  of  road 
is  uneconomical,  and  that  this  thing  is  foolish.  But 
being  in  the  thick  of  the  battle,  starting  work  in  a  state 
with  a  million  or  five  million  citizens  uneducated  as  to 
the  underlying  principles  of  road  selection  and  construc- 
tion, and  getting  them  to  finance  or  build  types  of  road 
which  are  ahead  of  or  even  equal  to  the  immediate  neces- 
sities of  traffic,  is  a  different  matter.  As  for  getting 
tho  public  to  pay  for  roads  which  are  expected  to  be 


the  right  kind  of  roads  15  or  20  years  from  now,  it  has 
not  been  done  in  America,  and  we  doubt  whether  it  can 
be  done. 

Practically  every  state  highway  department  knows 
that  if  we  are  to  accommodate  the  traffic  which  we  know 
is  inevitable  we  should  build  on  our  main  lines  of  travel 
concrete  bridges  not  less  than  30  ft.  in  width,  and  that 
our  surfaces  should  be  at  least  20  ft.,  and  better  24 
ft.,  in  width,  of  concrete,  vitrified  brick  or  bituminous 
concrete  or  sheet  asphalt  on  a  concrete  base,  and  that  on 
many  of  the  more  important  trunk  roads  we  should 
build  the  equivalent  of  a  city  street  with  curb  and 
gutter.  Yet  there  is  not  even  today  one  state  the 
people  of  which  will  support  or  finance  such  construc- 
tion. We  know  as  well  as  do  the  armchair  wonders 
what  is  the  logical  and  economical  road  to  build.  Pos- 
sibly the  armchair  boys  could  get  the  people  who  pay 
to  finance  such  roads  and  support  their  construction.  If 
9^0,  all  of  the  present  state  highway  departments  should 
be  eliminated  and  their  places  taken  by  the  boys  who 
know  what  should  be  done  and  can  get  it  done. 

There  seems  always  to  be  open  season  for  those  who 
wish  to  criticise  highways  and  those  in  charge  of  them, 
and  the  sport,  while  popular  and  fascinating  to  the 
gunner,  some  times  palls  upon  the  game.  The  criticisers 
are  about  the  only  ones  who  have  preserved  their  high- 
way reputations.  Possibly  the  fact  that  they  have  built 
little  or  no  highway  and  have  never  been  in  administra- 
tion control  of  real  work  accounts  for  the  phenomenon 
of  their  unsullied  reputations. 

Arthur  R.  Hirst, 
State  Highway  Engineer  of  Wisconsin. 

Madison,  Wis. 


Sir — "Confession  is  good  for  the  soul,"  and  although 
Mr.  Hirst  accuses  me,  in  the  first  paragraph  of  his 
article,  of  exaggeration  and  misstatement,  in  the  second 
paragraph  he  confesses  his  own  shortcomings  in  the 
matter  of  comment  on  underdrainage. 

When  and  where  do  highways  fail?  Is  it  in  the 
summer  or  fall,  when  everything  is  dried  up  and  the 
farmers  are  praying  for  rain?  Is  it  on  top  of  a  gravel 
ridge  where  the  natural  slope  of  the  land  is  away  from 
the  road  in  all  directions?  I  leave  the  answers  to  the 
critics  of  my  article  on  highways. 

Since  I  am  accused  of  seizing  "with  some  skill  upon 
a  few  instances  of  highway  failures,"  I  am  forced  to 
make  an  assertion  which  reflects  no  credit  on  the  high- 
ways building  profession.  I  make  it  only  in  self 
defense.  Divide  the  highways  of  New  England  into 
sections  of  25  miles  each,  and  investigation  will  show 
that  75  per  cent,  of  these  sections  fail  or  show  signs 
of  failure  within  three  years  of  the  time  when  they 
were  opened  to  the  public,  and  many  of  the  failures 
occur  year  after  year. 

I  know  of  one  stretch  about  five  miles  long,  built 
about  six  years  ago  at  a  cost  of  $12,000  per  mile,  I 
am  told,  30%  of  which  failed  the  first  year  it  was 
opened  to  traffic.  The  same  30%  has  failed  every  year 
since.  If  the  "highway  departments  of  the  New  Eng- 
land states  could  point  out  the  reasons  for  the  few 
specific  instances  of  failure,"  here  is  a  little  5-mile 
stretch  all  ready  for  the  pointer.    It  would  bs  first-class 
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practice  for  any  highway  department  to  correct  this 
30%  yearly  failure.  Right  here  I  would  like  to  ask 
Mr,  Hirst  one  question.  If  he  believes  50  miles  of  under- 
drain  should  be  placed  where  10  are  now  being  placed, 
what  excuse  has  he  for  not  placing  the  other  40  miles? 

In  the  matter  of  "overdesigning,"  if  Mr.  Hirst's 
statement  is  true  (and  /  do  not  dispute  it),  then  50% 
of  the  state  highways  in  the  North  and  East  are  over- 
designed. 

"Fix  up  and  rebuild"  within  a  year  or  two  after  com- 
pleting a  highway  costing  $10,000  or  $12,000  per  mile 
is  a  mighty  poor  recommendation  for  anyone,  no  matter 
what  his  title  may  be.  I  question  the  possibility  of 
properly  "fixing"  one-half  of  the  failures  which  show 
up  after  a  road  is  surfaced,  because  modern  highway 
surfaces  are  so  excellent  that  the  effect  of  a  cause  may 
show  up  many  feet  from  the  source  of  the  trouble.  In 
five  years'  experience  with  a  modern  highway  surface 
over  water  mains,  I  have  seen  many  instances  of  the 
water  from  a  break  showing  up  from  5  to  30  ft.  from 
the  burst. 

"If  Mr.  Young  were  the  engineering  head  of  a  high- 
way department,"  there  are  several  things  he  would 
do.  First,  he  would  have  prominently  displayed  in 
his  office  a  placard  with  this  legend:  "ALL  ROADS 
AND  HIGHWAYS  MUST  BE  KEPT  OPEN  FOR 
TRAFFIC  IS  POSSIBLE.  Only  allowable  exceptions 
are  rock  cutting  and  bridge  building."  This  same 
placard  would  be  displayed  in  every  branch  office. 
Second,  he  would  follow  the  suggestion  of  the  high- 
way engineer  of  Missouri  and  have  a  slip  bearing  the 
word  "drainage"  pasted  or  sewn  in  the  work-time  hat 
of  every  practical  worker  in  the  department.  Some 
few  other  innovations  probably  would  suggest  them- 
selves as  the  work  progressed,  but  the  above  will  suffice 
for  the  first  lesson. 

If  Mr.  Hirst  will  read  my  article  on  highways,  not 
just  glance  through  it,  he  will  fail  to  find  anything 
which  suggests  "tearing  up  a  passable  road  surface  and 
leaving  it  impassable."  That  practice  is  the  work  of 
the  real  "armchair  wonder,"  who  sits  in  his  office  and 
designs  a  highway  for  an  unknown  (to  him)  traffic, 
over  an  unknown  terrain;  and  having  designed  it,  he 
gives  it  to  a  contractor  with  instructions  to  do  with 
the  road  as  he  pleases.  The  contractor  immediately 
tears  up  a  part  of  the  surface,  and  the  public  is  told, 
and  not  always  pleasantly,  to  go  to — well,  you  know ! 

I  thank  Mr.  Hirst  for  the  support  he  has  inad- 
vertently given  to  every  statement  of  mine.  In  drifting 
off  into  probabilities  of  the  future,  Mr.  Hirst  'has 
nothing  on  grandpa,"  nor  great-grandpa  either,  for  if 
he  will  visit  me,  I  will  take  him  over  the  famous 
10-rod-road  laid  out  and  partly  worked  more  than  one 
hundred  years  ago,  from  Wickford,  R.  I-  to  the  Con- 
necticut line.  There  I  will  show  him  stone  culverts,  not 
30  ft.  wide,  but  150  ft.  wide,  and  some  of  the  road 
worked  in  proportion. 

I  never  knew  the  American  public  to  be  very  much 
concerned  over  the  future  needs  of  roads,  but  it  is 
in  veiy  much  the  same  state  of  mind  as  a  man  I  knew 
in  Providence,  R.  I.,  some  years  ago,  before  the  auto- 
mobile was  thought  of.  This  man  had  inherited  som- 
money.     After  a  few  days,  he  decided  that  to  complete 


his  pleasure  he  needed  a  horse.  Repairing  to  a  hver>' 
stable,  he  told  his  wants.  The  .stablfc-keeper  brought  out 
a  horse,  which  he  de.scribed  as  one  which  had  been 
a  good  one,  but  the  purchaser  was  not  interested-  Then 
a  young  horse  was  shown,  and  the  stable-keeper 
dilated  on  what  a  great  horse  he  was,  in  the  making. 
The  purchaser  again  shook  his  head  and  remarked.  "I 
don't  want  a  has-been  nor  an  is-to-be;  I  want  an  is-er." 
The  great  American  public  is  not  interested  in  "has- 
beens"  nor  "is-to-bes";  it  wanta  "i-s-ers."  Can  the 
highway  profession  build  "is-ers"  at  a  cost  which  the 
public  can  afford  to  pay? 

To  paraphrase  a  famous  statement  of  one  of  our 
great  legal  lights,  I  shall  enter  upon  no  encomium  upon 
my  article  on  highways;  there  it  stands,  and  there  it 
will  remain  until  the  fallacy  of  one  single  statement 
therein  contained  or  method  therein  outlined  is  shown. 

We  are  after  a  soluticn  of  one  of  the  great  questions 
which  confront  the  American  people;  is  there  not  some- 
one who  can  take  up  the  di.scussion  on  its  merits? 
A  frank  discussion  of  problems  which  ever>'one  knows 
to  exist,  but  whose  existence  the  highwav  profession 
refuses  to  acknowledge,  certainly  can't  harm  a  pro- 
fession which  is  very   near  to  the  slough  of  despond. 

Jewett  City.  Conn.  A.  A.  YOUNC. 


South  Dakota  Highway  Department  Will 
Spend  S400,o6o  in  19 1> 

Seven  Federal-aid  highway  projects,  consisting  of  70 
miles  of  gravel  road  and  three  miles  of  concrete  paving, 
are  proposed  in  South  Dakota  i<tc  this  year.  Two  State- 
aid  projects  under  construction  consist  of  20  miles  of 
gravel  road.  It  is  expected  that  about  $400,000  will  be 
expended  under  the  direction  of  the  State  Highway  De- 
partment. The  Department  is  composed  of  the  Gov- 
ernor of  the  State,  the  State  Engineer,  and  the  High- 
way Engineer,  who  are  respectively,  its  chairman,  its 
secretary,  and  its  e.\ecu*ive  head.  Homer  M.  Derr  is 
state  engineer,  Elwin  H.  Quinney  is  deputy  state  engi- 
neer, and  Frank  S.  Peck,  is  highway  engineer.  The 
force  consists  of  an  assistant  highway  engineer,  a  cleik 
and  stenographer,  and  three  field  engineers,  but  it  is 
expected  that  this  will  be  considerably  increased  in  the 
near  future. 

The  State  Highway  Department  has  full  charge  of 
the  construction  and  maintenance  of  all  State-aid  and 
Federal-aid  projects  and  the  bridges  thereon,  and  a 
state  highway  fund  is  provided  for  this  purpose.  The 
tax  for  the  fund  cannot  exceed  0.1  mill  on  each  dollar  of 
the  assessed  property  valuation  which  for  1917  >»p*as 
$1,441,475,255.  On  all  State-aid  projects  SO*",  of  the 
cost  is  borne  by  the  state  highway  fund,  and  the  bal- 
ance is  borne  by  the  county  or  counties  in  which  the 
project  is  built.  The  county  also  bears  50<;c  of  the  cost 
of  all  Federal-aid  projects. 

A  road  levy  not  to  exceed  2  mills,  and  a  bridge  levy 
not  to  exceed  II  mill,  and  are  made  by  each  county,  and 
expended  upon  roads  and  bridges  within  the  county  as 
directed  by  the  county  commissioners.  The  standard 
plans  and  specifications  for  all  county  bridges  are  fur- 
nished by  the  office  of  the  State  Engineer  and  his  oflke 
has  supervision  of  the  construction  of  all  bridges  costing 
more  than  $3000. 


Hints  for  the  Contractor 


DETAILS  WHICH  SAVE  TIME  AND  LABOR  ON  CONSTRUCTION  WORK 


Placing  Building  Concrete  at  Thirty 
Degrees  Below  Zero 

TIMBER  sheathing  around  the  steel  frame  of  the 
building  was  the  main  protection  afforded  for  winter 
concreting  of  the  floors  and  walls  of  the  new  power 
house  for  the  Trenton  Falls,  N.  Y.,  plant  of  the  Utica 
Gas  &  Electric  Co.,  approaching  completion.     The  steel 


They  were  also  used  to  gage  the  probable  date  of  com- 
pletion and  in  making  reports  to  the  contracting  quar- 
termaster and  the  contractors'  advisory  committee. 

When  the  plans  had  been  made,  and  as  each  division 
was  released  by  the  engineering  department,  a  progress 
chart  was  immediately  made  up,  a  projected  progress 
charted;  and  an  estimate  made  of  the  men,  teams  and 
materials  required.    These  were  immediately  assembled 


POWER  HOUSE   STEEL  FRAME   FINISHED   IN  DECEMBER   AND   THEN   ENCASED  WITH   SHEATHING  TO   PERMIT 

CONCRETING    IN    SEVERE    ADIRONDACK    WINTER 


frame  was  completed  last  December,  and  the  lower  two 
floors  were  then  sheathed  as  shown  in  the  view.  The 
sheathing  was  lined  inside  with  building  paper  and  a 
steam  heating  boiler  with  numerous  steam  coils,  to- 
gether with  salamanders,  kept  the  interior  temperature 
high  enough  to  permit  the  placing  of  the  concrete  during 
the  very  cold  weather  of  last  January,  when  30°  below 
zero  was  registered  several  times.  When  the  walls  had 
been  completed  to  the  level  of  the  second  floor,  the  lower 
portion  of  the  housing  was  removed  and  built  up  around 
the  second  floor  to  protect  the  concrete  walls  at  that 
story.  No  trouble  was  experienced  during  the  progress 
of  the  work  with  frozen  ..'oncrete. 


and  the  progress  charted  daily.     Sept.  1  was  the  pro- 
jected date  of  completion  in  every  case. 

It  was  found  as  the  work  progressed  that  the  line  of 


Progress  on  Different  Divisions  of  Work 
Kept  Even  by  Charts 

PROGRESS  charts  on  sewer  construction  at  Camp 
Lewis,  American  Lake,  Wash.,  were  used  with  gniat 
success  by  the  superintendent  to  keep  the  various  divi- 
sions of  the  work  balanced  as  to  men  and  material,  so 
that  all  the  work  would  be  completed  at  the  same  time. 
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progress  on  the  chart  indicat- 
ed an  earlier  date  of  comple- 
tion than  that  projected.  Af- 
ter careful  study  of  the  charts 
a  new  date  was  set  as  Satur- 
day night,  Aug.  25,  and  the 
distribution  of  labor  and  ma- 
terial was  made  with  this  date 
in  view.  All  work  embraced 
in  the  original  plans  was  com- 
pleted on  that  date,  the  last 
piece  of  tile  to  make  the  con- 
necting link  on  each  division 
being  laid  on  the  same  day. 

The  accompanying  illustra- 
tions show  the  chart  for  the 
south  trunk  sewer  and  the 
combined  progress  chart  for 
the  whole  system  with  the  pro- 
jected and  actual  lines  of  prog- 
ress plotted.  The  distribution 
of  men  and  teams  was  plotted 
on  the  same  charts. 

The  work  was  performed  by  the  Hurley-Mason 
Co.,  contractors.  F.  J.  Walsh  was  superintendent  and 
P.  H.  Van  Etten  assistant  superintendent  of  sewer 
construction. 
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COMBINED   PROGRESS   CHART   FOR   KXTIRE   SEWER   SYSTEM.   CAMP   LE^M.s 

into  position.  A  switch  engine  was  used  on  this  track 
to  operate  the  hoist  line.  Ti.  E.  Tebbetts  was  bridge 
engineer  of  the  Kansas  City  Terminal  Ry.,  for  which 
the  work  was  done,  when  these  girders  were  put  in. 


Girders  Erected  by  Gallows  Frame  That 
Leaves  Tracks  Clear 

By  F.  W.  Epps 

Topeka,  Kan. 

THE  photograph  shows  a  gallows  frame  used  in 
Kansas  City  whei-e  heax'j'  traffic  on  six  main  lines 
left  little  opportunity  for  using  ordinary  erection  equip- 
ment. This  frame  did  not  block  any  of  the  tracks  and 
left  all  but  one  open  for  traffic  during  the  actual  opera- 
tion of  erecting  the  70-ton  girders,  which  are  127  ft. 
long  and  7  ft.  4]  in.  back  to  back  of  flange  angles. 

In  erecting  the  girder  it  was  brought  out  on  the  trnck 
between  the  legs  of  the  derrick  and  raised  and  turned 


Meters  Hold  Down  Water  Consumption 

Of  the  total  receipts  for  water  in  Toledo.  Ohio,  last 
year,  99.1 ''r  were  received  from  metered  water  sen  .ces. 
Of  the  38,022  active  services,  97.0''f  are  metered.  Tolado 
uses  84  gal.  of  water  per  capita  per  day  and  431  yal. 
per  tap.  Daspite  an  increase  in  total  e.xpenses  of  32*"^ 
the  combined  low-service  and  purincation  plant  outpu* 
cost  per  million  gallons  was  $13.21  in  1917.  a  reduction 
of  $2.87  from  that  of  the  previous  year.  However,  the 
high-lift  station  cost  was  $9.68,  an  increase  of  $2.2*. 
Coal  cost  76'^r  and  labor  22"^,  more  than  in  191*^.  Th-J 
duty  increased  from  81.500.000  ft.-lb.  to  92.000.000 
ft.-lb..  to  the  satisfaction  of  the  city  officials,  it  was 
asserted. 


FKAMB  SET  127-FOOT  GIRDEKS  OVER  SIX   BUSY   Tli,\rKS.  LEAVING   FlVi::   CLL:.\ii    1>IKI.\0    ACTUAL    ERECTIO.N 
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New  York  Subway  Work 
May  Stop 

Halted  by  Strike  and  Failure  of  City 

to  Adjust  Contracts   May  Prevent 

Resumption 

New  York  City  may  have  to  do  v^^ith- 
out  its  new  subway  system  till  after 
the  war,  in  the  opinion  of  those  fa- 
miliar with  the  situation,  unless  the 
city  administration  acts  under  the  new 
Lockwood  law  to  adjust  the  construc- 
tion contracts  within  a  very  few  days. 

The  union  subway  workers  precipi- 
tated the  crisis  by  striking  on  June  10 
for  higher  wages,  which  the  contractors 
had  been  paying  since  June  1,  but  were 
unable,  it  is  said,  to  continue  without 
definite  assurance  of  an  adjustment  of 
the  contracts.  The  union  officials 
stated  that,  in  view  of  the  urgent  de- 
mand for  construction  workers  at  much 
higher  wages,  they  would  be  unable  to 
hold  for  more  than  48  hours  their  7000 
members  who  quit  work,  pending  a 
definite  decision  by  the  mayor. 

Officials  of  the  Public  Service  Com- 
mission for  the  First  District,  legally 
charged  with  carrying  out  the  work, 
for  which  the  Board  of  Estimate  of 
New  York  City  appropriates  the  funds, 
and  officials  of  the  General  Contrac- 
tors' Association,  many  members  of 
which  hold  subway  contracts,  profess 
themselves  at  a  loss  to  understand  the 
point-blank  refusal  of  Mayor  Hylan  to 
take  advantage  of  the  Lockwood  law. 
This  law,  as  noted  in  Engineering 
News-Record  of  Apr.  18,  p.  789,  was 
signed  and  approved  by  the  mayor 
himself,  and  provides  that  the  subway 
contracts  may  be  adjusted  by  the  city's 
taking  over  the  work  and  utilizing  the 
contractors'  equipment  and  organiza- 
tion to  complete  it  at  the  actual  cost 
since  April,  1917,  when  this  country 
entered  the  war,  without  any  profit  to 
the  contractors.  It  was  noted  also  in 
the  issue  of  Mar.  28,  p.  634. 

A  statement  issued  by  Mayor  Hylan, 
on  June  10,  to  the  eff'ect  that  an  adjust- 
ment of  the  subway  contracts  under  the 
Lockwood  law  would  cost  the  city  from 
$25,000,000  to  $50,000,000  was  an- 
swered by  F.  L.  Crawford,  president  of 
the  General  Contractors'  Association 
and  holder  of  several  subway  contracts, 
with  the  statement  that  less  than  the 
smaller  amount  is  yet  to  be  spent  on 
all  contracts  now  in  force.     He  said: 

"The  new  subway  system  requires  an 
investment  by  the  city  of  something 
over  $200,000,000  and  a  further  invest- 
ment by  the  companies  of  over  $100,- 
000,000.  The  work  on  this  system  was 
started  prior  to  the  signing  of  the  oper- 
ating contracts  and  when  we  entered 
the  war  on  Apr.  6,  1917,  $130,000,000 
worth  of  construction  work  was  com- 
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More  Engineer  Reserve  Officers 
Are  Wanted  in  Army 

Chief  of  Engineers  Must  Fill  Two  Thousand  Vacancies 
in  Grades  of  Captain  and  First  Lieutenant 

(Washington  Correspondence) 


Engineers  are  once  more  in  demand 
for  officers  in  the  Army.  For  the  past 
six  months  all  applicants  for  engineer 
commissions  have  been  met  with  the 
statement  that  the  quota  was  full  and 
that  except  for  special  work,  generally 
at  the  direct  request  of  General  Persh- 
ing, no  more  commissions  would  be 
given  in  the  engineers  to  men  now  in 

pleted,  leaving  28  contracts  of  a  total 
of  about  $70,000,000  of  work  still  under 
construction.  These  contracts  were 
dated,  some  in  1914,  some  in  1915  and 
the  last  one  in  December,  1916. 

"On  these  contracts,  up  to  Apr.  1 
last,  the  increase  of  the  average  rate 
of  wages  paid  was  from  $2.25  per  day 
to  $3.84  per  day.  About  one-half  of 
the  material  that  was  required  in  the 
construction  increased  a  similar 
amount.  The  other  half  of  the  ma- 
terial required  was  contracted  for  with- 
out any  material  increase  in  price. 

"On  these  contracts  the  contractors 
have  sustained  a  loss  due  to  an  in- 
creased cost  caused  by  the  war  of  about 
$7,000,000,  of  which  $4,500,000  was  in- 
creased war  cost  since  Apr.  6,  1917. 

"The  total  amount  of  work  neces- 
sary to  finish  these  contracts  does  not 
exceed  $15,000,000  and  as  the  scheme 
of  adjustment  voted  upon  by  the  Board 
of  Estimate  last  Friday  provides  for 
the  city  paying  the  cost  of  this  work, 
your  disapproval  of  the  Lockwood  law 
really  is  confined  to  paying  the  excess 
war  cost  from  Apr.  6,  1917,  to  date. 

"The  fixed  charges  now  running  on 
the  total  investment  in  the  subways 
and  which  are  a  charge  against  con- 
struction, are  nearly  $15,000,000  a  year, 
or  about  $40,000  per  day.  A  delay, 
therefore,  in  finishing  this  work  is 
probably  the  most  expensive  thing  that 
the  City  of  New  York  can  indulge  in. 

"The  members  of  this  association 
have  done  hundreds  of  millions  of  dol- 
lars' worth  of  public  work  for  the  City 
of  New  York.  No  member  has  ever 
defaulted  his  obligation  to  the  city  and 
under  this  emergency  they  have  every 
one  stood  up  under  these  adverse  cir- 
cumstances to  the  verge  of  bankruptcy. 
As  president  of  this  organization,  I 
make  this  statement  with  a  good  deal 
of  pride  and  I  feel  that  it  was  unfair 
and  unjust  to  have  expected  us  to  carry 
all  of  the  burden  imposed  upon  this 
work  by  the  war." 


civil  life.  Such  vacancies  as  would 
exist  were  to  be  filled  by  promotions 
of  men  already  in  the  service.  Our 
enormously  increased  army,  both  in 
being  and  in  prospect,  has  changed  all 
this.  Under  date  of  June  3,  Gen. 
W.  M.  Black,  chief  of  engineers, 
U.  S.  A.,  issued  a  call  for  approxi- 
mately 2000  additional  first  lieutenants 
and  captains  in  the  Engineer  Reserve 
Corps,  to  be  immediately  commissioned, 
sent  to  training  camp  and  as  soon  as 
possible  thereafter  sent  overseas  to  the 
Expeditionary  Forces. 

Qualification  restrictions  are  mainly 
those  of  age.  There  are  no  commis- 
sions available  in  the  grade  of  major 
or  higher,  or  in  that  of  second  lieu- 
tenant. The  higher  grades  will  be 
filled  by  promotions  of  well  qualified 
men  now  nearly  a  year  in  the  service, 
the  lower  grades  will  be  filled  from 
the  ranks  or  from  the  recent  college 
graduates,  members  of  the  Engineer 
Enlisted  Reserve.  The  age  limits  are 
32  to  36  years  for  first  lieutenant  and 
36  to  42  years  for  captain.  These 
limits  may  be  slightly  increased,  or 
decreased,  in  certain  cases,  except  that 
no  one  within  the  draft  age  will  be 
considered. 

Qualifications  Not  Specified 

No  set  rules  as  to  professional 
qualifications  and  experience  have  been 
established,  except  that  the  applicant 
must  be  engaged  in  the  active  practice 
of  the  engineering  profession,  in  one 
of  its  various  branches.  An  examin- 
ing board  will  pass  upon  the  candi- 
date's fitness.  All  applicants  of  course 
must  be  citizens  of  the  United  States, 
and  must  be  in  good  physical  condition. 
Men  now  in  Federal  service  will  not  be 
accepted  unless  they  are  specifically 
(Continued  on  p.  1152) 

Resigns  as  Chairman  of  New 
York  Service  Commission 

Oscar  S.  Straus  has  tendered  his 
resignation  as  chairman  of  the  Public 
Service  Commission,  First  District, 
State  of  New  York,  and  has  asked  to 
be  relieved  from  duty  not  later  than 
July  1.  Mr.  Straus  became  chairman 
in  December,  1915,  with  the  under- 
standing that  he  would  retire  at  the 
expiration  of  two  years,  but  it  was  un- 
derstood that  he  was  subsequently 
asked  to  remain  in  the  position  for  a 
longer  period. 


June  13,  1918 
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National    Municipal    League 
Discusses  War  Problems 

Reconstruction     Committee     Created — 

Civil  Organizations  and   Utility 

Problems  in  War  Time. 

"Preparedness  for  War  and  Peace" 
was  the  subject  of  the  annual  review 
of  Clinton  Rogers  Woodruff,  secretary 
of  the  National  Municipal  League,  at 
the  annual  meeting  of  that  body  in 
New  York  City  last  week.  The  war 
found  us  unprepared  for  war,  but 
peace  should  not  find  us  unprepared 
for  peace,  was  Mr.  Woodruff's  summary 
of  his  address.  The  league  voted  to  ap- 
point a  committee  on  reconstruction. 
'  At  a  joint  luncheon  of  the  league 
with  the  Governmental  Research  Con- 
ference and  the  Association  of  State 
and  Municipal  Leagues,  a  number  of 
speakers  dealt  with  the  war-time  work 
of  civic  organizations.  L.  E.  Wilson, 
director  of  the  American  City  Bureau, 
who  acted  as  toastmaster,  said  that  the 
best  city  in  which  to  invest  money  is 
the  one  that  anticipates  the  wants  of 
cities  in  1925.  H.  G.  Otis,  city  manager 
of  Auburn,  Me.,  remarked  that  one  of 
the  tenets  of  the  city-manager  profes- 
sion is  the  doing  of  a  thing  in  half  the 
time  which  it  has  previously  taken  to 
do  it.  Our  military  camps  make  use  of 
the  city-manager  plan.  Two  camp  util- 
ities officers  have  applied  for  member- 
ship in  the  City  Managers'  Associa- 
tion. 

Radical  Federal  Assumption 

"Relations  Between  a  Municipality 
and  a  Public  Utility  in  War  Times," 
was  the  subject  of  an  address  by  W.  L. 
Ransom,  counsel  for  the  Public  Service 
Commission  of  the  First  District  of 
New  York.  General  Order  No.  28,  is- 
sued May  25  by  the  Director  General 
of  Railways,  Mr.  Ransom  stated,  as- 
sumes for  the  first  time  in  the  history 
of  the  country  that  a  railroad  wholly 
within  a  city  or  a  State  is  subject  to 
control  by  the  Federal  Government. 
This  order  affects  railways  wholly 
within  New  York  City,  with  rates  fixed 
by  franchises,  doing  away  with  thosj 
rates,  with  no  certainty  as  to  whether 
the  change  is  subject  to  review  by  any 
court.  Some  of  the  railway  companies 
in  New  York  City  to  which  increase  of 
rates  have  been  refused  by  the  Public 
Service  Commission  can  now  increase 
their  rates — in  one  case  by  600  per  cent. 

The  State  of  New  York,  in  the 
opinion  of  Mr.  Ransom,  has  taken  a 
more  advanced  stand  than  any  other 
State  in  the  matter  of  increases  of 
rates  sought  by  utility  companies,  in 
the  face  of  the  fact  that  their  rates  are 
fixed  by  the  franchises  under  which 
they  are  operating.  Hitherto  courts, 
from  time  immemorial,  have  held  that 
contract  rates  fixed  in  franchises  must 
stand,  but  now  that  the  shoe  is  on  the 
other  foot  the  courts  in  some  States 
have  held  that  the  rule  does  not  work 
both  ways,  and  that  the  rates  may  be 
ordered  increased  notwithstanding  the 
fact  that  they   are   fixed   in  franchise 


contracts.  The  New  York  Court  of 
Appeals,  in  the  Rochester  case  (where 
application  was  made  to  rais'i  street 
railway  fares  to  6c.)  has  supported 
the  home-rule  powers  of  cities  and  held 
that  a  franchise  cannot  be  altered  with- 
out the  consent  of  municipalities.  This 
decision  means  that  in  New  York  State 
a  company  must  come  back  to  the  muni- 
cipality and  make  terms  with  it  if  high- 
er rates  are  to  be  made,  thus  giving  the 
municipality  an  opportunity  to  regain 
control  of  franchise  companies. 

Rising  Utility  Expenses  Serious 

That  the  rising  cost  which  has  to  be 
met  by  utility  companies  is  a  serious 
matter  was  recognized  by  Mr.  Ransom. 
He  expressed  the  opinion  that  the  In- 
terstate Commerce  Commission  would 
have  granted  increased  rates  to  rail- 
ways if  the  commission  had  had  the 
power  to  see  that  some  of  the  increased 
levenue  was  used  for  upkeep  and  the 
making  good  of  losses  caused  by  de- 
preciation. The  billion-dollar  loan  of 
the  Federal  Government  to  the  steam 
railways  of  the  country  is  largely  to 
repair  depreciation  not  cared  for  by 
the  railways.  The  same  thing  may  arise 
in  connection  with  municipal  utilities. 

In  reading  a  brief  report  for  the 
franchise  committee  of  the  league,  Delos 
F.  Wilcox  suggested  that  the  cities  in 
dealing  with  the  requests  of  public  util- 
ities for  increased  rates  might  give  up 
the  fixed-fare  idea,  but  only  on  agree- 
ment that  the  city  should  have  more 
control  over  the  franchise  companies. 


Ciovern mental  Efficiency  and 
Economy  Discussed 

How   Federal,  .State   and   City   Govern- 
ments   Ha^e    Helped    and    Might 
Do  .More 

Some  hundreds  of  representatives 
of  Federal,  State  and  municipal  gov- 
ernments and  of  civic  and  other  organ- 
izations gathered  in  New  York  last 
week  to  consider  ways  and  means  for 
securing  greater  economy  and  efficiency 
in  public  expenditures.  This  National 
Conference  on  War  Economy,  as  it  was 
called,  was  held  under  the  joint  aus- 
pices of  the  Academy  of  Political 
Science  in  the  City  of  New  York  and 
the  New  York  Bureau  of  Municipal 
Research,  in  cooperation  with  t.he 
National  Municipal  League.  Before 
joining  in  the  conference  the  league 
held  its  annual  meeting  in  New  York. 
The  main  topics  considered  by  the  con- 
ference were  the  financing  of  local 
governments,  the  Government  as  an 
employer,  and  the  new  era  in  budgets. 
At  the  meeting  of  the  National  Muni- 
cipal League,  the  war-time  work  of  the 
civic  organizations  and  preparedness 
for  war  and  peace  were  discussed. 

At  the  War  Economy  Conference, 
Frederick  A.  Cle\e!and,  of  the  Indus- 
trial Service  &  Equipment  Co.,  Boston, 
formerly  one  of  the  directors  of  the 
New  York  Bureau  of  Municipal  Re- 
search, opened  the  session  devoted  to 
executive  leadership  in  a  democracy  b^^ 

(Concluded  on  page  1153) 


Pick  Five  Government  Yards 
for  Concrete  Ships 

Fleet   Corporation    Lets    Agency    Con- 
tracts   For    Construction    of    48 
Vessels,  Mostly  7500  Tons 

Agency  contracts  have  been  let  by 
the  United  States  Emergency  Fleet 
Corporation  for  the  construction  of  48 
reinforced-concrete  ships  at  five  new 
yards,  two  on  the  Atlantic  coast,  one 
on  the  Gulf  and  two  on  the  Pacific. 
Two  of  the  ships  will  be  the  3500-ton 
freighters  just  designed  by  the  con- 
crete ship  department  and  the  re- 
mainder will  be  7500-ton  vessels,  some 
oil  carriers  and  some  freighters.  The 
latter  are  now  under  de&ign  by  the 
Emergency  FU  ^t  Corporation  eng"- 
neers. 

The  contracts  are  given  in  the  ac- 
companying table.  All  except  that 
held  by  the  Liberty  Shipbuilding  Co. 
are  for  7500-ton  ships;  that  company 
is  to  build  two  3500-ton  and  six  7500- 
ton  ships. 

According  to  the  terms  of  these  con- 
tracts, the  Government  assumes  all  the 
costs  of  the  yard  and  the  ships,  the 
contractor  merely  acting  as  an   agent 


on  terms  not  novv  announced.  The 
yards  consequently  become  the  propert>- 
of  the  Government. 

Worl.  on  the  Wilmington  yard  has 
been  under  way  for  some  weeks,  and 
is  coming  along  in  good  shape.  The 
other  yards  are  about  to  be  commenced 
It  is  estimated  that  the  first  ship  can 
be  launched  in  about  six  months  from 
the  beginning  of  the  yard  construction. 
.\fter  that  production  can  continue  at 
a  rapid  rate. 

In  addition  to  the  foregoing  ships, 
the  Government  has  under  contract  two 
others,  one  at  Brunswick,  Ga..  and  one 
at  Flushing,  L.  I.  The  former  is  be- 
ing built  by  the  Liberty  Shipbuilding 
Co.  under  an  old  contract;  it  is  a  3000- 
ton  freighter  designed  by  the  company 
under  the  supervision  of  the  concrete 
ship  department,  and  is  well  under  con- 
struction. It  will  be  launched,  it  is 
expected,  about  the  middle  of  July. 
The  second  ship  Is  also  a  3000-ton 
freighter,  designed  under  Government 
supervision  by  the  Fougner  Concrete 
Steel  Shipbuilding  Co..  and  being  built 
by  that  company  at  its  new  yard  now 
under  construction  at  Flushing  Bay, 
near  New  York  City. 


TABLE  SHOWING  AGENCY  CONTRACTS  FOR  CONCRETE  SHIPS 


Location  Contractor 

Wilmington,  N.  C Liberty  Shipbuilding  Co 

Jacksonville,  Fla .■V.  Bcntley  4  S«>ns  . . 

Mobile,  Ala    Fred  T.  Ley  *  Co  

San  Diego.  Calif Schofield  Kngineenng  Co         . . 

San  Francisco  San  Francisco  Shipbuilding  Co 


Home    Office 
Boston.  Mass. 
Toledo.  O 
Springfield.     Ma^s. 

Philadelphia.  Pa. 

San  Francisco 
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Engineer  Reserve  Officers 
Wanted  in  Army 

(Continued  from  page  1150) 

released  by  their  present  chiefs  as  not 
necessary  to  the  conduct  of  the  war. 

A  new  method  of  selecting  men  will 
be  adopted  in  the  present  campaign. 
Last  year  the  candidates  for  com- 
missions in  the  Engineer  Officers'  Re- 
serve appeared  before  local  army 
officers  who  passed  on  their  fitness. 
These  officers  might  be  line  men,  ar- 
tillery officers,  medical  officers  or  mem- 
bers of  any  branch  of  the  service;  in 
many  cases,  indeed,  they  had  no  quali- 
fication for  passing  upon  the  fitness 
of  a  prospective  engineer  officer  as  an 
engineer.  These  district  heads  re- 
ported upon  successful  candidates  to 
Washington,  where  they  were  finally 
passed  upon,  but  it  is  asserted  that 
many  well  qualified  engineers  never 
got  beyond  the  local  boards,  from  which 
appeal  was  difficult.  This  year  a 
special  examining  board,  headed  by 
Maj.  Edward  H.  Williams,  E.  R.  C, 
will  tour  the  country,  stopping  at  33 
cities,  and  will  examine  personally  the 
candidates  who  have  passed  the  pre- 
liminary examination,  which  consists 
in  the  filling  out  of  certain  papers  to  be 
sent  to  Washington. 

Applicants  Sent  to  Camp  Humphreys 
All  applicants  accepted  by  this  ex- 
amining board  will  be  commissioned 
within  a  week  or  ten  days  of  the  ex- 
amination, and  a  fev/  days  thereafter 
will  receive  orders  to  report  at  an 
engineer  officers'  training  camp,  either 
at  Camp  Lee,  Petersburg,  Va.,  or  Camp 
Humphreys,  just  down  the  Potomac 
from  Washington.  After  a  course  of 
training  in  military  engineering  they 
will  be  assigned  to  duty  with  the  engi- 
neer troops  for  eventual  service  abroad. 
The  commission  is  not  given  finally, 
however,  because  a  candidate  may  in 
camp  prove  not  to  have  the  necessary 
qualities  of  a  military  leader.  In  such 
a  contingency  he  will  be  honorably  dis- 
charged. Just  previous  to  the  com- 
pletion of  his  course  of  instruction  each 
man's  case  will  be  carefully  considered 
by  a  board  of  officers  of  the  Corps  of 
Engineers,    United    States   Army. 

The  Government  will  allow  traveling 
expenses  at  the  rate  of  7c.  per  mile  to 
applicants  who  may  be  commissioned, 
and  each  man  will  also  receive  while 
in  training  camp  the  full  pay  of  an 
officer  of  his  rank.  He  must  provide 
himself  with  the  usual  engineer  officer's 
uniform,  cap,  puttees  and  tan  shoes, 
but  will  receive  a  training  uniform  out- 
fit while  in  camp. 

Applications  for  these  commissions 
should  be  made  as  soon  as  possible  to 
the  office  of  the  Chief  of  Engineers, 
Washington,  D.  C.  The  office  will  send 
back  a  series  of  blanks  to  be  filled  out 
with  a  general  personal  description 
designed  to  indicate  the  fitness  of  the 
applicant  for  a  more  searching  ex- 
amination in  person  by  the  examining 
board.  Those  selected  will  be  notified 
when  and  where  to  appear  before  the 
board  for  further  examinations. 


If  you  are  between  the  ages  of 
32  and  42  and  want  to  be  a  First 
Lieutenant  or  a  Captain  in  the  En- 
gineer regiments  soon  to  be  in 
France,  write  at  once  to  the  Chief 
of  Engineers  at  Washington  for  ap- 
plication blanks  for  the  new  Engi- 
neer Officers'  Reserve  Corps.  Two 
thousand  men  are  needed  and  need- 
ed now. 


The  present  call  for  new  members 
of  the  Engineer  Officers'  Reserve  has 
an  interesting  background.  As  most 
engineers  know,  the  reserve  was 
formed  before  the  war  without  any 
direct  anticipation  of  its  early  use. 
It  is  generally  recognized  that  without 
it  the  machinery  of  developing  a  proper 
engineer  force  last  summer  would  have 
been  immeasurably  increased.  As  it 
happened,  however,  the  system  for  com- 
missioning engineers  was  ready,  and 
by  early  summer  a  thousand  or  more 
engineer  officers  were  available,  and 
many  thousands  of  applications  were 
on  file  in  the  War  Department  for 
other  officers.  Beginning  in  June,  the 
first  officers'  training  camp  started  with 
2500  men,  all  of  high  professional 
grade.  Of  them  some  2000  were  com- 
missioned. A  second  training  camp  of 
1500  men  of  similar  professional  qual- 
ity yielded  1300  officers  below  the  rank 
of  major.  By  this  time,  however,  it 
began  to  look  to  the  department  as 
though  enough  engineer  officers  were 
in  sight,  particularly  as  there  were  on 
file  some  8000  applications  for  com- 
missions which  had  not  been  examined 
because  of  the  granting  of  the  avail- 
able commissions.  Furthermore,  the 
General  Staff  had  figured  that  only  a 
certain  maximum  of  troops  could  be 
maintained  in  France,  and  that  maxi- 
mum demanded  no  more  engineers 
above  the  grade  of  second  lieutenant 
than  were  then  in  the  service. 

Commissions  by  Promotion  . 

At  this  time  the  heads  of  the  army 
laid  down  the  general  policy  that  all 
commissions,  with  rare  exceptions  in 
cases  of  specialists,  should  be  filled  by 
promotion  from  lower  ranks,  L*nd  that 
the  second  lieutenants  should  be  ob- 
tained from  the  army  itself,  either 
from  the  privates  or  noncommissioned 
officers.  Draft  age  men,  particularly, 
were  barred  from  consideration  for 
commissions,  except  as  they  might  be 
designated  once  they  had  taken  their 
place  in  the  ranks.  This  rule  applied 
equally  to  the  Corps  of  Engineers. 
Consequently,  word  was  sent  out  that 
no  engineer  commissions  were  available 
to  civilians,  and  the  third  engineer 
officers'  training  camp  was  filled  with 
n)en  designated  from  the  ranks  and 
with  some  enlisted  men  of  long  service 
who  had  been  promoted  to  be  second 
lieutenants.  A  few  of  the  long-stand- 
ing reserve  officers,  who  got  their  com- 
missions before  last  July,  were  also  in 
attendance. 

This  third  camp  is  understood  to 
have  proved  quite  successful,  and  some 


very  good  men  were  found  in  the 
ranks,  so  that  the  fourth  camp,  just 
starting,  was  formed  on  the  same  lines, 
except  that  the  graduates  of  technical 
colleges  who  are  members  of  the  Engi- 
neer Enlisted  Reserve  were  also  in- 
cluded. This  camp,  however,  is  stated 
to  have  proved  a  disappointment  in  the 
class  of  men  sent.  It  is  frankly  as- 
serted in  army  circles  that  many  regi- 
mental commanders,  about  to  sail  for 
France,  seem  to  have  purposely  un- 
loaded on  the  engineer  school  a  number 
of  their  undesirables.  Fully  half  of 
the  men  sent  to  the  camps  were  said 
to  be  not  only  the  poorest  kind  of  ma- 
terial for  engineer  officers,  but  many,  it 
is  said,  were  lacking  in  the  rudiments 
of  a  general  education;  most  were 
lacking  in  the  fundamentals  of  engi- 
neering. 

Meanwhile,  the  demands  for  engi- 
neer officers  were  growing  rapidly.  The 
American  Expeditionary  Force  was  ap- 
proaching the  maximum  laid  down  by 
the  General  Staff  last  year,  and  ships 
were  in  sight  which  made  it  possible  to 
maintain  about  twice  the  early  maxi- 
mum. Railway  troops,  as  noted  in  the 
news  columns  of  this  issue,  had  to  be 
increased  far  beyond  early  expecta- 
tions. And,  finally,  the  specialist  en- 
gineers, such  as  road  builders,  gas  and 
flame,  mining,  etc.,  were  found  to  be 
needed  in  larger  proportion  than  first 
figured.  It  became  imperative  to  in- 
crease the  number  of  commissioned  en- 
gineers of  the  army,  and  it  was  decided 
from  the  experience  at  Camp  Lee  that 
existing  methods  would  not  suffice. 

The  first  step  was  to  turn  to  the  8000 
applications  for  the  reserve  which  had 
not  been  touched.  It  was  found  that  of 
these  all  but  300  were  from  men  within 
the  draft  age,  and  of  these  175  have 
already  been  commissioned,  mostly  as 
captains.  There  remained  then  the  ne- 
cessity of  calling  upon  the  engineers  of 
the  country  to  respond  to  another  call 
for  the  reserve.  This  call  has  just 
been  issued. 

Draft  Age  Men  Also  Have  Chance 

Men  below  draft  age  are  also  to  have 
a  chance  at  the  officers'  camps.  If 
already  in  the  service  they  may  make 
application  through  the  proper  mili- 
tary channels  for  assignment  to  camps, 
and  the  Chief  of  Engineers'  Office  will 
see  to  the  disposal  of  acceptable  men. 
If  a  man  is  within  the  draft  age  but 
not  yet  called,  he  should  make  appli- 
cation to  the  Chief  of  Engineers  to  be 
inducted  into  the  service  as  a  private, 
and  later  to  be  assigned  to  a  training 
camp.  Permission  has  been  obtained  to 
assign  650  men  of  this  class.  Obviously, 
men  in  each  of  these  classes  must  have 
engineering  qualifications.  Their  com- 
missions, if  granted,  will  be  those  of 
second  lieutenants. 

The  increase  in  the  army  carries 
with  it  an  increase  in  the  enlisted  engi- 
neer troops,  who  must  be  trained  for 
special  duties,  both  military  and  tech- 
nical. For  this  purpose  Camp  A.  A. 
Humphreys,  on  the  Potomac,  is  being 
enlarged  so  that  by  fall   it  will  hold 
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40,000  men,  all  engineers  in  training. 
Here  will  be  the  spscial  engineering 
schools  of  all  sorts  both  for  enlisted 
men  and  officers,  and  here  will  also  be 
the  replacement  regiments  to  make  up 
the  deficiencies  in  the  Army  at  the 
front.  At  present.  Camp  Humphreys 
has  only  enlisted  men,  all  of  the  officers 
being  trained  at  Camp  Lee,  but  the 
latter  camp  will  be  discontinued  as  an 
engineer  officers'  school  probably  after 
the  present  training  camp  is  completed. 

Governmental  Efficiency  and 
Economy  Discussed 

(Concluded  from  page  1151) 
saying  that  the  good  that  will  come 
out  of  this  war  will  not  be  the  victory 
of  democracy  over  Prussianism  but 
over  its  own  weaknesses.  These  weak- 
nesses, in  his  opinion,  are  largely  in- 
stitutional. Federal,  State  and  local 
governments  should  be  reestablished 
so  as  to  hold  the  legislative  branches 
responsible  for  policy  and  the  executive 
branch  for  the  execution  of  those  poli- 
cies, he  said. 

That  State  Governments  have  failed 
lamentably  in  the  last  half  of  the  requi- 
site just  mentioned  was  asserted  forc- 
ibly by  Governor  Lowden  of.  Hlinois. 
As  our  states  have  taken  on  new  func- 
tions, new  commissions  have  been  cre- 
ated, but  these  new  commissions  have 
not  been  articulated  with  existing 
agencies.  Governor  Lowden  said.  A 
year  ago  last  January,  Illinois  had  125 
or  more  uncoordinated  governmental 
agencies.  These  were  theoretically  re- 
sponsible to  the  Governor,  but  under 
existing  conditions,  he  declared,  it  was 
absolutely  impracticable  for  him  to 
hold  these  agencies  responsible.  The 
125  or  more  boards  and  commissions 
have  since  been  grouped,  by  legislative 
authority,  into  nine  departments,  the 
heads  of  which  are  appointed  by  the 
Governor. 

"In  contrast  with  this  we  see  at 
Washington  Congress  creating  and 
defining  the  powers  of  various  bureaus 
in  such  a  way  as  to  leave  no  real  au- 
thority with  Cabinet  officers,"  said 
Governor  Lowden. 

Financing  Local  Governments 

At  the  session  devoted  to  financing 
local  governments,  an  address  was 
made  by  Paul  M.  Warburg,  vice-gov- 
ernor of  the  Federal  Reserve  Board, 
on  "Capital  Issues  for  State  and  Mu- 
nicipal Debts  and  Their  Relation  to 
War  Financing."  He  urged  that 
State,  county  and  municipal  authori- 
ties freely  avail  themselves  of  the  ad- 
vice of  the  Capital  Issues  Committee 
and  that  such  advice  be  obtained  in  the 
early  stages  of  projects. 

Mr.  Warburg  expressed  the  hope  that 
State  and  municipal  governments  will 
not  insist  that  franchise  companies  ful- 
fill onerous  obligations.  It  is  in  the  in- 
terest of  the  public,  he  said,  that  invest- 
ments in  utilities  be  protected. 

Howard  L.  McBain,  professor  of 
municipal  administration,  Columbia 
University,  expressed  the  belief  that 
the  national  Government  should  con- 
trol   tax    budgets    as    well    as    capital 


issues.  This  would  not  be  so  large  a 
task  as  it  might  seem  at  first  thought 
because  the  larger  part  of  municipal 
expenditures  is  for  fixed  charges,  so 
that  Federal  control  over  taxation  need 
extend  only  to  new  expenditures,  as- 
serted Professor  McBain. 

The  Pay-as-You-Go  Policy 
A  separate  place  on  the  program 
was  given  to  "the  pay-as-you-go  policy" 
in  New  York  City.  Charles  L.  Craig, 
comptroller  of  the  City  of  New  York, 
urged  that  this  policy,  by  increasing 
tax  rates,  discouraged  improvements  in 
parts  of  the  city  which  needed  to  be 
developed  to  increase  real-estate  valua- 
tion and  to  provide  more  revenue  from 
taxation,  and  in  general  that  the  policy 
tended  to  result  in  high  taxes,  and  in- 
creased mortgage  and  tax  sales.  Ar- 
thur M.  Anderson,  of  the  staff  of  J.  P. 
Morgan  &  Co.,  New  York  City,  ex- 
pressed the  belief  that  the  pay-as-you- 
go  policy  was  a  very  wise  one  up  to 
the  time  of  our  entrance  into  the  war. 
The  1918  legislation  postponing  the 
policy  until  a  year  after  the  war  limits 
the  life  of  bonds  and  that  of  the  im- 
provement they  are  to  pay  for,  and  is 
modeled  in  this  respect  upon  recent 
New  Jersey  and  Massachusetts  legis- 
lation, which,  the  speaker  thought,  ex- 
presses the  last  word  in  municipal 
finance. 

The  Government  as  Employer 
That  the  United  States  is  the  largest 
single  employer  in  the  world,  and  un- 
der better  conditions  than  ever  before 
prevailed,  was  stated  by  Thomas  B. 
Love,  assistant  secretary  of  the  treas- 
ury, who  was  the  first  speaker  on  the 
general  topic,  "The  Government  as 
Employer."  Mr.  Love's  remarks  re- 
lated more  particularly  to  the  2.300,000 
soldiers  and  sailors  in  the  service  of 
the  United  States.  For  these  the 
Government  must  provide  a  living 
wage,  not  only  for  the  men  themselves 
but  for  their  dependents,  including 
provision  for  the  future  and  for  pos- 
sible loss  of  life  or  disability.  The 
system  of  monthly  allowances  to  de- 
pendents was  outlined,  as  also  the  in- 
surance system  now  employed.  Up  to 
June  5,  the  Govei*nment  had  in  force 
2,200.000  insurance  risks,  totaling  $18,- 
500,000,000.  This  total  is  nearly  four 
times  that  of  the  insurance  written  by 
any  single  company  in  the  woild. 

Speaking  "s  a  representative  of  the 
War  Industries  Board  and  the  Ameri- 
can Federation  of  Labor,  Hugh  Frayne 
made  these  unqualified  declarations: 
"Labor  is  satisfied  with  government  as 
an  employer.  Labor  is  loyal.  This  is 
not  a  rich  man's  war  " 

More  Budget  Reforms  Needed 
Budget  reforms,  accomplished  and  un- 
accomplished but  greatly  needed,  were 
the  subject  of  ar  entii-e  sess'on  of  the 
conference.  W.  F.  Willoughby.  di- 
I'ector  of  the  Institute  for  Govern- 
ment Research,  Washington,  D.  C, 
said  that  budget-making  is  the  least 
satisfactory  element  in  our  political 
institutions.  The  great  mistake  in  our 
American    government — from    P'ederal 


to  municipal — is  in  making  legislative 
bodies  boards  of  directorB,  Mr.  Wil- 
loughby declared.  Continuing,  he  said 
that  the  President  of  the  United  States 
and  the  Governors  of  the  several  States 
should  receive  full  chief  executive  con- 
trol, including  the  selection  and  con- 
trol of  all  executive  officers  below  them. 
A.  N.  Pierson,  chairman  of  the  Com- 
mission for  the  Survey  of  Municipal 
Financing  in  New  Jersey,  described  the 
executive  budget  adopted  by  the  legis- 
lature of  that  state  in  1916.  He  sug- 
gested a  permanent  budget  commission 
of  experts  familiar  with  the  work  of 
the  various  institutions  of  the  state. 
Governor  Lowden  of  Illinois  said  that 
it  is  an  anomaly  that  the  legislature 
of  any  State,  a  body  which  has  noth- 
ing to  do  with  the  spending  of  money, 
should  make  up  the  budget.  Governor 
Emerson  C.  Harrington  of  Maryland 
presented  in  great  detail  the  scheme 
of  the  Maryland  budget,  or  "the  first 
state  executive  budget."  Just  prior  to 
the  enactment  of  legislation  pro\'iding 
for  an  executive  budget  in  Maryland, 
the  legislature  had  passed  appropria- 
tions which  were  $1,500,000  in  excess 
of  the  revenue  for  the  year. 

In  concluding  the  discussion.  F.  A. 
Cleveland  stated  that  the  main  defect 
in  American  budget  procedure  projects 
has  been  in  the  means  provided  for  the 
presentation  of  the  case  for  the  de- 
fense. The  legislature  should  be  con- 
sidered as  a  mere  jury  or  court  of 
inquest  over  a  budget,  instead  of  fram- 
ing it. 

The  separate  sessions  of  the  National 
Municipal  League  are  reported  on 
p.  1151. 

District  Railroad  Directors  and 
Federal  Managers  Named 

J.  H.  Hustis  and  H.  A.  Worcester 
havi  been  named  as  district  directors 
by  A.  H.  Smith,  eastern  regional  di- 
rector of  railroads.  Mr.  Hustis.  for- 
merly president  of  the  Boston  &  M'vin*. 
R.R..  will  have  charge  of  the  New 
England  district.  Mr.  Worcester, 
hitherto  vice-president  and  general 
manager  of  the  Cleveland.  Cincinnati. 
Chicago  &  St.  Louis  Ry..  will  have  the 
Ohio-Indiana  district.  Both  Mr.  Hustis 
and  Mr.  Worcester  have  risen  from  the 
operating  departments. 

Following  the  appointment  of  Messrs. 
Hustis  and  Worcester  .iS  district  direc- 
tors, other  appointments  for  the  East- 
ern region  were  announced  as  follows: 
r.  E.  Crowley,  formerly  vice  president 
of  the  New  York  Central,  was  appointed 
Federal  manager  of  the  New  York  Cen- 
tral and  the  Lake  Erie  &  Pittsburgh 
R.Rs.  A.  J.  Stone,  fcrmerly  general 
manager  of  the  Erie  R.R.,  was  named 
Federal  manager  of  the  same  road. 
F.  P.  Cutelius  was  designated  general 
manager  of  the  Delaware  and  Hudson 
R.R.,  and  F.  L.  Blendinger  was  made 
general  manager  of  the  Lehigh  Valley 
R.R.  All  of  these  men  have  risen  from 
the  operating  departments,  with  the  ex- 
ception of  Mr.  Gutelius.  whose  first 
railroad  work  was  in  the  engineering 
department  of  the  Pennsylvania  Rail- 
road. 
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In  the  New  England  district  of  the 
Eastern  region  other  appointments  were 
announced,  among  which  are  the  fol- 
lowing: B.  R.  Pollock,  Federal  manager, 
Boston  &  Maine  R.  R.;  H.  M.  Biscoe, 
Federal  manager,  Boston  &  Albany  R. 
R.;  E.  J.  Pearson,  Federal  manager, 
New  York,  New  Haven  &  Hartford  R. 
R.  and  Central  New  England  Ry.  Mr. 
Pollock  and  Mr.  Biscoe  have  risen 
through  the  operating  departments, 
and  Mr.  Pearson  has  risen  through  the 
engineering  department  of  the  Mis- 
souri Pacific  Railway. 

Among  the  appointments  for  the 
Ohio-Indiana  district  of  the  Eastern 
region  are  the  following:  G.  L.  Peck, 
Federal  manager,  Pennsylvania  Lines 
West  of  Erie  and  Pittsburgh,  and  Cin- 
cinnati, Lebanon  and  Northern  Ry., 
and  Lorain,  Ashland  &  Southern  R.  R.; 
C.  W.  Galloway,  Federal  manager,  Bal- 
timore &  Ohio  R.  R.  west  of  Parkers- 
burg  and  Pittsburgh,  and  the  Dayton 
&  Union  R.  R.;  E.  M.  Costin,  Federal 
manager,  Cleveland,  Cincinnati,  Chi- 
cago &  St.  Louis  Ry.  and  the  Cincin- 
nati Northern  R.  R.  All  of  these  men 
rose  through  operating  departments. 

E.  H.  Coapman,  operating  vice-presi- 
dent of  the  Southern  Ry.,  has  been  ap- 
pointed Federal  manager  of  that  sys- 
tem, the  Carolina,  Clinchfield  &  Ohio 
Ry.  and  other  lines.  C.  M.  Kittle,  vice- 
president  of  the  Illinois  Central  R.R., 
has  been  made  Federal  manager  of  that 
system,  including  the  Yazoo  &  Missis- 
sippi Valley  R.R.  W.  L.  Mapother, 
first  vice-president  of  the  Louisville 
and  Nashville  R.R.,  is  made  Federal 
manager  of  that  road.  R.  V.  Taylor, 
W.  A.  Winburn  and  J.  H.  Young  aro 
made  Federal  managers  respectively  of 
the  Mobile  &  Ohio,  the  Central  of 
Georgia  and  the  Norfolk  Southern,  of 
which  they  have  been  officers. 

Fairfax  Harrison  and  Milton  H. 
Smith,  recently  presidents  of  the 
Southern  and  the  Louisville  &  Nash- 
ville systems,  respectively,  will  remain 
presidents  of  the  companies.  C.  H. 
Markham,  formerly  pxesident  of  the 
Illinois  Central  R.R.,  is  regional  di- 
rector of  the  Allegheny  region  of  the 
railroad  administration. 


Stockholders  of  Boston  Elevated 
Ratify  State  Operation 

The  law  under  which  the  State  of 
Massachusetts  is  to  undertake  the  op- 
eration of  the  Boston  Elevated  Railway 
system,  as  mentioned  in  Engineering 
News-Record  of  May  30,  p.  1063,  was 
accepted  by  the  stockholders  of  the  com- 
pany at  a  special  meeting  Juno  3,  and 
it  is  said  that  no  doubt  the  $3,000,000 
issue  of  l^n  preferred  stock,  which  the 
law  requires,  will  be  taken  promptly. 


More  Railway  Regiments 

Five  new  regiments  and  19  bat- 
talions of  railway  engineers  are  now 
being  organized  for  service  witii  the 
American  Expeditionary  Forces  in 
France.  Full  details  of  the-  recruiting 
have  not  been  announced. 


Saving  of  Labor  by  Use  of  Rural 
Motor  Express 

Space  for  transportation  of  freight 
would  be  greatly  increased,  labor  of 
over  100,000  men  would  be  saved,  great- 
er production  of  foodstuffs  would  be 
fostered,  and  unnecessary  pavement 
wear  would  be  eliminated,  if  the  Rural 
Motor  Express  and  Return  Load  Bu- 
reaus were  thoroughly  organized 
throughout  the  country,  according  to 
some  of  the  claims  made  at  the  meet- 
ing called  by  the  Highway  Transport 
Committee  of  the  Council  of  National 
Defense,  June  4  and  5.  The  men  who 
met  were  members  of  the  councils  of 
defense  of  the  various  states,  and 
transport  committees  appointed  by  them 
and  was  called  for  the  purpose  of  or- 
ganizing these  agencies  throughout  the 
country.  A  brief  summary  of  the  dis- 
cussion follows: 

The  return  loads  bureaus,  it  was 
stated  at  this  meeting,  have  proved 
their  worth  in  Connecticut  in  relieving 
the  recent  congestion,  and  the  cost  of 
maintaining  a  bureau  is  nominal,  not 
exceeding  $2500  to  $5000  per  year,  ac- 
cording to  the  size  of  the  city. 

The  Rural  Mqtor  Express  is  a  more 
recent  devtlopment,  and  the  places 
where  it  has  been  organized  are  few. 
It  is  designed  to  cover  a  certain  route, 
carry  the  farmer's  produce  to  the  mar- 
ket, and  return  to  him  things  needed 
for  carrying  on  his  work.  The  Rural 
Motor  Express  differs  from  the  Return 
Load  Bureau  in  that  it  is  generally  a 
private  venture,  while  the  Return  Load 
Pureaus  are  public  institutions.  Several 
of  these  express  routes  were  interest- 
ingly described  at  the  meeting;  one  op- 
crating  out  of  Washington,  D.  C,  with 
four  trucks,  and  serving  16  farmers, 
and  one  from  Wilkes-Barre,  Pa.,  to  New 
York  City,  which  has  regularly  filed 
freight  rates,  bills  of  lading,  etc.,  like 
a  railroad.  The  great  value  of  this  in- 
stitution is  the  time  which  is  saved  the 
farmers.  It  was  estimated  by  C.  T. 
Clayton,  of  the  United  States  Depart- 
ment of  Labor,  that  the  Rural  Motor 
Express,  if  developed  throughout  the 
country,  would  effect  a  labor  saving  of 
more  than  100,000  men.  Where  the  ex- 
press has  been  developed,  production 
has  increased  greatly.  C.  R.  Wilson,  of 
the  food  administration,  stated  that  its 
effect  upon  the  supply  of  food  in  Wash- 
ington has  been  marked,  and  he  esti- 
mated that  within  one  year  the  District 
of  Columbia  and  the  surrounding  coun- 
try would  be  practically  self-support- 
ing. 

There  was  a  great  deal  of  discussion 
at  the  meeting,  as  to  whether  it  is  more 
desirable  to  have  many  individual 
trucks  in  the  return  load  work,  than 
to  have  large  companies  organized  to 
tiike  care  of  the  business.  Some  believed 
that  the  proper  method  of  procedure  is 
to  encourage  large  concerns  to  take 
over  certain  routes  and  guarantee  serv- 
ice. They  argued  that  firms  owning 
trucks  would  not  care  to  go  into  the 
transportation  business  and  risk  hav- 
ing    them     loaded     with     undesirable 


freight,  neither  would  they  be  willing 
to  rely  on  the  haphazard  service  of  in- 
dividual trucks.  On  the  other  hand,  if 
responsible  concerns  would  guarantee 
service,  there  would  be  no  trouble  in 
obtaining  their  cooperation.  The  other 
and  more  general  opinion  of  the  meet- 
ing seemed  to  be,  that  while  the  above 
argument  is  sound,  in  this  present 
emergency  every  truck  possible  should 
be  utilized  and  encouraged  to  supply 
the  demand. 

The  opinions  of  the  meeting,  in  re- 
gard to  highways,  were  embodied  in  a 
resolution,  which  set  forth  the  fact 
that  with  proper  highways  the  trans- 
portation problem  of  the  country  would 
be  solved,  asserted  that  the  rulings  of 
various  departments  of  the  Government 
had  greatly  retarded  new  construction 
and  maintenance  and  urged  that  the 
Council  of  National  Defense  promul- 
gate a  governmental  policy  of  highway 
construction  and  maintenance  which 
will  permit  the  various  states  to  pro- 
ceed with  their  highway  work  on  a 
sound  basis. 


Concrete  Barges  Wanted  for 
New  York  Canal 

Concrete  barges  are  to  be  built  as 
soon  as  possible  for  use  on  the  New 
York  State  Barge  Canal,  which  is  now 
under  the  direction  of  the  committee 
on  inland  waterways  of  the  United 
States  railroad  admiiiistration.  The 
committee,  of  which  Gen.  W.  M.  Black 
is  chairman  and  Gen.  C.  Keller  is  sec- 
retary and  executive  director,  has  asked 
bids  for  the  construction  of  21  rein- 
forced concrete  barges,  of  approxi- 
mately 500-ton  carrying  capacity  each. 
Bids  are  to  be  received  by  the  com- 
mittee at  its  address,  601  G  Street, 
N.  W.,  Washington,  D.  C,  up  to  12  m., 
June  24. 


Distinguished   Service  Cross  for 
Three  Engineer  Officers 

The  new  Distinguished  Service  Cross 
of  the  United  States  Government  has 
been  awarded  to  Capt.  C.  Raymond 
Hulsart,  Lieut.  Paul  McLoud  and  Sec- 
ond Lieut.  Donald  Maclsaac  of  Ameri- 
can railway  engineer  regiments,  in 
recognition  of  their  behavior  in  the 
fight  on  Nov.  30,  southwest  of  Cambrai, 
when  the  American  engineers  assisted 
the  British  in  withstanding  a  German 
attack. 

Lieutenant  Colonel  of  Engineers 
Gets  Croix  de  Guerre 

Lieut.  Col.  Thomas  C.  Clarke  of  the 
110th  Engineers,  35th  Division,  has 
been  decorated  with  the  French  Croix  de 
Guerre,  according  to  a  cable  message 
received  by  his  brother-in-law,  Irving 
G.  Knox,  New  York  City.  Before  re- 
ceiving his  commission  some  months 
ago,  Lieutenant  Colonel  Clarke  was  en- 
gaged in  general  engineering  practice 
with  offices  at  111  Bro'idway,  New  York 
City.  He  is  the  son  of  the  late  Thomas 
Curtis  Clarke,  who  was  president  of  the 
American  Society  of  Civil  Engineers. 
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Engineering  Societies 


C.Jendar 


Annual  Meetings 


AMERICAN  INSTITUTK  OF  CHEMI- 
CAL ENGINEERS;  129  York  St.. 
Brooklyn,  N.  Y. ;  June  19-22,  Bjpr- 
lin,  N.  H. 

SOCIETY  FOR  THE  PROMOTION 
OF  ENGINEERING  EDUCATIQN  ; 
University  of  Pittsburgh ;  June  26- 
29,  Northwestern  University,  Evans- 
ton,   111. 

AMERICAN  CONCRETE  INSTI- 
TUTE ;  27  School  St.,  Boston ;  June 
27-29,  Atlantic  City,  N.  J. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS  ;  University  of 
Pennsylvania.  Philadelphia ;  June 
25-28,  Atlantic  City,  N.  J. 

AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS;  29  We.st 
39th  St.,  New  York  ;  June  26-28,  At- 
lantic City,   N.   J. 


The    Western    Society    of    Engineers 

discussed  the  coal  situation  in  Illinois 
at  the  meeting  held  in  Chicago,  June  3. 
The  meeting  was  addressed  by  F.  C. 
Honnold,  district  representative  of  the 
United  States  fuel  admin  isti-ation, 
and  members  of  the  coal  conservation 
committee  of  the  Illinois  fuel  adminis- 
tration. 

The  San  Francisco  Association  of 
Members  of  the  American  Society  of 
Civil  Engineers  held  a  joint  meeting 
with  the  Pacific  Railway  Club  on  May 
29,  at  which  William  C.  Edes,  chair- 
man and  chief  engineer,  Alaska  Rail- 
road Commission,  gave  an  illustrated 
address  on  "Government  Railroads  in 
Alaska."  Mr.  Edes  reviewed  the  prog- 
ress of  the  work  to  date  and  described 
notable  construction  features. 

The  New  England  Water-Works 
Assn.  and  the  Boston  Society  of  Civil 
Engineers  will  hold  a  joint  field  day 
and  excursion  to  Pemberton,  Mass., 
June  19.  The  excursion  will  leave  Bos- 
ton from  Rowe's  Wharf  at  10:15  a.m. 

The  Utah-Idaho  Yellowstone  High- 
way Assn.  held  its  annual  spring  con- 
vention in  St.  Anthony,  Idaho,  May  27. 
About  four  hundred  good  roads  enthu- 
siasts, including  many  prominent  pub- 
lic officials  and  road  builders  of  Idaho 
and  Utah,  were  present. 


degree  of  doctor  of  science  from  La- 
fayette College  at  the  commencement 
exercises  held  last  week  at  Easton, 
Pennsylvania. 

J.  Waldo  Smith,  chief  engi- 
neer of  the  Board  of  Water  Supply, 
City  of  New  York,  received  the  degree 
of  doctor  of  science  from  Columbia 
University  at  the  164th  annual  com- 
mencement. 

Maj.  David  A.  Watt,  Engi- 
neer Reserve  Corps,  has  been  detailed 
from  the  office  of  the  Chief  of  Engineers 
to  take  charge  of  the  proposed  dam  at 
Muscle  Shoals  on  the  Tennessee  River, 
succeeding  Col.  Hugh  L.  Cooper,  who 
recently  returned  to  France. 

W.  Parker  Ireland  has  be- 
come engineer  of  building  construction 
for  the  E.  I.  du  Pont  de  Nemours  Co., 
assigned  to  duty  on  the  construction 
of  the  powder  plant  now  being  erected 
by  the  du  Pont  company  near  Nash- 
ville, Tenn. 

Gaylord  Cummin,  formerly 
city  engineer,  Dayton,  Ohio,  and  who 
has  resigned  recently  as  city  manager 
of  Grand  Rapids,  Mich.,  has  become 
assistant  to  the  president,  Kelsey- 
Brewer  Co.,  public  utility  operators. 
Grand  Rapids. 


C   in    Porto   Rico  dorinc  the  ftiwiriril 
American  War. 

Upon  hia  return  from  mrriee  in 
Porto  Rico,  Colonel  Clayton  was 
elected  to  CongreM,  but  reentered  the 
military  service  two  yean  later  and 
served  in  the  Philippines,  Cuba  and 
and  Panama  Canal  Zone. 

Capt.  Charles  A.  Lihoeb- 
berry,  county  engineer  of  Whatcom 
County,  Washington,  with  headquar- 
ters at  Bellingham,  died  recently  at 
Camp  Lee,  Va.,  of  pneumonia.  Cap- 
tain Linderberry  entered  the  service 
early  in  January  and  at  the  time  of 
his  death  was  with  the  601st  Regiment 
of  Engineers.  In  !9I6  he  was  elected 
engineer  of  Whatcom  County,  having 
held  the  same  position  from  1910-1914. 
During  1914-15  he  was  city  engineer 
of  Bellingham.  Captain  LinderberT>' 
had  had  previous  military  training  and 
at  one  time  was  captain  of  Company 
M,  Second  Washington  Infantr>'.  He 
was  a  graduate  of  the  engineering 
school.  University  of  Washington. 


Obituary 


Personal  Notes 


A.  R.  Alling,  consulting  engi- 
neer, Greenville,  Miss.,  has  become 
resident  engineer,  Arkansas-Louisiana 
Highway  District,  with  headquarters  at 
McGehee,  Ark. 

William  H.  Kimball,  con- 
sulting engineer,  Davenport,  Iowa,  is 
now  associated  with  the  engineering 
division  of  the  Bureau  of  Industrial 
Housing  and  Transportation,  with 
headquarters  at  Washington,  D.  C. 

Dr.  Charles  R.  Mann,  of 
the  Carnegie  Foundation,  received  the 


Died  in  the  Service  of 
Their  Country 

Lieut. -Col.  Bertram  T. 
Clayton,  at  one  time  assistant 
engineer  of  the  Department  of  City 
Works  and  later  assistant  engineer  in 
the  Department  of  Finance  of  New 
York  City,  was  recently  killed  by  an 
enemy  aerial  bomb  while  serving  with 
the  American  Expeditionary  Forces  in 
France.  Colonel  Clayton  was  well 
known  in  Brooklyn,  where  he  organ- 
ized Troop  C  and  commanded  the  14th 
Regiment,  and  also  served  as  repre- 
sentative in  Congress  from  the  fourth 
district  At  the  beginning  of  the 
war.  Colonel  Clayton  was  placed  in 
charge  of  the  Army  Transport  Service 
ill  New  York  City,  but  at  his  request 
was   transferred   to   duty   oversers. 

He  was  bon*.  in  Alabama  in  .T862  and 
was  the  son  ot  Maj. -Gen.  H.  D.  Clay'on 
of  the  Confederate  Army.  Iq  1S82  he 
entered  the  United  States  Military 
Academy  at  West  Point,  from  w'nich 
he  was  graduated  four  years  later  and 
assigned  to  duty  as  second  lieutenant 
in  the  Eleventh  Infantry.  In  ISSS  he 
resigned  his  commission  to  engage  in 
the  practice  of  civil  engineering  in 
Brooklyn,  returning  to  military  life 
two  years  later  as  first  lieutenant  and 
adjutant  of  the  old  Thirteenth  Regi- 
ment of  Brooklyn.  He  was  made  major 
and  engineer  officer  of  the  Second 
Brigade  in  1893,  and  two  years  later 
organized  Troop  C  of  Brooklyn,  of 
which  he  was  the  first  captain.  Colonel 
Clavton  saw  active  service  with  Troon 


E.  H.  Spalding,  district  engi- 
neer for  the  Mesaba  district,  Duluth. 
Mesaba  &  Northern  Ry..  died  at  his 
home  in  Duluth  .May  28.  .Mr.  Spalding 
spent  the  earlier  part  of  his  life  in  en- 
gineering work  m  foreign  countries. 
going  to  Duluth  from  Mexico  in  1893, 
previous  to  which  he  had  been  in  Rus- 
sia and  South  -America.  During  his 
early  residence  in  Duluth  he  was  con- 
nected with  his  father.  H.  C.  Spalding 
of  the  Minnesota  Canal  Co.,  which 
company  was  promoted  to  carry 
through  a  project  to  bring  iron  ore 
from  the  range  by  means  of  canals  to 
be  built  in  connection  with  rivers. 

Clarence  R  u  f  i*  s  N  e.h  e  r  . 
consulting  engineer,  Buffalo.  N.  V.. 
died  i.cently  in  that  city.  .Mr.  Neher 
had  been  engaged  in  engineering  work 
since  1880,  first  as  a  rodman  withfthe 
Blossburg  Coal  Co.,  Blossburg,  Pen.i. 
He  was  subse<iuently  employed  by  the 
Ohio  &  Western  R.R.  and  the  Rich- 
mond &  Danville  R.R.  In  18S9  Mr. 
Neher  was  appointed  division  engineer 
of  the  Rohester  <^  vision  of  the  West- 
ern New  York  &  Pennsylvania  R.R. 
and  in  1896  became  resident  engineer 
of  the  western  division.  New  York 
c'tate    Department   of    En.  .:.    in 

charge   of   all   canal   and  de- 

sign and  ctmstruction  in  n\:\i  i;\:sion. 
He  had  recently  Noen  identified  with 
the  construction  of  the  new  trolley  line 
of  the  International  Railway  Co.  t>»- 
tween  Buffalo  and  Niagara  Falls, 
which  has  just  been  put   in  operation. 

David  Webster,  consulting 
engineer  and  specialist  in  water  works 
projects.  Brantford,  Ontario,  di^d  re- 
cently in  that  city. 

George  D.  rosERTsoN, 
county  engineer  of  Grays  Harbor 
County.  W.^shington.  died  at  Monte- 
sano  Slay  28.  At  the  time  of  his  death 
Mr.  Robertson  held  a  commission  in  the 
Natioial  Guard  of  the  state  of  Wnsh- 
ington  a.^  major  of  the  Seccnd  Bat- 
talion. Third  Infantrv*. 


NEWS  OF  Engineering  Industries 


FOR  MANUFACTURERS  WHO  SERVE  ENGINEERS  AND  CONTRACTORS 


New  Government  Agency  Starts  Lining  Up  War- 
Work  Possibilities  of  Industries 

Asks  Chambers  of  Commerce  to  Propose  Zone  Directors — Cleveland 
Industries  Already  Organized 


The  20  men  erroneously  announced 
in  last  week's  issue  as  the  regional  di- 
rectors are  the  officers  of  the  various 
chambers  of  commerce  asked  to  help 
organize  their  regions. 


Letters  have  been  sent  out  by 
Charles  A.  Otis,  chief  of  the  section 
of  resources  and  conversion  of  the 
War  Industries  Board,  looking  to  the 
organization  of  that  agency,  which 
was  recently  created  to  assemble  data 
concerning  industries  now  engaged  in 
war  work,  or  capable  now  or  in  the 
future  of  taking  on  more  war  work. 
The  creation  of  such  a  section  was 
noted  in  Engineering  News-Record  of 
last  week,  p.  1112.  The  letters  were 
addressed    to    the    presidents    of    the 


gion  and  be  the  personal  point  of  con- 
tact"; he  is  to  be  "a  prominent  and 
forceful  business  man  in  whom  the  dis- 
trict has  confidence." 

Each  regional  organization  is  to 
develop  "(1)  existing  sources  of  sup- 
ply; (2)  the  necessity  for  the  creation 
of  new  facilities;  (3)  the  necessity  for 
opening  up  new  or  additional  sources 
of  supply  and  (4)  the  expediency  of 
converting  existing  facilities  to  new 
usage  in  order  that  the  requirements 
may   be   fully   met,   and   also   in   order 


THE    TWKNTY     REGIONS    AS     TENTATIVELY    DEFINED— BOUNDARY    LINES 
SUBJECT     TO     ADJUSTMENT 


chambers  of  commerce  of  the  principal 
cities  in  each  of  the  20  regions  into 
which  the  section  divides  the  country. 
Each  chamber  of  commerce  is  asked  to 
organize  its  respective  region  and  sug- 
gest the  names  of  three  or  four  men 
suitable  for  appointment  as  regional 
director. 

There  will  be  in  each  region  a  repre- 
sentative appointed  as  the  one  who 
will  be  in  contact  with  the  chief  of  the 
section  in  Washington.  He  is  to  be 
preferably  a  local  man,  familiar  with 
the  conditions  of  the  district  he  repre- 


that  the  existing  facilities  of  organiza- 
tions whose  normal  business  may  have 
been  interrupted,  curtailed  or  destroyed 
through  war  conditions  may  be  utilized 
to  the  fullest  extent  possible." 

In    Cleveland   and    northern    Ohio   a 
survey  of  the  kind  proposed  has  been 

under    way    for    some    time,    conducted  ^  

voluntarily    by    the    manufacturers    of     been"  taken  in   a  joint   meeting   of  the 


Coal  Shortage  Shifts  War 
Orders  From  East 

Congestion    and    Certainty    That    Fuel 

Demand  Will  Exceed  Supply  Force 

Action — Economy  Urged 

No  new  orders  for  war  materials 
will  be  placed  in  the  East  where  it  can 
be  avoided,  according  to  the  recently 
announced  decision  of  the  War  Indus- 
tries Board  and  the  fuel  and  railroad 
administrations.  This  action  follows  the 
announcement  that  an  average  weekly 
production  of  more  than  12,- 
000,000  tons  of  bituminous  coal 
would  be  necessary  to  maintain 
the  output  required  by  the  ever- 
increasing  demand  of  the  war 
machine,  and  to  keep  the  coun- 
try warm  during  the  coal  year 
which  will  end  Apr.  1,  1919. 
It  is  stated  that  this  amount 
exceeds  the  record  production 
for  any  single  week  in  the  his- 
tory of  bituminous  coal  pro- 
duction, the  nearest  approach 
to  it  having  been  reached  in 
the  record  week  of  May  25, 
when  it  was  estimated  to  have 
reached  the  unprecedented  fig- 
ure of  11,811,000  net  tons. 

The   estimated   gross   amount 
that    will    be    required    for    the 
year    mentioned    is    634,594,000 
net   tons.      This    represents    an 
increase  of  79,866,000  net  tons 
over    the    amount    produced    in 
1917,  which  was  554,728,000  net 
tons,   and   this    quantity   repre- 
sented   a    record    of    50,000,000 
tons    greater   than   ever   before 
in  the   history   of  the   country. 
Owing   to  the   concentration   of  war 
plants  in  the  New  England  and  North 
Atlantic   States,  and  to  the   fact  that 
most  of  the  bituminous  mines  are  west 
of  the   Allegheny   mountains,   and   the 
railways  entering  these  sections  are  al- 
ready taxed  to  the  limit,  measures  have 


the  district.  Mr.  Otis,  recently  presi- 
dent of  the  Cleveland  Chamber  of 
Commerce,  is  understood  to  have  con- 
ceived the  idea  of  such  a  survey,  and 
prior  to  the   formation   of  the   section 


sents.     He  is  in  no  way  connected  with     he   was    called    to    Washington   by   the 
the  supply  and  purchasing  agencies  of     War  Industries  Board  to  make  a  study 


the  Government,  except  for  the  purpose 
of  submitting  information  gatnered  in 
his  district  through  the  regional  or- 
ganization. "He  must  be  willing," 
states  the  letter,  "to  give  his  servires 
and  assume  responsibility  for  his  re- 
1156 


of  work  of  this  nature.  Because  of  the 
experience  obtained  at  Cleveland,  he 
gives  an  outline  of  what  has  been  done 
there,  and  suggests  that  it  be  followed 
as  far  as  possible.  How  the  work  is 
organized  there  is  told  on  p.  1127. 


War  Industries  Board  and  the  fuel  and 
railroad  administrations  to  restrict 
further  the  expansion  of  industries  in 
these  sections.  The  expansion  of  the 
"less  essential"  industries  was  stopped 
some  time  ago,  but  these  measures  will 
effect  even  the  largest  and  most  im- 
portant, and  have  in  view  the  divert- 
ing of  the  demand  for  fuel  to  those 
sections  of  the  country  not  so  heavily 
taxed,  so  as  to  insure  .'is  large  a  sup- 
ply to  domestic  consumers  as  possible 
— a  demand  that  is  secondary  in  im- 
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portance  only  to  actual  war  produc- 
tion. This,  however,  although  afford- 
ing some  relief  in  certain  parts  of  the 
country  is  entirely  independent  of  pro- 
duction and  does  not  lessen  the  neces- 
sity for  utmost  economy  in  all  parts 
of  the  country. 

It  is  asserted  that  the  coal  industry 
is  unable  to  meet  the  situation,  the  car 
shortage  adding  to  the  seriousness  of 
the  problem.  The  utmost  economy, 
especially  in  the  industries  not  em- 
ployed on  v/ar  work,  in  power  plants 
that  use  an  amount  of  coal  out  of  pro- 
nortion  to  the  power  produced,  and  by 
domestic  consumers  is  vital,  and  the 
saving  of  coal,  in  every  possible  way 
and  by  all  of  the  people,  is  needed 
peremptorily.  Should  an  actual  deficit 
of  even  half  a  million  tons  occur  it 
v/ould  mean  a  coal  sL.itage  bringing 
on  personal  privation  and  an  industrial 
disaster  of  appalling  magnitude,  say 
men  who  have  studied  the  situation. 

The  fuel  administration  is  send- 
ing out  engineers  and  inspectors  to 
every  one  of  the  250,000  steam  pro- 
ducing plants,  empowered  to  enforce 
improvement  in  both  equipment  and 
firing  practice,  as  well  as  to  organize 
shop  committees  in  factories,  even 
going  to  the  length  of  personal  instruc- 
tion to  engineers  and  firemen. 


To  Reclaim  Injured  Soldier 
for  Industry 

Put  Men  in  Occupations  Allied  to  For- 
mer   Work    Where    Possible,    Says 
Red  Cross  Director 

To  raise  the  maimed  soldier  from 
being  a  mere  object  of  charity,  into  the 
status  of  a  useful  citizen,  by  making 
him  a  productive  factor  and  a  finan- 
cial asset  to  his  employer,  is  the  sub- 
stance of  a  brief  recently  received  from 
the  Red  Cross.  It  is  written  by  Douglas 
C.  McMurtrie,  director  of  the  Red  Cross 
Institute  for  Crippled  and  Disabled 
Men,  New  York  City. 

His  suggestions  are  based  on  the  suc- 
cessful experience  of  the  European 
countries  in  vocational  training,  end  his 
aim  is  the  "restoring  crippled  men  to 
the  greatest  possible  degree  and  the 
sparing  of  the  community  the  burden  of 
unproductivity  on  the  part  of  thousands 
of  its  best  citizens." 

Although  most  of  the  maimed  sol- 
diers will  not  be  able  to  return  to  their 
former  occupations  their  inability  will 
not  prohibit  them  from  being  trained 
for  some  other  associated  trades. 

"The  education  of  the  adult  is  made 
up  largely  of  his  working  experience," 
said  Mr.  McMurtrie.  "The  groundwork 
of  training  in  his  past  occupation  must 
under  no  circumstances  be  abandoned. 
The  new  trade  must  be  related  to  the 
former  one  or  be,  perhaps,  an  extension 
or  specialization  of  it.  For  example,  a 
man  who  had  done  manual  work  in  the 
building  trades  may  by  instruction  in 
architectural  drafting  and  the  interpre- 
tation of  plans  be  fitted  for  a  foreman's 
job,  in  which  the  lack  of  an  arm  would 


not  prove  of  serious  handicap.  A  train- 
man who  had  lost  a  leg  might  wisely 
be  prepared  as  a  telegraph<;r,  .so  that 
he  could  go  back  to  railroad  work,  with 
the  practice  of  which  he  is  already 
familiar." 

A  dangerous  situation  will  develop 
unless  the  erroneous  impression  is  cor- 
rected, that  now  exists  among  business 
men  and  manufacturers,  that  they  will 
be  called  upon,  merely  to  "take  care  of" 
the  soldiers  from  the  standpoint  of  a 
patriotic  sacrifice,  in  Mr.  McMurtrie's 
belief.  "Too  many  employers  are  readv 
to  give  the  cripple  alms,  but  are  not 
Willi../  to  expend  the  thought  necessary 
to  place  him  in  a  suitable  job,"  he  as- 
serted. 

He  states  that  the  weakness  of  this 
method  lies  in  the  fact  that  a  man  who 
is  given  charity,  or  even  a  charity  job 
will  sooner  or  later  expect  such  assist- 
ance as  a  right  and  should  a  serious 
period  of  depression  occur  after  the^ 
war,  social  unrest  and  discontent  will 
be  aggravated  by  large  numbers  of  idle 
soldiers  obsessed  with  that  impression. 
The  "will  to  work"  when  once  destroyed 
by  exposure  to  "sentimental  sympathy 
of  family  and  friends"  is  beyond  restor- 
ation; hence,  he  urges  immediate  con- 
sideration of  the  problem.  He  says, 
further : 

"This,  then,  constitutes  the  cliarge  of 
patriotic   duty   upon   the   employer: 

"To  study  the  jobs  under  his  juris- 
diction to  determine  what  ones  might 
be  satisfactorily  held  by  cripples;  to 
give  the  cripples  preference  for  these 
jobs ;  to  consider  thoughtfully  the  ap- 
plications of  disabled  men  for  employ- 
ment, bearing  in  mind  the  importance  of 
utilizing  to  as  great  an  extent  as  pos- 
sible labor  which  would  otherwise  be 
unproductive;  to  do  the  returned  sol- 
dier the  honor  of  offering  him  real  em- 
ployment, rather  than  proffering  him 
tho  ignominy  of  a  charity  job." 

He  concludes  by  urging  cooperation 
to  accomplish  this  inspiring  possibility. 


Lime  Manufaclurern'  A.s.«a>ciation 
tu  lluld  Annual  Meeting 

The  postponed  annual  meeting  of  the 
National  Lime  Manofacturpn'  Ann. 
wih  be  held  at  t'le  Hotel  Statler,  Cleve- 
land, Ohio,  June  19-20. 

The  organization  of  the  Lime  As- 
sociation by  the  action  of  the  manofac- 
turers  at  this  meeting  will,  it  is  as- 
serted, be  of  prime  importance.  The 
first  day  will  be  largely  devoted  to  thia 
subject,  as  well  as  to  the  reading  of 
several   papers  on   lime   production. 

The  second  day  will  be  given  to  an 
excursion  to  the  Kelley  Island  Lime 
and  Transport  Co.'s  Marblehead  plant 
and  the  discussion  of  problems  on  the 
ground. 


Prompt  Payment  of  Bills  Brings 
Saving  to  Engineer  Dopot 

The  saving  made  by  the  finance  divi- 
sion of  the  General  Engineer  Depot,  U. 
S.  A.,  through  cash  discounts  on  pay- 
ment of  bills  within  10  days  from  date 
of  invoices,  amounted  to  $166.25G.0;{ 
during  the  p-riod  Nov.  1,  1917,  to  May 
1  1918.  Mnny  of  the  discounts  ob- 
tained were  on  materials  of  which  the 
prices  had  been  fixed. 


Warren  Brothers  Win  Oklahoma 
Highway  Suit 

Contracts  for  55  miles  of  warrenite 
on  a  compressed  stone  base  and  tj3 
miles  of  additional  grading  were  de- 
clared legal  on  May  30  by  Judge  Hig- 
gins  of  the  Oklahoma  district  court  in 
session  at  Okmulgee.  This  work  was 
let  in  December,  1917,  under  a  bond 
issue  for  $800,000.  The  point  at  issue 
was  whether  it  w£s  legal  for  the  au- 
thorities to  specify  a  patented  pave- 
ment for  the  work. 


Assistant  to  War  Secretary 
for  Industrial  Relation.s 

An  assistant  to  the  Secretar>-  of  War 
to  have  charge  of  industrial  relations 
has  been  appointed  by  Mr.  Baker.  He  is 
Ernest  M.  Hopkins,  president  of  Dart- 
mouth College,  from  which  he  was 
graduated  in  1901.  He  has  been  in 
charge  of  the  industrial  relations  of 
the  Quartermaster  Department  since 
1917,  prior  to  which  he  held  similar 
posts  in  the  Bell  Telephone  Co.,  the 
Curtis  Publishing  Co.  and  elsewhere. 


Business  Notes 


M.  C.  Turpin.  recently  assistant  to 
the  publicity  manager  of  the  Westing- 
house  Co.,  East  Pittsburgh,  Penn.,  has 
resigned  to  became  assistant  manager 
of  L  }  techni.-al  publicity  bureau  of  the 
Ordnance  Department  at  Washington. 
Mr.  Turpin  hat",  been  with  the  West- 
inghouse   Co.    since    1909. 

William  W.  Corlett  has  been  appoint- 
ed general  solicitor  of  the  United  States 
Steel  Corporation,  succeeiling  the  late 
Col.  ilaynal  C.  B-^lling,  who  was  killed 
in  France  in  April.  Mr.  Corlett  has 
been  on  the  legal  staff  of  the  Steel  Cor- 
poration since  1908. 

"The  Dravo  Contraciing  Co.,  Engi- 
neering Works  Department"  is  the 
name  of  the  N«'viUe  Island  plant  of  the 
Dravo  Contracting  Co..  Pittsburgh.  An 
entirely  separate  purchasing,  account- 
ing and  engineering  organiration  has 
been  installed.  J.  D.  B.^rg  has  been 
made  vice-president  of  the  Dravo  Con- 
tracting Co..  in  charge  of  the  engineer- 
ing works  department. 

E.  Francis  McCrossin  has  found  it 
necessary,  on  account  of  engineering 
duties,  to  withdraw  from  the  firm  of 
McCrossin  &  Darrah.  representing  the 
Link-Belt  Co.  in  Alabama.  John  F. 
Darrah  will  hereafter  be  the  sole  rep- 
resentative of  ^he  Link- Belt  Co.  in  the 
territory,  with  offices  at  751  Brown- 
Marx   Building,  Birmingham. 


Proposals 


For  Proposals    Advertised    See    Pages 
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WATER-WORKS 


Bids 
Close 


See  Eng.    • 
News-Record 


June  17   Hamilton,    Ont June  13 

June  17   Miller,    S.    D June  13 

June  19  Chicago,     111 June  13 

June  20  Galveston,  Tex May  23 

June  22   Abilene,   Tex Mav  2  3 

Adv.  May  23. 

June  24  Sccbey,    Mont May  30 

June  25  Watervliet,    N.    Y June  13 

Adv.    June    G    and    13. 

June  27   Ossining,     N.     Y June  6 

Adv.    .June    6    and    13. 

June  28  Newcastle,  Wyo June  13 


SEWERS 

June  17   Central    Palls,    K.    1 June    6 

June  17  Elmhurst,    111 June    6 

June  18  Boston,    Ma.ss Tune  13 

June  18  Sheffield,   Ala ..June  13 

June  19  Huntington,    W.    Va June   13 

June  20  Morton   Grove,    111 Tune   13 

June  20  Chicago,     III May   30 

June  22  West  Allir,.  Wis _.  .  .June    6 

June  24  Scobey,    Mont May  30 

June  26  Junction    City,    Kan June   13 

June  27  Ossining,    N.    Y June    C 

Adv.    June    C    and    13. " 
July  10   Bridgeport,     Conn lurie   13 

Adv.    June    13. 


BRinGES 

June  14   Chittenango,    N.    Y June    6 

June  20  Cheyenne,     Okla June  13 

June  24  Pen.sacola,   Fla June  13 

June  24  Nile,   Wash June    6 

June  27   Harrisburg,    Pa Tune  13 

June  29   Charleston,    W.    Va June    G 

July   31   Santa    Uoiningo Mav   10 

Adv.  May  IG. 


STREETS  AND  ROADS 

Central    Falls.    H.    I June      G 

Muskegon,   Mich June    G 

Adv.  June  G. 

Mayville,    N.    D June  13 

New  Haven,  Conn June  13 

Chicago,     111 June  13 

Albany.   N.   Y June  13 

Miami  Beach,  Kla June  13 

Adv.  June  13. 

Portland,    Ore May  30 

Pittsburgh,    Pa Mine    G 

Massaclnisets      June   13 

Boslnii,     Mass Juni'   13 


J  une 

17 

June 

17 

June  17 

Jnne 

17 

June 

17 

June 

17 

June 

18 

June 

18 

June 

18 

June 

18 

June  18 
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June  19   Preston,     Minn June    6 

June  19  Chicago,    111 June  13 

June  20  Tulare,   Cal June  13 

.June  20   Indiana    May   30 

June  20   Somerset,  Pa June    6 

June  22   Tombstone,     Ariz June    6 

June  22  Bisbee,    Ariz June  13 

June  24  Rockford,     Ala May  30 

June  24  Tennessee    June    G 

Adv.  June  6. 

June  24   Minneapolis,    Minn June   13 

June  24   Everet,    Wash June   13 

June  24   California      June   13 

June  25  Ripley,    W.    Va June    6 

j  June  25  Seattle,     Wash June  13 

i  June  25  Jersey   City,   N.   J June   13 

I  June  25  Tennessee    June    6 

Adv.    June    6. 

I  June  27   McCormick,    S.    C Tune  13 

June  28   Point    Pleasant,    W.    Va.  ...June    6 

I  June  28  Topeka,     Kan.. June  13 

I   June  29   Hamilton,     O June  13 

June  31   Oswego,  Kan May  IG 

July     1   Chicago,    111 June    6 

July     2   Pennsylvania    June   13 

.Tuly     3   Cleburne.    Tex June  13 

July     8   Liberty,   Tex June  13 

July     8   Chaska,     Minn June   13 

July     9   Sharon,     Pa Tune  13 

July     9  Sharon     June    6 

Aug.     1  Cleveland,     O Mar.   28 


EXCAVATION    AND  DREDGING 

June  17  Jackson,     Tenn Tune    G 

June  18  Albany,     i\.     Y May  30 

June  18   Hannibal,   Mo June  13 

June  20  Council   Bluffs.    la June  13 

June  20   New    Jersey June   13 

June  20  Storm    Lake,     la June  13 

June  21   Lesueur   Center,   r.Ti.in June  13 

June  22  Winamac,    Ind Tune  13 

June   26   Shreveport,    La Tune    6 

June  26  Glenwood,    la June  13 

June  27  Dakota    City,    la June  IS 

June  28   SKyton,    Minn June   13 

June  28  Worthington,    Minn June   13 

July     2  Greenville,    Mis:< June    G 


INDUSTRIAL  WORKS 

June  20   South  Boston   (Boston  1'.  O. 

Mass June   13 

June   28   Newark,     N.     Y June    6 

Adv.  June  G. 

June  30   Sioux  City.   l;i June    G 

July     1   Chicago,    111 June  13 


BUILDINGS 

June   14   Philinont,    X,    Y May   30 

June  15   Baldwin,     Fla May  30 

June  15  Bellefontaine.   O May  30 

June  15  Cleveland.     (V  June   13 


Bids  See  Eng. 
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June  17   Brooklyn,    N.    Y June  13 

June   18  Zanesville,  O May   30 

June  18   Rutland,   Mass' June    G 

June   18   New  Britain.  Conn June    G 

June  18  Whitesboro.   N.    Y June    G 

June  20  Bottineau,    N.    1) June  13 

June  20  Chicago,    111 June   13 

June  21   Boyles,     Ala June   13 

June  24  Phoenix,  Ariz June  13 

June  25  Austin,    Tex June    G 

June  25  Wichita  Falls,  Tex June  13 

.Tune  26  Lansing,     Mich June    G 

June  27  Ossining,    N.    Y June    6 

Adv.    June    G    and    13. 

June  28  Centralia,     Wash June    6 

June  30  Fargo,    N.    D June  13 

July     1  Chicago,    111 May  23 

July     1   Sioux  Falls,  S.  D June  13 

July     9  Manhattan,    Kan June  13 


FEDERAL   GOVERNMENT   WORK 


June  14   Motors,    Generators,    etc    — 

Washington.   D.   C June 

June  17  Commandant's  Quarters,  etc. 

— San    Diego,    Cal May 

June  17  Sprinkler  System — Brook- 
lyn,  N.   Y May 

June   17   Wharf  and  Trestle — Charles- 
ton,   S.    C May 

June  17  Storage    Sheds — -Spec.     3051 

— Washington,  D.  C June 

June  17  Ammunition   Filling  Houses 
^Spec.    No.    3006 — Ft.    Mif- 
,   flin.  Pa May 

June  17   Core  Ovens — Spec.  No.  3036 

— Washington.    D.    C Mav 

Adv.  May  23. 

June  17  Alterations  and  Additions — 
Spec.  3048 — Great  Lakes, 
111 June 

June  1 7  Chronometer  and  Time  Sta- 
tion— Spec.  3071— Mare  Is- 
land, Cal.    (Vallejo,   P.   O.)   June 

June  17  Building   —    Spec.    3095    — 

Washington,  D.  C June 

June  17  Storehouse,     Shops,     Etc. — 

Spec.  294 — Cape  May,  N.  J.June 

June  17  Cranes — Spec.  3028 — Brook- 
lyn,   N.    Y June 

June  17  Magazine  Buildings — Spec. 
2927  —  Lake  Denmark,  N. 
J June 

June  20  Levee  Work — St.  Louis,Mo.  May 
Adv.  May  23. 

June  20  Mattress  and  Dike  Construc- 
tion— Pine  Bluff,  Ark May 

Adv.  May  23. 

June  21    Engines,  Compressors,  etc. — 

New    Orleans,    La June 

Adv.    June    13. 

June  2  4  Fire  Protection  and  Water 
Systems — Spec.  2970 — Lake 
Denmark.  N.J June 

.June  24  Removing  Radio  Tower — 
Spec.  3073 — Cordova.  Alas- 
ka     June 

June  24  Buildings.  Pavement,  etc. 
— Spec.  3044 — San  Diego. 
Cal June 

June   24  Emergency    Hospital — Spec. 

3070 — Norfolk.    Va June 

June  24  Fire  Protection   System — 
Spec.    2970 — Lake    Denmark 
N.  J June 

June  24  Water  Work.s — Spec.  2970 — 

Great    Lakes.    Ill June 

June  24   Buildings  —   Sjiec.    3078    — 

Washington.   1").  C .Tune 
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Force  Engineering  Students 
to  Stay  in  College 

ONLY  those  who  are  hidebound  by  outworn  military' 
traditions  will  lack  sympathy  with  the  views  ex- 
pressed by  Dean  Richards  of  the  college  of  engineering 
of  the  University  of  Illinois  in  his  letter  to  Secretary 
Baker,  printed  in  the  news  section  of  this  issue.  In  a 
war  of  engineering  we  are  deliberately  cutting  ofT  our 
supply  of  young  engineers.  By  indirection  we  are  even 
forcing  into  the  service  those  of  "upper-third"  stand- 
ing, not  even  obliging  them  to  complete  their  work.  They 
TYiay  stay  in  college  under  the  regulations,  but  they  will 
not  stay,  for  fear  of  being  branded  "slackers."  Only  by 
ordering  them  to  remain  can  we,  in  a  long  drawn  out 
war,  insure  the  essential  supply  of  technical  brains. 
Engineering  teachers  and  engineers  generally  should 
write  to  Washington  urging  upon  the  Government  the 
suggestion  Dean  Richards  makes.  It  is  the  highest 
patriotism.  The  engineering  societies  can  do  a  big  work 
here — in  fact,  they  have  a  clear  duty  to  perform.  The 
selective  draft  has  worked  well  in  providing  for  the  re- 
lease of  family  breadwinners.  Slowly  the  same  clear 
thinking  is  being  applied  to  industrial  needs.  We  can 
and  should  accelerate  the  process. 

Federal  Government 
Should  Set  Example 

SERIOUS  water  shortage  is  threatened  at  Washing- 
ton. To  lessen  the  danger  Congress  should  not  fail  to 
carry  out  two  recommendations  made  last  November 
by  the  Secretary  of  War.  These  were  apparently  over- 
looked in  framing  the  District  appropriation  bill  for 
1918-19,  so  Secretary  Baker  has  just  renewed  them. 
One  called  for  the  very  modesi  appropriation  of  $32,000 
to  complete  the  metering  of  services  through  which 
water  is  supplied  for  Federal  purposes  in  Washington. 
The  other  recommendation,  if  followed,  would  result  in 
saving  nearly  3,000,000  gal.  a  day  of  filtered  water  now 
used  for  condensing  purposes  at  the  Government  Print- 
ing Office.  All  this  water  could  be  saved  by  supplying 
the  printing  plant  with  electric  power  from  the  Capitol 
power  plant  not  far  distant,  as  was  proposed  by  Secre- 
tary Baker  last  November.  Why  the  District  Appropria- 
tion committee  should  have  overlooked  these  two  recom- 
mendations it  is  difficult  to  see.  Each,  a  measure  of 
economy  and  of  safety  in  ordin.iry  times,  is  many  fol.l 
more  necessary  in  war  times.  When  officers  of  the  Fed- 
eral Government  are  not  sparinj  time,  energy  or  money 
to  urge  upcn  the  people  of  the  country  ever>'  possible 
measure  of  thrift  and  economy,  it  seems  utterly  ine.\- 
cusable  to  continue  to  practise  wholesale  wastefulness  in 


Washington,  where  there  is  no  lack  of  power  to  see  that 
measures  of  economy  are  both  authorized  and  enforced. 
The  Federal  Government  should  set  the  example.  The 
District  of  Columbia  should  be  a  model  of  good  munici- 
pal government  for  the  whole  country. 

Issuing  Bonds  for 

Annual  Flood  Damages 

MEETING  annual  flood  daniages  by  bond  issues  is  a 
bad  habit  for  a  city  to  acquire.  A  western  city  met 
flood  damages  a  year  ago  by  issuing  warranto.  This 
year  no  money  was  available  to  take  up  the  warrants. 
so  the  city  council  voted  bonds  for  the  purpose.  Mean- 
while, the  same  "creek"  has  been  in  flood  and  the  cit>- 
council  proposes  to  issue  still  more  bonds  "as  soon  as  the 
actual  cost  of  this  year's  rampage  is  determined."  The 
flood  warrants  converted  into  bonds  amounted  to  $6000 
and  it  is  estimated  that  this  year's  flood  damages  will 
be  about  the  same.  The  sum  of  $6000  ever>-  year  would 
pay  interest  charges  on  $100,000,  which  might  provide 
adequate  flood-protection  works- 
Free  Garbage  Service 
and  Share  in  Profits 

REDUCING  the  expense  of  garbage  collection  and 
disposal  is  all  that  m  >st  cities  whose  otficials  know 
how  to  figure  costs  have  hoped  for,  until  recently.  Few, 
indeed,  have  had  such  hopes  realized.  At  best*  the 
price  received  for  the  garbage  after  collection,  or  th«. 
profit  realized  from  municipally  owned  disposal  works. 
has  helped  pay  the  cost  of  collection.  A  different  stor>- 
comes  from  Wichita.  A  contractor  has  recently  agreed 
to  collect  the  garbage  of  that  city  fre^  of  charge  and  to 
feed  it  to  hogs.  He  has  also  agn^d  to  pay  ihe  city 
10^^,  of  whatever  profit  the  hog-  '.    The  contract 

is  so  commendable  in  many  ro;  .it  it  i.<  printed 

on  p.  1180.  It  might  be  better  elsewhere- -piss ibly  it 
would  have  been  better  in  Wichita— to  have  the  super- 
intondtMit  who  i.-»  to  keep  check  on  the  contractor  paid  by 
the  city  instead  of  the  contractor,  and  to  have  a  provision 
for  the  taking  over  by  the  city  of  the  plant  of  the  con- 
tractor at  the  expiration  of  the  contract  in  case  tJ»e  con- 
tract is  not  renewed. 

Work  to  Be  Done  in 

Freeing  Toll  Bridges 

NEWS  that  means  progress  tells  of  a  highway  bridge 
across  the  Delaware  River  '  -.ipertY, 

free  to  public  travel.    There  i.-^  ^es  in 

the  news — it  brings  a  reminder  of  the  turnpike  period. 
when  toll  gates  barred  nearly  every  avenue  of  traffic. 
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Those  days  are  long  past;  a  broader  sense  of  public 
obligation  prevails  today.  But  in  spite  of  this  progress 
away  from  the  toll  road,  until  this  month  there  existed 
not  a  single  free  highway  between  New  Jersey  and 
Pennsylvania.  Evc-ry  bridge  was  a  toll  station,  sixteen 
in  all.  It  is  evident  that  much  work  remains  to  be  done 
before  our  road  system  is  entirely  delivered  from  its 
old  bonds.  But  though  distant,  the  time  is  in  prospect 
when  every  strategic  connecting  link  will  be  as  free  of 
hindrance  as  the  highways  themselves. 


Ethics  for  Engineers  in  Peace  and  in  War 

U  \  PROFESSION  has  for  its  prime  object  the  serv- 

-Zvice  it  can  render  to  humanity.  Reward  or  finan- 
cial gain  should  be  a  subordinate  consideration." 

These  sentences  are  quoted  directly  from  the  code  of 
ethics  adopted  by  the  American  Medical  Association,  as 
stated  in  a  paper  read  by  Morris  L.  Cooke  last  week  at 
the  Worcester  meeting  of  the  American  Society  of  Me- 
chanical Engineers, 

The  titla  of  Mr.  Cooke's  paper  was  "The  Public  In- 
terest as  the  Bed  Rock  of  Professional  Practice."  He 
pointed  out  that  the  codes  of  professional  ethics  which 
have  been  adopted  by  various  engineering  societies  have 
hitherto  ic^nored  the  obligation  which  engineers,  as  mem- 
bers of  a  profession,  owe  to  the  public,  while  this  obliga- 
tion is  definitely  recognized  in  the  formal  codes  of  the 
architects,  and  the  lawyers,  as  well  as  the  physicians. 

In  the  present  emergency,  engineers  as  a  class  are 
making  every  possible  effort  to  serve  the  common  cause 
at  a  sacrifice  of  personal  convenience,  financial  interest 
and  life  itself.  At  this  time,  therefore,  argued  Mr. 
Cooke,  when  engineers  are  displaying  patriotism  and 
devotion  to  hijh  ideals  of  public  service  as  never  be- 
fore, it  would  be  appropriate  to  redraft  their  written 
codes  of  ethics  so  as  definitely  to  recognize  the  obliga- 
tion which  the  engineer  owes  to  the  public. 

There  was  no  dissent,  in  the  discussion  at  Worcester, 
from  Mr.  Cooke's  proposals.  It  is  undeniably  true  that 
engineers  as  a  class  are  now  displaying  a  patriotic  zeal 
and  sacrifice  in  the  country's  service  equal  at  least  to 
that  displayed  by  members  of  any  other  profession.  And 
this  was  also  true  before  the  war  emergency.  Few  will 
doubt  that  the  devotion  to  the  public  interest  of  the 
average  engineer  has  been  at  least  equal  to  that  of  the 
average  lawyer,  notwithstanding  any  differences  in  the 
written  codes  of  ethics  of  the  two  professions. 

None  will  question  the  desirability  of  redrafting  our 
codes  of  professional  conduct  to  conform  to  the  high 
ideals  of  public  service  with  which  the  war  necessities 
have  inspired  men.  More  urgent  at  the  present  time, 
however,  is  it  that  these  high  ideals  shall  be  universally 
recognized  and  observed.  In  accordance  with  the  prin- 
ciples laid  down  by  Mr.  Cooke,  the  profession  looks  to  all 
its  members  engaged  in  war  work,  whether  in  uniform 
or  in  the  industrial  army,  to  place  the  nation's  interest 
foremost  under  all  conditions. 

To  put  this  in  a  very  practical  way,  this  means  that 
any  man  who  places  personal  or  commercial  interest 
ahead  of  the  national  welfare  in  any  department  of  war 
work  is  falling  short  of  his  duty.  There  should  be  no 
grabbing  for  war  contracts.  No  man  and  no  concern 
has  a  right  to  undertake  work  which  another  can  do 


better  or  more  rapidly.  The  nation  wants  guns,  air- 
planes, ships,  clothing  and  a  thousand  other  necessities 
in  the  shortest  possible  time.  The  only  question  in  dis- 
tributing this  work  should  be  the  ability  of  a  concern  to 
deliver  the  goods.  Whoever  permits  any  other  consid- 
erations to  control  at  this  time  is  aiding  the  enemy. 


An  Official  Definition  of  "Profiteering" 

CURRENT  condemnation  of  "profiteering"  and 
"profiteers"  is  likely  to  lead  to  some  injustice,  and, 
what  is  worse,  to  interfering  with  the  output  of  war 
necessities,  unless  the  public  clearly  understands  the 
significance  of  this  newly  coined  word.  There  is  a  cur- 
rent idea  abroad  that  "profiteering"  refers  to  the  mak- 
ing of  any  profit  whatever  on  war  contracts. 

Few  stop  to  reflect  that  profit  is  an  absolute  essential 
to  the  conduct  of  business,  and  that  in  order  to  stimu- 
late the  enormous  volume  of  production  necessary  to 
win  the  war  the  business  of  production  must  be  kept 
on  a  profit-making  basis.  It  is  urged  by  the  theorists 
that  business  should  be  continued  from  patriotic  motives 
solely,  that  all  work  for  the  Government  should  be  done 
at  actual  cost;  but  as  a  practical  matter,  it  is  impos- 
sible to  carry  on  business  in  that  way.  Nobody  is  wise 
enough  to  say  in  advance  exactly  what  it  will  cost  to 
raise  a  bushel  of  wheat,  or  to  build  a  ship,  or  to  erect 
an  army  cantonment  at  this  time  when  prices  of  labor 
and  materials  and  the  supply  of  both  are  such  uncertain 
quantities.  If  the  price  is  fixed  in  advance,  it  must 
contain  a  very  considerable  margin  of  safety  to  cover 
the  risk.  The  farmer,  or  the  manufacturer,  or  the  mer- 
chant who  should  attempt  from  patriotic  motives  to 
carry  on  business  in  these  times  without  making  a  profit 
would  find  it  impossible  to  obtain  capital  for  his  work; 
and  if  he  used  capital  already  secured,  regardless  of 
his  obligation  to  its  owners,  he  would  soon  be  bankrupt 
and  unable  to  further  work  to  help  win  the  war. 

"Profiteering"  does  not  mean  making  profits  out  of 
the  war.  It  means  making  a  profit  which  is  excessive 
and  unreasonable.  It  is  gratifying  to  have  an  official 
statement  to  this  effect  from  Secretary  McAdoo,  the 
financial  head  of  the  Government.  In  his  letter  of  June 
6,  to  Representative  Kitchin,  on  the  lines  to  be  followed 
in  framing  a  new  revenue  bill,  Mr.  McAdoo  said: 

"The  Government  departments,  under  great  pressure, 
as  they  are,  to  get  necessary  war  materials  and  supplies 
with  the  utmost  expedition,  cannot  in  the  nature  of 
things  fix  their  prices  nor  guard  their  contracts  in  such 
a  way  as  to  avoid  the  possibility  of  profiteering.  The 
one  sure  way  is  to  tax  away  the  excessive  profits  when 
they  have  been  realized. 

"I  do  not  say  this  in  a  spirit  of  criticism  of  the  cor- 
porations or  business  men  of  the  country,  who  have 
for  the  most  part  loyally  supported  the  Government.  In 
entering  into  war  contracts  they  take  grave  risks.  They 
are  called  upon  to  make  vast  expenditures  of  capital  for 
purposes  which  may  prove  unproductive  after  the  war. 
They  are  not  to  be  blamed  in  these  circumstances  for 
asking  for  prices  and  terms  which  cover  these  risks. 
On  the  other  hand,  when  the  risk  has  been  liquidated  by 
proper  allowances  and  the  contract  has  proved  profitable, 
the  Government  should  take  back  in  taxes  all  profits 
above  a  reasonable  reward. 
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"Of  course,  no  one  objects  to  reasonable  profits;  on 
the  contrary,  every  one  should  want,  and  I  am  sure  does 
want,  business  and  enterprise  to  be  rewarded  with  rea- 
sonable, or  even  liberal,  profits." 

Doubtless  there  are  those  who  will  argue  that  instead 
of  allowing  profits  on  war  contracts,  the  Government 
itself  should  commandeer  all  the  manufacturing  plants, 
and  carry  them  on  by  its  own  organization.  Only 
theorists,  however,  unfamiliar  with  the  business  of  pro- 
duction, could  possibly  entertain  such  a  view.  Every 
engineer  familiar  with  conditions  at  Washington,  and 
elsewhere  throughout  the  country,  knows  the  great  dif- 
ficulties that  are  being  experienced  in  securing  efficient 
and  rapid  operation  in  the  enomous  tasks  with  the  Gov- 
ernment has  already  undertaken.  Entirely  commenda- 
ble as  it  is  to  spend  the  Government  funds  economically, 
the  things  that  are  far  more  essential  at  the  present 
time  are  volume  of  production  and  speed  of  production. 
Anything  that  interferes  with  these,  such  as  the  trans- 
fer of  well  conducted  private  business  to  Government 
operation,  would  "give  aid  and  comfort  to  the  enemy." 


careful  and  wise  plan.s  now  will  not  only  save  millionji 
of  dollars  in  the  future — it  will  save  for  the  nation 
things  n  ore  valuable  than  dollars. 


To  Reclaim  Land  for  Returning  Soldiers 

IN  LINE  with  the  emphasis  being  laid  in  these  columns 
on  the  need  of  preparing  now  to  meet  after-the-war 
problems,  is  a  letter  to  the  President  written  by  Sec- 
retary Lane  in  furtherance  of  the  plan  he  proposed  at 
the  April  meeting  of  the  United  States  Chamber  of 
Commerce,  urging  that  studies  of  land  reclamation 
problems  be  begun  at  once. 

At  the  close  of  the  Civil  War  the  Government  was  able 
to  give  vast  numbers  of  disbanded  soldiers  an  opportu- 
nity to  settle  on  the  fertile  public  lands  of  the  Missis- 
sippi Valley.  It  is  not  possible  to  duplicate  that  oppor- 
tunity today.  It  is  possible,  however,  through  Govern- 
ment action,  to  irrigate  arid  lands,  drain  vast  swamps, 
clear  cut-over  timber  lands  in  various  parts  of  the  coun- 
try, and  provide  the  opportunity  for  great  numbers  of 
the  returning  soldiers  to  make  new  homes. 

Already,  says  Secretary  Lane,  the  Reclamation  Serv- 
ice has  nearly  completed  a  study  of  the  possibilities  of 
land  reclamation  in  the  upper  and  lower  Colorado  basins, 
by  which  it  is  believed  more  than  3,000,000  acres  of 
territory  can  be  opened.  And  this  is  only  a  beginning. 
Secretary  Lane  frankly  recognizes  that  land  reclama- 
tion is  only  a  part  of  the  necessary  work.  A  new  land 
policy  must  be  conceived  and  worked  out  to  meet  the 
new  conditions  that  confront  us.  He  quotes  with  high 
approval  Dr.  Elwood  Mead's  plea  that  ihe  necessities 
of  the  settler  should  be  studied  and  provided  for  as  a 
part  of  the  land  reclamation  work.  With  these  objects  in 
view,  he  urges  on  the  President  and  Congress  the  pro- 
vision at  this  time  of  a  fund  of  $2,000,000  for  develop- 
ing a  constructive  plan  to  provide  in  advance  for  the 
emergency  which  will  exist  when  millions  of  men  come 
home  to  seek  employment  and  opportunity. 

Engineers  who  have  given  most  time  and  effort  to  the 
study  of  land  reclamation  problems  can  best  appreciate 
the  vast  importance  of  Secretary  Lane's  statesmanlike 
proposal.  He  is  right  in  saying  in  the  concluding  sen- 
tence of  his  letter,  "This  work  should  not  be  postponed." 
Money  cannot  be  spent  to  better  advantage  than  in  car- 
rying forward  this  work  of  investigation.     To  make 


Concentrate  En^ineerinj(  Talent  and 
Experimental  Facilities  on  the  War 

SELDOM  does  a  week  go  by  without  our  hearing  of 
some  new  device  or  improvement  in  militarj'  machines 
made  by  the  Germans.  Now  it  is  a  new  gas,  again  a 
bigger  submarine,  then  an  armored  airplane  or  the 
long-range  gun.  Always  the  improvement  or  novelty 
represents  an  engineering  development — the  fruit  of  the 
concentration  by  Germany  of  all  her  technical  brains  on 
ivar  problems.  One  does  not  need  to  be  told  that  in  this 
country  we  are  far  from  using  on  war  work  all  of  our 
engineering  brains  or  of  our  laboratory  and  experi- 
mental equipment.  Everywhere  men  skilled  in  develoi>- 
ing  mechanisms  remain  unusued;  ever>'where  plants 
and  institutions  with  facilities  for  doing  good  e.xperi- 
mental  work  are  allowed  to  remain  idle. 

True,  we  are  doing  some  research  work,  and  there 
have  been  excellent  results.  But  we  have  barely  made  a 
beginning.  There  are  important  divisions  of  the  war 
machine  doing  no  development  work  whatever.  More- 
over, machinery'  for  e.xpanding  development  work  does 
not  exist.  The  National  Research  Council  is  a  coordinat- 
ing and  advisory  body.  For  greatest  effectiveness  there 
must  be  large  development  sections  in  the  executive  de- 
partments themselves.  They  have  the  funds,  and  the  de- 
velopment agencies  can  be  used  to  best  advantage  when 
in  closest  contact  with  the  departments  they  serve.  The 
research  council  will  still  be  needed  as  a  coordinator-  its 
data  on  available  laboratory  facilities  and  the  status  of 
research  in  the  various  branches  of  warfare  will  be  of 
invaluable  assistance. 

While,  as  suggested,  there  must  be  close  contact  be- 
tween the  various  dei':xrtments  and  their  research 
agencies,  it  should  be  clearly  borne  in  mind  that  there 
must  be  a  sharp  line  of  demarkation  between  develop- 
ment work  and  production.  Confusion  of  development 
with  production  has  been  a  blighting  curse  on  much  of 
our  army  work  since  April,  1917.  The  airplane  debacle 
was  due  primarily  to  such  interference.  Those  who  did 
not  understand  production  were  constantly  changing 
designs  in  an  effort  to  get  the  Nen.-  best.  Meanwhile. 
planes  were  sorely  needed  in  France,  and  less  perfect 
machines  would  have  been  of  incalculable  value. 

Naturally,  the  formulation  of  the  right  plan  reijuires 
a  recognition  of  the  work  of  present  agencies— the  Bu- 
reau of  Standards,  the  National  Research  Council,  the 
development  groups  in  various  divisions  of  the  war  ma- 
chine. Best  results  would  seem  to  be  promised  were  a 
man  of  the  Schwab  or  Ryan  mold,  understanding  the 
function  of  development  and  research  work  as  carried 
on  in  the  great  private  industries,  placed  in  charge  of 
all  development.  He  would  build  large,  his  vision  would 
inspire  engineers  and  scientists  to  the  utmost  effort,  his 
energy  would  bring  to  bear  on  war  problems,  even  as 
Germany  has  done,  all  our  available  engineering  talent, 
all  the  existing  facilities  for  scientific  research. 

Could  we  meet  Germany  on  such  a  basis  our  past 
achievements  would  warrant  us  in  abiding  the  result 
with  confidence. 
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British  Official  Photograph 


The  Light  Railway  Along  the  British  Front  at  Close  Range 

Where  and  How  the  Lines  Are  Built,  How  They  Are  Maintained  and  Operated,  and  What  They 
Accomplish — Highways  Relieved  of  Their  Overload 

By  Robert  K.  Tomlin,  Jr. 

War    Correspoi^dent    of    Engineering    News-Itecord 

Last  week  Mr.  Tomlin  related  how  he  obtained  the  story  of  the  light  railways  along  the  front.  He  also  set 
forth  how  these  railways  have  revolutionized  the  salvage  of  material.  This  week  he  tells  how  the  railways  are 
built,  maintained  and  operated. — Editor. 


THE  primary  function  of  the  light  railway,  as  ex- 
plained in  a  former  article  (Engineering  News-Rec- 
ord of  Mar.  14,  1918,  p.  508)  is  to  deliver  ammunition, 
troops,  rations  and  supplies  from  standard-gage  rail- 
heads to  points  near  the  front,  and  by  so  doing  relieve 
the  highways  of  the  enormous  burden  of  traffic  which 
they  used  to  carry.  The  accompanying  sketch  plan 
(Fig.  1),  which  is  purely  theoretical  and  does  not  con- 
vey information  as  to  any  actual  location  on  the  ground, 
will  show  the  general  relation  to  one  another  of  the 
parts  of  a  light  railway  system  for  the  battlefront,  and 
the  area  in  the  rear. 

In  the  extreme  forward  section,  it  will  be  noted,  rope- 
ways or  push  trolleys  may  be  provided,  although  many 
situations  demand  the  packing  of  ammunition  and  sup- 
plies on  the  backs  of  animals  or  men.  Where  possi- 
ble, spurs  are  run  out  to  artillery  batteries,  to  which 
ammunition  is  delivered,  one  carload  at  a  time.  Fur- 
ther to  the  rear  will  be  noted  the  various  "dumps"  for 
ammunition  and  stores.  The  designation  "R.  E."  on 
the  sketch  means  "Royal  Engineers,"  and  when  used  in 
connection  with  supplies  refers  to  such  material  as  tim- 
ber, sand  bags,  wire  mesh  trench  revetment,  barbed 
wire,  corrugated-iron  covering  for  dugouts  and  huts, 
duckboards,  etc.  At  the  extreme  left  the  letters 
"C.  C.  S."  signify  "Casualty  Clearing  Station,"  to  which 
the  wounded  are  brought  back,  on  light  railway  cars. 

The  layout  at  the  railhead  (Fig.  3)  provides  for  the 
transshipment  of  material  fiom  the  standard-gage  rail- 
road to  the  light  railway,  for  the  assembly  of  cars  into 
trains,  and  for  the  storage  of  ammunition,  ordnance  and 
supplies.  Fig.  2  shows  a  light  railway  delivering  a 
load  of  rations  to  wagon  trains. 


The  diagram  shows  also  the  loop  system  and  cross 
connections  which  are  characteristic  of  British  light- 
railway  practice.  The  idea  is  to  have  the  loaded  cars 
move  forward  on  only  one  side  of  the  loop,  and  the 
empties  return  on  the  other.  Even  where  turnouts  are 
built,  the  British  endeavor  to  prevent  even  short-haul 
train  movements  in  opposite  directions  on  the  same 
side  of  a  loop,  and  during  my  trip  over  the  lines  a  non- 
commissioned officer  in  charge  of  a  gang  building  dug- 
cuts  was  called  to  account  for  running  a  light  push  car 
forward  on  the  track  over  which  our  train  was  making 
the  inbound  journey. 

Although  I  saw  some  short  sections  of  double  track, 
the  general  practice  here  is  to  construct  single  track 
only,  thus  offering  a  smaller  target  for  shell  fire  and 
cutting  aown  the  time  needed  for  repair  work  if  the 
track  should  be  hit. 

The  mileage  of  light  railway  track  per  mile  of  battle- 
front  varies  within  wide  limits.  In  a  quiet  sector  it 
may  be  as  little  as  five  miles,  while  in  territory  where 
there  is  much  activity  there  may  be  a  mileage  of  10, 
12  or  even  more  per  mile  of  front.  A  single-track  light 
railway  weighs  about  72  tons  a  mile  for  rail,  connec- 
tions and  ties,  while,  as  a  rough  average,  800  tons  of 
ballast  per  mile  is  necessary,  unless  the  ground  is  unu- 
sually bad.  I  was  told  that  the  grading,  laying  and  bal- 
lasting of  one  mile  of  finished  track  requires,  normally, 
about  2400  man-days  of  labor.  On  some  speedier  work 
1760  man-days  of  labor  per  mile  of  track  were  recorded, 
while  during  the  Cambrai  "show" — every  big  engage- 
ment is  called  a  "show"  over  here — a  Canadian  lieuten- 
ant colonel  and  his  men  laid  six  miles  of  track  in  60 
hours. 
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Repair  work  for  all  British  armies 
at  the  time  of  my  visit  was  involving 
the  replacement  each  week  of  from 
1500  to  2000  ft.  of  track  broken  by 
shell  fire.  This  is  an  almost  insig- 
nificant percentage  of  the  total.  In 
one  army,  however,  95  breaks  in  one 
day,  due  to  shelling,  were  recorded, 
but  this  army  has  a  greater  track 
mileage  than  any  other. 

At  the  head  of  the  organization 
which  is  assigned  to  light  railways  is 
the  Director  of  Light  Railways  (D. 
L.  R.)  who  reports  to  the  Director 
General  of  Transportation  (D.  G. 
T.).  A  mere  listing  of  the  various 
rungs  in  the  organization  ladder, 
however,  would  fail  to  convey  an 
adequate  idea  of  its  real  character. 
It  is  only  when  you  circulate  through 
the  headquarters  offices,  go  out  on 
the  line  among  the  men,  and  see  the 
splendid  work  they  are  doing,  that 
you  obtain  a  true  appreciation  of 
the  light-railway  forces.  Both  Brit- 
ish and  American  officers  are  all  rail- 
way specialists,  hailing  from  every 
corner  of  the  world — men  who  have 
built  and  operated  railroads  in  Great 
Britain,  the  United  States,  Brazil, 
Canada,  the  Argentine,  India,  Mex- 
ico and  elsewhere.  The  American 
force  on  one  section  of  the  line,  for 
example,  had  been  recruited,  whole 
companies  at  a  time,  from  such 
American  roads  as  the  Boston  &  Al- 
bany, Maine  Central,  New  York,  New 
Haven  &  Hartford,  and  Boston  & 
Maine.  The  commissioned  officers  in 
these  various  companies,  as  a  rule, 
came  from  the  same  railroads  as  the 
enlisted  men. 

Having  spent  most  of  my  time 
among  officers  and  observed  the 
splendid  esprit  de  corps  which  pre- 
vails over  the  whole  front,  I  was  in- 
terested in  getting  the  enlisted  man's 
point  of  view,  and  during  a  stop  at  a 
siding  I  went  up  forward  for  a  chat 
with  the  engine  driver  and  the  brake- 
man  of  our  train.  One,  I  found,  had 
served  on  the  B.  &  A.,  and  the  other 
on  the  New  York,  New  Haven  & 
Hartford. 

"Quite  a  difference  between  this 
job  and  the  one  back  home  on  the 
B.  &  A.,"  I  said  to  the  driver.  "What 
gives  you  the  most  trouble  in  run- 
ning one  of  these  tractors?" 

He  didn't  hesitate  a  minute. 
"She's  off  the  iron  a  little  more  than 
1  like." 

Here  was  a  man,  who,  by  night  or 
by  day,  nosed  his  trainloads  of  am- 
munition or  supplies  up  into  the  dan- 


ho   man's 


t^N  D 


'U'} 


EEE 
<<< 


Ropewoiys  or 
Push  Trolley 


_  Ropeways  or 
! Push  Trolley 


H.A.eroup  Stilus. 


CCS. 


FIG.    1.      SK1;TCH    ri>AX    IXl>irATES 

RELATION  OF  VAKIOUS  PARTS  OF 

A.  LIGHT-RAILWAY   SYSTEM 


ger  zone  where  high -explosive  shelbi, 
ga.s  attack.s  and  bombs  from  air- 
plane.s  were  all  part  of  the  day's 
work,  and  hi.s  chief  concern  was  not 
of  these  things,  but  of  engine  derail- 
ments, of  being  "off  the  iron,"  of 
delays  which  would  slow  up  deliv- 
eries. In  answering  my  question,  he 
had,  uncon.sciously,  given  me  some- 
thing for  which  I  had  been  blindly 
groping — a  cr\'stallization  in  words 
of  the  opirit  vvhich  animates  the 
light-railv.-ay  organization. 

In  the  location  of  light  railways  no 
hard  and  fast  rules  other  than  those 
given  in  the  article  in  this  journal, 
previously  referred  to,  can  be  laid 
dowm.  The  basic  principle  is  that 
the  line  must  follow  the  contour  of 
the  ground  as  closely  as  possible, 
although  sometimes  a  trestle  is  built 
(Fig.  4).  Hea\T  cuts  or  fills  must 
be  avoided.  It  follows,  therefore, 
that  a  light  railway  line,  particularly 
near  the  front,  contains  a  good  many 
curves;  the  sharpest  are  of  30-m. 
radius.  An  effort  is  made  to  keep 
the  ruling  grade  below  2i''r.  but  in 
some  places  4<"f  grades  are  required 
by  local  conditions. 

As  to  proximity  to  the  front,  prac- 
tice varies  considerably  also.  In  ver>- 
quiet  sectors,  however,  the  lines  may 
run  as  far  forward  as  the  reserve 
trenches.  In  others,  single  track 
known  as  "trench  tramways"  are 
used.  Location  depends  upon  the 
grounf^  and  the  conditions  with  re- 
gard to  observation  by  the  enemy. 

Fig.  5  gives  a  good  idea  of  how  a 
light  railway  line  is  constructed. 
Rail  connections  are  made  by  fish- 
plates and  bolts,  four  bolts  per 
joint.  A  radical  change  in  practice 
has  gone  into  effect  recentb*  involv- 
ing the  substitution  of  wood  for  steel 
ties.  I  traveled  over  a  great  many 
miles  of  line  in  the  Flanders  area, 
and  close  contact  with  the-  all-prevail- 
ing mud  of  that  region  indicated 
quickly  the  reason  for  providing  as 
large  a  bearing  area  as  possible  for 
the  track.  The  wood  ties  are  about 
4i  ft.  long.  7  in.  wide  and  4i  in. 
thick.  When  steel  ties  were  used 
the  track  sections,  built  up  com- 
plete with  ties,  were  delivered  and 
laid  in  lengths  of  5  m.  The  change 
to  wooden  ties,  howe/er,  makes  it 
necessaiy  to  spike  dowTi  the  rails  in 
the  field.  I  pas.sed  over  long  sections 
of  old  construction  where  wooden 
ties  had  been  inserted  under  the  rails 
between  pairs  of  the  steel  ties. 

Much  of  the  ground  in  the  north- 
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British  Official  Photograph 
FIG.   2.     THE   PRIMARY   FUNCTION   OF  L,IGHT   R\IL,WAYS  IS  TO  DELIVER  RATIONS,  AMMUNITION  AND  SUPPLIES  TO 
POINTS  FROM  WHICH  THEY  CAN  BE  QUICKLY  DELIVERED  TO  THE  TROOPS 


ern  areas  occupied  by  the  British  armies  is  a  regular 
morass,  so  that  the  drainage  of  the  light-railway  road- 
bed is  an  extremely  important  part  of  the  construction. 
Ditches  on  one  or  both  sides  of  the  line  are  universal. 
In  looking  over  the  M^eekly  reports  in  an  American  cap- 
tain's quarters,  I  found  a  record  of  a  17-ton  locomotive 
which  had  toppled  over  on  its  side  when  standing  still, 
due  to  settlement  of  the  saturated  ground  on  which  the 
track  was  laid. 

The  construction  and  maintenance  problems  are  fur- 
ther complicated  by  the  scarcity  of  good  ballast.  The 
most  easily  obtainable  material  is  the  chalk  which  is 
characteristic  of  this  region,  and  large  quantities  of  it 
are  employed  for  track  ballast  if  nothing  better  can  be 
had  (Fig.  6).  The  chalk,  fairly  satisfactory  in  dry 
weather,  "turns  to  cream  when  it  rains" — ^to  use  the 
phrase  of  one  of  the  officers  who  was  discussing  its  prop- 
erties with  me.  Another  objection  to  chalk  ballast  is 
that  it  shows  up  prominently  in  aerial  photographs  and 
offers  a  good  target  for  artillery  fire  or  bombing. 

Back  of  one  of  the  American  railway  camps  is  a  pit 
from  which  sand  is  being  taken  for  track  ballast,  and  it 
is  proving  very  satisfactory.  In  this  area  the  old  chalk 
ballast  is  either  being  removed  rnd  replaced  by  sand,  or 
else  covered  with  sand.  Another  material  for  ballast 
is  what  is  called  "mine  earth,"  but  this  is  to  be  had 
only  in  places  near  the  coal-mining  regions.  It  is  a 
waste  product,  looks  like  slate,  and  serves  fairly  well 
as  ballast. 

Traveling  over  certain  sections  in  northern  France 
and  Belgium,  I  looked  down  between  the  rails  and  read 
there  the  tragedy  of  cities  that  are  no  more,  for  brick 
and  stone — all  that  remains  of  the  buildings  in  what 
used  to  be  towns  near  the  front — are  used  to  a  limited 
extent  near  destroyed  villages  for  ballasting  light-rail- 
way tracks.  A  Government  permit  is  required  for  the 
removal  of  this  debris. 

In  spite  of  all  the  difficulties  of  construction  and 
scarcity  of  materials,  the  track,  in  all  of  the  regions 
where  I  traveled,  is  in  very  good  condition.     Derail- 


ments occur,  of  course,  but  with  the  comparatively  light 
rolling  stock  used  it  is  not  much  of  a  job  to  get  an 
engine  or  tractor  back  on  the  rails.  Rounding  a  curve 
at  Ypres,  where  the  track  makes  sharp  turns  to  dodge 
the  ruins  of  buildings,  our  petrol  tractor — a  20-hp.  ma- 
chine— was  derailed.  With  a  few  wood  blocks  and  steel 
bars,  carried  by  every  train,  we  got  it  quickly  on  the 
rails.  Another  time,  when  our  tractor  became  unruly 
and  jumped  the  track,  it  was  lifted  bodily  and  replaced 
by  a  working  crew  which  happened  to  be  near — ^just  a 
case  of  "Off  agin,  on  agin,  gone  agin — Finnegan," 

Maintenance  is  consolidated  with  construction  in  the 
extreme  forward  areas,  while  farther  to  the  rear  sepa- 
rate gangs  are  assigned  to  these  two  duties.  The  chief 
task  is  the  relining  and  reballasting  of  track — for  some 
of  the  very  muddy  areas  are  great  "ballast  eaters" — 
and  the  repair  of  breaks  due  to  shelling.  The  mainte- 
nance crew  must  also  keep  the  drainage  ditches  and  cul- 
verts clear.  During  periods  of  frost  and  thaw  a  great 
deal  of  resurfacing  is  called  for,  and  at  such  times  the 
chalk  ballast  is  particularly  troublesome.  Repair  of 
track  broken  by  shell  fire  falls  to  the  lot  of  the  main- 
tenance or  construction  gang,  according  to  whether  the 
damage  is  at  the  front  or  rear.  I  was  told  at  head- 
quarters that  for  all  the  British  armies  the  maintenance 
work  requires  about  14  men  per  mile  of  track.  Break- 
age due  to  shelling  at  the  time  of  my  visit  varied  be- 
tween 1500  and  2000  ft.  of  track  a  week  for  the  entire 
front. 

The  hauling  of  light-railway  trains  is  done  by  several 
types  of  engine.  In  the  rear  area  three  makes  of  coal- 
burning  steam  locomotives  predominate.  Near  the 
front,  where  smoke  and  steam  would  draw  enemy  artil- 
lery fire,  petrol-electric  and  plain  petrol  tractors  do  the 
work.  Two  of  the  types  of  steam  locomotive  weigh 
about  14  tons  each  and  the  third  17  tons.  The  40  to  45- 
hp.  petrol-electric,  or  "P.  E.,"  as  it  is  called,  weighs  six 
tons.  The  light  patrol  tractor,  20-hp.,  weighs  somewhat 
less  than  two  tons.  There  is,  in  addition,  a  tractor 
weighing  about  one  ton,  which  consists  of  a  small  auto 
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engine  on  a  special  truck;  it  is  used  for  inspection  trips 
or  for  hauling  single  carloads  near  the  front.  The  table 
printed  elsewhere  in  this  article  gives  the  load  test  on 
different  grades  for  the  several  types  of  machine. 

The  steam  locomotives,  on  account  of  their  visibility, 
as  before  noted,  and  also  the  desirability  of  running 
them  on  track  which  is  fairly  well  aligned,  are  reserved 


I  asked  one  engine  driver  about  the  relative  operating 
difficulties  with  the  light  and  heavy  rolling  stock.  He 
replied,  ii  substance,  that  the  "P.  E.V  and  steam  en- 
gines, if  derailed,  dug  down  into  the  roadbed,  and,  on 
account  of  their  weight,  came  to  a  quick  stop.  The 
lighter  machines,  while  easier  to  handle  in  caae  of  acci- 
dents, generally  ran  farther  off  the  raiU. 


FIGS.  3  AND  <      -" 
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LIGHT  RAILWAY  CARS— OC- 
CASIONALLY IT  lo  Ni:CES- 
SARY   TO   BUILD   A  TRESTLE 


principally  for  the  rear-area  haulage,  while  the  petrol- 
electrics,  and  particularly  the  lighter  petrol  tractors,  are 
for  use  close  to  the  front  lines.  The  pstrol-electrics  are 
equipped  with  internal  combustion  engines  and  gen- 
erators, the  motors  being  mounted  directly  on  the  axles. 
As  indicated  in  the  table,  they  are  for  heavier  work 
than  the  plain  petrol  machines. 


On  the  petrol-tractor  trains  the  crew  consists  of  two 
men,  driver  and  brakeman.  With  steam  haulage,  a  third 
man,  the  fireman,  is  required.  The  maximum  speed  al- 
lowed is  about  eight  miles  per  hour,  with  a  limit  of 
Ihree  m.iles  per  hour  at  grade  crossings. 

A  great  many  types  of  cars  are  u.^ed  in  light-railway 
operation,   depending   on   the    kind   of   material   to   be 


'XTTcO^'^S"Zo  LIGHT  RAILWAYS  IT  IS   ALMOST  IWEHSAL  PR.^CT,CE  NOW  TO  l^E  WOODEN  TIES 
FIG.  5.     .N  "^O^^^^Ig^  ^^^  STEEL  TIES  FORMERLY  MADE  UP  AS  PART  OF  E.A.CH  TR.A.CI.  SECTION 
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FIG.   6.     A    SECTION 


OP    TRACK    BALLASTED    WITH    THE  CHALK  FOUND  IN  THE  VICINITY 


Note  also  the  swtches,  the  drainage  ditch  at  the  right,  which  is  a  very    important    feature    in    muddy    ground,    the    type    of    steam 
locomotive  with  water  tanks  on  either  side  of  boiler,  the  cars  and  the  character  of  material  carried  in  them 


FIGS.  7  AND  8.  GONDOLA 
CARS  OF  THE  FLAT-BOTTOM 
AND  WELL-BOTTOM  TYPES 
ARE   USED    IN   LARGE   NUM- 
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BERS— THE  WOUNDED  ARE 
TRANSPORTED  IN  SPECIAL 
CARS    BY    LIGHT    RAILWAY 


hauled.  The  bulk  of  the  freight  "Handled  comes  under 
the  following  classifications:  Ammunition,  timber,  coal 
and  coke,  rations,  ballast,  R.  E.  stores,  salvage,  stone  for 
highway  maintenance,  with  troops  going  to  or  return- 
ing from  the  front.    In  one  army  which  I  visited  about 

LOAD  TEST.  IN  LONG  TONS,  FOR  LIGHT  RAILWAY  ENGLNES  AND 

TRACTORS  ON  BRITISH  FRONT  IN  FRANCE 
Equivalent 
Grade, 
Per  Cent. 

0,5 
0.5-1.0 
1.0-1.5 

1.5-2  0 
2.0-2.5 
2.5-3.0 


Potro!- 

Petrol 

team 

Eloctric, 

Tractor, 

moMvcs 

40-Hp. 

20-Hp. 

164 

82 

33 

105 

53 

21 

78 

39 

16 

62 

31 

12 

50 

25 

10 

44 

22 

9 

a  dozen  different  kinds  of  car  were  in  service.  The 
prevailing  car  (Fig.  7)  is  a  gondola  about  20  ft.  long 
and  5  ft.  wide,  made  in  both  the  flat  and  the  well  types. 
These  cars  can  carry  about  10  tons  of  ammunition,  but 
with  lighter  and  mors  bulky  material,  such  as  R.  E. 
stores,  the  load  per  car  may  be  only  five  or  six  tons. 
With  troops  the  load  per  car  will  average  about  three 
tons.  For  perishable  rations  covered  box  cars  a';e  avail- 
able. Then,  too,  there  are  small  four-wheeled  wagons,  8 
ft.  in  length,  for  loads  of  3i  tons  each.  For  the  hauling 
of  heavy  ordnance  special  trucks  have  been  developed. 
Hospital  cars  (Fig.  8),  fitted  up  with  banks  of  berths 
for  carrying  the  wounded,  are  included  in  the  rolling 
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PIGS.  9  AND  10.     WHEN  THE  HEAVIER  S5TEAM  LOCOMOTIVES  ARE  DERAILED.  WRECKING  CARS  LIFT  THEM  BACK 
,;.   ..  The  lighter  petrol  tractors  can  often  be  handled  by  blocking,  steel  bars  or  rerailing  irons 


stock.  I  was  told  by  the  Assistant  Director  of  Light 
Railways  in  one  army  zone  that  under  normal  operating 
conditions  he  considered  75  tons  per  10-ton  car  per  week 
a  fair  working  average. 

In  addition  to  the  car  types  enumerated,  there  are 
wrecking  cars  and  cranes  (Figs.  9  and  10),  for  lifting 
derailed  engines  and  tractors,  and  special  groups  of  four 
or  more  cars,  each  20  ft.  long  and  5  ft.  4  in.  wide,  con- 
stituting machine  shops  on  wheels  (Fig.  11).  The 
equipment  in  the  latter  includes  drills,  grinders,  hack- 
saws, lathes  and  planers.  These  tools  are  operated  by 
power  from  one  of  the  standard  petrol-electric  trac- 
tors, which,  if  the  occasion  should  demand,  can  haul  the 
machine  shop  forward  cr  backward.  The  shop  on 
wheels  remains  in  one  location,  however,  unless  it  is 
decided  to  change  the  light-railway  base.  The  sides  of 
these  machine-shop  cars  are  hinged  at  the  bottom  and 
open  outward,  forming  a  platform  extension  on  each 
side. 

Where  the  repair  work  is  too  heavy  or  complicated  to 
be  handled  readily  in  the  field,  the  rolling  stock  is  shipped 
to  a  large  central  repair  plimt,  thoi'oughly  equipped 
with  machine  tools,  spare  parts  and  appliances  of  every 
sort  for  rehabilitating  engines  or  cars  suffering  from 
"shell  shock"  or  other  ailments  incident  to  light-rail- 
way operation.  We  had  intended  to  make  a  detour  in 
our  route  for  a  visit  to  this  central  plant,  but  our 
schedule  was  so  full  that  time  did  not  permit  an  inspec- 
tion of  this  very  important  feature  of  light-railway 
work. 


The  information  concerning  light  railways  which  I 
had  picked  up  in  scraps  of  conversation  here  and  there 
before  my  visit  to  the  front  had  led  me  to  believe  that 
these  systems  were  operated  to  some  extent  on  the  go- 
as-you-please  plan.  An  in.spection  of  the  field  control 
posts  and  central  train-despatching  offices  in  every 
army  on  the  British  front  quickly  dispelled  this  impres- 
sion. Traffic  is  closely  regulated,  and  the  system  in 
force  allows  the  A.  D.  L.  R.  or  his  assistants  to  know  at 
every  hour  of  the  day  where  each  engine,  tractor  or 
car  is,  whether  it  is  loaded  or  empty,  what  kind  of 
freight  is  being  hauled,  and  scores  of  similar  details.  In 
fact,  one  of  our  American  railway  operating  detach- 
ments has  gone  to  the  length  of  preparing  a  timetable 
for  its  section.  The  operating  scheme  in  all  of  its  main 
features  is  standardized  along  the  whole  front.  From 
the  nature  of  things  operation  in  the  forward  zone  is 
largely  at  night. 

In  every  army  zone  thare  are  a  central  control  station 
near  A.  D.  L.  R.  headquarters  and  district  control  posts 
at  various  points  on  the  line,  in  direct  telephonic  com- 
munication with  the  mr'n  station.  The  time  of  depar- 
ture Oi  a  train  from  the  yards  is  telephoned  to  the  dis- 
trict posts,  with  the  approximate  time  of  arrival  at  the 
latter,  and  no  train  is  allowed  to  pass  a  district  post  un- 
less the  attendant  has  been  so  authorized. 

On  one  wall  of  every  central  control  post  is  a  long 
borrd  with  slotted  wooden  strips  corresponding  to  every 
section  of  main  track  and  siding  i'.  the  system.  Code 
numbers  are  given  to  each  "station"  on  the  line,  and 
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FIG.  11.     ORDINARY  FIELD  REPAIRS  TO  ROLLING  STOCK  ARE  ^lADE  IN  A  MACHINE  SHOP  ON  WHEELS 
For  heavy  lepair  work  and  general  overhauling  equipment  is  sent  to  a  central  repair  plant 
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these  are  lettered  on  the  board.  Clips,  with  hooks  which 
fit  into  grooves  representing  the  track,  are  hung  up  for 
each  train  and  moved  forward  or  backward  in  accord- 
ance with  reports  on  movements.  A  glance  at  the  chart 
with  its  clips — red  for  "loaded"  and  green  for  "empty" 
— shows  the  position  of  every  train  in  operation. 

When  a  train  is  made  up  a  form  (Fig.  12)  is  filled  out, 
showing  the  number  of  the  engine  or  tractor,  the  names 
of  the  crew,  the  destination,  etc.  For  each  car  a  "chit" 
(Fig.  13)  and  waybill  (Fig.  14)  are  prepared.  Then 
all  the  forms  for  one  train  are  attached  to  the  clip  on 
the  main  board  and  are  moved  back  and  forth  with  it. 
This  gives  a  complete  and  immediate  record.  In  light 
railway  operation  time  is  recorded  according  to  a  24- 
hour  system,  starting  at  midnight.  Thus  a  train  does 
not  leave  at  "9  p.m.,"  but  at  "21  hr." 

At  each  "station"  on  the  main  board  is  a  small  tin  box 
with  two  divisions  labelled  "loaded"  and  "empty." 
When  a  car  is  dropped  from  a  train  at  any  "station"  or 
siding  this  fact  is  reported  by  telephone  to  the  central 
control  station.  The  "chit"  for  the  car  is  then  removed 
from  its  clip  and  deposited  in  the  "loaded"  compartment 
of  the  proper  tin  box  and  transferred  to  the  "empty" 
compartment  at  the  right  time.  Thus,  information  as 
to  the  location  of  the  empties,  for  subsequent  collection, 
is  always  at  hand.  When  an  engine  has  finished  its  run 
the  chits  are  removed  from  the  tin  boxes  on  the  control 
board  and  given  to  clerks  who  keep  complete  statistical 
records  of  the  tonnage  hauled. 

In  addition  to  this  main  train-despatching  board  there 
are  separate  boards  at  the  central  control  stations  de- 
signed to  show  the  status,  by  districts,  of  each  tractor 
and  of  each  car — the  number  loaded  and  empty  and  the 
number  -working  or  idle.  For  each  tractor  or  car  there 
is  a  perforated  metal  disk,  numbered,  and,  in  the  case  of 
the  cars,  painted  in  two  colors,  red  signifying  loaded,  and 
green  empty.  The  locomotive  and  tractor  disks  are  hung 
on  hooks  under  three  classifications :  "Working,"  "spare" 


FIGS.    12,    13   AND    14.      THKSE 
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and  "under  repairs,"  a.s.si^rned  properly  to  their  di.stricts. 
A  similar  scheme  of  metal  checks  and  hooks  is  employed 
for  the  cars, the  classifications  being  "on  hand,"  "loaded," 
"empty,"  "in  transit"  and  "demurrage."  The  American 
railway  detachments  employ  the  system  in  vogue  in  the 
British  central  and  district  control  posts,  and  in  addi- 
tion keep  a  train  sheet  (Fig.  15).  While  the  latter  is 
not  officially  recognized,  it  is  the  method  v/hich  members 
of  the  operating  force  had  employed  on  their  own  rail- 
roads in  the  States,  and  is  kept  up  to  date  as  a  piece  of 
extra  work. 

A  very  necessary  part  of  the  control  system  is  the  tele- 
phone lines,  and  to  each  A.  D.  L.  R.  headquarters  are 
assigned  a  signal  officer  and  men  whose  job  is  to  keep  the 
wires,  switchboards  and  instruments  in  working  order. 

The  number  of  cars  per  train  varies  widely.  In  the 
rear  area  one  steam  locomotive  may  haul  on  fairly  level 
track  nine  10-ton  cars  of  ammunition  or  12  cars  of  R.  E. 
stores.  These  loads  must  be  reduced  in  wet  weather. 
As  for  the  performance  of  light  railways  in  carrying 
troops,  one  British  officer  told  m.e  that  in  his  army  zone 
alone  as  many  as  160,000  had  been  carried  in  one  day. 


Am  an  indication  of  the  relative  amountu  of  the  vtrioax 
materials  which  the  light  railwayB  hauU  the  foDowinr 
figures,  :*ep resenting  a  month'n  traffic  on  a  certain 
section  of  line  operat*^'  ^ijm,  u  of  inter- 

est, although  I  do  not  .  -te  fignrea  eoald 

be  considered  typical,  for  they  are  now  neveral  moaths 
old:  Ammunition,  4522  ton.s;  rati'- -  ''"1  tons;  per- 
sonnel, 3281  tons;  light-railwav  hri  7  tons;  sal- 
vage, 4144  tons;  miscellan'                J,  toUl,  32,500  ton*. 

I  am.  of  course,  not  at  .  'o  state  the  tonnage 

carried  by  the  Briti.sh  light  railway  system,  the  figures 
for  which  I  saw,  among  other  record:*,  at  the  headquar- 
ters of  the  Director  General  of  Transportation,  but  in 
lieu  of  something  specific  this  observation  in  pertinent: 
During  the  course  of  my  trip  over  a  good  many  hundreds 
of  miles  of  highway,  the  routes  were  unobstructed  and 
I  noted  scores  of  empty  motor  trucks,  parlced  and  idle 
a^ong  the  roadsides  and  in  adjoining  fields,  both  by  daj 
and  by  night.  They  told  a  silen*.  though  none  the  leei 
convincing,  stor>'  of  the  work  the  light  raitwajrs  have 
done  in  the  relief  of  traffic  congestion  behind  the 
British  front. 


Keeping  Down  Cost  and  Head  Loss 
on  Siphon  Outlets 

Transition  from  Circular  Pipe  to  a  Standard  Shaped 
Irrigation  Canal  Made  by  Paved 
Slope  Section 

IN  DESIGNING  the  transition  ssction  from  the  outlet 
of  circular  siphons  to  canals  of  standard  section,  the 
South  San  Joaquin  Irrigation  District  in  California  has 
tried  several  methods  of  keeping  low  the  loss  of  head 
of  \yater. 

The  theoretically  correct  warped  section  is  costly  and 
the  purpose  has  been  to  substitute  something  approxi- 
mating it  in  efficiency  at  low  cost.  One  of  the  methods 
which  has  been  found  successful  is  indicated  in  the  ac- 
companying sketch. 

In  this  design  the  transition  section  is  made  entirely 
of  concrete  and  begins  at  the  mouth  of  the  circular  si- 


J-e'f''nrt/A7r 
Siphon 

Section  +hrough    Cen+er 

IXEXPENSIVK  TRAXSITIOX   FROM    SIPHON'  TO   CANAL 

phon  with  a  rectangular  cross-sac tion  whosa  vertical 
walls  are  tangent  to  the  circumference  of  the  circle. 
This  box  section  is  gradually  changed  to  the  standard 
slope  of  the  canal  as  the  width  of  the  transition  section 


increases,  by  reducing  the  height  of  the  vertical  wall 
and  increasing  the  height  of  lining  on  the  standard  2 
to  1  slope. 

The  advantage  of  this  design  is  that  the  formwork  re- 
quired is  very  simple.  The  concrete  lining  on  the  floor 
and  the  2  to  1  slope  is  placed  without  forms  just  as  in 
the  standard  section,  so  that  no  carpenter  work  is  re- 
quired other  than  the  two  triangular  forms  for  the 
vertical  walls,  35  x  6  ft.  in  size,  for  a  3i-ft.  siphon.  Re- 
inforcing steel  is  run  through  the  floor  and  the  lining 
up  into  the  vertical  wall. 

At  the  beginning  and  end  of  the  transition  the  cross- 
sections  are  the  same  as  for  the  theoretically  correct 
warped  surface,  the  giatest  variation  being  at  the 
middle  of  the  transition  section.  However,  the  hesd 
losses  in  sections,  built  as  described  in  the  foregoing. 
have  been  so  low  that  it  is  not  considered  warranted 
to  allow  the  additional  expenditure  for  warped  surfaces 
even  in  a  district  where  tlie  con3€r\-ation  of  head  is 
very  desirable. 

R.  W.  Olmsted  is  chief  engineer  of  the  South  San 
Joaquin   Irrigation  District. 


Large  and  Small  Water  Leaks  Stopped  in  Ottawm 

Watir  waste  in  Ottawa.  Ont.,  a.nounung  to  from 
3.000.000  to  3.500.000  U.  S.  gal.  per  day  ^-ere  located 
r.nd  for  the  most  part  stopped  in  1017.  according  to 
the  last  annual  re[x»rt  of  W.  E.  Macdonald.  water-works 
engineer.  Three  leaks  totaling  over  2.000,000  gaL  per 
day  were  located  by  means  of  a  pitometer.  Two  vahres 
under  water  were  found  to  be  leaking  badly  at  the 
spindle,  one  of  them  at  the  rate  of  120.000  U.  S.  gaL 
per  day.  During  the  year  four  inspectoia  made  a  house- 
to-house  inspection  of  all  domestic  and  commercial 
water  services,  totaling  38.356.  Leaks  numbering  6167 
were  found,  mostly  defective  taps  and  cisterns.  The 
work  was  under  the  immediate  di»*«ction  of  C.  V.  Put- 
man,  assistant  engineer. 
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More  Views  Along  the  British  Front  by  Light  Railway 


All  Pictures  British  Official  Photographs 


BOLTING    RAIL.    SECTIONS    UNDER    SHELL    FIRE 


THE  HAND-CAR   IS   A   PART   OF    THE    EQUIPMENT 


BETWEEN  THE  TIES  IS  READ  THE  TRAGEDY  OP  CITIES   THAT  ARE  NO  MORE — 
COLLECTING  DEBRIS  OF  BUILDINGS  FOR  USE  AS  BALLAST 


|PUTTING  IN  BALLAS'i^— THE  WORK  IS  SUBJECT  TO  SHELLING  AND  ALL  ARE  WEARING  "TIN  liATS" 
This  section  of  track  parallels  a  highway  and  will  relieve  the  latter  of  much  heavy  traffic 
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DODGING    IN    AND    OUT    OF 
RUINED        VILLAGES,        THE 
LIGHT  RAILWAY  OFTEN  RE- 
QUIRES   SHARP    CURVES 


OCCASIONALLY  A  HEAVY 
CUT  IS  REQUIRED  FOR 
LIGHT  RAILWAY  CONSTRUC- 
TION, ALTHOUGH  GENER- 
ALLY THE  LINE  FOLLOWS 
THE    GROUND    SURFACE 


WHERE      IT      CAN      BE      OB- 
TAINED V/ITHOfT  T«X>  IjONG 
A     HAUL     "MINK     KAUTH"— 
WASTE    PROni'CTS   OF  - 
M I N  ES — MA  K  ES      A      FA 
GOOD     TRACK    BALUAa  i 


HENDINO      R.\1IJS      IN      THE 

KIEXD— BOLTING    IP    R.\ILS 

Tv">    STEEL    TIt:S 
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BRINGING    IN    WOUNDED    BY    PETROL    TRACTOR— AN    IMPROVISED  HOSPITAL  CAR 


THE  LIGHT  RAILWAY  AS  A  CONNECTING  LINK  BETWEEN  ADVANCED  DRESSING 

STATION  AND   THE   HOSPITAL — ALL  GAS   MASKS   IN    "ALERT" 

POSITION  ACROSS  CHESTS  OF  MEN 


UP  NEAR  THE  FUOXT  WHERE  SMOKE  ANt)  STIOAM   KUOM  A    OOAL-BUPNING   LOCOMOTIVE   WOULD   DRAW    THE 

lONEMY'S  ARTILLERY  FIRE.  THE  PETU()L-Ei.ECTRIC  TRACTOR  IS  USED  EXTENSlVEi^Y 

Both  the  omcer  and  the  driver,  it  will  be  observed,   carry  gas  masks  ready  for  instant  use 
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Irrigation  Made  City  Drainage 
System  Necessary 

Drains  Laid  Below  Sewer  in  Same  Trench — Double- 
Bottomed   Manhole   Serves   Both 
Sewers  and  Drains 

By  H.  S.  Kleinschmidt 

of  Brown  &  Kleinschmidt,  Civil  Engineers,  Salt  Lake  City,  Utah 

IRRIGATION  in  the  city  and  surrounding  territory 
having  raised  the  ground-water  level  to  tho  surface, 
the  city  of  Richfield,  Utah,  has  recently  built  a  soil  drain- 
age system  and  at  the  same  time  provided  sewers.  Drains 
and  sewers  are  in  the  same  trench.  Common  manholes, 
with  double  bottoms,  are  used. 

Richfield,  with  a  population  of  3500,  is  situated  in  a 
typical  intermountain  valley  at  an  elevation  of  from 
50  to  150  ft.  above  the  floor,  the  lowest  portion  beiu;?  at 
a  distance  of  two  miles  from  the  Sevier  River.  The 
valley  is  irrigated  from  a  distance  of  about  i  mile  above 
the  upper  edge  of  the  city  to  the  river,  a  total  distance 
of  SJ  miles.  The  slope  away  from  the  foothills  toward 
the  river  varies  from  2  to  0.2  ft.  per  100  ft.,  the  least 
slope  within  the  city  being  about  1  ft.  per  100  ft. 
The  precipitation  is  only  about  8  in.  a  year,  and  half  of 
that  is  snow.  The  soil  and  subsoil  to  a  considerable 
depth  range  from  a  fine  sandy  loam  to  a  tough  clay. 

As  is  common  in  most  irrigated  regions,  considerable 
areas,  progressing  from  the  lower  portions  upward,  be- 
came waterlogged,  until  practically  all  the  land  between 
the  city  and  the  river  was  unfit  for  cultivating  crops,  and 
was  devoted  to  wild  hay  meadows  and  pasturage.  The 
water  table  within  the  city  rose  steadily  until  over  the 
lower  portions  it  reached  the  surface  of  the  ground.  On 
the  principal  business  street  of  the  city  practically  all 
the  cellars  and  basements  have  been  flooded. 


Except  when  cleaning  Vra/n, 
PI  a  res  A  remain  in  Place  ancf 
Sev^age  fbllows  heavy  Arrows 

When  Upper  Boitvm  is  removec/, 
■fbr  cleaning  Drain,  P/afes  A  are 
inserfed  in  SMs  B,  and 
■Sewaare  is  a/i)rertect  ifjrough 
■    ft7e  Semi-circular  Bypass, 
ivilowing  light  /Irrows 


— Y 


vhM^ 


Opening  C  lef^  to  a. 
Room  fbr  Operafin 
Cleaner  in  Drain 
■Rectangular  Trough 
through  Manhole 


•/verrfore 


Section    X-Y 
DOUBLE-BOTTOMED  M.VXHOLE  COST  ONLY  ?10  EXTRA 


The  installation  of  drains  and  Hewers  beinir  an  inno- 
vation in  that  vicinity,  and  there  i>cing  oppo.Hitton  to  a 
bond  iss  le  large  enough  to  cover  the  entire  city,  it  was 
decided  to  install  trunk  lines  .sufficiently  large  to  care 
for  future  population  and  such  laterals  a.s  would  serve 
the  most  severely  affected  portions.  A  preliminary  esti- 
mate showed  that  $25,000  would  cover  this  work,  and 
bonds  to  that  amount  were  authorized  by  popular  vote. 

No  provision  for  .storm  water  wa.s  needed,  a.s  the  irri- 
gation ditches  on  both  sides  of  the  streets  serve  to  catch 
the  very  infrequent  runoff  from  rainfall. 

Septic  tank  treatment  of  the  sewage  wa-s  adopted  be- 
cause (1)  there  was  no  objection  to  discharging  the 
tank  effluent  into  surface  drains,  there  to  commingle 
with  water  used  for  irrigation  of  meadows  immediately 
below  the  city;  and  (2)  because  a  septic  tank  is  cheap. 
"fool  proof,"  automatic  in  operation  and  requires  clean- 
ing only  at  long  intervals. 

Separate  sewerage  and  drainage  systems  were  adopt- 
ed, with  the  drains  directly  under  the  sewers.  The  rea- 
sons for  this  arrangement  were  threefold:  n»  It  is 
practically  impossible  to  build  a  small  sewer  with  water- 
tight joints  under  considerable  e.xterior  hydrostatic 
pressure,  and  it  was  desirable  to  have  nothing  but  sew- 
age to  treat  in  the  septic  tank — all  the  more  so  becau.se 
of  the  relatively  large  volume  of  drainage  as  compared 
with  sewage;  (2)  for  construction  purposes  it  insured 
always  a  firm  dry  base  on  which  to  make  good  sewer 
joints,  and  added  to  the  security  of  foundation  in  bad 
ground;  (3)  it  afforded  additional  depth  of  drainage 
crual  to  the  diameter  of  the  tile. 

The  soil  below  a  depth  of  3  to  4  ft.  over  all  the  lower 
part  of  the  system  was  a  "loblolly,"  thin  mud  which 
could  be  neither  shoveled  nor  pumped  out.  It  was  nece.*- 
sary  to  bulkhead  short  spaces,  as  little  as  10  ft.  at  a 
time,  inside  the  sheathing,  and  remove  the  mud  in  buck- 
ets by  hand.  A  foundation  of  2-in.  plank,  sometimes  in 
two  thicknesses,  on  2  •  6-in.  cross  sills,  with  coarse 
gravel  under  these,  was  used  in  the  worst  places.  At 
one  point  10  cu.yd.  of  gravel  was  used  in  making  a 
foundation  for  a  manhole  after  sheathing  was  dri\en 
below  grade  and  allowed  to  remain  in  place.  Being  re- 
mote from  any  extensive  equipment,  and  the  job  being  of 
small  size,  it  was  not  feasible  to  employ  methods  under 
more  favorable  conditions. 

Standard  bell-end  salt-glazed  sewer-pipe  was  u  ed  for 
both  drain  and  sewer.  The  drain  was  laid  with  open 
joints,  care  being  exercised  not  to  butt  the  ends  too 
clo'^ely,  to  j.revent  sediment  from  sealing  the  joint.s  and 
preventing  free  entn.*  of  water.  Around  each  joint  of 
the  drain,  coarse,  clean  gravel  was  deposited,  the 
amount  depending  on  the  nature  of  the  material  en- 
countered at  grade.  Gravel  containing  a  considerable 
amount  of  small  particles  or  sand  is  not  suitable  for 
filling  around  bell-end  joints.  The  fine  particles,  to- 
gether with  mud,  make  a  practically  water-tight  joint. 
When  coarse  gravel  is  used  more  mud  enters  the  joints, 
to  start  with,  but  the  tendency  to  seal  up  is  lessened 
very  muoh  or  prevented  altogether.  Sometimes  the 
trench  was  filled  with  gravel  all  along  the  drain,  com- 
pletely covering  it.  Otherwise,  dn.-  earth  in  small  lumps 
was  spaded  around  the  drain,  covering  it,  to  form  a 
cushion  on  which  the  sewer  was  laid.  Oakum  and 
cement  joints  were  used  for  the  sewer. 
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To  afford  access  to  both  sewers  and  drains,  the  double- 
bottomed  manhole  shown  herewith  was  designed.  Drain 
inspection  and  cleaning  will  doubtless  be  necessary,  be- 
cause tree  roots  will  find  their  way  into  the  drain,  in 
spite  of  the  cutting  down  of  water  loving  street  trees, 
such  as  willows,  cottonwoods,  poplars  and  elms.  The 
ground  slope  is  such  that  laterals  will  enter  main  lines 
from  one  direction  only,  so  that  manhole  bottoms  are 
all  "blind"  on  one  side.  The  extra  cost  of  the  double- 
bottom  manhole  over  ordinary  manholes  was  about  $10 
each. 

Most  of  the  work  was  done  during  midwinter  with 
temperatures  as  low  as  — 20°  F.  Where  ground  water 
was  more  than  4  ft.  from  the  surface  a  Parsons  trench 
excavator  was  used  in  cutting  to  about  water  level.  The 
machine  was  followed  closely  with  cross  bracing  spaced 
from  10  to  20  ft.  c.  to  c.  Hand  excavation  followed,  the 
amount  of  timbering  used  depending  on  the  nature  of 
the  ground. 

Wet  basements  of  abutting  property  were  usually 
freed  of  water  as  soon  as  the  drain  was  laid.  In  a  few 
cases,  where  the  subsoil  was  of  unusually  tight  clay, 
drains  laid  directly  into  the  basements  were  required. 


Considerable  difficulty  was  experienced  through  chok- 
ing of  drains,  with  mud,  but  in  all  cases  this  was  over- 
come by  flushing  with  a  hose  under  moderate  water 
pressure. 

The  septic  tank  is  constructed  entirely  of  reinforced 
concrete,  including  the  roof.  It  has  two  compartments, 
each  10  x  40  ft.  in  plan,  with  a  sewage  depth  of  8  ft. 
at  the  inlet  and  7  ft,  at  the  outlet  end.  The  only  avail- 
able location  was  in  a  swamp. 

Quantities  of  work  and  contract  prices  for  the  entire 
work  were  as  follows: 

Septic  tank  oomplfte $2, 1 27 

10  in.  sewer  0-10  ft.  cut.  ft.  3900 
IC  in.  sewer  10-13  ft.  cut,  ft.  750 
8  in.  sewer  0-10  ft.  cut,  ft.  4100 
Sin.  sewer  10-14  ft.  cut,  ft.  1175 
6  in.  sewer  1-10  ft.  cut,  ft.  6100 
6  in.  sewer  10-13  ft.  cut,  ft.  1300 
8.  10,  12-in.  drain,  ft.  7800 

6in.  diam,  ft  1300 

27  manholes 18,467  _c 

247  cu.vd.  of  gravel  for  trench 1,380  ijH 

13.762  B.  m.  ft.  lumber  for  trench 494  fl 

247  Ys  for  house  connections 963  "^ 
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$23,653  ^ 

Both  sewers  and  drains  have  worked  successfully  and       m 
have  been  extended  this  year.     The  writer  had  entire 
charge  of  the  work  from  its  inception. 


More  Fill  in  Railroad  Embankment 
Below  Than  Above  Ground 

Test  Borings  in  Illinois  Peat  Bog,  at  Cost  per  Yard 

of  0.4  Cent,  Show  30%  More  Hidden 

Than  Apparent  Material 

A  HIDDEN  quantity  of  material  30%  in  excess  of 
the  apparent  amount  was  found  by  the  valuation 
department  of  the  Chicago,  Burlington  &  Quincy  R.R. 
in  a  peat  bog  in  northern  Illinois.  At  a  cost  of  $312.80 
material  amounting  to  80,000  cu.yd.  was  found,  mainly 
by  means  of  test  borings.  The  cost  per  yard  was  there- 
fore 0.4c.  The  bog  was  under  a  20-ft.  fill  which  extended 
both  ways  from  the  bog.  The  entire  extent  of  the  lat- 
ter was  only  1100  ft.,  and  the  appearance  of  the  ground 
surface  was  no  different  from  that  on  either  side  of  it. 

The  roadbed  at  this  point  carries  three  main  tracks. 
The  first  main  was  built  in  1863,  the  second  in  1871  and 
the  third  in  1890.  Little  is  known  of  the  difficulties  en- 
countered with  the  first  two  tracks,  but  it  is  well  known 
that  in  the  case  of  the  third  much  trouble  was  experi- 
enced from  the  settlement  of  the  embankment,  and  for 
a  number  of  years  it  was  necessary  to  haul  in  consider- 
able quantities  of  material  at  periodic  intervals,  al- 
though the  records  of  the  quantities  placed  are  not 
available. 

To  ascertain  the  extent  and  the  amount  of  subsidenc3, 
test  holes  were  put  down  by  means  of  a  2  J -in.  wood 
auger  attached  to  a  3 -in.  gaspipe  cut  into  convenient 
lengths.  Trenching  was  resorted  to  at  a  few  points, 
but  did  not  give  as  satisfactory  results  as  the  test  holes. 

Where  undisturbed,  the  bog  showed  a  top  stratum 
composed  of  a  black  dirt  w'.iich  gradually  turned  into  a 
stratum  of  brown  crumbly  material  known  as  peat.  Un- 
der this  was  a  plastic  mass,  gray,  which  after  a  few  feet 
turned  to  a  greenish  color.  It  was  possible  to  push  the 
auger   through    this    stratum   without    turning   it,   the 


whole  gave  off  a  strong  odor  of  marsh  gas,  and  when 
the  auger  was  withdrawn  the  hole  closed  at  once.  Un- 
der this  mass  a  stratum  of  stiff  blue  clay  was  found, 
and  at  succeeding  depths  this  material  was  found  to  be- 
come harder,  with  a  tendency  to  contain  gravel. 

Tests  en  either  side  of  the  bog  developed  a  different 
formation,  in  which  no  subsidence  was  found.    The  sur- 
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TYPICAL.   CROSS   SECTION   NEAR   MIDPOINT   OP  BOG 

face  material  was  the  same  as  for  the  bog.  Under  it  a 
blue  clay  was  found,  containing  streaks  of  yellow  which 
gradually  disappeared,  leaving  the  material  exactly  the 
same  as  that  found  under  the  plastic  mass  in  the  bog. 

The  accompanying  reproduction  of  one  of  the  cross 
sections  shows  the  location  of  test  holes,  the  strata  re- 
vealed by  them  and  the  amount  of  hidden  material  com- 
pared with  the  visible  embankment.  The  yardage  of 
embankment  above  the  apparent  ground  line  within  the 
limits  of  the  bog  was  61,300.  The  yardage  of  hidden 
material  was  80,000,  showing  the  hidden  quantity  to  be 
30%  in  excess  of  the  apparent  quantity.  To  obtain  the 
date,  four  men,  receiving  a  total  of  $19.55  per  day, 
worked  16  days,  this  cost  amounting  to  $312.80.  Fifty- 
two  holes  were  bored  to  an  average  depth  of  21  ft.,  and 
25  to  an  average  depth  of  6.6  ft.  The  cost  of  the  sur- 
vey per  linear  foot  of  hole  bored  was  24  cents.  The 
cost  per  cubic  yard  of  hidden  material  revealed  was  0.4 
cent,  as  previously  stated. 

The  foregoing  information  was  supplied  by  W.  W.  K. 
Sparrow,  valuation  engineer  of  the  Chicago,  Burlington 
&  Quincy  Railroad. 
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Simple  Design  Marks  Cold  Storage  Building  for  Apples 

Reinforced-Concrete  Frame  and  Flat-Slab  Floors  with  Hollow  Tile  Walls  Separated 
by  Cork  Insulation — Special  Detail  Insures  Tight  Fit  at  Elevator  Doors 

By  Stewart  T.  Smith 

Architectural    lOnKlriffr   fi-r   Van    Riiissclafr   II     Or<-ene.    New   Vork  «"ity 


A  REINFORCED-CONCRETE  building  for  the  cold 
storage  of  apples  completed  last  fall  at  Winchester, 
Va.,  is  a  good  example  of  the  simplicity  of  design,  with 
resulting  low  cost,  which  is  desirable  in  the  present 
days  of  high  prices.     Details  were  so  devoid  of  com- 
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COLD  STORAGR  BUILDING  TO   HOLD   APPLKS  HAS 
SIMPLE    LAYOUT 

plication  as  to  permit  construction  by  the  owner,  under 
direction  of  an  engineer  but  without  the  interposition 
of  a  contractor's  organization;  and  the  cost,  at  a  time 
of  exceptionally  high  unit  prices,  ran  about  $1.10  per 
sq.ft.  of  floor  area  for  everything  except  the  insulation 
work. 

The  building  is  used  entirely  for  the  storage  of 
apples,  and  is,  so  far  as  the  writer  knows,  the  largest 
building  in  this  country  which  is  used  solely  for  this 
purpose.  It  occupies  an  area  120  x  200  ft.  and  is  four 
stories  with  a  basement.  In  connection  with  the  main 
building  is  an  engine  room  40  x  40  ft.,  an  ice-making 
room  25  x  60  ft.,  a  covered  concrete  platform  along  the 
front  of  the  building,  which  it  is  intended  will  be  in- 
closed by  steel  roller  lift  doors,  and  a  small  two-story 
office  building  at  one  corner  of  the  platform.  A  side 
track  runs  along  each  end  of  the  building. 

The  frame  is  of  reinforced  concrete  with  a  flat-slab 
floor  having  a  four-way  system  of  reinforcing.  Col- 
umns are  spaced  20  ft.  centers  in  both  directions. 
There  are  no  dropped  panels,  but  the  caps  of  the  col- 
umns are  mad(^  large.    The  dropped  panels  were  omitted 


to  simplify  and  reduce  the  cost  of  formwork  and  to 
place  the  refrigerating  pipes  nearer  the  ceiling  than 
would  be  possible  with  a  dropped  panel,  a  desirable 
feature  from  an  engineering  .standpoint. 

The  rods  of  the  slab  were  not  bent  at  the  inflection 
joint,  as  is  recommended  by  the  Joint  Committee  and 
several  building  codes,  but  are  held  near  the  top  of 
the  slab  at  the  column  by  eighv  radial  rods  and  two 
concentric  rings.  The  weight  of  the  rods  caused  them 
to  fall  to  the  bottom  of  the  slab  near  the  center  of  the 
panel.  They  were  held  in  position  by  special  rod  spac- 
ers. The  omission  of  the  bending  of  these  rods  re- 
sulted in  a  saving  of  about  $1200.  There  are  no  open- 
ings in  any  of  the  floors,  so  that  the  laying  of  the  steel 
as  well  as  the  building  of  the  forms  was  greatly  sim- 
plified. 

The  columns  are  reinforced  with  vertical  rods  and 
spiral  hoopings.    The  percentage  of  steel  was  kept  low 
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as   it  was   found  that  with  the  present  high   cost   of 
steel  it  was  more  economical  to  have  a  larger  column. 

A  concrete  retaining  wall  around  the  building  holds 
the  earth  fill  under  the  platform.  On  top  of  this  wall  a 
12  in.  hollow  tile  wall  about  46  ft.  high  completely 
inclosed  the  building,  being  tied  at  intervals  to  the 
frame.  A  hollow  tile  wall  was  used  in  place  of  a  brick 
wall  because  the  material  was  cheaper  and  it  could  be 
built  faster.  Furthermore,  by  the  use  of  hollow  tile,  1 
in.  less  of  insulation  could  be  used,  a  saving  which 
amounted  to  approximately  $2600.  No  attempt  to  make 
the  exterior  artistic  by  the  use  of  costly  pilasters  and 
cornices  was  made,  but  a  5  x  8  in.  smooth-faced  tile 


and  the  cold-storage  rooms.  The  contents  of  the  ele- 
vator are  placed  in  this  room,  the  door  closed  between 
the  anteroom  and  the  elevator  shaft  and  then  the  con- 
tents taken  in  to  the  cold-storage  rooms.  By  the  con- 
struction used  in  this  building  it  is  possible  to  empty 
the  contents  from  the  elevator  directly  into  the  cold- 
storage  rooms  with  no  greater  loss  of  refrigeration 
than  is  experienced  with  the  use  of  the  anteroom.  The 
elevator  shaft  is  made  5  in.  wider  than  the  car  of  the 
elevator.  Four  I  x  6-in.  boards  are  fixed  to  the  walls, 
as  shown  in  the  accompanying  drawing.  The  masonry 
under  each  door  is  corbeled  out  to  be  flush  with  these 
boards.     Above  each  door  a  i  x  6-in.  board  is  set  be- 
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FLAT  SLAB  STEEL  W^\S  NOT  BENT  AT  INFLECTION  POINT  BUT  WAS  DRAPED  TOWARD  CENTER  OF  PANEL 


was  used,  giving  a  most  pleasing  eff'ect.  The  wall  is 
built  entirely  separate  from  the  concrete  framework,  a 
space  of  4i  in.  being  left  between,  in  which  the  insula- 
tion was  placed.  In  the  wall  beams  at  each  floor  l-in. 
rods  were  set  and  when  the  wall  was  built  these  rods 
were  bent  over  into  the  hollow  tile,  thus  holding  the 
wall  securely  in  place. 

The  temperature  of  the  air  in  the  building  is  kept 
at  about  30°  F.  to  reduce  the  refrigerating  load.  The 
whole  building,  with  the  exception  of  the  bases  of  the 
columns,  is  entirely  inclosed  in  cork-board  insulation. 
At  the  basement  this  insulation  was  placed  on  top  of  a 
concrete  floor  which  rested  on  a  shallow  cinder  fill  and 
was  covered  with  a  3-in.  concrete  wearing  floor.  On  the 
roof  an  additional  5-ply  roofing  protects  the  insulation. 

In  front  of  the  buildin^;  an  elevator,  stairway  and  con- 
veying apparatus  are  placed  in  one  hatchway.  Of  par- 
ticular interest  is  the  design  of  the  elevator  shaft.  The 
common  method  used  in  cold  storage  plants  is  to  place 
what  is  called  an  anteroom  between  the  elevator  shaft 


tween  the  two  vertical  boards.  The  car  of  the  ele- 
vator is  made  6  in.  higher  than  the  opening  of  the  door. 
Arouiid  the  edge  of  each  side  of  the  elevator  is  fixed  a 
rubber  flap  and  this  rubber  flap  slides  up  and  down  the 
vertical  boards  as  the  car  travels.  When  it  stops  at 
any  floor,  the  space  between  it  and  the  walls  is  en- 
tirely closed  by  these  flaps,  thus  enabling  the  doors  to 
be  opened  as  long  as  it  may  be  necessary  without  a 
rush  of  warm  air  up  the  shaft  and  into  the  rooms. 

No  sprinkler  system  is  used,  because  the  cost  of  the 
necessary  dry  pipe  would  not  have  been  offset  by  the 
additional  reduction  in  the  insurance  rate.  A  fire  wall, 
with  no  openings  in  it,  is  between  the  engine  room  and 
the  main  building.  Tin-clad  cold-storage  doors  were 
used  throughout.  It  was  found  that  these  items  in  par- 
ticular considerably  decreased  the  cost  of  insurance.  It 
could  have  been  further  decreased  by  dividing  the  large 
rooms  into  smaller  rooms,  but  the  -^ost  of  these  walls 
was  not  justified  by  the  reduction  in  insurance  rate, 
which,  as  finally  obtained,  was  21c.  per  100. 
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The  concrete  for  the  main  building  was  mixed  in  a 
t-yd.  mixer.  This  mixer  was  kept  running  about  ten 
hours  per  day  from  the  time  concrete  was  poured  on  the 
first  floor  until  the  roof  was  poured.  Another  l-yd. 
mixer  was  u.sed  for  the  retaining  walls,  ba.sement  floor 
and  platform  floors.  The  concrete  slabs  were  finished 
as  they  were  laid  and  because  of  a  shortage  in  labor 
and  the  fact  that  only  a  small  mixer  was  available  it 
was  necessary  to  pour  a  section  20  ft.  wide  across  the 
building  at  a  time,  thus  making  a  construction  joint  in 
the  center  of  each  panel.  This  is  shown  in  one  of  the 
views.  A  key  was  made  at  each  con.struction  joint  by 
nailing  a  2  x  3  in.  strip  onto  the  dividing  board  and  the 
edge  of  the  old  concrete  was  wet  and  cleaned  before  the 
new  was  placed.  Some  of  the  floors  of  the  building  have 
been  loaded  to  capacity,  and  no  cracks  or  excessive 
deflections  have  appeared  at  construction  joints. 

The  construction  work  was  begun  about  June   1   and 


the  firHt  concrete  waji  poured  on  the  first  floor  the  first 
of  July.     R*f  n  the  lower  two  ttoriea 

and  the  nrni  m  ctorafe  on  Sept.  22. 

While  thi.H  i.n  no  remarkable  record  for  rapid  cooetroc* 
tion.  it  in  quick  time  conxiderini;  the  fact  that  it  was  not 
Government  work  and  wha  done  when  the  caotoomentJ 
were  under  con.HtructiDii  i\  <   were  on  miMt 

material  not  .strictly  for  G  •ien.     The  own- 

ers rented  a  contractor'^  equipment  and  also  ftmuiged 
for  the  contractor'.s  .supervision  of  the  bbor.  bat  all 
materia!  was  purchased  and  all  labor  waji  hired  by 
the  owners.     The  engineer  ma  to  the 

plant  during  the  progress  of  (  ,  .*.c  di- 

rections for  carr>ing  on  the  work. 

The  design  of  the  buildings  and  the  rvirig>^r:xiiag 
equipment  and  the  superintendence  of  the  c«in«tructioil 
work  was  done  under  the  ■  n  of  Van  ReoMelaer 

H.  (Jreene,  refrigeratin/  •  of  New  York  C»tv 


Great  Britain  Working  on  After-the-War  Problems 


Ministry  of  Reconstruction,  Aided  by  an  Advisory  Council,  Is  Building  Bridse 
to  Carry  the  Nation  Over  from  War  to  Peace  Industrial  Conditions 

By   Wingrove   Bathon 

Wa.shlngton    Riprcsenlatlve.    KiiKii.t"»rinK    .Wws-Record 


PREVIOUS  articles  in  this  series  have  suggested 
and  urged  the  appointment,  by  the  President  of 
the  United  States,  of  a  readjustment  and  reconstruc- 
tion commission,  to  begin  to  deal  now  with  vital 
problems  in  industry  which  will  press  for  solution 
after  the  war.  It  was  pointed  out  that  many  other 
countries,  notably  Great  Britain,  have  already  begun 
to  attempt  to  solve  after-the-war  problems,  and  the 
personnel  of  a  suitable  commission,  selected  froni  the 
ranks  of  American  industry,  was  presented  in  the  first 
article  in  this  series  {Enqineeviuu  Newa-Record  of 
May  30,  p.  1031),  the  second  article  (June  6,  p.  1092) 
having  dealt  with  the  personnel  suggested  for  a  suit- 
able advisory  council,  taken  from  the  ranks  of  Govern- 
ment oflScials,  to  work  with  such  a  commission. 

A  description  of  the  far-reaching  work  being  done 
along  this  line  by  Great  Britain  is  now  presented  as 
an  evidence  that  it  is  necessary  for  American  iiidustry 
to  begin  now,  through  a  readjustment  and  recon- 
struction commission — preferably  the  President's  own 
commission,  responsible  only  to  him — to  prepan:  to 
solve  after-the-war  problems.  It  may  be  as  wel'  to 
state  at  the  beginning  that  this  description  of  Great 
Britain's  Ministry  of  Reconstruction  is  taken  from  the 
official  reports  to  Parliament  of  the  British  War  Cabinet, 
furnished  to  the  present  writer  for  the  pui-pose  of  this 
article  by  Arthur  Willert.  secretary  of  the  British  War 
Mission  at  Washington.  These  reports  are  inclusive  of 
the  year  1917  and  have  just  been  received  in  Wash- 
ington. 

To  Solve  Problems  of  Utmost  Importance 

After  tracing  the  earlier  stages  of  the  Ministry  of 
Reconstruction  in  Great  Britain,  before  the  ministry 
was  established  bv  the  New  Ministries  Act,   in  July. 


1917,  and  when  and  during  the  time  the  agency  of  re- 
•construction  consisted  of  a  committee  of  miniAten»  of 
the  crown,  the  War  Cabinet  reported  that  it  wa-s  foand 
necessary  to  establish  a  Mini3tr>'  of  Reconstruction  to 
continue  for  the  duration  of  the  war  and  for  a  period 
of  two  years,  or  less,  after  its  conclusion.  It  wma 
declared  that  a  prime  minister  upon  whose  shoulders 
fell  tho  respon:'ibility  for  the  conduct  of  the  war  could 
not  assume  personally  a  day-to-day  responsibility  for 
guiding  the  reconstruct. jn  oommittee\<»  work.  It  was 
stated  that  the  Government  had  throughout  l>een  awarv 
that  as  the  war  continued,  and  '\i»  pressure  upon  every 
side  of  the  national  life  increased.  ''  nsity  of  the 

struggle   in   itself  enhanced  the  v.  of  *h<e  re- 

construction problems  which  had  to  be  tace<* ;  and  that 
Parliament  and  the  countr>-  were  not  slow  in  realixing 
that  there  was  coming  into  existence  a  series  of  ques- 
tions of  the  utmost  importance  to  which  answers  must 
be  found,  not  after,  but  before,  the  conclusion  of  tbe 
war. 

Work  ok  Minister  of  Reconstruction 

The  functions  of  the  Minister  of  Reconstruction  then 
appointed,  and  who  a.^sumed  office  in  August.  1917.  are 
defined  as  follows : 

"To  consider  and  advise  upon  the  problems  which 
may  arise  out  of  the  present  war  and  nui>-  have  to  be 
dealt  with  upon  its  termination,  and  for  the  ourpoMS 
aforesaid  to  institute  and  conduct  such  imiuiries.  pre- 
pare such  schemes,  and  make  such  recommendations 
as  he  sees  fit :  and  the  Minister  of  Reconstruction  shall, 
for  the  purposes  aforesaid,  have  such  powers  and 
duties  of  any  Government  department  or  authorit>' 
which  have  been  conferred  by  or  under  any  statute  as 
His  Majesty  may  by  Order  in  Council  authorize  the 
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Minister  to  exercise  or  perform  concurrently  with,  or 
in  consultation  with,  the  Government  department  or 
authority  concerned." 

In  other  words,  as  was  brought  about  during  the 
debate  which  resulted  in  the  creation  of  the  ministry, 
the  minister  in  charge  does  not  exercise  executive 
functions.  He  appoints  committees;  initiates  experi- 
ments; frames  schemes  for  action  with  a  view  to 
conditions  after  the  war;  his  powers  are  not  exclusive 
and  do  not  shut  out  other  departments;  he  assists 
the  other  departments,  provides  them  with  information 
and  helps  them  "to  build  a  bridge  which  will  safely 
carry  us  over  from  war  to  peace  conditions."  The 
British  Parliament  found  that  the  creation  of  a  recon- 
struction agency  was  desirable  because  various  Govern- 
ment departments  are  approaching  various  problems  in 
Lheir  own  way,  each  drawing  up  reports  or  memoranda, 
and  that  what  was  needed  was  a  coordinating  element, 
not  especially  attached  to  the  work  or  to  the  traditions 
of  any  one  of  the  departments  concerned.  The  Solicitor 
General  of  Great  Britain,  speaking  in  debate,  said  that 
what  was  needed  was  "a  comprehensive  cooordinating 
mind,  a  fresh  mind,  and  at  the  same  time  an  authorita- 
tive mind,  who  will  bring  together  the  several  contribu- 
tions of  the  various  specialized  departments." 

The  Ministry  of  Reconstruction  was  then  formed. 
For  the  purposes  of  administration  the  department  was 
divided  into  branches  dealing  respectively  with  com- 
merce and  production,  including  the  supply  of  materials ; 
with  finance,  shipping  and  common  services;  with  labor* 
and  industrial  organization;  with  rural  development; 
with  the  machinery  of  government  (central  and  local)  ; 
with  health  and  education;  and  with  housing  and  in- 
ternal transport. 

Advisory  Council  Appointed 
The  Minister  of  Reconstruction  than  appointed  an 
advisory  council,  "representative  of  all  the  leading 
interests  concerned  in  reconstruction,  and  it  is  his  hope 
by  consulting  the  council  freely  and  regularly  to  secure 
a  representative  consensus  of  opinion  on  any  proposal 
which  may  be  referred  to  him  for  advice  or  which  may 
be  initiated  in  the  department."  This  council  is  or- 
ganized very  much  as  the  Pan-American  Financial 
Conference  held  in  Washington  at  the  beginning  of  the 
war  was  organized,  and  very  much  as  the  old  War 
Industries  Board  of  the  Council  of  National  Defense 
of  the  United  States  was  organized.  In  other  words, 
there  are  experts  in  each  line  named  to  serve  with 
Government  representatives.  The  council  is  divided 
into  sections,  just  as  the  administration  of  the  Ministry 
of  Reconstruction  is  divided.  It  is  stated  that  "the 
membership  of  the  council  has  been  so  arranged  that 
in  each  section  all  the  principal  interests  represented 
on  the  council  should  find  a  place ;  thus,  there  are  repre- 
sentatives of  labor  on  the  finance  section  as  well  as 
financiers;  there  are  business  men  as  well  as  agricul- 
turists on  the  section  dealing  with  agriculture,  and 
so  on." 

The  meetings  of  the  sections  of  the  ministry  and  the 
council  are  private,  but  it  is  known  that  they  have 
already  dealt  with  the  standardization  of  railway 
equipment;  the  post-war  rationing  of  industries;  the 
establishment  and  functions  of  trade  organizations;  the 


organization  of  rural  information  centers ;  the  establish- 
ment of  industrial  courts;  house  planning  from  the 
point  of  view  of  domestic  economy;  the  future  or- 
ganization of  voluntary  women's  work;  and  the  condi- 
tions required  for  maintaining  a  supply  of  efficient 
agricultural  labor. 

The  section  dealing  with  commerce  and  production 
is  investigating  (1)  the  supply  and  control  of  raw 
materials  after  the  war;  (2)  financial  facilities  for 
British  commerce  and  industry  after  the  war;  (3)  the 
preservation  of  industries  which  will  play  an  essential 
part  in  reconstruction,  but  are  in  process  of  extinction 
through  failure  of  supplies  of  material  or  labor;  (4) 
financial  risks  attached  to  the  holding  of  trading  stocks ; 
(5)  trusts  and  combinations,  with  special  reference  to 
the  protection  of  the  consumer;  (6)  the  establishment 
of  new  industries  after  the  war,  a  committee  having 
been  especially  appointed  to  consider  this  question  as 
far  as  the  engineering  industries  are  concerned,  a 
parallel  committee  looking  after  the  labor  questions  in- 
volved; (7)  the  volume  and  nature  of  the  demand  for 
British  goods  after  the  war,  and  (8)  improvements 
in  trade  organization  for  the  purpose  of  more  econom- 
ical production,  distribution  and  marketing,  and  ex- 
pediting the  turnover  from  peace  to  war. 

The  section  dealing  with  finance,  shipping  and  com- 
mon services  is,  in  conjunction  with  the  treasury, 
considering  the  question  of  currency  and  exchange  after 
the  war;  and  under  this  section  an  advisory  council 
section  is  at  work  on  the  disposal  of  Government  stores 
after  the  war. 

The  section  dealing  with  labor  and  industrial  or- 
ganizations has  agreed  with  the  British  Board  of 
Trade  and  the  Ministry  of  Labor  that  "a  concerted  effort 
should  be  made  to  promote  in  as  many  industries  as 
possible  representative  organizations  to  advise  the 
Government  as  to  the  views  and  needs  of  the  industries 
in  meeting  the  various  industrial  and  commercial 
problems  that  will  affect  them  during  the  reconstruc- 
tion period.  The  Ministry  of  Labor  is  to  proceed  with 
the  formation  of  permanent  industrial  councils.  A 
conference  of  trade  organizations  is  being  established 
at  the  Ministry  of  Reconstruction,  consisting  of  three 
employers,  three  trade  unionists  and  representatives  of 
the  Board  of  Trade,  the  Ministry  of  Labor  and  the 
Ministry  of  Reconstruction.  The  Minister  of  Recon- 
struction has  decided  to  refer  to  the  industrial  section 
of  the  advisory  council  the  question  of  establishing 
corresponding  organizations  in  engineering  and  in 
railways. 

Reports  on  Labor 
This  section  (dealing  with  labor  and  industrial 
organizations)  is  farther  along  with  its  work  than  any 
of  the  other  sections,  apparently,  for  reports  have  been 
submitted  on  unorganized  trades  and  works,  and  prob- 
ably, by  now,  on  conciliation  and  arbitration;  a  general 
survey  of  industrial  policy  as  a  whole  has  been  pre- 
pared, going  into  the  questions  of  law  and  labor  in 
merchant  shipping;  wartime  departures  from  trade 
union  practices;  industrial  courts;  industrial  struc- 
tures; apprenticeship;  the  reinstatement  of  returning 
soldiers  and  sailors,  and  international  labor  legislation. 
Furthermore,  surveys  have  been  undertaken  of  Indus- 


June  20,  1918 


E  N  (;  I  N  I<:  K  li  I  N  G    X  E  W  S  -  R  E  C  O  R  D 


1179 


trial  methods,  and  inquiry  is  bein^  made  into  juvenile 
employment.  The  question  oi  army  demobilization,  it 
has  been  settled,  makes  the  Ministry  of  Labor  respon- 
sible for  the  returned  soldier  or  sailor,  and  the  Ministry 
of  Reconstruction  is  to  determine  the  priority  of  dif- 
ferent trades.  A  complete  list  of  public  works  which 
have  fallen  into  arrears  has  been  prepared  so  that 
surplus  labor  may  be  usefully  and  rapidly  employed, 
and  the  Ministry  of  Munitions  has  bef?un  work  on  the 
special  problems  arising  out  of  its  work. 

The  section  dealing  with  rural  development  is  exam- 
ining the  (1)  working  of  the  Small  Holdings  Act  and 
the  future  of  urban  war  allotments;  (2)  a  report  made 
by  the  forestry  committee;  (3)  the  rural  housing  prob- 
lem; (4)  the  organization  of  county  offices  for  advice 
on  agriculture;  (5)  tithe  redemption;  (6)  village  in- 
dustries, and  (7)  the  report  of  the  land  acquisition 
committee. 

The  section  dealing  with  machinery  of  government, 
health,  education,  etc.,  is  negotiating  through  a  com- 
mittee on  the  distribution  of  functions  in  regard  to 
the  formation  of  a  Ministry  of  Health  and  is  studying 
reports  which  have  been  made  (1)  on  the  functions 
of  the  poor  law  authorities,  and  (2)  on  adult  educa- 
tion. 

The  section  dealing  with  housing  and  internal  trans- 
port, with  a  view  to  facilitating  work  in  connection 
with  housing,  has  set  to  work  committees  on  (1)  supply 
of  building  materials;  (2)  house  building  construction, 
and  (3)  building  by-laws.  Special  investigations  are 
being  made  by  this  section  on  (1)  control  of  public 
utility  societies;  (2)  town  planning;  (3)  rings  in  the 
building  trade;  (4)  the  working  of  the  Small  Dwellings 
Acquisition  Act;  and  a  general  review  of  the  problem 
of  inland  transport  is  being  made,  the  portions  dealing 
with  roads  and  canals  having  been  completed.  Fur- 
thermore, the  ministry  is  in  consultation  with  the  Board 
of  Trade  concerning  the  future  of  the  railways  (in- 
cluding light  railways)  of  Great  Britain  and  an  inquiry 
has  been  begun  into  the  question  of  storage  and  dis- 
tribution as  essential  elements  in  the  future  transport 
policy. 

Work  of  Various  Sections 

This  article  is  intended  to  be  but  a  brief  outline 
sketch  of  the  monumental  amount  of  work  being  done 
by  the  British  Ministry  of  Reconstruction,  but  it  might 
be  well  here  to  hark  back  for  a  moment  or  two  to  some 
of  the  points  being  taken  up  by  the  various  sections. 
In  the  section  dealing  with  commerce  and  production, 
the  report  of  the  British  War  Cabinet  to  Parliament 
states  that  the  question  of  the  "volume  and  nature  of 
the  demand  for  British  goods  after  the  war"  and  the 
question  of  "improvements  in  trade  organization  for  the 
purposes  of  more  economical  production,  distribution 
and  marketing  and  of  facilitating  the  turnover  from 
peace  to  war,"  are  being  handled  in  consultatioM  with 
the  British  Board  of  Trade  and  the  Department  of 
Overseas  Trade,  and  that  a  "comprehensive  scheme  of 
work  has  been  prepared."  The  British  Cabinet  thus 
states  the  problem: 

"After  the  war  there  will  be  a  world  shortage  of 


certain  and  the  shortaire  will  be  Meentoated 

by   the   u ^    of   findint;   tonnage   adecpisto  to  our 

demand"!.    On  the  other  hand,  there  will  be  an  mbaotH 

unlimited   demand    for   manufactured    ffooda." 

The  commt.rit  of  the  Cabinet  report  in  this  eoniiaetidB 
will  \>e  found  interesting,  perhapn.  Aft«r  stating  that 
the  results  of  inquiries  will  be  uMd  to  determine  in 
what  order  demand.H  of  the  traden  at  home  and  of  the 
colonies  over.sea.s  shall  l>e  met.  and  ''in  what  proportkNl 
raw  materials  .shall  ^>e  directed  into  certain  rhiniMJi, 
in  what  directions  the  demands  for  labor,  power  ton- 
nage and  credit  are  likely  to  be  meet  intense.**  tt  i« 
stated : 

"It  is  not  a  question  of  ar  n  or  of 

protecting  some  indu.stries  or  r-i — it   Ls 

a  question  rather  of  directing  to  the  most  prodoctiTe 
purposes  such  materials  as  will  in  fact  be  availabfa; 
and  of  furnishing  industr>-  with  the  neces«ary  facilitiea, 
including  information,  for  making  these  purpoees  effec- 
tive. The  desire  of  the  Government  is  to  leave  the 
industries  to  ration  themselves  under  certain  general 
principles  for  which  the  Government  must  take  reepon- 
sibility.  What  those  principles  .should  be  and  what 
form  of  central  machiner>'  should  be  devised  for  this 
purpo.se  is  one  of  the  first  questions  on  which  the 
advisory  council  is  asked  to  report." 


Convenient  Bag  for  Valuation   Field   Men 

A  BAG  which  has  been  found  ver>-  u.-^eiul  m  field 
work  on  valuation,  writes  a  correspondent.  COB- 
.-'ists  of  an  ordinary  two-pocket  brief  case  to  which 
have  been  added  three  accessories — a  large  pocket  on 
one  side,  rings  and  a  shoulder  strap,  and  two  straps  to 
hold  a  roll  of  blueprints,  or.  when  the  weather  is 
showerj',  a  folding  um- 
brella. The  shoulder  strap 
has  snaphooks  to  engnge 
the  rings.  The  pocket, 
which  is  dark  against  the 
coat,  has  gussets  at  the 
ends,  which  give  it  a  large 
mouth,  narrowing  to  noth- 
ing at  the  bottom.  This 
maker,  it  easy  to  drop  into 
it  tape,  dead-man.  keel  and 
the  like  and  to  get  them 
out.  When  one  is  in  the 
field  there  are  many  times 
when  both  hands  are  need- 
ed, such  as  when  climbing 
through  cars  or  about 
bridges,  and  in  measuring 
of  all  kinds.  This  l»ag 
leaves  both  hands  free. 

The  two  pock'^ts  are  used,  one  to  carr>-  nnape.  the 
other  pre-inventory  and  supporting  data.  The  maps 
specified  by  the  Division  of  Valuation  are  large  and 
clumsy  to  handle  m  the  field:  by  folding  them  accor- 
dion fashion  to  approximately  3x11  in.,  they  can  be 
carried  easily  in  the  case  and  examined  without  trouble^ 
as  shown  in  the  picture. 
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Wichita  Shares  Profits  from  Feeding  Garbage  to  Hogs 

Contractor  Collects  and  Disposes  of  Garbage,  Paying  City  10%  of  Net  Income,  With 
No  Allowance  for  Capital  Charges — Ail  Under  Sanitary  Control 


MODEL  contracts  for  the  collection  of  city  garbage 
and  for  its  disposal  by  feeding  to  hogs  are  so  rare 
as  to  warrant  the  publication  of  one  recently  made  by 
the  city  of  Wichita,  Kan.  Briefly,  the  contractor  agrees 
to  collect  all  the  garbage  of  Wichita  for  a  period  of 
three  years  and  to  pay  for  the  exclusive  privilege  of  so 
doing  10%  of  the  net  profits  from  feeding  to  hogs,  not 
including  capital  charges  in  the  expenses.  The  con- 
tractor is  also  to  pay  $1500  a  year  for  the  salary  of  a 
superintendent  who  is  to  act  in  behalf  of  the  city.  Pro- 
vision is  made  for  the  sanitary  control  of  both  collec- 
tion and  feeding  and  for  the  checking  of  all  the  financial 
transactions  of  the  contractor.  L.  R.  Ash  is  city  man- 
ager of  Wichita. 

Provisions  of  Model  Contract 
The    contract,    with    the    omission    of    some    legal 
verbiage,  is  as  follows: 

1.  The  word  garbage  shall  mean  all  organic  waste 
or  residue  of  animal,  fruit  or  other  vegetable  matter 
from  kitchens  and  dining  rooms,  or  from  the  prepara- 
tion of,  dealing  in  or  storage  of  meats,  fowls,  fruits, 
grains  and  vegetables. 

2.  For  the  exclusive  right  hereinafter  granted,  the 
contractor  agrees  that  he  will,  at  his  own  expense,  col- 
lect, remove  and  dispose  of  all  accumulations  of  garbage 
within  the  corporate  limits  of  the  City  of  Wichita,  which 
garbage  shall  be  placed  by  said  inhabitants  in  conform- 
ity with  the  ordinances  of  said  city,  so  as  to  be  reason- 
ably accessible  to  the  wagons  or  vehicles  of  the  con- 
tractor. Said  garbage  shall  be  taken  by  the  contractor 
to  such  place  or  places  as  will  meet  with  the  approval 
of  the  commissioners  of  the  City  of  Wichita,  and  shall 
be  by  said  contractor  disposed  of  by  feeding  to  swine, 
under  the  provisions  and  intent  of  this  contract,  and 
under  the  conditions  as  shall  be  in  strict  conformity 
with  ordinances  now  existing,  or  with  such  reasonable 
ordinances  as  shall  hereafter  be  passed  by  the  city  not 
inconsistent  with  the  terms  of  this  contract. 

3.  The  contractor  shall  collect  and  remove  daily,  all 
garbage  from  hotels,  restaurants  and  eating  houses,  and 
from  such  other  places,  where  garbage  accumulates  in 
large  quantities,  as  may  be  directed  by  the  commission- 
ers or  city  manager.  From  residences  and  other  places 
not  included  above,  the  garbage  shall  be  removed  at 
least  twice  each  calendar  week  from  Nov.  1  to  Apr.  1, 
and  at  least  three  times  each  calendar  week  from  Apr. 
1  to  Nov.  1,  provided,  that  any  building  or  dwelling 
where  an  average  of  20  persons  or  more  are  fed  daily, 
shall  be  considered  an  eating  house  for  the  purposes  of 
this  contract. 

4.  All  garbage,  in  other  than  residence  districts,  shall 
be  collected,  during  the  night,  between  sunset  and  sun- 
rise, from  Apr.  1  to  Nov.  1.,  and  during  the  remainder 
of  the  year,  garbage  from  said  districts,  and  through- 
out the  year,  garbage  trom  residence  districts,  may  be 
collected  at  any  time,  provided  that  the  commissioners 


may  designate  the  hours  for  and  manner  of  collection  as 
in  their  discretion  may  be  deemed  wise  and  necessar5^ 

5.  The  contractor,  before  beginning  collections 
under  this  contract,  shall  divide  the  city  into  districts 
and  shall  deliver  to  the  city  manager  a  list  of  the 
boundaries  of  each  district,  and  the  days  of  the  week 
on  which  he  plans  to  make  collection  therefrom.  The 
commissioners,  within  30  days  after  the  beginning  of 
such  collections,  according  to  such  districts,  may  make 
such  changes,  alterations  and  additions  thereto  as,  in 
their  judgment,  are  necessary  to  insure  the  efficiency  and 
thoroughness  of  such  collections.  Thereafter  on  Nov. 
1  and  Apr.  1  the  contractor  shall  revise  such  districts 
and  deliver  such  revised  lists  to  the  city  manager  when 
they  may  be  revised  as  described  above.  The  contractor 
shall  furnish  each  householder  on  Apr.  6  and  Nov.  6 
with  a  printed  list  of  the  days  on  which  he  will  make 
collections,  stating  in  such  lists  the  time  of  day,  as 
nearly  ^s  possible,  when  such  collection  will  be  made. 

6.  The  contractor  shall  feed  the  garbage  on  concrete 
floors  and  in  a  thoroughly  sanitary  manner  and  the 
swine  shall  be  supplied  with  ample  food  and  pure  water, 
and  properly  housed  in  structures  of  wood  or  other  suit- 
able material,  provided  with  ample  means  of  being  thor- 
oughly cleaned  daily;  the  offal  from  feeding  floors  and 
sleeping  quarters  shall  be  disposed  of  in  a  sanitary 
manner  by  collecting  same  and  applying  lime  in  suffi- 
cient quantities  to  prevent  its  becoming  in  any  manner 
offensive  or  a  nuisance. 

The  contractor  shall  feed  such  garbage  under  the  su- 
pervision and  inspection  of  a  licensed  veterinarian  in 
good  standing  and  such  licensed  veterinarian  shall  make 
a  report  of  his  supervision  and  inspection  once  each 
month  to  the  city  manager  and  to  such  other  authorities 
as  may  be  by  law  required. 

Contractor  Makes  Full  Report  to  City 

7.  The  contractor  shall,  at  the  time  of  commencing 
operations  under  this  agreement,  make  a  full  and  true 
inventory  of  all  hogs,  feed,  supplies  and  all  other  prop- 
erty, purchased,  leased,  owned  or  used  in  the  collection, 
removal  and  feeding  of  the  garbage,  and  shall  at  the 
time  of  each  transaction  promptly  and  accurately  show 
upon  said  inventory  all  additions  made  thereto  in  any 
manner  and  all  deductions  made  therefrom  by  sale,  loss 
or  otherwise.  He  shall  make  a  true  and  fair  market 
valuation  of  all  said  stock  and  properties  at  the  begin- 
ning, and  show  in  the  valuation  accounts  kept,  the 
names  of  the  persons,  firms  or  companies  from  whom 
stock,  property  or  equipment  may  be  bought  or  other- 
wise obtained,  the  prices  paid  therefor  and  the  terms 
of  purchase  or  procurement,  the  weight  and  count 
thereof  and  likewise  show  the  weight,  count,  price 
and  terms  of  all  sales  or  other  di^*posals  of  stock  and 
property  and  the  names  of  the  persons,  firms  or  com- 
panies to  or  through  whom  the  said  property  or  stock 
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may  be  sold  or  disposed  of.  He  shall  keep  a  full  and 
accurate  account  of  all  expense,  costs,  lossefi  and  ijains 
incident  to  or  derived  from  said  business;  shall  keep 
cash  and  bank  accounts  and  cause  a  plain  and  full 
record  of  every  transaction  to  be  kept  and  all  business 
transacted  in  a  manner  and  accordinpr  to  a  system  sat- 
isfactory to  and  approved  by  the  commissioners  or  man- 
ager, and  all  files,  letters  received,  and  copies  of  let- 
ters written,  papers,  agreements  and  other  documents 
and  instruments  together  with  all  books,  records,  memo- 
randa and  other  accounts  shall  be  at  all  times  open  to 
inspection  by  the  officers,  manager  or  employees  of  the 
city  delegated  to  examine  same. 

Calculation  of  Net  Profits 

It  is  further  agreed  that  within  20  days  after  each 
Jan.  1  and  each  July  1  following  the  date  of  this  con- 
tract, the  papers,  files,  records,  books  and  accounts  of 
said  contractor  and  of  the  superintendent  herein  pro- 
vided for,  relating  to  receipts,  earnings,  losses,  expenses, 
purchases,  sales  of  stock  or  property,  and  used  in  the 
conduct  and  management  of  said  business  of  collecting 
garbage  and  feeding  and  disposing  of  the  same,  shall  be 
audited  by  a  certified  public  accountant,  satisfactory  to 
the  city  and  the  contractor,  and  on  or  before  the  first  day 
of  February  and  August  first  following  said  audit,  the 
contractor  shall  pay  to  the  City  of  Wichita  in  cash  lO^r 
of  the  net  profits  from  the  preceding  six  months'  busi- 
ness. In  determining  the  amount  of  net  profits  for 
each  six  months  no  consideration  shall  be  given  to  in- 
vestment in  real  estate,  plant,  vehicles,  teams  or  equip- 
ment of  any  kind  and  no  allowance  shall  be  made  for 
interest  on  the  investment  or  for  working  capital,  nor 
for  depreciation,  nor  for  any  interest  charge  upon  or 
deduction  for  intangible  values.  Net  profits  shall  be 
held  to  mean  what  is  left  after  deducting  from  the  gross 
earnings  from  the  sale  of,  and  the  increase  in  value 
of,  such  swine  as  are  fed  in  whole  or  in  part,  upon  the 
garbage  collected  by  the  contractor,  the  necessary 
proper  and  actual  cost  and  expense  of  producing  the 
same  actually  paid  and  expended  by  the  contractor. 
Said  cost  and  expense  of  pi-oducing  shall  include  the 
original  value  of  the  hogs,  plus  all  expense  for  labor  in 
collecting  the  garbage  and  in  feeding  and  caring  for 
the  hogs,  plus  the  operating  expense  of  maintaining  all 
plant  and  equipment  used  exclusively  in  collecting  and 
disposing  of  the  garbage  and  in  the  proper  care  and 
handling  of  the  hogs  to  which  said  garbage  is 
fed.  Depreciation  of  plant,  tools,  teams  or  other 
equipment  shall  not  be  considered  an  operatinT  ex- 
pense for  the  purposes  of  this  contract.  The  value 
of  the  hogs  at  any  time  shall  be  determined  by  the  mar- 
ket price  prevailing  at  that  time. 

8.  The  contractor  shall  save  and  hold  harmless  the 
city  from  all  damage,  costs  and  expenses  of  ever>'  kind, 
character  and  nature  whatsoever  for  the  payment  of 
which  the  city  may  become  liable  to  any  person  or  cor- 
poration by  reason  of  the  rights  and  privileges  herein 
granted  to  the  contractor  or  in  any  wise  accruing  by 
reiison  of  this  contract,  or  the  work  done  under  the  pn>- 
visions  hereof. 

And  in  the  event  of  the  breach  of  this  agreement  by 
the  contractor  then  said  contractor  shall  save  and  hold 


ontraet. 

■  ri9  Mnric*  to  b«  ptr- 

r,  the  city  ffiTca  to  tlM  am- 

'  ^r.r  the  period  of  thrM  yt^n 

e  of  an  ffarbaffc  aeeitam> 

iht:  inhabttanta  of  the  etty  ia 


the  city  harmleee  from  all  ■ipeiMw  iaoured  bjr  ra»' 
son  of  said  breach  not  exceedioff  Um  tam  of  flSjOOO  aad 
said  cf  ntractor  shall  at  the  oMcatioB  of  thto  eeaAntt, 

execute  and  d<>!iver  to  the  city  a  taraty  bead  to  bo  a^ 
proved  by  the  city  in  the  sum  of  f  IS^WO.  comlttlo— d 
that  the  contractor  will  comply  with  all  of  the  ceodi' 
tions  and  requir 

9.  That   in   ( 
formed   by   the 
tractor  the  exclu  . . 
to  collect,  remove  ar 
lated  and  dep^^nited   by 
accordance  with  the  ordinances  of  said  city  gofraiag 
such  disposal, 

10.  That  the  city  will  have  in  force  and  effect  dar- 
ing the  continuance  of  this  contract  ordinances  rcquir- 
ing  the  e.xclusion  from  garbage,  by  the  inhabitaata  of 
the  city,  of  all  deleterious  matter  such  aa  ftaaa.  tkn 
cans,  paper,  ashes,  poisons  or  other  matter  destmctiTo 
or  injurious  to  animal  life;  and  requiriof  the  phcing  of 
such  garbage  in  proper  receptacles  rsaaonably  eoaw- 
nient  to  access  by  the  collecting  wagons  or  vdiidiS  of 
the  contractor.  Provided,  however,  that  the  dty  ahaO 
not  be  liable  to  said  contractor  for  the  violation  of  the 
terms  of  said  ordinance  or  ordinances  by  any  penoo, 
firm  or  corporation  subject  thereto,  nor  shall  the  aaid 
contractor  be  entitled  to  any  deduction  frooi  tbo  con- 
sideration due  the  city,  as  herein  •ir>t'vifi*d.  on  account  of 
any  such  failure. 

City  May  Employ  Supewntendcnt 

11.  The  city  shall  have  the  privilege  of  employing  a 
superintendent  who  shall  have  access  daily  to  all  bills, 
statements,  papers,  correspondence.  Ales,  records,  hooka 
and  accounts  kept  by  the  cr-  -g  to  the 
business  contemplated  by  th  .  ne  soper- 
intendent  shall  make  reporta  to  the  city  commisaiooera 
as  may  be  required,  ^he  contractor  shaO  provide  the 
superintendent  with  telephone  and  office  faciUtiaa  sodl 
as  will  enable  him  to  keep  pn^per  records  and  maintain 
a  close  and  accurate  supervision  and  knowMge  of  the 
work  of  collection  and  disposal,  together  with  all  ex- 
penditures  and  oolUv'  le  by  said  contractor.  The 
contnictor  shall  al-  :i  and  ynajntain  a  proper 
vehicle  or  machine  for  the  use  of  -                rintcodent.  to 

enable  him  to  respond  to  all  con*.^_ imm  the  nw:- 

dents  of  the  city,  and  to  superintend  proper^  and  re- 
quire prompt  HI  "  ""  "  ■"  the  psquire- 
m'»nt.s  of  vhis  v  -hall  pay  the 
.salar>-  and  reasonable  expoises  of'  said  9-:penntendent, 
which  .salar>'  shall  not  exceed  the  sum  of  |12S  per 
month. 

12.  In  event  '  '  r  shall  fail,  neflect  or  re- 
fuse to  comply  w  e  term*.  cooditioQS  or  ob- 
ligations of  this  contract,  the  city  m*>-  at  it«  option  de- 
clare  said  contract  to  be  terminated,  null  and  void.  In 
event  of  the  oniission  or  failure  or  neclect  of  the  coo- 
tractor  to  comply  with  any  of  ttf  ^os  ho^ 
of,  the  city  shall  first  cause  to  K-  the  om- 
tractor  a  notice  statinir  the  particular  in  which  said 
contract  is  alleged  to  have  been  violated  and  if  the 
contractor  shall  not  within  ten  days  thereafter  com- 
ply   with    said    provisions    then    this    contract    shall. 
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at  the  option  of  the  city,  be  terminated  as  to 
the  benefits  and  interests  in  favor  of  the  con- 
tractor, and  the  city  may  take  such  steps  as  its  com- 
missioners or  manager  may  deem  advisable  or  proper 
to  protect  the  city  and  its  inhabitants  and  to  provide 
the  service  contracted  for  herein,  and  collect  from  said 
contractor  and  his  bondsmen  all  cost,  expenses  and  dam- 
age resulting  from  such  failure  and  efforts  of  the  city 
to  correct  the  same. 

13.  In  the  event  of  the  termination  or  forfeiture  of 
this  contract,  or  at  the  expiration  of  the  terms  herein 
specified,  the  parties  thereto  shall  mutually  adjust  the 
accounts  and  the  contractor  shall  pay  immediately  the 
sum  found  to  be  due.  And  in  event  the  parties  are  un- 
able to  agree,  then  the  amount  due  the  eity  shall  be  de- 
termined by  three  disinterested  arbitrators,  one  to  be 
selected  by  each  of  said  parties  and  those  tvi^o  to  select 
the  third. 


Manhole  Top  Made  of  Cast  Concrete 

By  G.  W.  McAlpin 

Point   Pleasant,    W.   Va. 

MANHOLES  on  several  of  the  Ohio  River  locks  and 
dams  have  been  standardized,  as  is  shown  on  the 
accompanying  drawing  by  0.  Butler,  superintendent  for 
the  United  States  Engineer  office  at  Wheeling,  W.  Va. 
A  2-ft.  section  of  ordinary  24-in.  vitrified  tile  sewer 


T/7e  Sewer 
Pipe---- 


INLET 


-Expcrno/ec^  Meiaf 
or  Roc/s 


PRKCAST  C^ONrRETlO  PLATK  B'lTS  ONTO  THK  TOP  OF  VER- 
TTCATJ.Y    Pl.ACKn   SRWER  PIPE  TO   FORM   MANHOLE 

pipe  forms  the  upper  part  of  the  manhole.  It  is  set 
upon  a  concrete  base,  through  which  the  sewer  proper 
passes.  The  manhole  top  is  closed  by  a  reinforced- 
concrete  lid  having  an  iron  handle.  No  special  form  is 
required  to  make  the   lid,   as   a  section   of  the   24-in. 


sewer  pipe,  filled  to  the  bell  with  earth,  is  used  as  the 
mold.  Lids  in  use  have  proved  entirely  satisfactory 
even  with  hard  usage. 


Table  Aids  Spacing  of  Stirrups 

By  R.  G.  Young 

I^ng-inpering  Department,   Procter  &  Gamble  Co..   Ivorydale,   Ohio. 

FOR  computing  U-bar  spacing  in  reinforced-concrete 
beams,  the  writer  has  found  by  using  the  accom- 
panying table  (based  on  one  of  the  shear  formulas  in 
common  use)  some  time  and  much  mental  labor  may  be 
saved.  The  table  will  also  be  found  a  great  help  in 
changing  U-bars  already  designed  to  an  equivalent  size 
and  spacing,  the  necessity  for  which  arises  quite  fre- 
quently owing  to  the  shortage  in  stocks  of  certain  sizes 
of  bars. 

The  formula  is  as  follows: 

_    As   /\  fs 

:n  which  s  =  spacing  in  inches  for  any  portion  of  beam 
of  length  I;  As,  area  in  square  inches  of  two  legs  of 
(J-bar;  fs,  allowable  stress  on  steel  in  pounds  per  square 
inch  =  10,000  in  table;  b,  width  of  stem  of  beam;  v, 
shear  per  square  inch  on  average  section  of  length  I, 
or  V/bjd;  fc,  allowable  stress  on  concrete  per  square  inch 
=  65  lb.  in  table;  h{v  —  fc)  =  shear  per  linear  inch 
of  beam  to  be  taken  by  U-bars. 

To  use  the  table,  trace  horizontally  from  a  given 
beam  width  to  the  figure  nearest  the  computed  value  of 
V,  then  upward  vertically  to  the  figure  opposite  the  size 
cf  U-bar  most  desirable.  This  figure  will  be  the  re- 
quired spacing.  Equivalent  spacing  for  other  bar  sizes 
are  in  the  same  vertical  column.  U-bars  g-in.  square, 
being  most  used,  are  given  in  even  inches  or  half-inches. 

If  bent-up  bars  are  relied  upon  for  0.4  of  the  shear 
not  taken  by  concrete,  use  the  upper  half  of  table  for 
that  part  of  the  beam.  Use  the  lower  half  for  the  cen- 
tral part  of  the  beam. 

The  table  applies  to  any  system  of  loading,  and  simi- 
lar tables  can  be  constructed  using  the  unit  stresses  of 
any  building  code,  other  beam  widths  or  a  different  co- 
efficient of  reduction  for  bent  rods. 

An  important  function  of  the  table  is  the  ease  with 
which  the  necessity  for  any  U-bars  closer  than  a  nom- 
inal spacing  may  be  determined  immediately  if  width, 
depth  ano  unit  vertical  shear  at  support  are  known. 


TABLE  (IIVES  SPACING   OF  STTUKIPS   TX   CONCRETE   FOR   DIFFERENT   SIZE   BEAMS 
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Heaving  of  Creosoted  Wood  Block 
Pavements  Overcome 

Absorption  and  Troubles  Due  to  Shifting  Sand  lied 

Eliminated  by  Substitution  of  Paint 

Coat  for  Sand  Cushion 

By  Frank  W.  Chkrrington 

Thief    Kngineer.    The   .l<nnison-WriKht    ("nmpany 

SWELLING  and  heaving  of  creosoted  wood-block 
pavements  is  practically  overcome,  by  laying  the 
blocks  directly  upon  a  concrete  base  which  has  first 
been  painted  with  bituminous  material.  This  conclu- 
•?ion  is  amply  justified  by  the  condition  of  various  pave- 
ments, from  two  to  seven  years  old,  which  have  been 
laid  in  several  cities  of  the  middle  West.  Properly 
spaced  blocks  laid  in  this  way,  with  bituminous  filler, 
are  sealed  on  five  of  the  six  faces  with  waterproof  ma- 
terial. The  imperviousness  which  is  thus  secured  keeps 
the  blocks  from  swelling  through  absorption  of  water. 
This  swelling  and  the  consequent  heaving  have  been  in- 
herent defects  of  wood  block  construction  and  the  chief 
argument  used  against  it.  The  disturbance  of  the  sur- 
face of  the  finished  pavement  caused  by  the  shifting  of 
the  sand  cushion  or  by  improper  preparation  of  the 
mortar  bed  is  also  eliminated  by  this  construction. 

The  practice  of  laying  creosoted  wood  blocks  directly 
upon  a  smoothly  finished  concrete  foundation  has  been 
extensively  followed  abroad  for  many  years,  both  with 
and  without  bituminous  coating  of  the  base.  In  this 
country,  until  recently,  it  was  considered  impracticable 
to  lay  blocks  in  this  manner  because  of  the  difficulty  of 
securing  a  smooth  surface.  However,  economical  methods 
of  bringing  the  concrete  to  a  smooth  surface  have  over- 
come this  objection,  and  as  a  result  permanence  of  con- 
tour and  rigidity  of  construction  are  being  secured.  The 
method  was  introduced  here  about  six  or  seven  j'ears 
ago,  in  a  small  Minnesota  municipality,  and  later  the 
cities  of  Chicago,  Pittsburgh,  St.  Louis  and  others  laid 
the  blocks  under  heavy  traffic  conditions. 

The  results  have  been  so  satisfactory  that  the  City  of 
Detroit,  after  much  investigation,  is  using  a  large 
amount  of  the  bituminous  coating  cushion  with  distinct 
success.  This  year  it  will  also  be  extensively  used,  in 
Milwaukee,  Cleveland  and  Newport,  Ky.  During  the 
summer  of  1917  the  City  of  Toledo  specified  approxi- 
mately 25,000  yd.,  much  of  which  was  for  paving  in  car 
tracks.    The  method  followed  is  described  in  this  article. 

In  preparing  the  foundation,  the  concrete  was  first 
brought  to  a  true  surface  and  floated  with  a  light  metal 


concrete-roller.  Thij*  proceiw  in  nhown  in  one  of  the 
illustration.s.  The  roller  compre8««M  the  concrete,  re- 
moves the  exces.s  water,  and  form.H  a  smooth  bmae  of 
uniform  den.sity.  After  permitting  the  base  to  set 
for  five  days,  the  surface  was  given  a  paint  coating  of 
coal  tar  pitch,  having  a  meltin?  point  of  about  140'  F. 
The  coating  is  shown  in  one  of  the  accompanying  pic- 
tures. This  coat  wa.n  poured  on  the  foundation  and 
spread  with  a  S(iu3€gee. 

As  soon  a.s  the  pitch  had  hardened  the  blocks  were 
laid  directly  upon  it  in  the  usual  manner,  and  '- 
were  filled  with  hot  pitch  to  within  1  in.  of  th- 
The  filler  was  squeegeed  over  the  blocks  while  very  hot, 
care   being   taken   that   a  minimum   quantity   remainefi 


ROLLER  SMOOTHES  AND  COMPACTS  THE  CO.NOKETE  BASE 


SQUEEGEE  APPLIES  PFrCH  COAT  TO  FTHTVPATIOX 

upon  the  surface  of  the  pavement.  The  joint.«<  may  be 
filled  completely  at  the  first  application,  and  when  the 
pitch  cools  a  space  of  about  1  in.  will  be  left  in  the 
upper  portions  of  the  joints.  The  remaining  inter- 
stices between  the  blocks  were  then  filleti  with  dr\" 
sand.  The  purpose  of  the  sand  in  the  upper  portion  of 
the  joints  is  the  prevention  of  the  exudation  of  the 
pitch  from  between  the  blocks  in  hot  weather.  The  civ 
etiicient  of  expansion  of  pitch  is  so  high  that  unless  this 
precaution  is  taken  the  pitch  will  be  forced  in  large 
quant'ties  to  the  surface  of  the  street.  With  the  .*»and 
ill  the  upper  portion  of  the  joints  a  mastic  is  formed 
which  holds  the  pitch   in  place. 

In  the  streetcar  tracks  iud  dummy  ^trip.  instead  of 
placing  a  crown  in  the  p^ivenient.  the  ordinar>-  con- 
struction was  reversed.  The  surface  was  made  concave 
instead  of  convex,  and  track  drips  were  placed  at  in- 
tervals of  from  three  to  four  hundred  feet.  In  ordinary 
construction  the  crown  in  the  streetcar  tracks  throws 
the  water  to  the  rail,  and  eventually  it  seeps  under  the 
pavement  with  subsequent  damage  to  the  pavement. 
The  concave  surface  throws  the  water  to  the  center. 
whence  it  is  carried  to  the  track  drips  and  the  sewer. 
Last  summer  the  area  between  the  tracks  was  concaved 
onlv  1  in.,  but  this  year  it  will  be  increased  to  about 
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li  in.  This  construction  for  car  tracks  is  satisfactory 
only  where  there  is  a  sufficient  grade  to  carry  off  the 
water  properly.  Although  last  winter  was  very  severe 
in  Toledo,  the  pavements  built  as  outlined  above  came 
through  it  in  almost  perfect  condition  and  with  no 
heaving  of  the  surface. 

The  cost  of  this  type  of  construction  is  less,  if  any- 
thing, than  that  of  the  mortar-bed  type.  The  floating 
of  the  concrete  to  a  true  surface  is  a  very  simple  and 
economical  operation.  The  paint  coat  of  pitch  is  in- 
expensive, requiring  approximately  h  gal.  of  pitch  per 
square  yard  of  surface.  There  is  also  a  distinct  econ- 
omy in  labor  and  a  decided  saving  in  materials  neces- 


sary for  laying  the  blocks,  when  compared  with  the 
mortar-cushion  type  of  construction. 

It  has  been  found  that  coal-tar  pitch,  both  as  a  coat- 
ing and  filler,  gives  much  better  service  than  asphalt. 
The  tar  adheres  more  tenaciously  to  the  concrete  found- 
ation than  the  asphalt,  consequently  blocks  will  be  held 
more  firmly  in  position.  Asphalt  poured  over  concrete 
as  a  bituminous  coating  may  be  very  easily  peeled  off  in 
whole  sections,  while  if  pitch  is  used  it  requires  about 
150  lb.  per  square  inch  to  pull  the  blocks  loose.  As- 
phalt can  only  be  used  successfully  if  a  paint  coat  of 
light  oil  is  applied  to  the  concrete  before  the  cushion 
coat  is  applied. 


Construction  Program  Is  Developed  for 
Union  Station  at  St.  Paul 

Seven  Stages  of  Work  of  Remodeling  Terminal  and  Elevating  Tracks  Have  Been  Scheduled  to  Limit 
Interference  with  Present  Facilities — Work  Expected  to  Be  Finished  in  1922  if  Started  This  Year 


THE  extensive  and  varied  work  involved  in  building 
the  new  union  station  at  St.  Paul  will  occupy  con- 
siderable time  and  necessitate  temporary  interference 
with  and  partial  removal  of  existing  station  facilities. 
It  was  felt  desirable,  therefore,  to  plan  the  work  in  such 
a  way  as  to  minimize  the  inconvenience  to  the  traveling 
public  and  the  difficulty  in  handling  the  traffic  during 
the  reconstruction.  A  definite  program  of  work  divided 
into  seven  stages,  or  periods,  has  been  adopted  by  the 
engineers.  No  time  has  been  assigned  for  these  pe- 
riods, but  in  general  the  work  of  each  will  be  com- 
pleted before  that  of  the  next  is  begun. 

The  existing  and  the  proposed  layouts  of  the  union 
station  are  shown  by  the  accompanying  plans;  they 
were  described  in  Engineering  News-Record  of  June 
7,  1917,  p.  486.  To  summarize  the  plan,  the  14  existing 
tracks,  which  are  crossed  at  grade  both  by  passengers 
using  the  trains  and  by  two  streets,  will  be  replaced 
by  22  elevated  tracks,  additional  land  on  the  north  side 
up  to  Third  St.  having  been  acquired.  Since  the  par- 
tial burning  of  the  old  station  in  1913,  use  has  been 
made  of  an  adjacent  building,  on  higher  ground  on 
Third  St.,  from  which  stairways  descend  to  the  track 
level.  From  the  headhouse  of  the  new  station,  which 
will  face  Fourth  St.,  a  concourse  and  waiting  room  will 
extend  over  the  tracks,  stairways  descending  to  the 
platforms.  Baggage,  mail  and  express  facilities  will 
be  provided  under  13  of  the  tracks,  which  will  be  car- 
ried on  a  special  track  structure.  The  remaining  tracks 
to  the  south  will  be  carried  on  solid  fill. 

Following  are  the  se/en  construction  stages,  as 
planned: 

1.  All  buildings  on  the  headhouse  site  to  be  wrecked, 
and  all  buildings  on  the  Union  Station  Company's  prop- 
erty east  of  the  Griggs-Cooper  building.  The  head- 
house  to  be  built.  The  coach  yard  east  of  the  station 
to  be  abandoned,  the  new  plan  contemplating  the  pro- 
vision by  each  road  of  coach  facilities  elsewhere.  The 
Northern  Pacific,  Union  Station  and  Great  Northern 
tracks  at  the  entrance  to  the  union  station  grounds  to 
be  shifted  southward  to  make  room  for  building  the 
north  retaining  w?ll. 


Retaining  walls  and  the  team-track  subway  to  be  built 
from  Broadway  east,  and  the  space  between  the  wall 
and  the  present  Great  Northern  passenger  tracks  filled. 
The  north  half  of  track  structure  from  Broadway  to 
the  Griggs-Cooper  building  to  be  built.  The  coach  yard 
to  be  filled  to  the  new  grade,  and  the  space  used  for  a 
construction  material  yard. 

New  turntable,  engine-house  and  other  engine-service 
structures  to  be  built  in  the  fork  of  the  wye  east  of  the 
station.  The  temporary  elevated  passageway  to  be  built 
leading  from  the  new  headhouse  and  terminating  at  the 
present  track  level  near  present  main  concourse  stairs. 

2.  The  present  station  building  to  be  abandoned  and 
the  new  headhouse  used,  with  its  lobby  serving  for  the 
temporary  waiting  room.  All  buildings  south  of  Third 
St.  to  be  wrecked  except  the  old  headhouse,  this  to  be 
used  temporarily  for  mail  and  baggage.  The  north  half  of 
the  track  structure  over  the  baggage  and  express  rooms 
to  be  completed,  all  underground  utilities  in  Third  and 
Sibley  Sts.  that  require  changing  to  be  changed.  Re- 
quired tunnels  and  foundations  to  be  built  and  the 
streets  regraded  and  paved.  The  concourse  waiting 
room  to  be  built  from  the  new  headhouse  across  Third 
St.  and  half  of  the  track  structure,  with  elevators  and 
stairway's  complete. 

The  south  retaining  wall  to  be  built  from  Sibley  St. 
west  to  the  Chicago  Great  Western  track  leading  to  its 
bridge.  Facilities  to  be  provided  for  handling  mail, 
baggage  and  express  temporarily  under  the  track  struc- 
ture. Six  stub  station  tracks  to  be  laid  on  the  north 
half  of  the  track  structure  and  connected  with  the 
Great  Northern  tracks  east  of  the  station. 

All  traffic  during  the  first  two  periods  to  be  handled 
on  the  present  tracks. 

3.  The  old  surface  stub  tracks  to  be  abandoned  and 
their  traffic  to  be  thrown  upon  the  six  new  elevated 
stub  tracks.  The  old  headhouse  to  be  wrecked  and  the 
south  half  of  track  structure  over  the  baggage  and  ex- 
press rooms  to  be  built  from  Broadway  to  Sibley  St. 
The  concourse  waiting  room  to  be  extf^nded  across  the 
south  half  of  the  track  structure,  with  elevators  and 
stainvays  complete. 
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The  building  on  the  old  station  property  west  of  Sib- 
ley St.  to  be  wrecked.  The  north  portion  of  the  sub- 
ways on  Jackson  St.  and  Sibley  St.  and  the  subway  con- 
necting them  to  be  built;  also  the  north  retaining  wall 
to  Minnesota  St.  Fill  to  be  placed  along  the  north  re- 
taining wall  to  Minnesota  St.  for  the  first  track  and  a 
temporary  trestle  to  be  built  alongside  for  the  second 
track.  Fill  to  be  placed  from  Broadway  east  for  the 
throat  tracks  and  for  all  approach  tracks  from  the  east. 

Two  additional  stub  tracks  and  four  through  tracks 


A    Y    O    U   T 

lAl  L    W  ITII    KKI.ATIOV   TO    PRKSF..NT   TKRMINAL 

to  be  laid  on  the  south  half  of  the  elevated  i»tructur8. 
the  latter  connecting  up  with  the  two  west  apprtwcfa 
tracks  along  the  north  retaining  wall.  The  Robert  St, 
bridge  trusses  to  be  changed. 

The  Chicago.  St.  Paul.  Minneapolis  &  Omaha  and  the 
Chicago.  Milwaukee  &  St.  Paul  during  this  period  to 
raise  their  joint  approach  tracks  from  the  west  to  con- 
nect at  Minnesota  St.  with  the  two  tracks  along  the 
north  retaining  wall.  The  Chicagc  Great  Western  not 
to  be  connected  up  until  the  end  of  the  fourth  period. 
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4.  Four  surface  through  tracks  to  be  abandoned, 
traffic  being  shifted  to  the  elevated  tracks.  The  con- 
course waiting  room  to  be  extended  over  four  new  ele- 
vated tracks,  with  elevator  and  stairway  complete.  A 
trucking  subway  and  a  baggage  elevator  to  be  built. 


\fmi»))n»i)}»»>>^>'>>>\ 


freight  tracks  of  the  Chicago,  Milwaukee  &  St.  Paul. 
6.  Freight  traffic  to  be  thrown  upon  the  new  elevated 
tracks  and  the  last  of  the  surface  tracks  to  be  aban- 
doned. The  south  retaining  wall  to  be  built  from  the 
Chicago  Great  Western  tracks  to  Minnesota  St.     The 


c.M.&st.R         I: 

Freight  Ho. 


W  A    I   T  I    N  G  j-EI  150.5       ROOM 


BUblNtiS^^y^^^ W    A      I     T    I      N    G  ^r;f/  150.5  X    "     "/*  f 


CROSS-SECTION  SHOWS  RELATION  OF  STREET  AND  TRACK  LEVELS    IN   NEW  STATION 


Fill  to  be  placed  for  the  four  new  elevated  station  tracks 
and  their  throat  connections  from  the  east.  A  tempor- 
ary trestle  to  be  built  for  the  Chicago  Great  Western 
to  connect  with  the  elevated  tracks,  and  its  bridge  to 
be  raised.  Four  new  elevated  through  station  tracks 
with  approach  connections  to  be  laid. 

5.  All  passenger  traffic  to  be  thrown  upon  the  ele- 
vated station  tracks,  and  all  remaining  surface  tracks 
except  those  for  freight  transfer  to  be  abandoned.  The 
concourse  waiting  room  and  trucking  subways  to  be 
completed,  elevators  and  stairs  to  be  installed.  The 
Sibley  St.  and  Jackson  St.  subways  to  be  extended  south, 
and  fill  placed  for  additional  tracks.  Two  new  elevated 
tracks  to  be  laid  for  temporary  use  as  freight  transfer, 
these  to  be  connected   temporarily   with  the  through 


Jackson  St.  and  Sibley  St.  subways  to  be  completed. 
The  retaining  walls  for  the  Chicago,  Milwaukee  &  St. 
Paul  freight  tracks  east  of  Sibley  St.  to  be  built.  All 
filling  and  trackwork  to  be  completed. 

7.  The  two  interlocking  towers  to  be  built  and  the 
signal  and  interlocking  system  installed. 

It  is  estimated  that  if  the  work  is  started  this  season 
it  can  be  completed  by  1922.  The  total  cost  of  the  im- 
provement is  estimated  at  $11,000,000,  of  which  $4,717,- 
000  is  for  the  additional  land.  The  contract  for  the  en- 
tire work  was  let  jointly  in  1917  to  Morris,  Shepard  & 
Dougherty  and  the  George  T.  Grant  Construction  Co. 
The  planning  and  construction  of  the  new  station  are 
under  the  direction  of  W.  C.  Armstrong,  chief  engineer 
of  the  St.  Paul  Union  Station  Company. 


Canal  Over  Divide  Raises  Storage 
Service  Factor 

Concrete  Lining    Reduces    Seepage— Riprap    Checks 

Erosion — Cleaning  Costs  Twenty-Six 

Dollars  Per  Mile 

WATER  supply  for  the  East  Park  reservoir  of 
the  Orland  Irrigation  Project  of  the  U.  S. 
Reclamation  Service  is  insured  by  a  feed  canal  con- 
necting with  Big  Stony  Creek,  an  adjoining  watershed. 
The  reservoir  is  on  the  drainage  area  of  Little  Stony 
Creek,  but  the  run-ofl  from  this  is  insufficient  in  dry 
seasons.  The  reservoir  has  a  capacity  of  51,000  acre-feet 
and  provides  for  the  irrigation  of  20,000  acres  near 
Orland,  California. 

The  canal  is  7  miles  long,  with  a  maximum  capacity 
of  250  sec.-ft.  Its  works  include  a  diversion  dam  and 
head  works.  Salt  Creek  siphon  and  chute,  a  terminal 
chute,  three  storm-water  culverts,  five  timber  flumes 
for  storm  water,  three  farm  crossings,  and  4000  lin.ft. 
of  concrete  lining. 

Nearly  80%  of  the  excavation,  amounting  to  100,000 
cu.yd.,  was  included  in  20%  of  the  distance.  The  re- 
maining 130,000  yd.  was  distributed  over  80%  of  the 
distance  and  averaged  4  cu.yd.  per  lin.ft.  Adobe  clay, 
blue  shale,  cemented  gravel  and  clay,  loose  boulder 
formation  and  solid  rock  were  encountered. 

Adobe  presented  no  special  difficulty  when  dry,  but 
was  hard  to  handle  when  wet.  The  upper  part  of  the 
shale  was  loose,  and  although  the  hardness  increased 
with  the  depth,  most  of  it  was  plowed  with  a  No.  3 
Western  railway  plow  with  eight  horses.  The  cemented 
gravel  and  clay  also  caused  trouble.    Free  use  of  black 


powder  was  found  to  be  economical  in  loosening  the 
cemented  gravel  and  clay  and  the  harder  parts  of  the 
shale.  The  solid  rock,  similar  to  trap,  was  hard  to 
drill  and  rather  irregular  in  breaking. 

Steam-shovel  excavation  with  a  i-yd.  Marion-Osgood 
revolving  machine  was  employed  on  some  of  the  heavy 
work  where  the  cut  varied  from  a  6-ft.  level  section 
to  a  side-hill  section  10  ft.  deep  on  one  side  and  30  ft. 
on  the  other.  There  was  considerable  trouble  in  wasting 
the  material,  and  some  of  it  had  to  be  moved  four 
times.  Excavated  material  was  placed  in  the  banks 
by  short  liauls,  averaging  about  75  ft.  In  the  bottom 
of  the  heavy  cuts  which  had  to  be  taken  out  at  the  ends 
the  haul  was  about  1000  feet. 

About  184,000  cu.yd.  were  moved  with  four-horse 
fresno  scrapers,  35,000  yd.  by  the  steam  shovel  and  11,- 
000  yd.  by  hand.  The  maximum  force  was  142  men  and 
153  head  of  stock;  the  average  for  46  weeks  was  52 
men  and  74  head  of  stock. 

Concrete  for  the  culverts  and  other  structures  was 
made  with  screened  gravel  of  two  grades.  The  fine 
aggregate  included  everything  up  to  l-in.  size  not  con- 
taining more  than  10%  by  weight  that  would  pass  a 
No.  100  sieve.  The  coarse  aggregate  included  every- 
thing over  i  in.  that  would  pass  a  2-in.  ring.  The 
first  plant  had  an  18-in.  rotary  screen  6  ft.  long,  with 
dust  jacket  the  full  length.  It  was  driven  by  a  4-hp. 
gasoline  engine  and  supplied  bunkers  of  9  yd.  capacity. 
The  material  was  scraped  up  to  the  elevator  by  two- 
horse  fresnos,  and  dumped  through  a  grizzly  which 
excluded  the  pieces  larger  than  2  inches. 

This  large  material  made  such  a  largG  proportion  of 
the  aggregate  that  it  was  decided  to  put  in  a  crusher 
and  another  screening  plant.    This  consisted  of  a  Fort 
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a-i  guides.  Aji  there  was  not 
much  storage  room,  the  ffravd 
wa.s  fitored  in  the  canal  and  the 
sand  on  the  bank.  Four  different 
seta-upjj  were  made. 

The  1:3:6  mix  first  used  waa 
so  hard  to  finlith  that  it  was  grad- 
ually changed  until  it  was  1:4:5, 
which  proved  very  satisfactory. 
The  concrete  wa.^  di.stributed  by 
mean.s  of  a  Koppel  car  on  a  porta- 
ble track  and  was  placed  without 
form.s.  Only  one  car  coold  be 
used,  a.s  there  was  not  room  for 
two  tracks.  All  mixing  was  done 
by  hand  on  a  board  at  such  a 
height  that  the  concrete  could  be 
scraped  into  the  car.  The  lining 
was  placed  for  approximately  500 
ft.  each  way  from  each  gravel 
pile.  The  maximum  record  was 
65  cu.yd.  placed  in  one  8-hour  day. 
This    was    done   with    four    men 


ARCHED  DIVERSION  DAM  AXD  CANAL. 

HEADWORKS — DOWXSTRKAIM     FACE 

SHOWS  PROJECTING  CREST 

Wayne  jaw  crusher  with  24-in. 
rotary  screen  6  ft.  long  (with  dust 
jacket),  a  25-hp.  gasoline  engine 
and  30-yd.  bunkers.  All  the  ma- 
terial was  delivered  to  the  struc- 
ture sites  by  dump-body  motor 
trucks;  one  5-ton  and  two  3-ton 
Pope-Hartfords,  and  two  5-ton 
Packards.  The  smaller  ones 
hauled  3  yd.  and  larger  ones 
4i  yd.  The  average  haul  was 
three  miles. 

For  4000  ft.  below  the  head 
gates  the  canal  lies  along  the 
creek  bank  and  is  lined  with  con- 
crete to  prevent  seepage  losses 
and  possible  washouts.  The  bot- 
tom width  is  5  ft.;  depth,  6  ft.; 
side  slopes,  1.1;  grade,  0.125 '/r. 
The  lining  is  4  in.  thick,  and  has 
expansion  joints  16  ft.  apart.  In 
construction  the  excavation  was 
made  6  ft.  wide.  The  final  trim- 
ming was  done  with  the  aid  of 

templets.  Sand  and  gravel  suitable  for  this  concrete 
were  found  in  the  creek  bed  at  several  points  adjacent 
to  the  portion  to  be  lined.  A  gravity  screening  plant 
was  set  up  on  the  canal  bank  and  a  runway  excavated, 
part  of  which  was  on  a  grade  of  about  8'r.  On  this  a 
track  was  laid  for  1-yd.  Koppel  dump  cars,  which  were 
loaded  by  two-horse  fresno  scrapers  through  a  trap. 

A  team  pulled  the  loaded  car  up  to  the  steep  grade, 
where  a  cable  was  made  fast  to  it.  Four  horses  travel- 
ing on  the  canal  bank  raised  it  the  remainder  of  the 
way,  the  cable  running  through  two  single  blocks  used 


CANAL    lX)I.LOWS    CONT(H'US — CONOUhrTK    WAS   OHfTEl)   TO    HOPFiiliS   FOR 
niSTUIBtTU>N  BY  lUOOlKS 


hauling  sand  and  gravel,  one  man  handling  ^"ater, 
one  handling  cement.  10  mixing,  two  on  the  car,  four 
placing  and  throe  fini.shing. 

This  unit  comprises  the  dam.  upper  and  lower  control 
gates,  overflow  spillway,  spihon  spilhv.ny  and  fbhway. 
The  dam  io  of  the  pure  arch  type,  of  100-ft.  radius, 
with  a  crest  length  of  154.57  ft.  The  north  abutment 
is  of  gravity  type  and  the  south  abutment  of  U  type. 
The  spillway  section  has  a  curved  projecting  crest. 
At  its  ends  the  abutments  are  e.xtended  about  two 
ft.  so  that  the  crest   is  shorter  than  the  lower  part 
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of  the  dam.  This  arrangement  gives  an  air  space  at 
each  end  and  prevents  the  formation  of  a  vacuum  under 
the  sheet  of  falling  water. 

Automatic  control  of  the  flow  of  water  into  the  canal 
is  provided  by  gates  and  spillway.  There  are  two  sets 
of  three  openings  4x5  ft. ;  the  upper  ones  closed  by 
gates  and  the  bottom  ones  by  stop-planks.  Between  the 
two  sets  of  gates  is  an  overflow  spillway  178  ft.  long, 
and  a  siphon  spillway.  This  siphon  is  designed 
to  carry  100  sec.-ft.  and  to  begin  working  when  there 
is  a  head  of  0.2  ft.  on  this  spillway. 

The  fishway  consists  of  a  series  of  pockets,  5  ft. 
wide  and  6  ft.  long,  with  a  minimum  depth  of  2   ft., 


Mieesj ^^^u^ 
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Plan 
North   Abu-trnent 


DETAILS  OK  DIVKHSION  DAM  WITH  OVERHANCJING  <^REST 

each  having  an  overflow  weir  with  a  drop  of  16  in. 
It  passes  through  the  north  abutment,  above  which  are 
three  pockets  for  flashboards  which  control  the  flow 
down  the  fishway  during  floods. 

Excavation  was  begun  at  the  abutments.  When  the 
section  across  the  channel  was  reached  the  flow  of  the 
creek  had  dropped  to  40  sec.-ft.,  which  was  easily 
diverted  by  a  sand-bag  dam  and  carried  across  the  ex- 
cavation in  a  flume  3  ft.  deep  and  4  ft.  wide.  The 
leakage  through  this  dam  was  small  and  was  handled 
by  a  2-in.  rotary  pump  working  continuously,  and  a 
4-in.  centrifugal  pump  working  about  four  hours  daily. 
A  spring  in  the  foundation  trench  was  taken  care  of 
by  concreting  a  pipe  in  the  crevice  and  carrying  it 
out  through  the  forms. 

Materials  encountered  in  the  creek  bed  were  sand 
and  boulders,  with  a  maximum  depth  of  13  ft.,  overlying 
a  hard  blue  rock,  into  which  the  trench  was  carried 
at  least  4  ft.  The  material  at  both  abutments  was 
disintegrated  igneous  rock,  but  a  stratum  of  micaceous 
schist  made  it  necessary  to  move  the  south  abutment 
10  ft.  upstream.  The  spillway  was  located  in  solid  rock 
of  the  same  nature  as  the  f  jundation  of  the  dam. 

The  concrete  in  the  arch  section  was  placed  in  alter- 
nate blocks  until  it  reached  an  elevation  of  4  ft.  above 
the  top  of  the  flume.  Above  that,  each  day's  run  was 
placed  in  a  ring  from  abutment  to  abutment.     It  was 


raised  to  El.  1273  and  then  the  upper  control  gates  and 
the  north  abutment  were  completed  before  it  was  raised 
to  its  final  height.  A  key,  6  x  12  in.  was  made  in  every 
joint. 

Closing  the  flume  opening  in  the  dam  was  left  until 
21  days  before  the  placing  of  the  last  concrete  in  the 
arch.  This  closure  was  made  with  an  8-in.  timber  bulk- 
head constructed  of  4  x  12-in,  Oregon  pine  sticks  bolted 
together.  Concrete  guides  had  been  made  on  the  up- 
stream side  of  the  opening,  and  a  4  x  8-in.  pine  sill 
concreted  in  place  gave  a  bearing  surface  6  in.  wide. 
No  trouble  was  experienced  in  placing  the  bulkhead. 

Concrete  was  a  1 :  2i :  6  mix,  made  in  two-sack  batches 
in  a  Koehring  20-cu.ft.  mixer,  driven  by  a  12-hp.  gaso- 
line engine.  It  was  discharged  into  a  metal  chute  which 
ran  down  to  the  level  of  the  creek  bed.  The  continuity 
of  this  chute  was  broken  by  two  hoppers.  The  first 
was  on  the  bench  excavated  for  the  head  gates;  this 
held  three  batches  and  had  a  control  gate.  A  smaller 
hopper  about  15  ft.  lower  stopped  the  concrete  only 
momentarily. 

Part  of  the  work  was  poured  direct  from  the  chute. 
For  the  remainder,  the  concrete  was  caught  in  the 
large  hopper  and  distributed  in  buggies  to  chutes  of 
jointed  pipe  which  delivered  it  in  place.  Above  the 
level  of  the  creek  the  concrete  was  poured  from  a 
runway  built  at  the  elevation  of  the  crest.  The  fishway, 
spillway,  siphon  and  lower  control  gates  were  all  poured 
from  this  level. 

After  the  new  work  was  primed  and  started  with 
a  small  head  of  water,  the  discharge  of  the  canal  was 
gradually  increased  to  its  capacity  of  250  sec.-ft.  During 
1915-16  less  than  2000  acre-feet  were  diverted  into  the 
reservoir  by  the  feed  canal,  the  natural  flow  of  Little 
Stony  Creek  being  ample  to  fill  the  reservoir.  The  season 
of  1916-17  was  dry  as  far  as  run-off  from  the  Little 
Stony  drainage  area  was  concerned,  and  the  results  of 
diversion  of  storage  water  from  the  Big  Stony  justified 
the  construction  of  the  canal. 

Records  for  that  season  show  that  on  June  1,  1916, 
at  the  time  of  draft  on  storage  for  irrigating  require- 
ments, there  would  have  been  only  36,273  acre-feet 
available  storage  at  the  reservoir  if  the  feed  canal  had 
not  been  operated.  The  entire  storage  would  have  been 
depleted  by  September,  with  serious  loss  of  crops  and 
fruit.  With  the  diversion  of  21,000  acre-feet  storage 
from  the  Big  Stony  watershed  through  the  canal,  the 
reservoir  was  filled  to  its  capacity  of  51,000  acre-feet 
on  June  1,  and  at  the  close  of  the  irrigation  season  on 
Oct.  1  it  had  4000  acre-feet  of  storage  for  irrigating 
citrus  orchards  during  October  and  November. 

The  gradient  is  mainly  0.1%  and  the  velocity  in  the 
earth  sections  varies  from  3.65  to  3.85  ft.  per  sec.  No 
erosion  due  to  velocity  of  water  has  occurred  on  the 
tangents,  and  only  a  moderate  amount  has  occurred  on 
the  outside  of  curves.  This  has  been  checked  by  rip- 
rapping  the  bank  with  large  cobblestones  available 
in  the  near  vicinity. 

The  cost  of  maintenance  of  the  canal  has  been  nom- 
inal, due  to  the  limited  periods  of  operation.  Cleaning 
consisted  mostly  of  the  removal  of  eroded  material, 
which  is  done  with  four-horse  fresno  scrapers.  There 
has  been  no  trouble  from  weed  growth,  as  the  canal  is 
operated  only  in  the  winter  season,  when  plant  growth 
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is  dormant.  The  cost  to  date  has  been  $26  per  mile 
for  cleaning  and  $11  per  mile  for  protection  against 
erosion.  This  includes  work  done  for  the  season 
of  1917-18.  No  difficulties  have  been  encountered  in 
the  operation  of  the  various  structures  on  the  canal. 
A.  N.  Burch  is  project  manager  of  the  Orland  Project ; 
M.  E.  Ready  wsis  assistant  engineer  in  charge  of  location 
and  construction.  P.  S.  Schuyler,  of  Oakland,  Calif., 
had  the  contract  for  earthw^ork,  and  M.  Fisher,  of  San 
Francisco,  the  contract  for  the  structures. 
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Segmental  Roller  Bearings  for 
Concrete  Girders 

Michigan  State  Highway  Department  Makes 

Provision  for  Expansion  at  Piers  on 

Bridges  of  Multiple  Span 

By  C.  V.  Dewart 

Bridge   Engineer,    Michigan   State   Highway   Department,    Lansing 

TO  TAKE  care  of  the  expansion  over  the  piers  of 
reinforced-concrete  girder  bridges,  the  Michigan 
State  Highway  Department  has  adopted  as  standard  the 
geared  segmental  roller  bearing  which  is  shown  in  de- 
tail in  the  accompanying  drawing.  Such  a  bearing  is 
common  in  steel  structures  but  is  somewhat  novel  for 
the  ordinary  highway  concrete  bridge.  For  one  or  two 
span  concrete  girders  ordinary  tar-paper  joints  are  ac- 
ceptable, but  in  spans  above  that  some  further  pro- 
vision for  movement  is  desirable  if  not  necessary. 

The  bearing  consists  of  a  lower  hollow  casting  rest- 
ing on  adjustable  supports  and  containing  in  a  medium 
of  heavy  oil  the  segmental  rollers  which  fit  into  the 
girder  shoe.  The  shoe  is  held  in  the  girder  with  lugs 
parallel  to  the  span  length. 

No  parts  of  this  roller  are  exposed  to  the  weather 
except  molded  surfaces  of  the  castings,  which  makes  it 
practically  as  permanent  as  the  concrete  itself.  The 
girder  shoe  is  tapped  with  a  .Mn.  pipe  plug,  by  means  of 
which  the  depth  of  oil  in  the  lower  casting  may  be  in- 
spected and  more  added  when  necessary.  A  heavy  oil 
should  be  used  in  order  to  reduce  evaporation. 

The  girders  are  placed  with  a  2-in.  open  joint  over 
the  pier  and  end  floor-beams,  with  one  roller  under 
the  expansion  end  of  each  girder.  Thus  there  may  be 
two  or  four  rollers  on  a  pier.  The  open  joint  between 
floor-beams  is  taken  care  of  by  the  usual  expansion 
plate.  This  expansion  plate  runs  up  the  curb  to  the  web 
of  the  girder  and  prevents  the  road  metal  as  vel'  as 
dirt  from  the  roadway  from  falling  into  and  clogging  +he 
open  expansion  space.  This  plate  receives  a  liberal  ap- 
plication of  tar  before  the  road  metal  is  placed. 

The  pier  is  first  poured  up  to  the  under  side  of  coping 
and  in  this  run  of  concrete  it  is  necessary  to  place  the 
locating  bars.  In  placing  these  bars  the  pedestal  plate 
may  be  used  as  a  templet.  The  pedestal  plate  may  then 
be  removed  by  turning  the  locating  bars  in  the  concrete. 
The  turnbuckles  are  then  placed  on  the  locating  bars 
and  the  pedestal  castings  on  top  of  the  turnbuckles.  By 
means  of  the  turnbuckles  the  castings  are  leveled  up  to 
exact  final  elevation.  Any  side  movement  of  castings 
may  be  taken  care  of  by  horizontal  wooden  spacers  brac- 
ing the  castings  temporarily  against  the  inside  of  the 
forms.     Held  in  this  manner  it  is  easy  to  tamp  con- 
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SEGMENTAL  ROLLER  BEARING  IN  HEA\T  OIL  PRO\nDES 
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Crete  thoroughly  under  the  pedestal  plate  without  knock- 
ing the  plate  out  of  position.  The  coping  of  pier  may 
then  be  poured  complete.  A  9-in.  depression  is  left 
in  the  top  of  the  pier  between  pedestals  from  which  to 
remove  the  bulkhead  between  the  floor-beams.  All  bulk- 
heads for  the  girders  outside  of  this  depression  in  the 
pier  are  of  horizontal  boards  and  removed  from  the  out- 
side of  the  girder.  These  bulkheads  are  held  in  place 
by  light  strips  having  greater  depth  than  breadth,  mak- 
ing it  possible  to  reach  in  from  the  outside  with  a  bar 
and  split  the  strips,  thereby  loosening  the  form  boards. 
All  form  boards  in  the  bulkheads  should  be  separated 
from  the  concrete  and  abo  from  the  supporting  strips 
by  felt  paper,  which  will  facilitate  removal. 


Altoona  Makes  Pork  vf  Garbage,  Instead  of  Fire 

Garbage  incinerators,  new  and  old.  continue  to  be 
shut  down,  to  save  money  and  conserve  food  to  meet 
war  conditions.  Altoona,  Pa.,  affords  a  recent  example. 
Before  the  commission-manager  plan  went  into  effect  a 
50-ton  garbage  incinerator  was  built  at  a  cost  of  $60,000. 
Garbage  only  was  burned,  requiring  coal  as  well  as  labor, 
the  operation  cost  being  some  $2500  a  year.  In  addition, 
the  garbage  had  to  be  hauled  an  average  distiince  of 
four  miles  from  the  city  to  the  incinerator  at  a  cost 
of  $G000  a  year,  making  a  total  yearly  cost  of  $8500, 
with  no  allowances  for  capital  charges.  After  H.  G. 
Hinkle,  formerly  city  engineer,  took  office  as  city  man- 
ager early  in  the  present  year  he  worked  up  a  plan  for 
municipal  collection  of  garbage,  with  disposal  to  owners 
of  hog  farms  located  three  miles  beyond  the  city  limits. 
The  contract  runs  from  May  1,  1917,  to  Dec.  31,  1919. 
The  city  collects  the  garbage  and  turns  the  loaded 
wagons  over  to  the  contractor  at  the  city  yard.  The 
contractor  is  obliged  to  cleanse  the  wagons  before  re- 
turning them  to  the  city.  The  contract  contains  no 
provision  for  maintaining  the  hog  farm  in  a  sanitarj- 
condition.  The  contractor  does  not  pay  for  the  garbage. 
but  the  city  will  save  the  cost  of  hauling  to  the  in- 
cinerator and  of  coal  and  labor  to  burn  the  garbage, 
while  the  contractor  will  turn  the  garbage  into  pork  to 
help  win  the  war. 
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New  Edition  of  "Railroad  Engineering" 

Reviewed  by  M.  P.  Paret 

Lake  Charles,  La.  ;  Late  Valuation  Engineer,  Interstate  Commerce 
Commission 

THE  ELEMENTS  OF  RAILROAD  ENGINEERING — By  Wil- 
liam G.  Ravmond.  C.  E..  L.L.D.,  M.  Am.  Soc.  C.  E.,  Member 
American  Railway  Engineering  Association.  Professor  of 
Civil  Enginering  and  Dean  of  the  College  of  Applied  Science. 
The  State  University  of  Iowa.  New  York:  John  Wiley  & 
Sons.  Inc.  London :  Chapman  &  Hall,  Ltd.  Cloth  ;  6  x  9  in.  ; 
pp.   447  ;   illustrated.     $4. 

Successive  editions  of  Professor  Raymond's  "Railroad 
Engineering"  have  been  designed  as  textbooks  for  use  in 
engineering  schools.  In  the  present  edition  the  intro- 
ductory chapter  and  the  chapter  on  valuation  have  been 
expanded  to  meet  present  conditions. 

The  "Introduction"  lays  clearly  and  comprehensively 
before  the  student  his  need  for  a  thorough  understand- 
ing of  the  nature  and  objects  of  a  railroad  and  how  those 
objects  are  to  be  attained.  This  preview  is  striking  evi- 
dence of  the  author's  thorough  knowledge  of  his  subject. 
Two  statements  in  the  "Introduction"  need  qualification. 
The  first,  that  "railroads  in  America  are  built  for  the 
single  avowed  purpose  of  making  money  for  the  projec- 
tors," seems  too  broad  for  literal  adoption.  If  the  word 
"investors"  had  been  used  instead  of  "projectors,"  or  if 
the  sentence  had  ended  with  the  word  "money"  the 
assertion  would  have  been  the  truth.  The  remark  that 
title  to  railroad  property  acquired  by  deed  is  not  limited 
as  in  the  case  of  such  property  acquired  by  condem- 
nation is  apt  to  be  inisleading  to  a  student.  There  are 
various  kinds  of  deeds.  Right-of-way  deeds  are  gener- 
ally little  more  than  easements,  and  railroad  charters  are 
not  perpetual. 

The  reviewer  was  particularly  interested  in  the  chap- 
ter on  valuation.  After  having  had  several  years  of 
interesting  experience  in  that  line  of  work  and  after 
having  read  much  of  what  has  been  written  on  the 
subject,  he  feels  that  in  this  treatise  the  student  has  the 
nubject  of  valuation  presented  to  him  in  a  well  condensed, 
clear  and  generally  excellent  manner.  Valuation  is  but 
the  determination  of  value,  but  there  are  so  many  and 
varied  kinds,  classes  and  descriptions  of  value,  that  the 
purpose  of  valuation  seems  to  be  lost  in  a  labyrinth  of 
personal  opinion ;  or,  like  so  much  in  the  law,  based  more 
on  precedent  than  equity.  After  all,  as  the  author  de- 
fines "normal  value"  the  old  saw,  "What's  the  worth  of 
anything,  but  so  much  money  as  'twill  bring,"  is  not  so 
far  astray.  The  author  confines  himself  to  the  theory  of 
valuation  and  does  not  attempt  to  coach  the  student  in 
the  practice.  A  few  pages  outlining  the  methods  used 
in  practice  by  the  Interstate  Commerce  Commission  and 
by  some  of  the  carriers  would  no  doubt  have  been  both 
interesting  and  instructive  to  the  student. 

The  chapter  on  betterment  surveys  is  timely.  As  a 
rule,  textbooks  do  not  give  sufllicient  attention  to  this 
class  or  work.  The  arrangement  of  chapters  might  have 
been  more  logical.  Why  not  treat  the  study  of  a  rail- 
road in  the  natural  3.iqu3nc3  in  which  it  would  be  built? 
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The  appendix  serves  the  student  as  an  excellent  ex- 
ample of  instruction  in  practical  modern  railroad  loca- 
tion, pertinently  discussed  by  experts. 

The  student  is  to  be  congratulated  upon  having  at  his 
disposal  a  most  excellent  and  practical  treatise  on  rail- 
road engineering,  and  also  upon  the  fact  that  the  dia- 
grams and  cuts  are  clear  and  legible  and  the  typography 
is  excellent. 


Tanks  and  Reservoirs  for  Storing  Oil 

OIL-STORAGE  TANKS  AND  RESERVOIRS:  With  a  Brief  Dis- 
cussion of  Losses  of  Oil  in  Storage  and  Methods  of  Preven- 
tion. By  C.  P.  Bowie.  Washington,  D.  C. :  Limited  free  edi- 
tion ;  25c.  from  Superintendent  of  Public  Documents.  Paper  ; 
R  X  9   in.  ;   pp.   73  ;   illustrated. 

Scarcity  of  printed  information  concerning  oil  tanks 
and  reservoirs  and  the  admirable  way  in  which  the  sub- 
ject is  presented  make  this  monograph  doubly  welcome. 
Detailed  plans  and  specifications  for  "gas-tight"  steel 
tanks  of  55,000-bbl.  capacity  and  for  wood-roofed  con- 
crete-lined earth  reservoirs  of  750,000-bbl.  capacity  are 
presented  (42-gal.  bbl.  in  each  case).  Various  details 
of  each  kind  of  tank  are  discussed  in  the  text,  and  there 
is  a  section  on  wooden  roofs  for  steel  tanks.  A  few  cost 
figures  are  given.  Leakage  from  tanks  and  reservoirs 
is  discussed  briefly,  and  attention  is  given  to  the  sub- 
ject of  evaporation.  Relatively  small  tanks  for  the 
storage  of  fuel  oil  by  consumers  are  considered.  There 
is  a  section  on  the  computation  of  the  volume  of  tanks 
and  reservoirs  and  the  preparation  of  gage  tableu. 
Painting  is  taken  up.    There  is  a  good  index. 


Model  Condensed  War-Time  Report 

CHEMICAL  AND  BACTERIOLOGICAL  EXAMINATION  O^ 
THE  LONDON  WATERS:  Report  by  Dr.  A.  C.  Houston.  Di 
rector  of  Water  Examination.  Metropolitan  W^ater  Board 
for  thp  year  ending  Mar.  31.  li*18.  London:  P.  S.  King  & 
Son.  Paper;  8 J  x  12J  in.  ;  pp.  23  ;  6  diagrams  and  224  micro- 
photographs.      5   shillings. 

Seldom  is  so  much  valuable  information  given  in  small 
compass  as  has  been  presented  in  the  past  two  or  three 
years  in  Dr.  Houston's  reports  on  the  quality  of  the 
water-supnly  of  London,  England.  To  economize  paper 
to  meet  war  conditions  recent  reports  were  cut  in  length 
from  61  to  40  foolscap  pages,  and  then  a  year  ago  to 
16  pages.  It  is  gratifying  to  see  that  Dr.  Houston  has 
given  himself  a  little  more  latitude  in  the  present  re- 
port. 

Last  year  Dr.  Houston  aptly  stated  in  his  report,  "It 
should  be  remembered  that  'paper'  sometimes  imparts 
knowledge,  and  knowledge  not  infrequently  leads  to 
economy."  He  enlarges  interestingly  upon  this  idea  in 
the  present  report.  Thus  he  says:  "It  is  a  serious  mat- 
ter to  withhold  knowledge  which  is,  or  may  be,  econom- 
ically advantageous,  and  it  is  most  undesirable  to  carry 
out  radical  and  debatable  alterations  in  old  established 
water-works  procedure,  without  a  frank  and  responsible 
statement  of  the  apparent  necessity  or  desirability  of 
such  changes." 

This  report,  like  its  immediate  predecessors,  is  con- 
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fined  largely  to  the  presentation  and  interpretation  of 
data  on  changes  of  procedure  at  the  London  water-works 
and  on  other  matters  bearing  upon  the  more  economical 
operation  of  the  works,  made  imperative  by  war  condi- 
tions. Noteworthy  among  the  changes  of  procedure 
have  been  the  use  last  year  and  again  this  year  of 
chlorination  as  a  substitute  for  storage  to  improve  the 
quality  of  the  supply,  this  substitution  resulting  in  a 
marked  saving  of  coal  used  to  pump  water  for  storage 
to  improve  the  bacterial  quality  of  the  supply.  Another 
important  line  of  study  covered  in  the  report  has  to  do 
with  the  resistance  of  the  water  filters  under  various 
conditions. 

A  remarkable  feature  of  the  report  is  the  presenta- 
tion on  a  half-dozen  pages  of  no  less  than  224  micro- 
photographs  and  the  description  of  these  halftones  in 
about  a  page  and  a  half  of  text.  A  few  of  these  figures 
show  suspended  matter  in  the  water,  but  most  of  them 
are  exhibits  of  the  microorganisms  present  under  va- 
rious conditions. 

Altogether,  the  report  is  a  model  of  highly  com- 
pressed review  of  a  year's  scientific  work.  It  contains 
more  useful  information  and  suggestions  than  many 
municipal  reports  that  run  to  hundreds  of  pages.  From 
this  point  of  view  alone  it  deserves  wide  study. 


Quality  and  Use  of  Lubricants 

Reviewed  by  John  J.  Flather 

Professor  of  Mechanical  Engineering,  University  of 
Minnesota,  Minneapolis 

AMERICAN   LUBRICANTS:     From    the   Standpoint   of   the   Con- 
sumer— By  L.  B.  Lockhart,  Consulting  and  Analytical  Chemist. 
Easton,  Pa. :    The  Chemical  Publishing  Co.      Cloth  ;   6  x  9   in.  ; 
pp.  236  ;  illustrated.     $2. 

Buyers  and  users  of  lubricants  will  find  this  book 
valuable.  Production  is  not  neglected,  but  the  point  of 
view  throughout  is  essentially  that  of  the  man  who 
desires  information  on  the  quality  and  use  of  lubricants. 

The  contents  of  the  volume  may  be  roughly  grouped 
as  follows  (1)  Production,  refining  and  characteristics 
of  oil,  20  pp.;  (2)  friction  and  lubrication,  78;  (3)  phy- 
sical and  chemical  testing  of  oils,  28;  (4)  lubricating 
greases,  12;  (5)  animal  and  vegetable  oils,  16;  (6) 
specifications,  46;  (7)  gasolines  and  kerosenes,  10  pages. 

The  author  follows  Ubbelohde  in  assuming  that  in 
well  lubricated  machinery,  under  definite  conditions  of 
speed  and  pre.ssure,  the  coefficient  of  friction  is  solely 
dependent  upon  the  viscosity  of  the  oil.  Therefore, 
the  problem  of  the  user  of  lubricants  is  to  obtain  an  oil 
which  will  have  just  the  right  viscosity  under  the  given 
conditions  of  speed,  pressure  and  resulting  temperature, 
or,  as  in  high-speed  machinery,  under  the  working 
temperatures  of  the  oil  film.  Which  oils  and  greases  to 
select  under  the  varying  conditions  of  practice,  and 
how  to  test  these  oils,  are  very  fully  presented  under 
the  different  classes  of  machinery  which  are  discussed. 
These  include  automobiles  and  airplanes,  electrical 
machinery  of  all  sorts,  steam  engines  and  turbines, 
locomotives  and  railway  cars,  cotton  and  textile  ma- 
chinery, and  miscellaneous  machinery  such  as  found  in 
flour  mills,  rolling  mills,  compressed  air  and  refrig- 
erating plants,  and  in  mines  and  quarries. 

A  feature  of  the  work  of  particular  value  to  the  en- 
gineer and  works  manager  as  well  as  to  the  purchasing 
agent  is  the  large  number  of  quotations  from  existing 


/ipecifications,  prepared  by  representative  u.sers  of  lubri- 
cants, such  as  the  United  States  Navy  and  War  De- 
partments, and  many  important  railroads.  From  the 
pages,  nearly  50  in  number,  devoted  to  this  phase  of 
the  subject  one  can  obtain  a  conci.se,  well  tried  .speci- 
fication covering  any  set  of  conditions. 

The  use  of  graphite  as  a  free  lubricant,  and  also 
when  mixed  with  grea.se,  is  discus.sed  at  some  length, 
and  copious  references  are  given  to  teats  of  the  effect 
of  graphite  on  the  coefficient  of  friction  of  lubricants. 

A  commendable  feature  of  the  work  is  the  exclusion 
of  a  mass  of  irrelevant  material  often  found  in  Ix^ka 
of  this  sort,  intended  for  the  guidance  of  the  user,  but 
which  tend  rather  to  obscure  the  essential  facts  than 
to  give  additional  light.  The  extensive  references  quoted 
through  the  text  afford  ready  opportunity  for  further 
investigation,  if  there  be  need.  The  book  is  well  worth 
a  place  in  the  library  of  the  engineer  and  chemist,  and 
can  be  recommended  to  the  user  of  American  lubricant.-*. 


What  Shall  We  Do  With  Our  Railways? 

REGULATION  OF  RAILWAYS:  Including  a  Discussion  of  Gov- 
ernment Owner.ship  Ver.sus  Government  Control — By  Samuel 
O.  Durn,  Editor  of  The  Railway  .\ge  ;  Author  of  "The  .\iner1- 
can  Transportation  Question."  New  York:  D.  Appleton  and 
Co.     Cloth;  5  X  8   in.  ;  pp.   333.      $1.75. 

Nobody  who  is  familiar  with  the  Railway  Age  will 
be  surprised  to  learn  that  its  editor  regards  proper 
Government  regulation  rather  than  Government  owner- 
ship as  the  solution  of  the  railroad  problem.  Regula- 
tion, he  thinks,  has  already  eliminated  some  of  the  worst 
of  railroad  evils,  and  has  made  virtually  impossible  the 
e.xploiting  of  the  public.  What  he  finds  more  needed 
now  is  protection  of  the  railroad  industry.  !n  his  book 
he  tells  how  he  would  accomplish  this  by  centralizing 
regulation,  making  the  work  of  the  regulating  board 
more  attractive  to  men  of  ability,  and  then  giving  it 
more  power. 

"What  is  the  matter  with  regulation?"  is  the  ques- 
tion the  author  puts  himself  in  the  chapter  folloving 
his  introduction.  He  enumerates  nine  faults — mostly 
arising  from  lack  of  clarity  and  uniformity  as  to  policy. 
There  is  interference,  he  says,  between  national  and 
State  commissions  and  between  commissions  and  law- 
making bodies,  as  well  as  usurpation  by  the  regulatory 
bodies  of  managerial  functions.  In  his  next  three 
chapters  he  develops  his  view  that  the  Government 
should  not  usurp  managerial  functions,  that  commission 
regulation  is  far  superior  to  legislative  regulation  and 
that  Federal  control  is  equally  superior  to  State  con- 
trol. 

Regulation  of  rates  is  the  subject  of  a  chapter.  The 
author  finds  that  the  main  trouble  here  is  that  regula- 
tion downward  has  been  considered  the  only  kind  of 
regulation,  and  that  the  power  of  the  commissions  has 
been  shaped  accordingly.  He  would  make  it  as  easy  for 
commissions  to  establish  minimum  as  maximum  rates. 

A  chapter  is  given  to  valuation,  one  to  regulation 
of  securities  and  one  to  regulation  of  niilway  operation. 
The  author  foels  that  if  there  is  to  be  extensive  regula- 
tion of  operation,  experienced  operating  men  should  be 
appointed  to  the  commission  and  the  commission  should 
have  a  subordinate  board  of  technical  experts. 

In   a   chapter.    "Peaceful    Settlement   of   Labor   Dis- 
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putes,"  the  author  points  to  the  unsatisfactory  experi- 
ences of  the  past,  and  asserts  that  the  time  has  ar- 
rived for  a  change  in  our  methods  of  dealing  witTi  dis- 
putes. He  discusses  also  the  strong  and  weak  points  of 
plans  that  have  been  tried  in  other  countries,  as  well 
as  those  that  have  been  proposed  in  this  country. 

Six  chapters  are  devoted  to  a  comparison  of  regula- 
tion and  Government  ownership.  The  author  points  to 
the  vicissitudes  of  the  Government  railroads  in  Canada 
and  presents  many  good  arguments  against  Government 
ownership. 

The  author  sums  up  in  two  chapters  of  conclusions. 
In  the  first  he  gives  eight  ways  in  which  our  present 
policy  of  regulation  needs  to  be  changed.  In  the  second 
he  discusses  the  possibilities  of  regional  railroad  com- 
panies and  sets  forth  four  desirable  elements  in  a 
regional  plan.  He  believes  such  a  plan  "would  have 
many  advantages  and  few  disadvantages  as  compared 
either  with  the  present  system  of  private  ownership 
and  management  or  with  Government  ownership  and 
management." 

Domestic  Engineering 

MECHANICS  OF  THE  HOUSEHOLD:  A  Course  of  Study  De- 
voted to  Domestic  Machinery  and  Household  Mechanical  Ap- 
pliances— By  E.  S.  Keene,  Dean  of  Mechanic  Arts,  North 
Dakota  Agricultural  College.  New  York:  McGraw-Hill  Book 
Co.,  Inc.  London:  Hill  Publishing  Co.,  Ltd.  Cloth;  6x9 
in.;  pp.  383;  illustrated.     $2.50. 

Current  practice  in  heating,  plumbing,  water-supply, 
sewage  disposal,  ventilation,  lighting  by  various  means 
and  electric  service  of  all  kinds  is  described,  generally 
in  much  detail.  There  are  separate  chapters  on  coal 
and  on  gaseous  and  liquid  fuels.  Every  conceivable 
appliance,  within  reasonable  limits,  from  steam  heat- 
ing plants  to  electric  toasters,  is  described  and  its  uses 
are  explained.  The  chapter  on  sewage  disposal  contains 
some  misleading  statements  and  seems  to  be  the  weakest 
of  the  volume.  Under  water-supply  "devining  rod"  for 
"divining  rod"  appears  six  times  in  a  half  page  designed 
to  serve  as  a  warning  against  being  duped  by  water 
finders. 


named  partly  make  up  for  the  lack  of  a  subject  index, 
but  most  of  the  subclassification  is  by  states  and 
countries. 

It  is  a  pleasure  to  note  that  the  author  is  preparing  a 
book  on  "The  Regulation  of  Municipal  Utilities." 


Municipal  Utility  Bibliography 

A  BIBLIOOKAI'HY  OF  MUNICIPAL  UTILITY  REGULATION 
AND  MUNICIPAL  OWNERSHIP — By  Don  Lorenzo  Stevens. 
M.  B.  A.  Cambridge,  Mass. :  Harvard  University  I'ress.  Cloth  ; 
6x9  in.  ;  pp.  378.     $4. 

Comprehensive,  well  arranged  and  of  handsome  typo- 
graphical appearance,  this  annotated  bibliography  prom- 
ises to  be  eminently  useful.  The  compiler  states  in  his 
preface  that  the  work  is  "intended  primarily  for  the  use 
of  business  men,"  but  that  in  order  to  serve  the  "ex- 
pert and  the  general  reader  alike"  he  has  included  "all 
readily  accessible  books  and  signed  articles,  of  more 
than  transitory  interest."  Only  "especially  valuable" 
official  publications  and  the  best  of  material  published 
earlier  than  within  the  decade  that  ended  with  1916  are 
included,  and  there  are  no  references  to  material  printed 
in  other  than  the  English  language. 

The  main  classification  is  under  these  heads:  General 
works,  history  of  utilities  and  regulation,  franchises, 
public-service  commissions,  valuation,  rates,  taxation, 
holding  companies  and  municipal  ownership.  The  en- 
tries are  by  authors  only,  and  the  very  complete  index 
is  also  wholly  by  authors.  A  subject  index  might  have 
saved  a  large  total  of  time  to  users  of  the  bibliography. 
Subclassifications   under  the  nine  main  heads  already 


Addressed  to  Laymen 

THE  FIGHTING  ENGINEERS:  The  Minute  Men  of  Our  In- 
dustrial Army — By  Francis  A.  Collins,  Author  of  "The  Air 
Man."  "The  Camera  Man."  New  York :  The  Century  Co. 
Cloth;   5  X  8   in.  ;  pp.   200;   illustrated.      $1.30. 

Impressionistic  in  the  extreme,  sketchy  to  the  point  of 
carelessness  and  popularized  to  an  extent  not  even  found 
in  modern  war  correspondence,  this  hasty  effort  to  tell 
what  the  American  engineers  are  doing  today  in  France 
is  apt  to  arouse  the  resentment  of  the  engineer-reader 
until  he  realizes  that  it  is  addressed  to  the  layman. 
For  such  a  purpose  it  has  its  value.  It  will,  no  doubt, 
elevate  the  engineering  profession  in  the  minds  of  its 
readers,  for  in  spite  of  some  exaggeration  and  many 
ridiculous  errors,  it  does  set  forth  fairly  the  manifold 
activities  of  our  civilian  engineers  suddenly  impressed 
into  the  great  conflict.  Details  are  generally  lacking, 
but  that  is  not  necessarily  the  fault  of  the  author.  It  is 
a  fact  that  few  on  this  side  of  the  Atlantic,  even  in  the 
inner  circles  of  the  War  Department  itself,  are  acquaint- 
ed with  suflScient  detail  of  the  engineering  operations 
in  France  to  write  a  complete  story  of  them  today.  Mr. 
Collins  has  conveyed  a  general  impression  of  the 
wonderful  work  of  the  engineering  profession  in  war. 
To  get  details  in  such  a  book  would  be  too  much  to 
expect. 

Six  Years  of  State  Budget  Reform 

Attempts  to  increase  the  efficiency  and  economy  of 
our  State  governments  have  centered  in  the  past  few 
years  in  schemes  for  substituting  systematic  budget 
procedure,  initiated  by  the  executive  head  of  the  State, 
for  the  haphazard  system  of  drafting  mere  appropria- 
tion bills  without  regard  to  revenue,  and  that  by  the 
legislature,  often  acting  through  a  number  of  unco- 
ordinated appropriation  committees.  The  belated  num- 
ber of  Municipal  Research  for  November,  1917  (New 
York  Bureau  of  Municipal  Research;  $1),  is  devoted 
to  a  study  of  the  question  by  Fred  Wilbur  Powell.  It 
is  entitled  "The  Recent  Movement  for  State  Budget 
Reform:  1911-1917."  After  a  brief  general  review,  the 
author  first  classifies  under  such  heads  as  "Legislative 
Committee,"  "Governor,"  etc.,  the  various  States  which 
have  recently  proposed  or  adopted  new  plans  of  bud- 
getary procedure.  He  then  reviews  the  various  budget 
schemes  of  a  large  number  of  States.  General  consid- 
erations and  a  brief  bibliography  conclude  the  pamphlet. 
The  subject  is  one  which  should  appeal  to  all  engineers 
in  the  public  service,  as  well  as  public  spirited  citizens 
generally,  since  American  weakness  in  budget  procedure 
is  constantly  hampering  engineers  and  cutting  down  the 
efficiency  of  Federal,  State  and  municipal  governments. 


New  Engineering  Society  Journal 

Beginning  in  May,  the  first  number  of  the  Journal  of 
The  Engineering  Institute  of  Canada  makes  its  appear- 
ance, with  66  pages  of  9  x  12-in.  size,  not  including  ad- 
vertising pages.    The  Institute  succeeds  the  long  estab- 
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lished  Canadian  Society  of  Civil  Engineers.  The  initial 
number  of  the  Journal  is  nearly  filled  with  the  proceed- 
ings of  the  first  general  professional  meeting  of  the 
organization  under  its  new  name.  The  meeting  was  de- 
voted to  the  discussion  of  fuel  conservation  in  its  many 
phases.  Reports  from  branches  are  also  included.  Fu- 
ture issues  will  contain  advance  printings  of  papers 
to  be  presented  at  general  meetings.  Papers  read  be- 
fore branches  will  be  published  in  the  Journal,  in  ad- 
vance when  practicable.  Correspondence,  personals  and 
a  review  of  current  engineering  literature  will  also  be 
printed.  Eraser  S.  Keith  is  editor  and  manager  (176 
Mansfield  St.,  Montreal,  P.  Q.).  He  is  assisted  by  ten 
associate  editors. 


Fertilizing  Value  of  Activated  Sludge 

Comparative  studies  of  the  fertilizing  value  of  acti- 
vated sludge  and  barnyard  manure,  begun  in  1915  at  the 
main  sewage-works  of  Toronto,  Ont..  are  reported  by 
George  G.  Nasmith  and  G.  P.  McKay  in  a  reprint  from 
the  Journal  of  Industrial  and  Engineering  Chemistry 
for  May.  (Address  the  authors  at  the  Public  Health 
Laboratories,  City  of  Toronto,  Ont.)  The  conclusions 
drawn  are  that  "activated  sludge  is  a  most  valuable 
fertilizer,"  its  use  showing  materially  increased  yields 
over  the  use  of  equal  weight  per  acre  of  "standard 
barnyard  manure." 

Modern  Building  Code  for  Hartford 

The  preparation  of  a  modern  building  code  for  Hart- 
ford by  a  council  committee  working  with  consulting 
engineers  gives  another  opportunity  to  secure  a  com- 
pilation of  ideas  as  to  how  building  conditions  in  a 
growing,  semi-industrial  and  semi-residential  city  ought 
to  be  treated.  The  chapters  on  steel  construction  and 
reinforced  concrete  in  the  new  code  appear  ta  be  drawn 
with  special  care,  which  fact  probably  had  some  con- 
nection v/ith  the  absence  of  any  mention  of  these  sub- 
jects in  the  law  hitherto  in  force.  For  copies  of  the  code 
address,  Ford,  Buck  &  Sheldon,  consulting  engineers, 
Hartford,  Conn. 

Industrial  Housing  and  Town  Planning 

Morgan  Park,  a  residence  section  of  Duluth,  Minn., 
built,  owned  and  operated  by  a  subsidiary  of  the  United 
States  Steel  Corporation,  is  described  in  a  24-page  illus- 
trated reprint  from  the  April  Monthly  Review  of  the 
United  States  Bureau  of  Labor  Statistics  (Washinsrton. 
D.  C).  It  deals  with  both  town  planning  and  housing, 
chiefly  the  latter.  Temporary  housing  for  construction 
forces,  and  permanent  houses  of  concrete  and  of  stucco 
for  all  classes  of  wage  and  salary  earners,  are  described 
in  some  detail,  with  cost  and  rental  figures. 


Water  Filtration  News 

The  latest  claimant  for  attention  in  the  growing  field 
of  industrial  house  organs  is  Shop  and  Field  Xews, 
the  first  number  of  which  is  dated  June.  It  gives  a 
variety  of  interesting  information  designed  primarily 
for  the  employees  of  the  Pittsburgh  Filter  Manufactur- 
ing Co.  (622  Farmers'  Bank  Building,  Pittsburgh, 
Penn. ;    10c.   a   number). 
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BOARD  OF  ST.ATK  E.\<:i.\KEHS  OK  LoLMSIA.VA  Report  from 
.\pril.  191b.  to  .\pril.  1918.  New  OrUana.  La  Th*  Bo«r7 
Paper;  6x9  in.  ;  pp.   U7.  «»««r«. 

CiTV  PLA.V.VIN*;  FOR  DAVENPORT.  lOWA  Report  lo  (Ht 
Mayor  and  f'ity  founcil — By  Roitcoe  E.  SawUtowaky  City  Ea- 
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works  by  Wat.^on  <;.    Harmon,   apeclal  iianltarv      •  ■ ••  to 

H.    C.   McClure.   commissioner  of  enKinerring   ,. 

FUEL   BRIQl'ETTI.VO    I.V    1917— By   C.    H    L-  -on. 

D.    C.  :    L'nited   States  Oeological   Surjey.      jai-r      s    x    :»    In.  • 
pp.   3  ;  illustrated.  '  * 

GOLD  AND  SILVER  IX  1916— By  A  D  McCa.«keT  and  J  P 
Dunlap.  WashinKton.  D.  C. :  V.  S.  Geological  Survey.  Pm- 
pi  r  ;   C  .\   :i   in.  ;   pp.   45  ;  illustrated. 

Ll'MBER.  LATH  A.\D  SHINGLES  IN  l^l-:  Pf.  .r  ,f.-r  loy  OF— 
By  Franklin   H.  Smith  and  .\lbert   H  lolnna  In 

Fort-.-^t    Products.      Washington.    D.    <  Serrtcr. 

Papi-r  ;   6x9  In.;   pp.   43.      5c.  from  .^... ...   of  PubUo 

Documents. 

MINING     ENGINEERS*     HANDB'V^K— Wrl'r-n     hv    a     Staff    of 

Speciali.>-ts    I'nder   the    Edif    •■  '■■       '    ••    »    —    ■• 

of    Mining    Knfjin«erinK    ii 

rt.ivtTsity.       NfW    Yorl< :    J 

Chapman  &   Hall,   Ltd.    FU-.\iun-   n-.ii;i,-i  .    «    ».    ,    i 

illustrated.       $5. 
A    .NEW    .MISSISSIPPI   RIVER:    Being   a.   Proj.ct    '•• 

Drainage   Canal   and   Ca^  nllied    I: 

Bayou   Sara.    I^ulsiaiia — By  T.    \' 

The  .\uthor.      Paper  :   »i   x  ".>   in 
THE    OPERATIO.V     OF    >       ' 

IOWA— By   J     H     Du 

and    Sanitary    Engin>  • 

City:   The  .\uthor.     Pap«.i  ,  a  x  ik  t:> 
PUBLIC    SERVICE    COM.MISSION.    SEi 

YORK   STATE:    Report   for    !917.      .\.^.,»i,. 

Cloth  ;    H    X   9    in.  :   pp.    909 
THE    ROCKEFELLER    fX^UNPATTON       A     R«»\-1pw    ,-.f    'r*    War 

Work.    Public   Health    \  ' ;  roj- 

•■cts  in   1917 — By  O.i.:  .U- 

tion       New   York:   Th.  ij. 

illustrated. 
A  SANIT.VRY  SURVEY  OF  CHARLESTON.  WEST  VIHCI.VIA  — 

Mayo  Tolman.   Director  and  Chief  Eii||ine«r.   Du  b>ion  of  Sianl- 
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Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Industry   Must  Be  Strengthened 
and  After  War 


Now 


Sir — Upon  behalf  of  the  Highway  Industries  Asso- 
ciation I  desire  to  express  our  thorough  appreciation 
of  your  timely  and  appropriate  suggestion  for  the 
appointment  of  a  committee  to  deal  with  industrial  con- 
ditions of  our  country  after  the  war. 

The  highway  industries  of  the  United  States  repre- 
sent more  than  $2,000,000,000  of  invested  capital  and 
more  than  one  rnillion  wage  earners,  and  are  therefore 
vitally  interested.  They  are  not  only  interested  in  pre- 
paredness for  after  the  war,  but  believe  the  first  essen- 
tial in  preparedness  is  protecting  what  we  already  have. 

In  our  loyalty  and  determination  to  win  the  war  we 
must  realize  that  industry  is  to  do  its  part. 

Without  industry  an  army,  regardless  of  size,  would 
be  helpless  and  useless.  If  men  are  to  fight  they  must 
be  equipped  and  fed;  therefore,  wherever  possible  we 
must  remove  all  handicap  so  that  industry  may  not  be 
disturbed  unnecessarily. 

If  capital  and  labor  are  to  furnish  the  finances  for 
war  we  cannot  destroy  or  weaken  their  institutions. 

Let  our  various  commissions  and  agencies  realize  a 
duty  to  ascertain  definitely  the  result  of  their  delibera- 
tions and  actions  upon  all  industry  rather  than  simply 
gain  their  own  individual  ends. 

S.  M.  Williams, 
President  Highway  Industries  Association. 

Washington,  D.  C. 


Military  Drill  for  College  Students 

Sir — After  reading  the  editorial  in  your  issue  of 
May  30  entitled  "Military  Drill  for  College  Students," 
1  wrote  to  Secretary  Baker  in  relation  to  this  matter. 
I  am  inclosing  herewith  a  copy  of  the  letter. 

Palmer  C.  Ricketts, 
President,  Rensselaer  Polytechnic  Institute. 
Troy,  N.  Y. 

Hon.  Newton  D.  Baker, 
Secretary  of  War, 
Washington,  D.  C. 
Dear  Sir: 

I  have  your  circular  letter  of  May  8  regarding  the 
plan  to  be  put  in  effect  by  the  War  Department  to  pro- 
vide military  instruction  for  college  students  of  the 
country. 

I  shall  be  very  glad  to  obtain  information  regarding 
the  details  of  the  new  system,  and  in  this  connection 
venture  to  call  your  attention  to  the  fact  that  engineer- 
ing schools  need  about  six  hours  a  day  of  a  student's 
time  for  recitations  in  theoretical  subjects  and  labora- 
tory work;  each  laboratory  period  takes  at  least  2h 
hours. 

The  difficulty   about  the   Engineer  Officers'   Reserve 


Corps  was  that  for  the  last  two  years  the  schedule  re- 
quired two  hours  of  the  student's  time  each  day  for 
military  drill  and  recitation.  This  added  to  the  six 
hours  would  have  made  eight  hours  of  the  student's 
time  taken  in  drill  and  recitations.  This  would  include 
no  time  for  study.  It  is  not  possible  to  properly  teach 
engineering,  including  laboratory  work,  with  four  hours 
a  day  only  of  recitations;  that  is,  the  six  hours  could 
not  be  reduced  to  four  and  still  have  a  school  of  engi- 
neering. 

Last  year  we  engaged  an  instructor,  Maj6r  Nial,  who 
had  been  25  years  in  the  State  service,  at  our  own  ex- 
pense, to  give  military  drill  here.  This  drill  was  elec- 
tive. About  180  students  took  it.  There  is  no  doubt 
that  we  would  enroll  more  than  one  hundred  students 
here  if  the  details  of  your  new  system  were  satisfactory. 
I  do  not  see,  however,  how,  if  you  require  too  much 
time  for  military  work  and  recitations,  we  or  any  other 
engineering  school  can  properly  exist  as  an  engineering 
school.  Such  schools  will  then  become  neither  engineer- 
ing schools  nor  military  schools. 

I  sincerely  hope  that  you  will  take  this  matter  into 
consideration  in  fixing  the  details  of  the  new  system. 


Uniform  Catalog  Sizes 

Sir — We  have  noted  Emile  Low's  letter,  in  your  issue 
of  May  16,  on  the  matter  of  uniform  size  for  catalogs. 
The  writer  recently  received  a  letter  from  a  correspond- 
ent in  Denver,  referring  to  a  discussion  held  at  the  meet- 
ing of  the  National  Association  of  Purchasing  Agents  in 
Chicago,  May  22.  Relating  to  the  adoption  of  a  stan- 
dard size  of  8^  x  11  in.,  our  correspondent  says: 

"Being  more  of  a  catalog  user  than  a  catalog  maker 
nowadays,  I  am  not  so  much  interested  in  the  change  in 
size,  which  might  cause  expense  in  production,  but  I  am 
interested,- as  I  should  think  a  great  many  others  would 
be,  in  a  catalog  size  that  would  go  into  the  ordinary  sec- 
tional bookcase — I  do  not  mean  filing  case,  and  I  doubt 
if  most  of  the  ordinary  bookcases  will  take  a  catalog 
Si  in.  wide." 

Mr.  Low  asks  for  8 J  x  11-in.  and  5i  x  8J-in.  as  the  two 
standard  sizes.  The  paper  sizes  which  he  quotes  are 
standard  for  letter  paper  but  are  not  standard  for  book 
paper  and  enamel  paper,  such  as  catalog  are  printed  on. 
Quite  a  different  range  of  paper  sizes  applies  in  this 
case,  intended  to  give  standard  sizes  such  as  6  x  9  in., 
7x10  in.  and  9  x  12  in.  The  writer  has  used  6x9  in. 
as  the  standard  catalog  size  for  the  past  16  years  and 
has  found  it  entirely  satisfactory  for  illustrations,  de- 
scriptions and  tabulations  of  machinery  and  engineering 
subjects,  covering  a  wide  range  as  to  size  and  detail. 
If  a  larger  size  is  desired,  7  x  10  in.  is  certainly  more 
practical  than  larger  dimensions  still,  and  it  will  be  found 
that  many  of  the  catalog  publishing  houses  which  get 
out  jobbers'  catalogs  employ  this  dimension.  For  sub- 
jects requiring  a  still  larger  sheet,  if  any,  9  x  12  in. 
would  seem  logical  because  this  is  the  standard  magazine 
size  adopted  by  most  engineering  papers,  such  as  Engi- 
neering News-Record,  Engineering  and  Mining  Jotumal, 
etc.  Catalogs  of  this  size  can  therefore  be  filed  with 
convenience  in  filing  cases  or  on  shelves  adapted  to 
magazines. 
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The  size  of  the  type  matter  on  this  page  is  7  x  10  in., 
which,  in  turn,  is  the  size  of  the  next  smaller  page  re- 
ferred to  above.  The  writer  agrees  with  Mr.  Low  in 
the  desirability  of  having  as  few  standard  sizes  as  pos- 
sible, and  in  considering  the  8J  x  U-in.  size  very  desir- 
able for  report  blanks,  stationery  and  office  and  factory 
forms.  It  has  the  disadvantage  mentioned  above  that  it 
does  not  fit  in  with  the  standard  sizes  of  the  book-paper 
makers.  After  all,  it  depends  on  what  each  office  uses  in 
the  way  of  filing  systems,  whether  bookcases,  vertical 
filing,  or  note-book,  which  standard  is  preferable.  Stan- 
dard sizes  of  filing  cases  are  available  for  6  x  9-in. 
books,  as  well  as  for  the  larger  sizes. 

From  the  point  of  view  of  conservation,  there  is  a 
good  deal  to  be  said  in  favor  of  the  smaller  page,  as  the 
cost  of  envelopes  or  other  carriers  increases  very  rapid- 
ly with  increases  in  sizes  and  the  weights  of  paper 
necessary. 

The  firm  with  which  the  writer  is  connected  has  em- 
ployed the  loose-leaf  system  of  bulletins  for  a  number 
of  years  with  great  satisfaction,  in  common  with  other 
manufacturers.  That  is,  each  page  is  not  loose  by  itself, 
but  each  subdivision  of  a  product,  such  as  air  compres- 
sors, for  example,  has  a  16-  or  32-page  or  8-page  bulletin 
by  itself,  and  a  uniform  standard  of  punching  is 
adopted. 

When  bulletins  on  two  or  more  subjects  are  re- 
quested, the  correspondent  receives  them  in  an  inex- 
pensive paper  or  cloth  binder,  which  affords  a  convenient 
method  for  filing  and  preservation. 

S.  Bowles  King, 
Advertising  Manager,  Sullivan  Machinery  Company. 

Chicago. 


Sir — I  was  very  much  interested  in  a  letter  by  Major 
Edgar  A.  Rossiter  which  appears  in  your  issue  of  Apr. 
25.  It  pertained  to  the  standardization  of  size  of  all 
catalogs.  I  agree  with  Major  Rossiter  that  when  we 
arrive  at  some  definite  standard  the  real  life  of  such 
material  will  be  vastly  inc'reased.  We  have  given  consid- 
erable thought  to  this  question  for  the  past  year  and  a 
half  and  have  issued  all  of  our  catalogs  in  the  standard 
letterhead  size  8i  x  11  inches.  We  find  that  this  will  cut 
from  paper  36  x  45  in.  with  a  minimum  af  waste,  and  is 
also  suitable  for  the  purpose  of  filing,  either  in  letter 
files  or  book  cases. 

At  any  rate,  the  size  8^x11  invites  a  system,  and  if 
all  coi^perns  would  come  to  realize  the  value  of  standard- 
ization in  this  regard  we  would  find  ready  cooper-ition 
onn  the  part  of  the  purchaser. 

There  is  just  one  point  in  Major  Rossiter's  letter 
which  I  wish  to  question,  and  that  is:  He  says  that  10  x 
7i  is  the  logical  size,  because  it  would  fit  the  sectional 
bookcase.  Why  sectional  bookcases  any  more  than  reg- 
ulation letter  files  or  shelves? 

There  are  many  varieties  of  purchasing  departments 
to  be  considered.  Some  few  have  sectional  bookcases, 
others  have  not.  Why  deviate,  therefore,  from  a  size 
suitable  for  either  file  or  case?  Letter  size,  too,  was 
approved  by  the  Purchasing  Association  Meeting  of 
1917,  and  it  seems  to  us  that  the  letterhead  size,  with 
which  every  business  man  is  familiar,  would  be  the  size 
to  follow. 


The  .SM:  I  would  have  to  ofler  is  that  the  pur- 

chasing li  nta  of  both  con*truction  and  indiutrial 

firms  get  together  and  agree  on  a  standard  size  of  cat- 
alog, 80  that  the  manufacturer  and  advertijiing  afent 
may  readily  line  up  the  printer  and  paper  manufacturer 
to  meet  the  demand. 

I  am  now  awaiting  with  interest  a  report  from  the 
Catalog  Committee  of  the  National  Association  of  Pur- 
chasing Agents,  which  convened  in  Chicago  May  22.  I 
think  that  this  committee  will  have  some  interesting 
facts  for  all  of  us  on  this  question  of  uniform  catalog 
size. 

D.  H.  NiCHOU. 
Managing  Director  Allied  Publicity  Bureau. 

Cleveland,  Ohio. 


Claims  Pile-Driving  Record  for  Ore  Dock 
on  Lake  Superior 

Sir — We  note  in  your  i.ssue  of  May  23  a  statement 
that  the  pile-driver  crew  for  the  Raymond  Concrete 
Pile  Co.  drove  165  piles  in  9;  hours  at  Hog  Island.    We 


THIS  M.VCni.Ni:  OKOVK  168   lMLt:S   l.X   Ni.NK  HOURS 
ON  MAUCH  12.   1917.  AT  SUrfcUUOK.   WI3CONSLN 

attach  hereto  photograph  of  turn-table  driver  operated 
by  this  company,  which  drove  168  si.xty-foot  wooden 
piles  in  nine  hours.  This  was  done  on  the  foundation 
work  of  the  Northern  Pacific  ore  dock  at  Superior,  Wis.. 
on  Mar.  12,  liU7.  Piles  were  driven  through  four  feet 
of  ice  and  in  28  feet  of  witer.  A  3team  thawer  wma 
used  to  make  holes  for  the  piles. 

R.  F.  Helmers. 
Sienis,  Helmers  &  Schaffner,  Contractors. 
St.  Paul,  Minn. 


Hints  for  the  Contractor 


DETAILS     WHICH     SAVE     TIME     AND     LABOR     ON     CONSTRUCTION     WORK 


Lift  Bridge  Improvised  by  Engineers 
on  the  Western  Front 

How  a  lift  bridge  was  improvised  on  the  British 
western  front,  is  shown  in  the  accompanying  illus- 
tration which  tells  its  own  story.  It  became  necessary  to 
let  the  motor  tug,  shown  in  the  picture,  pass  through 


rolling  brings  sufficient  mortar  to  the  top  so  that  a  good 
surface  can  be  obtained  with  the  aid  of  wood  floats, 
and,  by  removing  the  surplus  water,  compacts  and 
strengthens  the  concrete. 

The  Gary  Land  Co.  specified  one-course  paving  for 
87,000  sq.ft.  of  walk  for  its  ninth  subdivision  in  Gary, 
Ind.    Five-foot  walks  were  made  4^  in.  thick  of  1:2:3 


British  Pictorial  Service. 

ENGINEERS  ON  THE  BRITISH  FRONT  PRY  UP  TBMPORA.RY   BRIDGE  TO  PASS  TUG 


the  bridge,  so  that  it  could  tow  a  barge  to  safety  in  the 
course  of  a  German  attack.  The  group  of  engineers  are 
making  use  of  an  old-fashioned  "pry"  to  raise  the  tem- 
porary bridge  over  the  canal  to  the  required  height. 
Evidently,  when  it  comes  to  getting  a  motor  boat  to 
safety,  a  little  practical  experience  is  as  good  as  a 
whole  lot  of  technical  knowledge  on  the  subject  of  draw- 
bridges. 

Roller  Weighing  74  Pounds  Finishes  Walks 
in  Housing  Development 

By  W.  M.  Kinney 

Universal    Portland   Cement    Co..    Chicago 

FINISHING  one-course  concrete  sidewalks  with  a 
heavy  roller  is  reported  to  have  effected  a  saving  of 
50%  in  this  operation  on  the  work  of  the  Gary  Land  Co. 
at  Gary,  Ind.  It  is  asserted  that  one-course  concrete  is 
an  improvement  over  two-course  because  it  has  greater 
strength  and  uniformity,  and  because  it  eliminates  the 
bother  of  having  two  mixas  of  different  proportions. 
The  wide  and  successful  use  of  one-course  pavements 
for  highways  has  inspired  confidence  in  this  type  for 
sidewalk  construction  on  housing  developments.  The 
1196 


concrete.  Since  these  walks  are  on  sand  this  thickness 
is  probably  ample.  The  amornt  of  cement  required  for 
this  42-in.  single-course  walk  is  approximately  the  same 
as  that  used  in  a  5-in.  two-course  walk  of  1:2^:5  base 
and  1 :  2  top.     Pebbles  from  1  in.  to  1  in.  formed  the 


ROLLER    FINISHES    ONE-COURSE    CONCRETE   WALK 
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coarse  aggregate  and  sand  from  ]  in.  down  formed  the 
fine  aggregate.  A  i-in.  expansion  joint  was  specified 
every  30  feet. 

On  this  work,  twenty  or  thirty  minutes  after  concrete 
is  placed,  it  is  rolled  longitudinally  between  expansion 
joints  until  mortar  is  brought  to  the  surface,  and  the 
excess  water,  if  any  be  present,  is  removed.  The  roller 
used  is  18  in.  in  diameter,  3  ft.  long,  and  is  equipped 
with  a  light  wooden  handle,  19^  ft.  long.  Exclusive  of 
the  handle,  the  roller  weighs  74  lb.  It  is  believed  to 
be  none  too  heavy  for  sidewalk  work,  and  perhaps  a 
roller  of  greater  weight  would  be  even  more  effective. 

After  rolling,  the  edges  are  rounded  and  the  surface 
is  finished  with  wood  floats.  A  groover  is  used  to  mark 
the  walk  into  5-ft.  sections.  With  a  one-sack  batch 
mixer  and  a  gang  of  11  men,  including  two  finishers, 
about  1500  sq.ft.  of  walk  were  placed  in  a  day,  a  con- 
siderable percentage  of  which  was  2-  and  3-ft.  width. 
The  work  is  being  done  by  the  Powers-Thompson  Co., 
of  Joliet,  111.,  under  Mr.  Farquharson,  engineer  for  the 
Gary  Land  Company. 


Rock  Drill  Mounted  on  Two-Wheel  Truck 
Tamps  Slag  Fill 

By  E.  J.  Becker 

Superintendent,   Dravo   Contracting   Co.,    Pittsburgh 

A  ROCK  drill  of  the  Ingersoll-Rand  E-24  type, 
mounted  on  a  two-wheeled  truck,  as  shown  in  the 
illustration,  was  used  to  tamp  a  slag  fill  51  ft.  wide  and 
265  ft.  long,  containing  1200  cu.yd.  With  it  two  men 
did  the  work  of  12  men  using  hand  rammers,  and  com- 


/     1^ 


ROCK  DRILL,  RIGCxED  UP  AS  AUTOMATIC  TAMPER 

pacted  the  fill  much  better  than  could  possibly  have  been 
done  by  that  method. 

The  fill  to  be  made  covered  the  entire  area  of  n 
reinforced-concrete  office  building  being  constructed 
for  the  Dravo  Construction  Co.  on  Neville  Island. 
Pittsburgh.  The  fill  could  not  be  rolled  with  a  steam 
roller  because  of  danger  to  the  fresh  concrete  walls 
of  the  building. 

To  avoid  the  unsatisfactory  and  expensive  method 
of  hand  tamping,  the  drill  was  mounted  as  shown.     It 


was  operatf'd  by  cor-  *  air  supplied  through  75 

ft.  of  Mn.  hose.     Th.  the  ram  wa*  made  from 

a  steel  plate  i  in.  thick  and  10  in.  in  diameter,  welded 

to  a  pifM  !•  fif  (irill  .qteel. 


RJK  ('oncrcte  Tower  Chute  a.s  a  Bociin 

By  S.  S.  Elk  ins 

Junior  Knirlneer.  F;ni;ln«t«r  D«[Mrtmml.  ITalttfd  UtaUa  Anmf      ■ 

A  SPOUTING  plant  which  worked  well  with  the  f5r»t 
section  of  the  chute  rigged  a.H  a  swinging  boom,  a« 
shown  in  the  illustration,  wa.s  u.Hed  on  a  recent  Govern- 
ment contract. 

The  concrete  was  being  spouted   into  place  by  the 
ordinary   tower  and   chute   method,  the   chutes  being 
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CHUTE  SUCCESSFULLY  MAr>K  INT.-   ...  -i 

hung  by  means  of  trolleys  from  cables.  It  was  neces- 
sary first,  to  concrete  at  one  end  of  the  job.  and  then 
swing  around  about  160  deg.  and  pour  the  other  end. 
This  arrangement  nece'sitated  di.<(mantling  th?  spout- 
ing outfit  each  time,  and  moving  it  to  the  new  position. 
In  order  to  overcome  this  difficulty  the  first  chute,  which 
was  64  ft.  long,  was  rigged  as  a  boom.  It  could  be 
swung  from  one  position  to  the  other  in  this  way  within 
ten  minutes.  This  method  was  found  cheaper  than 
rigging  up  a  boom. 


.Making  Sanitary  Surveys  in  Oklahoma 

Statewide    sanitar>-    and    health  -    are    being 

made  in  Oklahoma  cities  under  the  .  >f  the  Okla- 

homa Association  for  the  Prevention  oi  Tuberculosis, 
with  headquarters  at  Oklahoma  City,  and  with  the  co- 
operation of  the  State  Boards  of  Health  and  Agriculture. 
Consideration  is  being  given  to  w:i'  I  water 

purification,  sewerage  and  sewage  i"  >ise  and 

rubbish  collection  and  disposal,  city  milk  supply,  school 
hygiene  and  sanitation,  vital  statistics,  the  activities 
and  organization  of  health  departments  and  analyses 
of  city  budgets.     Included  in  '  •<  are  Oklahoma 

City.   Tulsa.    Muskogee.    Knid.  v.   Bartlettsville. 

Ardmore.  Chickasha  and  McAlester.  M.  P.  Horowitz,  of 
the  Department  of  Biolog>',  Massachusetts  Institute  of 
Technologj-.  and  Dr.  Gayfree.  professor  of  bacteriotegy 
and  hygiene.  University  of  Oklanoma,  are  in  charge. 
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New  York  Subway  Dispute 
Is  Settled 

Labor    Gets    Increased    Pay — Con- 
tracts Will  Be  Adjusted  to 
Include  War  Cost 

The  strike  of  7000  subway  workers 
which  threatened  the  completion  of  the 
dual  system  in  New  York  City  was 
ended  on  June  17,  when  the  men  went 
back  to  work  at  the  increase  of  wages 
demanded,  the  city  administration  hav- 
ing agreed,  apparently,  to  pay  the  in- 
creased cost  of  the  work,  occasioned  by 
the  war. 

A  settlement  was  reached  at  a  con- 
ference between  the  Board  of  Estimate 
of  New  York  City,  the  contractors  for 
the  new  subway  work,  and  the  Public 
Service  Commission  for  the  First  Dis- 
trict, which  was  held  behind  closed 
doors  June  15.  The  settlement  appar- 
ently enables  the  contractors  to  com- 
plete the  work  without  taking  advan- 
tage of  the  Lockwood  law,  which  pro- 
vides for  cancelling  the  existing  con- 
tracts and  having  the  work  completed 
by  the  present  contractors  at  the  cost 
of  the  city.  It  is  said  the  settlement 
involves  something  similar  to  the  ar- 
rangement contemplated  under  the  law, 
as  is  indicated  by  the  statement  given 
out  at  the  conclusion  of  the  conference, 
which  follows: 

"It  is  the  sense  of  the  members  of 
the  Board  of  Estimate  and  Apportion- 
ment and  the  Public  Service  Commis- 
sion, participating  in  a  joint  confer- 
ence: 

"1.  That  unfinished  subway  construc- 
tion work  shall  be  carried  to  completion 
forthwith. 

"2.  That  the  men  engaged  upon  the 
work  shall  receive  tho  compensation 
which  it  is  admitted  is  just. 

"3.  That  there  should  be  no  general 
cancellation  of  existing  contracts  or  re- 
lease of  sureties. 

"4.  That  in  the  case  of  any  con- 
tractor who  declines  to  proceed  accord- 
ing to  the  plan  hereinafter  set  forth 
the  Public  Service  Commission  imme- 
diately proceed  to  complete  the  work 
under  the  terms  of  such  contract,  m- 
ploying  the  necessary  labor  and  utiliz- 
ing the  available  plant  of  the  con- 
tractor. 

"5.  That  contractors  having  claims 
present  them  forthwith  for  considera- 
tion and  adjustment. 

"6.  That  contractors  who  have  no 
claims  for  damages  or  delay  and  whose 
time  for  performance  has  not  expired 
may  have  their  contracts  modified  or 
supplemented  upon  their  agreeing  to 
complete  the  work  within  a  shorter 
period  than  now  required,  and  as  a 
consideration  to  receive  therefor  a  sum 
of  money  that  will  equal  the  increased 
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Administration  To  Announce  Plans  for 
Reconstruction 

Is  Working,  It  Becomes  Known,  on  Idea  of  Intrusting  Reorganization 
to  Enlarged  Machinery  of  Council  of  National  Defense 

By  Wingrove  Bathon 

Washington   Representative,    Engineering   News-Record 

assent,  under  the  urging  of  Secretary 
Baker  of  the  War  Department,  chair- 
man of  the  Council,  acting  in  behalf  of 
himself  and  the  other  five  members  of 
President  Wilson's  cabinet  who  compose 
the  Council  of  National  Defense.  In 
Washington  official  circles  there  is  an 
impression  that  this  would  be  a  logical 
step,  inasmuch  as  a  number  of  cabinet 
officials  have  begun  making  public  de- 
tails of  readjustment  and  reconstruc- 
tion ideals  upon  which  their  own  depart- 
ments and  bureaus  have  been  separately 
at  work.  There  is  ground  in  Washing- 
ton not  only  for  the  impression  but  for 
the  strong  belief  that  if  the  Council  of 
National  Defense  is  authorized  by  the 
President  to  begin  work  on  readjust- 
(Concluded  on  page  1201) 


A  plan  for  a  readjustment  and  re- 
construction agency  is  under  considera- 
tion, it  has  become  known  in  Washing- 
ton administrative  circles,  in  an  unoffi- 
cial manner,  following  the  presentation 
in  Engineering  Neivs-Record  and  other 
McGraw-Hill  engineering  publications 
of  a  concrete  plan  for  a  proposed  re- 
adjustment and  reconstruction  commis- 
sion, to  be  appointed  now  by  the  Presi- 
dent of  the  United  States,  to  deal  now 
with  problems  which  will  be  presented 
to  American  industry  after  the  war. 

It  is  permitted  to  say  here  publicly 
for  the  first  time  that  the  Council  of 
National  Defense  has  been  studying  the 
subject  of  readjustment  and  reconstruc- 
tion for  a  lengthy  period,  with  a  view 
to  coordinating  various  Government 
activities  in  Washington  which  have 
had  readjustment  and  reconstruction 
for  their  object.  When  President  Wilson 
recently  set  up  the  War  Industries 
Board,  under  the  chairmanship  of 
Bernard  M.  Baruch,  as  a  separate 
agency,  divorcing  it  from  the  Council 
of  National  Defense,  the  latter  organi- 
zation was  left  with  but  little  work  to 
do,  and  with  but  few  prominent  business 
men  remaining  in  its  personnel.  There 
is  reason  for  the  belief  that  the  Council 
of  National  Defense  has  resolved  to 
undertake  the  work  of  readjustment  and 
reconstruction,  if  permitted  to  do  so  by 
President  Wilson,  and  there  is  also  rea- 
son for  the  belief  that  the  President  will 


cost  of  labor  and  material  made  neces- 
sary by  the  war. 

"7.  That  all  agreements  of  any  kind 
modifying  existing  contracts  must  be 
consented  to  by  the  sureties. 

"8.  That  any  contractor  who  desires 
other  or  different  relief  under  the  Lock- 
wood  law  may  apply  therefor  without 
prejudice  by  reason  of  any  of  the  fore- 
going on  condition  that  he  diligently 
continues  his  woi'k." 

That  the  contractors  expect  fair 
treatment  and  adequate  consideration 
of  their  claims  from  the  city  and  the 
Public  Service  Commission  is  indicated 
by  a  statement  given  out  by  the 
General  Contractors'  Association,  which 
concludes: 

"We  intend  to  operate  in  the  same 
spirit  in  which  the  plan  was  proposed 
by  the  public  authorities,  and  expedite 
the  work  in  every  possible  way." 


Road  Work  Curtailed  in  State 
of  Washington 

There  will  be  very  little  road  work 
in  the  state  of  Washington,  with  the 
exception  of  Federal-aid  contracts,  dur- 
ing the  present  summer.  This  state- 
ment was  made  by  James  Allen,  state 
highway  commissioner,  Olympia.  The 
prin  npal  projects  which  the  board  ex- 
pects to  advertise  during  the  summer 
are  as  follows:  The  Pacific  Highway, 
between  Olympia  and  Tacoma,  3% 
miles  concrete  pavement;  a  reinforced- 
concrete  arch  bridge  over  the  Cowlitz 
River  on  the  Pacific  Highway  at  To- 
ledo; and  the  Sunset  Highway  from 
Waterville,  east,  and  in  the  vicinity 
of  Baird. 

In  addition  to  this  work  there  will 
be  considerable  maintenance.  Umatilla 
County  will  enter  into  a  contract  with 
the  State  Highway  Commission  for 
road  maintenance,  and  will  be  the  first 
county  making  such  a  contract.  The 
terms  of  the  contract  will  be,  county 
50%,  state  50%,  and  will  be  applied 
to  10  miles  of  the  Wild  Horse  Road 
which  was  paved  last  year  by  the  state. 


Appeal  in  Ohio  Valley  Company 
Water  Rate  Case 

Appeal  to  the  United  States  Supreme 
Court  has  been  made  by  the  Ohio 
Valley  Water  Co.  in  the  water-rate  case 
between  it  and  McKees  Rocks  and  other 
boroughs  near  Pittsburgh,  Penn.  The 
Public  Service  Commission  of  Pennsyl- 
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vania  held  that  rates  imposed  Jan.  1, 
1914,  were  excessive  and  ordered  the 
rates  lowered.  This  decision  was  de- 
clared illegal  in  a  number  of  respects 
by  the  Superior  Court  of  Pennsylvania 
in  a  decision  rendered  Oct.  8,  1917,  ab- 
stracted in  Engineering  Nev)»-Kecord 
of  Jan.  31,  1918,  p.  216.  On  appeal  to 
the  Pennsylvania  State  Supreme  Court 
the  lower  court  was  reversed  and  the 
decision  of  the  Public  Service  Commis- 
sion was  upheld,  the  Supreme  Court 
deciding  that  the  Public  Service  Com- 
mission had  full  jurisdiction  in  matters 
of  judgment.  The  water  company  bases 
its  appeal  to  the  United  States  Supreme 
Court  on  the  ground  that  the  reduced 
rates  would  be  confiscatory  and  there- 
fore a  violation  of  the  fourteenth 
amendment  of  the  constitution  in  that 
the  action  would  take  the  company's 
property  without  due  process  of  law. 
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Urge    McAdoo    to    Suspend 
Road  Material  Rates 

Would  Apply  Them  Only  to  Contracts 

in  Force  When  the  Increases 

Were  Promulgated 

Relying,  it  is  said,  on  statements  of 
state  highway  officials  and  contractors 
that  the  recent  15%  freight  rate  in- 
crease and  the  additional  increases, 
to  become  effective  shortly,  would 
cause  serious  loss  to  highway  con- 
tractors and  producers  of  road  build- 
ing materials,  and  would  even  ruin 
many  of  them,  a  group  of  state  high- 
way officials  and  contractors  meeting 
informally  with  the  Highway  Indus- 
tries Assn.  at  Detroit  on  Tuesday  of 
last  week  determined  to  ask  the  Di- 
rector General  of  Railroads  to  suspend 
these  rate  increases,  as  applying  to 
road  materials  for  use  on  work  to  be 
done  under  contracts  in  force  prior  to 
the  promulgation  of  the  increases. 
The  gathering  also  requested  the  High- 
way Industries  Assn.  to  communicate 
facts  as  to  the  retroactive  character  of 
these  increases,  with  reference  to  high- 
way contracts,  to  civic  bodies  and  other 
organizations  interested  in  road  work. 
It  was  pointed  out  by  the  highway 
officials  present  that  in  only  one  or  two 
of  these  States  could  contractors  be  re- 
lieved of  their  obligations,  no  matter 
how  great  an  injustice  might  be  suf- 
fered. Repeated  emphasis  was  laid  on 
the  fact  that  the  increases  alone 
equalled  in  many  cases  bO'/o  or  more 
of  the  value  of  the  material   shipped. 

Henry  G.  Shirley,  secretaiy  of  the 
Highway  Industries  Assn.,  reported 
that  the  Office  of  Public  Roads  has 
indicated  its  willingness  to  bear  half 
of  the  increase,  provided  the  additional 
amount  would  not  carry  the  State 
above  its  quota  of  Federal  aid.  He 
also  stated  that  the  railroad  adminis- 
tration had  signified  its  willingness  to 
consider  data  bearing  on  the  etfect  of 
the  increases  upon  contractors,  but 
that  the  rates  would  go  into  effect  as 
announced.  The  rates  promulgated  in 
General  Order  No.  28,  dated  May  2o, 
(Concluded  on  page  1202) 


Would  Draft  Hi^h  School  Graduates  to  Fill 
Eng^ineerin^  Colleges 

Profe.s.sor  Richards  of  Illinois  Makes  .Su;;Ke-.tioii»  t»  War 
Department  for  Increa.sin};  Supply  of  Technical  HcB 


A  letter  recently  sent  to  the  Secretary 
of  War  by  Prof.  C.  R.  Richards,  dean 
of  the  college  of  engineering  of  the 
University  of  Illinois,  contains  the  sug- 
gestion that  the  technical  colleges  be 
kept  full  by  drafting  students  from  the 
high  and  preparatory  schools,  and 
urges  greater  consideration  for  the  im- 
portance of  the  engineering  instructor 
and  student.  Unless  something  is  done 
at  once,  says  Professor  Richards,  to 
stimulate  enrollment  of  students  in  the 
technical  schools,  the  supply  of  techni- 
cally trained  men  will  soon  become  ex- 
ceedingly small. 

In'creasing  Demands  for  Men 

The  letter  to  the  Secretary  of  War 
follows: 

"I  have  been  very  greatly  concerned 
over  the  ever  increasing  demands  of  the 
Army,  the  Navy,  the  various  Govern- 
ment bureaus  and  the  industries  for  men 
of  technical  and  scientific  training,  since 
with  the  increasing  demand  for  such 
men  there  is  a  decrease  in  the  supply. 
Thus,  the  college  of  engineering  of  the 
University  of  Illinois  has  for  a  number 
of  years  graduated  over  200  persons 
a  year,  not  including  those  completing 
the  curriculums  in  chemistry  and  in 
chemical  engineering.  This  year  we 
shall  graduate  only  121  persons  from 
the  college  of  engineering,  and  from 
present  indications  the  number  of  grad- 
uates next  year  will  be  still  smaller. 

"During  recent  years  there  has  been 
a  growing  appreciation  of  the  impor- 
tance of  technical  and  scientific  train- 
ing by  men  who  are  engaged  in  indus- 
trial work,  but  never  before  has  the 
importance  of  such  training  been  so  evi- 
dent as  at  this  time,  when  the  need 
is  so  gi'eat  to  solve  a  variety  of  new 
problems  quickly.  It  does  not  take  a 
very  long  time  to  make  an  effective  sol- 
dier from  a  man  without  previous  mili- 
tary training  and  experience,  but  it 
does  require  a  very  considerable  amount 
of  time  to  train  a  man  for  expert  scien- 
tific and  engineering  service.  It  seems 
to  me,  therefore,  that  the  Government 
should  exercise  increasing  care  in  the 
selection  cf  n  en  for  the  Vrmy,  tt  avoid 
the  drafting  of  highly  trained  exports 
for  service  which  can  bi>  performed  al- 
most as  well  by  men  who  have  had 
little   educational   preparation. 

'As  a  result  of  my  ob.<*ervations  of 
the  conditions  which  are  affecting  the 
training  of  men  for  service  in  technical 
and  scientific  lines.  I  feel  justified  in 
presenting  for  your  consideration  the 
following: 

"1.  I  recommend  that  the  require- 
ments for  the  enlistment  of  students  in 
the  enlisted  reserve  corps  of  the  engi- 
neering department,  as  formulat*nI  by 
the  Chief  of  Engineers  under  date  of 
Dec.  15,  1917,  be  revised  so  that  any 
student  who  is  a  citizen  of  the  United 


States  and  who  is  doinjc  acccpCaU* 
work  may  be  permitt^ci  to  enltst  and  to 
remain  in  coil«>7«>  anti!  he  irrsduaUa,  or 
until   he  ah'  !ity  or  anwilltBC- 

nesM  t->  do  «;.  .  work.    The  pre*' 

en'  fur  the  cnUstBDcnt  of 

en,  nta    are    ■>   exactaac 

thai  rtiativ.j.y  few  men  can  qualify. 
Many  men  whom  we  would  be  willinjc 
to  certify  as  showinic  icreat  promise  are 
at  present  ineligible.  As  a  conaeqoenee. 
I  feel  that  the  cumulative  effect  which 
would  otherwise  have  been  experienead 
from  the  privileges  frrantcd  under  thaaa 
regulations  has  been  seriously  reduesd. 

"2.  I  suggest  that  students  who  aro 
enlisted  in  the  enfrineer  enlisted  resenrs 
corps  be  regarded  as  on  detached  doty 
in  the  active  service  of  the  fiiiri  iiiMonf. 
that  they  be  required  to  wear  the  regu- 
lar uniform,  and  that  they  receive  aooM 
stipend  during  the  time  that  they  re- 
main in  service  to  keep  them.  If  they 
were  paid  $30  a  month  the  total  annual 
expenditure  would  be  slight  in  compari- 
son with  other  expenditures  which  the 
Government  is  compelled  to  make  in  the 
conduct  of  the  war.  The  psycholocieal 
effect  of  this  plan  on  the  students  and 
the  public  would  be  of  enormous  rahie, 
and  it  would  greatly  assist  in  maintain- 
ing a  reasonable  supply  of  men  in  train- 
ing for  technical  service. 

"3.  In  my  judgment,  students  in  tech- 
nical and  scientific  schools  should  not 
be  permitted  to  enlist  or  be  drafted  un- 
less it  can  be  shown  Lhat  they  will  not 
profit  by  the  instruction  given.  They 
should  be  enlisted  for  instruction  until 
they  graduate.  I  recommend  that  every 
intelligent  student  who  has  completed 
two  years'  work  in  a  technical  or  soen- 
tific  school  who  has  already  been  ealisfr- 
ed  or  drafted  be  returned  to  colleire  or 
detached  on  duty  until  he  graduates. 

Sti 'DENTS  Not  "Slackskb* 

"4.  Many  sentimental  an.f  micmit^M 
persons  consider  t'.at  a  yo  who 

fails  to  pass  for  active  .\:  .    Navy 

service  is  a  "slacker."  even  though  his 
training  and  exivritr  ..i-  r.  r..l.T  him 
more  useful  in  .-  than  in 

the  fighting  bran  .  icip.     It 

seems  to  me  that  ould  be 

made  to  correct  n. 

"5.  //  the  <--Hs*io* 

btcome  iHovf  'jf  to  h^ 

thf  canf,  I  rreommend  tkat  uppvmmi 
rriafe/y  ifr  of  tSe  boy*  v"*'i»' '<if»»»^  frmm 

as  ftHdenta  in   the  trr  "ooIm  of 

the  country.  TAi'.-t  plan  n-tU  be  a  part  o/ 
armpulsory  edncntiom  tchich  may  be 
fully  JHstified  «m  tht  teort  of  mtiiomml 
necensity. 

"6.  Since    all    the    •  ^ns    fbir 

war  invoire  a  great  :'  educa- 

tional processes,  and  :>iiK-e  the  tech- 
nical and  scientific  colleges  should  be 
maintained  at  the  highest  rate  of  efl- 
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ciency,  it  is  important  that  some  provi- 
sion be  made  at  once  to  prevent  the 
loss  of  teachers  from  these  colleges.  It 
requires  a  peculiar  combination  of  quali- 
fications to  make  a  successful  teacher 
of  engineering  or  science.  The  drafting 
of  such  men  is  a  serious  mistake.  If 
there  is  no  other  way  to  protect  the  suc- 
cessful teacher,  the  value  of  his  services 
should  be  recognized  by  permitting  him 
to  enlist  in  some  branch  of  the  Army 
and  be  placed  on  detached  duty  or  on 
the  inactive  list  in  the  institution  at 
which  he  serves." 


To  Prevent  Water  Shortage 
at  Washington 

Large  increases  in  the  population  of 
the  national  capital  have  brought  the 
average  daily  water  consumption  up 
to  the  safe  capacity  of  the  conduit  sup- 
plying the  city,  which  is  65,000,000  gal. 
a  day.  On  May  28  the  consumption 
was  more  than  70,000,000  gal.  and  on 
Feb.  5  a  maximum  of  80,590,000  gal. 
was  reached.  For  the  30  days  from 
April  30  to  May  19  the  average  daily 
pumpage  to  the  filters  was  65,900,000 
gal.,  compared  with  51,590,000  gal.  a 
year  ago,  an  increase  of  28%,  accord- 
ing to  a  statement  by  Newton  D.  Baker, 
secretary  of  war,  addressed  to  the 
chairman  of  the  Committee  on  the  Dis- 
trict of  Columbia  of  the  House  of  Rep- 
resentatives. 

Secretary  Baker  calls  attention  to 
the  fact  that  the  1918-19  appropria- 
tion bill  for  the  District  of  Columbia 
omits  an  item  of  $70,000  for  "complet- 
ing the  purchase,  installation  and 
maintenance  of  water  meters,  to  .be 
placed  on  the  water  services  to  the 
United  States  buildings,  reservations 
or  grounds  in  the  District  of  Colum- 
bia," which  item  was  included  in  the 
District  estimate  for  the  year. 

Attention  is  also  called  by  Secretary 
Baker  to  his  letter  of  Nov.  16,  1917, 
regarding  the  excessive  use  of  water 
by  the  Government  Printing  Office  and 
means  for  reducing  it.  Most  of  the 
3,000,000-gal.  daily  consumption  of 
filtered  water  at  the  printing  office 
could  be  saved  by  supplying  power  to 
the  printing  office  from  the  Capitol 
power  plant,  which  uses  unfiltered 
water  for  condensation  purposes.  The 
power  requirements  of  the  printing  of- 
fice, Secretary  Baker  states,  now  amount 
to  only  some  600  kv/.,  while  the  Capitol 
power  plant,  with  a  capacity  of  8000 
kw.,  has  an  average  load  of  only  2500 
kw.  A  relatively  small  expenditui'e 
(unofficially  estimated  at  $40,000) 
would  make  the  necessary  connections 
between  the  power  plant  and  the  print- 
ing office  and  save  not  only  2,500,000 
to  3,000,000  gal.  of  filtered  water,  but 
the  expense  of  pumping  it,  and  also 
the  expense  of  pumping  the  condens- 
ing water  at  the  sewage-pumping  sta- 
tion. Secretary  Baker  recommends 
that  the  Public  Printer  be  called  upon 
to  make  an  estimate  for  a  transmission 
line  from  the  Capitol  power  plant  to 
the  Government  Printing  Office  and 
adds  that  he  regards  this  "as  an  urgent 
war  measure." 


Chicago     Engineering     Societies 
Unite  for  War  Work 

A  joint  war  committee  of  19  engi- 
neering and  technical  societies  was  for- 
mally organized  June  4  '  \  Chicago 
through  the  efforts  of  the  Western  So- 
ciety of  Engineers.  The  purpose  of  the 
organization  is  "to  enable  the  technical 
societies  of  the  Chicago  zone  to  call  into 
play  the  efforts  of  the  members  of  the 
various  societies  as  occasion  may  arise, 
and  to  coordinate  their  activities  in  the 
most  effectual  manner  to  help  win  the 
war."  It  is  net  proposed  to  attempt  any 
novel  "stunts"  but  rather  to  place  at 
the  disposal  of  the  United  States  Gov- 
ernment, and  other  authorized  agencies, 
the  combined  strength  and  resources  of 
the  Chicago  technical  societies  for  war 
work,  as  need  may  arise.  A  survey  of 
technical  men  available  is  one  of  the 
first  activities  proposed. 

The  officers  of  the  committee  are 
F.  K.  Copeland,  chairman;  W.  L,  Ab- 
bott, vice-chairman;  E.  S.  Nethercut, 
secretary;   and  W.   A,  Fox,  treasurer. 

The  executive  committee  consists  of 
F.  K.  Copeland,  W.  L.  Abbott,  William 
Hoskins,  C.  A.  Keller,  Charles  E.  Lord, 
C.  F.  Loweth,  Isham  Randolph  and 
Richard  E.  Schmidt. 


Government  Has  Forty-Two  Con- 
crete Ships  Under  Contract 

The  United  States  Emergency  Fleet 
Corporation  has  let  contracts  for  42, 
not  48,  concrete  ships  as  stated  in  these 
columns  last  week.  These  comprise  two 
3000-ton  boats  for  which  contracts  were 
let  some  months  ago,  and  five  agency 
contracts  of  eight  ships  each,  for  two 
3500-ton  ships  and  six  7500-ton  to  one 
firm  and  for  eight  7500-ton  ships  to 
four  other  firms,  all  as  set  forth  in  the 
note  printed  last  week. 


Toll  Bridge  Over  Delaware  River 
Bought  By  States. 

Through  purchase  by  the  states  of 
New  Jersey  and  Pennsylvania  the 
bridge,  over  the  Delaware  River  at 
Bridge  St.,  Trenton,  N.  J.,  became  free 
of  tolls  on  June  1.  It  is  the  only  one 
of  the  sixteen  highway  bridges  con- 
necting the  two  states  that  is  free. 
Interstate  bridge  commissions  of  the 
two  states  arranged  the  purchase. 


New  Jersey  Considering  New 
Form  of  Highway  Contract 

The  New  Jersey  State  Highway  Com- 
mission has  directed  William  G.  Thomp- 
son, state  highway  engineer,  to  draw 
up  a  new  form  of  contract,  for  con- 
sideration, for  state  highway  work. 
It  is  reported  that  the  new  plan  will 
be  based  on  cost  plus  lump  sum;  the 
contractor  to  receive  a  bonus  for  com- 
pleting the  work  at  cost  less  than  the 
engineer's  estimate,  and  to  be  penalized 
for  exceeding  this  estimate.  It  is  un- 
derstood that  this  action  M-as  taken  on 
account  of  the  difficulty  in  getting  de- 


sirable bids  under  the  old   system   at 
the  present  time. 

Discussing  bids  received  recently, 
which  exceeded  the  estimates,  Mr. 
Thompson  is  reported  to  have  said 
that  while  the  cost  is  high,  the  High- 
way Commission  believes  that  normal 
prices  of  labor  and  material  will  not 
return  for  several  years,  and  if  all 
road  work  is  deferred  until  prices  are 
better  the  present  road  system  will  be 
entirely  destroyed  by  the  rapidly  in- 
creasing motor  traffic;  and  that  the 
State  roads  must  not  be  permitted  to 
go  to  pieces  even  though  the  cost  of 
construction  and  upkeep  is  great. 


Western  Rail  Territory  Divided 
into  Three  Regions 

Three  new  railroad  regions  have  been 
formed  from  the  Western  region  by 
the  railroad  administration.  They  are 
the  Northwestern,  Central  Western  and 
Southwestern.  The  first  of  these  em- 
braces the  Chicago  &  North  Western, 
Chicago,  Milwaukee  &  St.  Paul,  Great 
Northern,  Northern  Pacific  and  other 
roads  in  that  territory.  The  second 
includes  the  Santa  Fe  system,  Chicago, 
Burlington  &  Quincy,  Union  Pacific, 
most  of  the  Rock  Island  and  Southern 
Pacific  systems  and  other  roads  in  the 
Central  West.  The  third  includes 
Missouri  Pacific  and  Frisco  systems, 
Missouri,  Kansas  &  Texas  lines,  Kan- 
sas City  Southern,  parts  of  the  Rock 
Island  and  Southern  Pacific  systems 
and  numerous  other  lines  in  the  South- 
west. 

R.  H.  Aishton,  heretofore  director  of 
the  Western  region,  remains  with  the 
Northwestern  region  as  director.  Hale 
Holden,  president  of  the  Chicago,  Bur- 
lington &  Quincy  R.R.,  is  made  director 
of  the  Central  Western  region.  B.  F. 
Bush,  president  of  the  Missouri  Pacific 
system,  is  made  director  of  the  South- 
western region. 

C.  H.  Ewing,  operating  vice-president 
of  the  Philadelphia  &  Reading  Ry.,  has 
been  appointed  Federal  manager  of  that 
road.  General  managers  announced 
for  the  Eastern  region  include  E.  M. 
Rine  for  the  Delaware,  Lackawanna 
&  Western  R.R.;  J.  J.  Bernet  for  the 
New  York,  Chicago  &  St.  Louis,  and 
T.  F.  Brennan  for  the  Buffalo,  Roches- 
ter &  Pittsburgh. 

Oscar  A.  Price,  secretary  to  the 
Director  General  of  Railroads,  has  been 
made  assistant  to  the  Director  General 
of  Railroads. 

Of  the  appointees,  mentioned  above, 
Mr.  Bush  and  Mr.  Ewing,  as  well  as 
Mr.  Aishton,  are  engineers.  Mr.  Bush 
was  at  one  time  division  engineer  of 
the  Union  Pacific  R.R.,  and  later  chief 
engineer  and  general  superintendent  of 
the  Oregon  Improvement  Co.  Mr.  Ew- 
ing, whose  service  has  been  mostly  with 
the  Philadelphia  &  Reading,  left  that 
road  in  1893  to  become  chief  engineer 
of  the  Central  New  England  Ry.,  re- 
turned to  the  Philadelphia  &  Reading 
later  and  was  engineei  of  maintenance 
of  way  when  transferred  to  a  superin- 
tendency.       
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Administration  to  Announce 
Reconstruction  Plans 

(Concluded  from  page  1198) 

ment  and  reconstruction  problems,  W.  S. 
Gifford,  director  of  the  Council,  will 
set  to  work  at  once  to  coordinate  all 
the  work  being  separately  done  in  the 
various  departments  and  will  undoubt- 
edly call  into  consultation  men  in 
private  industry  of  the  type  suggested 
in  the  article  published  in  Engineering 
News-Record  of  June  6,  p.  1031,  which 
was  put  forth  as  a  method  of  crystalliz- 
ing opinion  in  fav.r  of  :\  readjustment 
and  reconstruction  agency  and  obtain- 
ing action  to  create  one.  In  other 
words,  it  is  in  expectation  in  Washing- 
ton that  if  the  President  assents,  the 
Council  of  National  Defense  will  be 
newly  created  by  the  appointment  of  a 
large  number  of  committees  of  impor- 
tant men  taken  from  the  ranks  of 
private  endeavor.  It  will  then  under- 
take to  solve  the  after-the-war  indus- 
trial problems  of  this  country,  along 
the  lines  on  which  England  is  now 
working,  as  described  on  page  1177  of 
this  issue. 

Urge  Creation  of  Agency 

Before  this  is  published,  the  question 
of  what  character  of  readjustment  and 
reconstruction  agency  shall  be  estab- 
lished may  have  been  settled.  It  is  pos- 
sible that  when  the  news  announcement 
of  the  Government's  intentions  in  this 
respect  is  made,  it  will  have  been  found 
after  due  consideration  that  it  might  be 
more  wise  to  commit  the  work  of  read- 
justment and  reconstruction  to  an 
agency  other  than  the  Council  of 
National  Defense;  but  the  subject  is 
now  being  discussed  on  all  sides  in 
Washington,  and  letters  and  telegrams 
from  all  over  the  country  are  being 
received  in  Washington  urging  the 
creation  of  such  an  agency  at  once. 

From  Philip  H.  Gadsden,  chairman  of 
the  National  Committee  on  Public  Util- 
ity Conditions,  comes  a  letter  strongly 
indorsing  the  idea  of  action.  The  Na- 
tional Committee  on  Public  Utility  Con- 
ditions, which  includes  E.  K.  Hall,  H. 
H.  Crowell  and  A.  S.  Hills,  executive 
secretary,  represents  in  Washington 
the  National  Electric  Light  Assn.,  the 
American  Electric  Railway  Assn.,  the 
American  Gas  Institute,  and  the 
National  Commercial  Gas  Assn.,  Mr. 
Gadsden  says: 

"It  is  coming,  I  think,  to  be  more  and 
more  generally  realized  that  the  prob- 
lems which  the  industrial  world  will 
have  to  face  after  the  war  in  the  read- 
justment of  our  economic  life  will  be 
more  serious  than  even  the  problems 
which  we  are  now  called  upon  to  meet. 
Your  suggestion,  therefore,  that  the 
President  at  this  time  appoint  a  com- 
mission on  readjustment  and  recon- 
struction, is,  in  my  judgraent,  a  very 
timely  one-. 

"The  great  lesson  which  this  war  has 
impressed  upon  every  one  is  tht  effi- 
ciency resulting  from  great  concentra- 
tion of  capital  and  labor.  The  benefits 
derived  by  the  nation  for  war  purposes 


in  the  mobilization  of  practically  all  ihtt 
industries  of  the  country  will  not  U-  lo.>«t 
sight  of  when  peace  comes.  To  deal 
properly  with  such  a  radical  hange  in 
our  economic  policy  will  call  for  all  the 
wisdom  at  our  command  Nothinjf 
could  aid  so  much  in  the  proper  solu- 
tion of  such  a  problem  as  a  thorough 
and  comprehensive  .study  of  it  in  ad- 
vance, sujh  az  you  suggest." 

From  The  Permutit  Co.,  New  York, 
engaged  in  water  rectification  and 
general  sanitation,  comes  this  letter, 
signed  by  Samuel  Robert,  president  of 
the  company: 

"As  we  see  it,  there  can  hardly  be 
room  for  doubt  as  to  both  the  useful- 
ness, and,  indeed,  the  necessity,  for  the 
work  of  the  nature  referred  to,  and  that 
t.iis  work  should  be  done  as  quickly  and 
as  thoroughly  as  possible. 

"We  can  think  of  no  better  way  to 
prepare  the  ground  work  essential  to 
the  proper  accomplishment  of  this  vital 
project  (vital  to  the  future  benefit  of 
the  industries  of  this  great  country) 
than  by  having  a  commission  appointed 
as  quickly  as  possible  for  the  expiess 
purpose  of  investigating  the  necessary 
steps  needed  to  prepare  for  its  accom- 
plishment, and  then  to  put  into  effect 
as  thoroughly  as  possible  the  means 
needed  for  its  fulfillment.  We  are  in 
hearty  accord  with  this  movement." 

Post-War  Trade  Demands 
From  Charle     F.  Lang,  president  of 
the  Lakewood  Engineering  Co.,  Cleve- 
land, Ohio,  comes  this  letter: 

"While  our  company  is  working  night 
and  day  on  war  service  for  the  Gov- 
ernment, and  is  constantly  endeavoring 
to  expand  its  usefulness  in  this  direc- 
tion, all  our  planning  is  being  done  with 
a  view  to  world  trade  conditions  after 
the  war,  for  we  feel  that  we  but  dimly 
realize  the  demands  which  wo»-ld  trade 
will  make  upon  American  manufac- 
turers in  the  reconstruction  period  im- 
mediately following  the  war. 

"And  we  also  recognize  the  period  of 
ti-emendous  readjustment  which  must 
take  place  in  our  own  country.  National 
conditions  and  national  ideals  are  enter- 
ing a  violent  revolution  rather  than  .n 
slow  evolution,  and  I  sincerely  trust  that 
the  very  constructive  program  suggest- 
ed by  you  will  receive  serious  con- 
sideration and  prompt  action  on  the 
part  of  the  Government;  for  the  prob- 
lems involve  ^  are  not  iiierely  national, 
but  world  ^  roblems;  and  individual 
thinking  by  individual  business  men  is 
hopeless;  the  nation  must  think  and 
plan  aft  a  nation." 
Too  Many  Programs,  Says  Mb.  Filene 

From  the  merchandising  house  of 
William  Filene  Sons  Co..  of  Boston, 
comes  this  letter,  signed  by  Edward  .\. 
Filene,  its  president,  who  is  chairman 
of  the  war  shipping  committee  of  the 
Chamber  of  Commerce  of  the  United 
States: 

"I  am  in  entire  agreement  with  your 
suggestion  that  such  preparation  should 
be  under  way.  Unless  there  is  created 
a  Governmental  agency  for  this  under- 
takings an    agency    thoroughly    repre- 


*<'  '  'all    rIa.>!«i-<    ar.  1    in**"(r''.  . 

ti  •  •m.'t   w;il   \>»-   '.aicrn   up   •<rj/a- 

rateiy     by     the     various     rla.^^'C*     ar  i 
interest*. 

"If  the  bulk  of  the  rfTCor.nlnicr.'.o-) 
planning  is  left  to  H4>rparat*r  classes  an  1 
interests,  we  shall  come  lo  t.^e  end  of 
the  war  with  a  ii«rie«  of  rt  •  .r  *'.ra-::-..- 
programB.  Btuiness  will  have  a  prv 
gram;  labor  will  have  a  proin^m; 
agiicultural  interests  will  have  a  pft>- 
gram;  banking  interests  will  have  a 
program;  Socialists  and  holders  of 
related  theories  will  have  a  procrmin. 
And,  at  the  very  mvment  when  unity  of 
purpose  and  promptness  of  action  wiU 
be  vital  to  the  welfare  of  the  country 
we  shall  be  obliged  to  pay  the  price  of 
costly  delay  incident  to  the  harmonizbic 
of  these  several  profrrams  of  recon- 
struction. 

"It  is  clearly  the  wise  policy  to  rrestc 
a  Governmental  commission  so  thor- 
oughly representative  of  all  classes  and 
mterests  that  it  will  command  the  sup- 
port of  all  classes  and  interests.  If  such 
a  commission  collates  its  facts,  fomo- 
lates  its  conclusions,  and  submits  t**mi 
in  advance  to  the  most  exhausttre 
criticism  from  all  possible  angles,  we 
shall  be  able  to  get  most  of  the  work  cf 
compromise  out  of  the  way  by  the  end 
of  the  war  and  arrive  at  the  time  of 
action  with  a  unity  of  purpose  and 
policy  otherwise  impossible. 

"I  realize  tl.e  question  of  tactics  art'? 
timeliness    involved    in    any 
today  not  related  to  the  imme  :    . 
of  prosecuting  the  war;  and  yet.  the  w. 
will  end  some  day,  and  whether  thct 
time  be  one  year  or  twenty  y-?ars  from 
now,  the  time  will  be  none  too  long  for 
the  analyses  of  the  complicated  prob- 
lems  that  underlie  the   return  of  oar 
social,  industrial,  and  poiitical  life  from 
a  war  basis." 


New  York  City  College  to  Give 
Summer  Military  Courses 

The  College  of  the  City  of  New  Ycrk 
will  give  four  courses  on  military  sub- 
jects at  the  summer  session  this  year. 
.Military  surveying  and  mapmakinfr. 
which  will  comprise  both  field  and 
class  work,  will  S*  given  by  Professor 
Autenreith  an  I  Mr.  McLoughlin.  It  is 
reported  that  nil  of  the  men  who  too!. 
this  course  last  year  are  now  in  mili- 
tary se^^'ice.  and  that  all  but  three  are 
officers. 

Airplane  mechanics,  by  Professor 
D.  B.  Stoinmnn.  will  deal  x.ith  the 
theory  underlying  aerial  propulsion 
and    its    application    to   militAr>-    wo'k. 

Ship  building  r.nd  navigation,  by 
John  Martin,  formerly  executive  and 
navigation  officer  of  the  U.  S.  S. 
"Alexander,"  is  designed  t.->  prrparv 
young   men    for   servicf    :■.  '.en 

in  shipyards,  and  also  to  om 

to   enter    the    Navy   with  -  of 

potty  officers.  Students  in  :  .:ses 

will  be  given  practice  work  in  ship- 
yards and  on  board  a  ship  at  City 
Island.  Courses  in  telephony  and 
telegraphy  "mU  be  given  by  Lauren  S. 
O'Roark,  transmission  engineer.  West- 
ern Electric  Co.,  and  George  W.  Jan- 
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son,  assistant  to  chief  engineer,  West- 
ern Union  Telegraph  Company. 

Further  information  concerning  reg- 
istration and  dates  may  bs  secured 
upon  application  to  Prof.  Paul  Klapper, 
director  of  the  summer  session,  139th 
St  and  Convent  Ave.,  New  York  City. 

Massachusetts  May  Operate  Bay 

State  and  Other  Street 

Railways 

Following  up  the  legislation  for 
state  control  and  operation  of  the 
Boston  Elevated  Ry.  system  described 
in  Engineering  News-Record  of  May 
30,  p.  1063,  the  Massachusetts  legis- 
lature has  now  enacted  two  other 
laws  framed  on  similar  lines.  One 
of  these  laws  provides  for  public  con- 
trol of  the  Bay  State  street  railway 
system,  which  includes  a  large  network 
of  city  and  interurban  lines  in  the  sub- 
urban territory  around  Boston.  As  in 
the  Boston  Elevated  act,  the  roads  are 
to  be  operated  by  five  trustees  appoint- 
ed by  the  Governor.  To  effect  the  trans- 
fer, a  new  company  is  to  be  organized, 
which  may  issue  securities  for  the  pur- 
chase to  an  amount  not  greater  than 
the  investment  value  of  the  property, 
nor  shall  these  securities  require  outlays 
for  fixed  charges  and  dividends  greater 
than  6%  on  $40,240,000.  Provision  is 
made,  however,  for  raising  additional 
capital  for  expenses  and  improvements. 

As  with  the  Boston  Elevated,  the 
trustees  must  fix  rates  of  fare  which 
will  be  sufficient  to  meet  the  "cost  of 
the  service,"  which  includes  return  on 
the  capital,  depreciation,  etc.,  as  well  as 
operating  expenses.  Fares  are  to  be  in- 
creased or  decreased  quarterly,  as  may 
be  necessary  to  make  the  income  match 
the  cost  of  the  service. 

At  the  expiration  of  the  10-year  peri- 
od, the  company  may  continue  operation 
as  a  private  company;  but  it  is  said  the 
probabilities  are  that  before  that  time  a 
complete  transfer  to  public  ownership 
will  be  made,  as  provided  for  in  the  law. 

The  second  act  enables  any  other  elec- 
tric railway  company  in  the  State  to 
establish  the  "cost  of  service"  principle, 
and  thus  obtain  authority  to  fix  fares 
sufficient  to  pay  its  fixed  charges  and 
preferred  stock  dividends  and  6%  divi- 
dends on  the  common  stock  investment, 
as  determined  by  the  Public  Service 
Commission.  In  this  case,  instead  of 
the  State  taking  entire  control  through 
the  appointment  of  public  trustees  by 
the  Governor,  provision  is  made  for  the 
appointment  by  the  Governor  of  three 
directors  of  the  company  to  represent 
the  public.  In  addition,  the  State  Pub- 
lic Service  Commission  is  to  divide  the 
State  into  street  railway  districts,  and 
appoint  one  or  more  resident  supervi- 
S'irs  for  each  district.  This  act  also  pro- 
vides that  any  company  accepting  it 
thereby  agrees  to  sell  its  entire  prop- 
erty and  franchises  as  a  going  con- 
cern to  the  State,  or  any  city  therein, 
for  an  amount  equal  to  the  stock  invest- 
ment, plus  the  preferred  stock,  the  pur- 
chaser assuming  the  bonds,  contracts, 
leases,  and  all  other  outstanding  lia- 
bilities of  the  company. 


Urge  McAdoo  to  Suspend 
Road  Material  Rates 

(Concluded  from  page  1199) 
1918,  are  in  addition  to  the  recent  raise 
of  15%.  The  new  increases,  effective 
June  25,  are  20c.  per  ton  on  crushed 
stone,  sand  and  gravel,  and  40-;.  per 
ton  on  brick  and  cement.  Contractors 
and  highway  officials  present  reported 
raises  under  the  15%  raise  of  25%  in 
the  rates,  though  none  knew  the  rea- 
son for  the  discrepancy,  it  was  asserted. 
Reporting  on  conditions  in  various 
States  and  localities,  contractors  gave 
figures  showing  increases  on  individual 
contracts  varying  from  $1000  to  $6000. 
George  E.  Johnson,  state  engineer  of 
Nebraska,  gave  the  total  increase  on 
contracts  in  force  under  his  jurisdic- 
tion as  $125,000,  while  Mr.  Shirley 
said  that  on  country  projects  concern- 
ing which  his  office  had  datails  the  in- 
crease would  be  $1,600,000  if  all  the 
contracts  were  let. 

Says  State  Laws  Prevent  Relief 

J.  D.  O'Neil,  state  highway  commis- 
sioner of  Pennsylvania,  asserted  that 
under  the  State's  laws  it  was  not  pos- 
sible to  extend  relief  to  contractors, 
that  the  stronger  contractors  were  con- 
tinuing their  work  with  the  hope  of 
securing  reimbursement  through  action 
of  the  next  legislature,  but  that  the 
weaker  contractors  were  putting  their 
work  in  the  best  shape  possible  pre- 
paratory to  necessary  abandonment. 
The  highway  department  in  these  cases 
is  granting  extensions  in  the  hope  of 
adjustment  through  legislation  that 
will  permit  completion  later.  The  New 
York  legislation  was  cited  to  show  that 
in  one  State,  at  least,  relief  has  been 
afforded. 

Representatives  of  several  States 
pointed  out  that  they  supplied  the 
materials  and  that  they  and  not  the 
contractor  would  bear  the  increases. 
As  a  result  of  discussion  of  this  phase 
of  the  matter,  and  the  necessarily 
smaller  mileage  that  can  be  built  with 
the  available  funds,  the  meeting  asked 
the  Highway  Industries  Assn.  to  urge 
upon  the  railroad  administration  re- 
consideration of  the  rates  on  road- 
building  materials. 

Directors  Adopt  Resolution 

Following  the  meeting  the  directors 
of  the  association  adopted  the  follow- 
ing resolution,  which  had  been  approved 
by  the  meeting,  and  which  ha^  now  been 
presented  to  the  Director  General  of 
Railroads : 

Whereas,  the  highways  of  the  country 
are  recognized  universally  as  arteries 
of  commerce  essential  to  the  prosecution 
of  the  war;  and 

Whereas,  the  maintenance  and  con- 
struction of  necessary  highways  require 
the  successful  continuance  of  existing 
contracting  organizations  and  of  pro- 
ducers of  road-building  materials,  in- 
terests involving  over  $1,000,000,000  in 
invested  capital;  and 

Whereas,  the  freight  rates  on  road- 
building  materials  promulgated  by  the 
Director  General  of  Railroads  in  Gen- 


eral Order  No.  28,  dated  May  25,  1918, 
is  retroactive  with  reference  to  existing 
contracts  for  road  work  in  all  parts  of 
the  country;  and 

Whereas,  such  retroactive  effect  will 
result  in  serious  financial  loss,  amount- 
ing to  a  very  large  percentage  of  the 
whole  value  of  such  contracts  and  en- 
tailing financial  ruin  to  many  contrac- 
tors and  producers  of  materials,  with- 
out gain  to  the  State;  and 

Whereas,  existing  state  statutes  pre- 
vent public  officials  from  giving  relief 
to  contractors  on  public  works  who 
suffer  loss  by  reason  of  these  freight- 
rate  increases;  therefore,  be  it 

Resolved,  that  the  Highway  Indus- 
tries Assn.  urge  upon  the  Director  Gen- 
eral of  Railroads  that  such  increased 
freight  rates  be  suspended  in  so  far  as 
they  apply  to  materials  necessary  for 
the  execution  of  work  under  contracts 
in  force  prior  to  the  promulgation  of 
said  Order  No.  28. 

Among  the  highway  officials  present, 
besides  those  already  mentioned,  were 
A.  B.  Fletcher,  state  highway  engineer 
of  California;  W.  G.  Thompson,  state 
highway  engineer  of  New  Jersey;  F.  F. 
Rogers,  state  highway  commissioner  of 
Michigan;  C.  M.  Keer,  engineer  of 
maintenance,  Louisiana  Highway  De- 
partment; Rodman  Wiley,  state  high- 
way commissioner  of  Kentucky,  and 
M.  J.  Cunningham,  state  engineer  of 
Oklahoma. 


Colored  Insert,  "Our  Marines" 

"Our  Marines,"  another  poster  in 
colors  by  Victor  Perard,  who  produced 
the  cartoon,  "Is  This  My  Boy?",  is  pub- 
lished as  a  supplement  to  this  issue. 
Just  as  the  Highlanders  were  euphoni- 
ously christened  the  "Ladies  from 
Hell"  when  they  made  their  appearance 
in  Belgium  earlier  in  the  war,  so  our 
Marines  have  been  dubbed  the  "Devil- 
Hounds."  It  is  suggested  that  the 
caption  is  accurate,  inasmuch  as  they 
are  busily  engaged  at  present  in  hound- 
ing the  devil;  and  that  perhaps  others 
of  us  than  the  Marines  can  find  oppor- 
tunity to  take  a  hand  in  the  game  of 
devil-hounding,  if  we  will  but  bestir 
ourselves. 


t 


Hudson  River  Bridge  and  Tunnel 
Commission  Organized 

Members  of  the  New  York  State 
Bridge  and  Tunnel  Commission  and  the 
New  Jersey  Interstate  Bridge  and  Tun- 
nel Commission  met  jointly  Juno  13  and 
formed  an  organization  to  promote  the 
crossing  of  the  Hudson  at  New  York 
City.  As  has  been  reported,  the  pres- 
ent intention  of  the  joint  commission 
is  to  urge  the  construction  of  a  six-way 
highway   tunnel. 

Thomas  N.  McCarter,  of  Newark, 
N.  J.,  was  elected  chairman  of  the  joint 
commission  and  Edward  A.  Byrne,  chief 
engineer  of  the  Department  of  Plant 
and  Structures  of  New  York  City,  was 
chosen  as  engineer,  serving,  for  the 
present  at  least,  without  compensation. 

The  New  Jersey  Commission  has  also 
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engaged  Prof.  Warren  P.  Laird,  of  the 
University  of  Pennsylvania,  to  advise 
it  regarding  the  location  of  a  bridge 
across  the  Delaware  River  between 
Philadelphia   and   Camden. 


Engineering  Societies 


Calendar 


Annual  Meetings 


SOCIETY  FOR  THE  PROMOTION 
OF  ENGINEERING  EDITC.VTIO.V  ; 
University  of  Pittsburgh ;  June  26- 
29,  Northwestern  University,  Evans- 
ton,  111. 

AMERICAN  CONCRETE  INSTI- 
TUTE; 27  School  St.,  Boston;  Juno 
27-29,  Atlantic  City,  N.  J. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS;  University  ot 
Pennsylvania,  Philadelphia ;  June 
25-28,  Atlantic  City,   N.  J. 

.AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL ENGINEERS;  29  West 
39th  St.,  New  York;  June  26-28,  At- 
lantic City,   N.   J. 


The   Rochester   Engineering   Society, 

Rochester,  N.  Y.,  held  its  last  meeting 
of  the  season  June  14.  0.  E.  Carr,  city 
manager  of  Niagara  Falls,  N.  Y., 
delivered  a  paper  on  "The  City  Manager 
Plan  and  Its  Relation  to  the  Engineer." 

The     Springfield     Engineers'     Club, 

Springfield,  111.,  was  addressed  at  its 
June  meeting  by  H.  B.  Piepmeier,  main- 
tenance engineer,  department  of  high- 
ways. State  of  Illinois,  on  the  "Main- 
tenance of  the  State  Highways  by  the 
Department  of  Highways,"  Mr.  Piep- 
m.eler's  paper  was  illustrated  by  motion 
pictures,  showing  the  construction  and 
maintenance  of  various  roads  through- 
out the  country. 

The    Russian    Society    of    Engineers, 

Chicago,  held  a  banquet  June  8  at  the 
Hotel  Sherman,  at  which  Prof.  G.  W. 
Lomcnosoff  of  the  Russian  commission 
to  the  United  States  spoke  on  "Russia 
and  What  We  Can  Do  for  Her  at 
I'resent." 

The  Associated  Engineering-  Societies 
of  St.  louis  held  a  joint  meeting  June 
3.  at  which  Wallace  R.  Harris,  Regina, 
Canada,  read  a  paper  on  "Reinforced- 
Concrete  Pressure  Pipes." 

The  Engineers*  Society  of  Milwaukee 

held  its  annual  dinner  and  last  regular 
meeting  June  12.  H.  M.  St.  John  of 
the  testing  laboratory.  Commonwealth 
Ediscn  Co.,  Chicago,  presented  an  illus- 
trated paper  on  "Products  of  Electric 
Furnaces  and  the  Cost  of  Their  Pro- 
duction." 

The  New  Jersey  Assn.  of  County  En- 
gineers will  hold  its  next  regular  meet- 
ing June  21-22  at  Mount  Holly,  at  which 
important  matters  bearing  on  the  New 
Jersey  State  specifications,  return  loads 
and  standard  direction  road  signs  will 
be  discussed. 

The  Oregon  State  Drainage  Assn. 
held  its  first  annual  meeting  in  Port- 


land June  4.  The  meeting  was  largely 
devoted  to  a  discussion  of  the  increa«e 
in  agricultural  products  wh'ch  could 
be  obtained  through  the  drainage  of 
overflow  lands.  S.  B.  Hall,  a  Multno- 
mah County  agriculturist,  stated  that 
the  reclamation  of  the  Multnomah  dis- 
trict, comprising  less  than  8000  acres, 
will  increase  the  agricultural  products 
of  the  county  by  more  than  .50%.  Other 
speakers  of  the  session  were  W.  H. 
Crawford,  representing  the  Chamber  of 
Commerce;  R.  B.  Magruder,  Clatskanie; 
L.  S.  Kayes.  of  Kelso,  and  T.  A.  H. 
Teeter,  of  the  Oregon  Agricultural  Col- 
lege. 

The  Engineers'  Club  of  Dayton, 
Ohio,  held  its  annual  meeting,  the  last 
meeting  of  the  season,  on  June  4. 
Laurence  H.  Hart  of  Buffalo  delivered 
an  illustrated  lecture  on  tne  New  York 
State  Barge  Canal.  The  following 
officers    were    elected:     President,    Col. 

E.  A.   Deeds;    vice-presidents,   Charles 

F.  Kettering,  Orville  Wright,  and  F.  O. 
Clements;  treasurer,  Edward  Wuichet; 
recording  secretary,  D.  A.  Kohr. 

The  Colorado  Assn.  of  Members  of 
the  Amer'can  Society  of  Civil  Engi- 
neers held  its  tenth  annual  meet- 
ing June  15.  It  was  precedel  by  :i 
dinner  at  the  Denver  Athletic  Club. 
C.  A.  Fisher,  consulting  gDologist, 
Midwest  Refining  Cd.,  addresseJ  the 
meeting  on  "Physical  Conditions  Under 
Which  Oil  Occurs  and  the  Various 
Fields  in  the  United  States."  N 3  meet- 
ings of  t'.ie  association  will  be  hsld  dur- 
ing July  and  August.  The  luncheons 
will  be  continued  as  usual. 

The  Louisiana  Engineering  Society 
held  its  last  meeting  in  New  Orleans 
June  10.  Howard  Eggleston,  industrial 
engineer  of  the  New  Orleans  Assn.  of 
Commerce,  presented  a  paper  on  the 
situation  regarding  the  introduction 
and  use  of  natural  gas  in  New  Orleans. 


Personal  Notes 


J.  H.  NuELLE,  general  superin- 
tendent and  formerly  chief  engineer  of 
the  New  York,  Ontario  «&  Western  Ry.. 
has  been  appointed  general  manager 
by  the  director  cf  the  Eastern  region 
of  the  railroad  administration.  Mr. 
Nuelle,  a  graduate  of  Princeton  Uni- 
versity in  1006,  started  work  that  year 
wii;h  the  Pennsylvania  R.R.  The  next 
year  he  went  to  the  New  York,  Ontario 
&  Western  as  assistant  engineer,  and 
was  successively  promoted  to  be  prin- 
cipal assistant  engineer,  engineer  main- 
tenance of  way,  chief  engineer,  assist- 
ant general  superintendent  and  general 
superintendent 

W  .  B  .  Wood,  general  manager  of 
the  Grand  Rapids  &  Indiana  Ry..  has 
been  retained  as  general  manager  un- 
der the  railroad  administration.  Mr. 
Wood  is  an  engineer  and  was  division 
engineer    on     t.he     Pennsylvania     lines 


weat  of  PitUborirh  before  his  proeno- 
tion   to   be  division   rapcnnteiidcst   in 

190.3. 

W.  H.  Kimball,  eonaaltiac  en- 
gineer of  Davenport,  Iowa,  haa  bam 
appointed  assiitant  enirineer  to  the 
United  States  Bureau  of  Industrial 
Housing  and  Tranjiportation,  Depart- 
ment of  Labor,  under  John  W.  Alvord, 
consulting  engini:er,  t  j  have  charge  of 
outside  work  on  water-works  and 
.sewers.  W.  H.  Durbin,  formerly  as- 
sistant engineer  with  the  Indianapolis 
Sanitary  Commissicn,  has  office  charge 
of  similar  work. 

Philip  G.  Wilso.n,  assistant 
engineer,  valuation  department.  New 
York  Central  Railroad  Co..  has  been 
transferred  from  the  Cleveland  oflke 
to  the  New  York  office. 

F  .  M  .  M  A  H  A  B  D  has  resigned  as 
superintendent  of  construction  of  the 
American  Can  Co..  Montreal,  to  be- 
come designing  engineer  for  Monks  A 
Johnson,  Boston. 

Chester  P.  Siems.  William 
F.  Carey  and  Henry  S.  Kerbaagh  hare 
become  associated  under  the  firm  nama 
of  Siems,  Carey-H.  S.  Kerbaugh.  Int, 
for  the  purpose  of  carr>'ing  on  a  gen- 
eral engineering  and  ccnstractMHI 
business,  with  offices  at  120  Broadway, 
New  York  City. 

John  C.  Prior,  until  recently 
a.ssistant  engineer  to  .\lvord  &  Burdick 
on  the  flood  investigations  for  the 
Franklin  Conservancy  District,  and  en- 
gaged in  the  Columboj,  Ohio,  city  engi- 
neer's office  at  various  times,  is  chief 
cost  accountant  in  t!ie  United  States 
Bureau  of  Lidustrial  Housing  and 
Transportation.   Department  of  Labor. 

CiARENCE  E.  Ridley,  for- 
merly assistant  city  engineer  of  Flint, 
Mich.,  has  become  city  engineer  and 
superintendent  of  water  supply  of  Port 
.\rthur,  Texas. 

Daniel  Hubbard,  dir^skm  en- 
gineer. Baltimore  &  Ohio  "-  -'.em 
R.R.  at  Flora.  HI.,  has  br  -<on 
engineer  of  the  N  wark  >i 
Baltimore  &  Ohio  R.R.  w. 
tcrs  at  Newark,  Ohio. 

.\  .   W.   HADDOW   >    i-i  ^-^^^r.    ;  tiTVJint- 

cd    city   engine- r   of  ta., 

Canada.      He   was   a^, -.  ant 

city  engineer  in  1911. 

L  B  R  o  Y  K  .  S  H  E  R  M  A  .s  .  consult- 
ing engineer  of  Chicago,  and  f  jrmerly 
principal  assistant  engineer.  Sanitary 
District  of  Chicago,  has  been  appointed 
principal  assistant  engineer  to  John  W. 
.Mvord.  consulting  engineer  of  the 
United  States  Bureau  of  Industrial 
Housing  and  Transportation,  Depart- 
ment of  Labor.  Mr.  Sherman  is  sta- 
tioned in  Washington. 

Thomas  H.  Reed  has  resigned 
as  city  manager  of  San  Jose,  Gal.,  and 
will  return  to  the  practice  of  law  in 
San  Francisco  und  to  the  professorship 
cf  municipal  government.  University  of 
California,  which  be  held   pre%iou3  to 
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assuming  the  city  managership  of  San 
Jose  two  years  ago. 

Walter  E.  Baumgardner, 
formerly  city  engineer,  Albion,  Mich., 
has  been  elected  city  manager  of  Al- 
bion, succeeding  A.  L.  Sloman,  now  in 
military  service. 

Sidney  M.  Johnston  has 
been  appointed  temporary  city  engineer 
of  Stratford,  Ont.,  pending  the  return 
of  A.  B.  Manson,  now  assisting  the 
Canadian  engineers  in  war  work. 

James  C.  Wardrop,  engineer 
on  the  staff  of  the  works  department, 
Hamilton,  Ontario,  has  resigned  to 
become  associated  with  F.  R.  Warren, 
architect. 

R.  J.  BODMAN,  formerly  of  the 
State  Highway  Commission,  Missouri, 
has  become  chief  engineer  for  the 
Burrell  Engineering  Co.,  Oklahoma 
City,  Okla. 

Morton  Macartney,  for- 
merly city  engineer  of  Spokane,  Wash., 
is  now  in  charge  of  the  Government 
sewer  and  water-supply  construction 
work  on  the  storage  depot  project  at 
Columbus,  Ohio. 

Roger  Taylor  has  severed  his 
connection  with  Frederic  DeP.  Hone  & 
Co.,  consulting  engineers.  New  York 
City,  of  which  he  has  been  a  member 
for  the  past  two  years,  to  accept  a  com- 
mission in  the  Ordnance  Reserve  Corps. 

L .  F  .  H  A  R  z  A  ,  formerly  chief  en- 
gineer in  charge  of  design  and  con- 
struction of  the  20,000-hp.  Canadian 
hydro-electric  development  at  Sault  St. 
Marie,  Ont.,  has  been  sent  to  Jackson- 
ville, Fla.,  by  the  Emergency  Fleet  Cor- 
poration, to  take  charge  of  the  proposed 
concrete  shipyard. 

Herbert  V.  Clott*s,. formerly 
engineer  in  the  United  States  Indian 
Irrigation  Service,  has  been  appointed 
superintendent  of  irrigation  district  No. 
4,  with  headquarters  pt  Los  Angeles, 
Calif.  District  No.  4  includes  Southern 
California  and  Arizona. 

C  .  L .  Post,  vice  president  of  the 
Condron  Co.,  structural  engineers,  Chi- 
cago, has  been  made  supervising  engi- 
neer under  Maj.  H.  S.  Crocker,  con- 
structing quartermaster  in  the  con- 
struction division.  Quartermaster  De- 
partment, for  the   New  York  district. 

Chester  G.  Wigley  has  re- 
signed as  chief  of  the  bureau  of  engi- 
neering. State  Department  of  Health, 
New  Jersey,  to  become  associated  with 
Wallace  &  Tiernan,  New  York  City, 
manufacturers  of  special  water-works 
equipment. 

GeorgeW.  Berry,  Chicago,  has 
been  commissioned  major  in  the  Engi- 
neer Reserve  Corps. 

E.  Logan  Hill,  assistant  gen- 
eral manager  of  the  Erie  R.R.  has  been 
granted  leave  of  absence  to  servs  as 
secretary  of  the  United  States  Shipping 
Board  Commission  on  Port  and  Harbor 
Facilities.  The  commission  has  been 
appointed  for  the  purpose  of  improving 


port  and  terminal  facilities,  to  the  end 
that  ships  may  be  unloaded,  repaired, 
bunkered  and  reloaded  with  the  mini- 
mum loss  of  movement  and  time. 

Karl  R.  Kennison  was  re- 
cently transferred  from  the  bureau  of 
yards  and  docks.  Navy  Department,  to 
the  division  of  shipyard  plants,  Emer- 
gency Fleet  Corporation,  with  head- 
quarters at  Philadelphia. 

Le  Roy  Smith,  assistant  state 
highway  engineer  of  Michigan,  has  been 
appointed  engineer-manager  for  the 
Wayne  County,  Mich.,  Highway  Com- 
mission, and  will  assume  much  of  the 
executive  work  which  has  heretofore 
been  handled  by  the  commissioners. 

Earl  Devendorf,  formerly  in 
charge  of  the  sewage  disposal  plant 
at  Schenectady,  N.  Y.,  as  assistant 
engineer,  has  been  appointed  assistant 
engineer  in  the  New  York  State  Board 
of  Health. 

C  .  R  .  T  w  I  s  s  ,  city  engineer  of 
Vicksburg,  Miss.,  has  resigned  to  enter 
the  Engineer  Corps  with  the  commis- 
sion of  captain. 

William  H.  Finley,  chief  en- 
gineer of  the  Chicago  &  North  Western 
Ry.  Co.,  has  been  elected  president,  suc- 
ceeding R.  H.  Aishton,  who  resigned  to 
enter  the  service  of  the  United  States 
railroad  administration.  Under  the  new 
form  of  railroad  organization,  created 
by  the  recent  order  of  the  Director 
General,  Mr.  Finley  will  have  no  direct 
^art  in  the  operation  of  the  road,  but 
will  represent  the  interests  of  the  stock- 
holders. Mr.  Finley  was  born  in  New- 
castle County,  Delaware,  and  received 
his  early  training  in  the  public  schools 
of  Wilmington,  Del.,  in  a  newspaper 
office,  and  at  the  Edge  Moor  Iron  Co-. 
In  1887  he  entered  the  bridge  and  build- 
ing department,  Chicago,  Milwaukee  & 
St.  Paul  Ry.  Co.,  where  he  remained 
until  1892,  when  he  entered  the  service 
of  the  Chicago  &  North  Western  as  en- 
gineer of  bridges.  Since  that  time  he 
has  been  principal  assistant  engineer 
and  assistant  chief  engineer,  being  ap- 
pointed chief  engineer  in  1914.  He  was 
elected  president  of  the  American  Asso- 
ciation of  Engineers  on  May  14. 

Sylvester  Q.  Cannon,  city 
engineer  of  Salt  Lake  City,  has  been  as- 
signed to  the  superintendency  of  the 
city  water-works,  in  addition  to  his 
duties  as  city  engineer.  This  action  has 
been  taken  as  a  war  economy  measure. 

Lauder  W.  Jones,  until  re- 
cently professor  of  chemical  engineer- 
ing. University  of  Cincinnati,  who  was 
appointed  last  month  dean  of  the  school 
of  chemistry.  University  of  Minnesota, 
is  now  in  charge  of  gas  offense,  chemi- 
cal research,  at  the  Bureau  of  Mines 
Experimental  Station,  American  Uni- 
versity, Washington,  D.  C. 

Maj.  Malcolm  Elliott, 
309th  Engineers,  has  been  commissioned 
lieutenant  colonel  of  that  regiment,  suc- 
ceeding Lieut.  Col.  Jarvis  J.  Bain,  who 
was  promoted  on  the  death  of  Col.  Wil- 
liam L.  Guthrie.     Previous  to  entering 


the  first  officers'  training  camp  at  Fort 
Benjamin  Harrison,  Lieutenant  Colonel 
Elliott  was  a  civilian  engineer  in  the 
office  of  the  United  States  Engineer, 
Louisville,  Ky.  He  was  graduated  from 
the  first  officers'  training  school.  Fort 
Benjamin  Harrison,  with  the  rank  of 
captain  and  was  later  promoted  to  the 
rank  of  major.  Lieutenant  Colonel 
Elliott  served  for  several  years  in  engi- 
neering work  with  the  Isthmian  Canal 
Commission,  during  which  time  he  had 
charge  of  all  stream  gaging  for  the  in- 
vestigation of  the  water  supply  of  the 
Panama  Canal. 

John  W.  F.  Bennett  of  the 
firm  of  Ernest  P.  Goodrich  and  A.  Pear- 
son Hoover,  consulting  engineers.  New 
York  City,  has  been  commissioned 
major  in  the  quartermaster  corps.  Na- 
tional Army,  and  assigned  to  duty  in 
the  construction  division.  Previous  to 
his  association  with  Goodrich  &  Hoover, 
Major  Bennett  was  in  the  service  of  the 
City  of  New  York  for  eight  years,  first 
as  deputy  commissioner  of  water  supply 
and  later  as  consulting  engineer. 

C.-E.  A.  Winslow,  professor 
of  public  health,  Yale  University,  re- 
ceived the  degree  of  doctor  of  public 
health  at  the  86th  annual  commence- 
ment of  New  York  University. 

Guy  G.  Harvey  has  resigned  as 
county  engineer,  Lincoln  County,  Wash- 
ington, to  accept  the  appointment  of 
construction  engineer. 

George  M.  Zimmerman  has 
resigned  as  city  manager  of  Sandusky, 
Ohio,  and  will  become  associated  with 
the  Hord  Color  Products  Co.  of  that 
city. 

Edgar  S.  Closson,  consulting 
engineer,  Montclair,  N.  J.,  has  closed 
his  office  for  tho  duration  of  the  war  to 
remain  at  Mobile,  Ala.,  as  resident  en- 
gineer in  charge  of  concrete  shipbuild- 
ing for  the  United  States  Shipping 
Board,  Emergency  Fleet  Corporation. 


Obituary 


Robert  E.  McMath,  former 
sewer  commissioner  and  president  of 
the  Board  of  Public  Improvements,  St. 
Louis,  died  recently  in  that  city.  He 
was  born  in  Seneca  County,  New 
York,  in  1833.  He  was  graduated  from 
Williams  College  in  the  same  class  as 
James  A.  Garfield.  From  1859  to  1862 
Mr.  McMath  was  deputy  surveyor  of  St. 
Louis  County,  and  for  the  following 
three  years  he  was  a  member  of  the 
United  States  Coast  Survey  corps,  as- 
sisting in  running  the  transit  route 
across  Nicaragua.  Later  he  was  in  the 
service  of  the  United  States  Engineer 
Corps,  in  charge  of  the  improvements 
of  the  Mississippi  River  from  the  mouth 
of  the  Illinois  River  tc  the  mouth  of  the 
Ohio.  Mr.  McMath  became  a  member 
of  the  Board  of  Public  Improvements  of 
St.  Louis  in  1891,  and  was  aiterward 
elected  president  of  the  board. 
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FOR      MANUFACTURERS     WHO     SERVE     E  X  G I N  E  E  R  S     AND     CONTRACTORS 


Manufacturers  and  Publishers  Confer  on 
Co-operation  for  Post-War  Conditions 

Discuss  Preparations  for  Peace  and  Plan  Closer  Relations 
for  Benefit  of  Manufacturers  and  the  Country 


To  secure  full  cooperation  between 
publishers  of  technical  journals  and  the 
manufacturers  represented  in  the 
Allied  Publicity  Bureau,  of  Cleveland, 
a  meeting  was  held  in  Chicago  June  17. 
Much  of  the  discussion  of  the  relation- 
ship of  the  publishers  and  the  manu- 
facturers turned  upan  the  necessity 
for  close  study  of  post-war  conditions 
and  the  need  for  cooperation  between 
manufacturers  and  publishers,  in  order 
that  these  conditions  may  be  success- 
fully met.  While  the  attendance  of 
manufacturers  was  limited  to  those 
whose  advertising  is  handled  through 
the  Allied  Publicity  Bureau,  the  topics 
were  treated  broadly  and  the  sugges- 
tions are  generally  applicable.  S.  T. 
Henry,  vice-president  of  the  Allied 
Construction  Machinery  Corporation, 
acted  as  chairman  of  the  meeting. 
Eighty-five  were  in  attendance.  On 
June  18  a  group  b3gan  a  tour  of  the 
plants  in  order  to  study  closely  the 
products  and  problems  of  the  manufac- 
turers present. 

W.  S.  Kies,  vice-president  of  the 
American  International  Corporation, 
made  the  chief  address.  In  discussing 
foreign  trade,  from  the  standpoint  of 
the  American  manufacturer,  he  pointed 
out  that,  although  concentration  on 
efforts  to  win  the  war  is  absolutely 
necessary,  it  may  result  in  failure  to 
prepare  properly  for  conditions  after 
the  war.  "This  would  bs  a  great 
calamity.  Other  nations  are  prepar- 
ing. We  will  be  in  danger  of  wide- 
spread suffering  and  possible  disorder 
from  unemployment  unless  we  foresee 
conditions  and  are  ready  to  meet  them," 
said  Mr.  Kies. 

Before  the  war,  he  pointed  out,  we 
had  a  surplus  manufacturing  capacity 
that  was  gradually  being  used  to  serve 
export  trade.  The  development  had 
been  sufficient  to  show  its  stabilizing 
influence  on  domestic  conditions.  But 
then  we  were  working  under  the  handi- 
caps cf  lack  of  sympathy  with  foreign 
conditions,  lack  of  merchant  marine 
and  of  banking  facilities.  Moreover,  we 
found  prejudices  against  us  in  certain 
countries. 

Mr.  Kies  went  on  to  say  that  since  all 
essential  factors  have  changed,  we  will 
have  a  much  larger  surplus  of  manu- 
facturing capacity  offering  greater 
promise  as  a  domestic  stabilizer  if 
properly  used.  At  the  same  time  we 
are  building  a  merchant  marine,  Ameri- 
can banks  are  being  established  and. 
most    important    of    all,    we    have    not 


merely  learned  to  think  internationally, 
but  our  unselfish  attitude  in  the  war 
has  broken  down  the  prejudices  that 
existed  against  us,  in  his  opinion.  It 
is  the  duty  of  publishers  and  manufac- 
turers, he  continued,  to  emphasize  con- 
stantly the  necessity  for  export  trade 
as  a  savior  from  after-the-war  dis- 
asters, so  that  the  nation  will  make 
preparations  to  develop  it. 

Speaking  of  general  preparations 
for  peace,  he  maintained  that  when  the 
treaty  of  peace  is  signed  our  problem 
will  not  be  solved.  Our  difficulties  then 
will  be  only  baginning.  We  went  into 
war  unprepared  and  great  has  been  the 
resulting  loss.  The  results  will  be 
equally  serious  if  we  make  no  better 
preparation  for  peace. 

As  to  the  attitude  of  other  nations 
toward  future  export  business,  he  re- 
minded his  hearers  that  the  foreign 
countries  were  not  merely  making  plans 
for  great  expansion  but  were  actually 
doing  business  in  countries  from  which 
(Concluded  en  paae  1207) 

Dump  Cars  Replace  Gondolas  for 
Carrying  Sand  and  Gravel 

Use  of  large  dump  cars  for  railway 
transportation  cf  sand,  gravel,  stone 
and  slag  is  re-ultinr  from  the  Gov- 
ernment prohibition  of  the  use  of  gon- 
dola cirs  for  such  traffic  on  account  of 
the  car  shortage.  It  is  reported  th'it 
the  Commonwealth  Steel  Co.  and  the 
American  Steel  Foundries  Co.,  Granite 
Cty,  111.,  are  handling  molding  sand  in 
12-,  16-  and  30-yd.  dump  cars,  while 
30-yd.  cars  are  used  for  handlin.:  sla  : 
by  the  Carnegie  Steel  Co.,  Youn,'itown, 
Ohio,  and  the  Corrigan-McKinney  Co.. 
Cleveland.  Sard  and  gravel  are  hiiuled 
in  16-yd.  ca  ^  by  E.  G.  Grant.  Groen- 
fie'd,  ind..  t^  contract  work  at  Ru^b- 
vilie.  The  Lonrr  Island,  Missou-i  Pacirio. 
Rock  liland  and  other  railwiya  are 
also  said  to  be  using  cars  of  this  class 
for  similar  service  in  connection  with 
construction  work  on  their  lines  whore 
gondolas   were   used    previously. 

New  $8,000,000  (iovernment 
Munition  Plant 

The  establishment  cf  a  new  $8,000.- 
000  war  munition  plant  near  Sandusky. 
Ohio,  marks  another  step  in  the  Govorn- 
mont  program  of  moving  important  war 
industries  away  from  the  coastal  cities 
and  districts  where  attack  by  submar- 
ines and  airplanes  is  possible. 


Increased  Freiicht  Rates 
(jcnerally  Approved 

.Manufarturrrs    |{#lie«e     httyeitXM    frea 

Impro\<^    ScT^icr    Offset    Loa* 

frum    .Suddrn    Ki»e   in   C«0( 

With  f'rM  .-xcf-pvor. <.  rr. a -. •.; f artarera, 
generaily  approv;ng  the  ..'-. -rfaae  in 
freight  ratea,  asaert  that  the  b«ttfer 
Hervice  made  poaaible  thereby  will  tend 
to  reduce  ultimate  costa.  They  raaintain 
that  it  is  neceaaary  to  look  beyond  the 
mere  rise  of  immediate  costa  and  cof»- 
sidei  that  the  repressive  actiona  of  the 
State  and  national  letrislatares  have  re- 
sulted in  serious  reactions  on  the  manu- 
facturing, contracting  and  general  pol^ 
lie  interests,  so  that  the  rcdoctioaa 
sought  have  been  more  than  offset  by 
higher  ultimate  costs  due  to  inconven- 
iences and  delays  in  transit  betwcaa 
producer  and  consumer. 

On  the  other  hand,  contractors  aad 
certain  manufacturers,  especially  thoae 
in  smaller  fields,  state  that  on  accooBt 
of  what  they  call  the  exceedingly  short 
time  allowed  for  the  rates  to  take  ef- 
fect as  well  as  the  sadden  announce- 
ment, they  have  been  unable  to  proride 
for  it  in  their  contracts  and.  in  eotne- 
quence,  have  had  their  profits  greatly 
reduced  if  not  entirely  wiped  out.  They 
ha%'c  taken  prompt  steps  to  lay  their 
problems  before  the  railroad  adminis- 
tration, and  the.<e  are  being  considered 
in  conference  in  Washington,  where 
means  for  relief  are  being  worked  oat. 

Leaders  in  the  road  materiala  in- 
cust.y  of  Ohio  agree  that  the  new 
freight  rates  will  be  disastroas  to  con- 
ti  actors  who  have  work  under  way. 
and  that  the  move  will  tend  to  ham. or 
the  CO-  of  highways,  in  tS«ir 

part  t :'  try  at  leart.  iost  at  a 

time   w'lt:.  rovts 

mtnt  of  hii.-  rort- 

ance    to    the    ecu*  tr;.  ■  ir^f   the 

menace  cf  railway  . 

Will   P.   Blair,  sev  '   the   Na- 

tional    Paving     Br;  •xcturers* 

Assn..  with  headquarters  in  Clcreland. 
says: 

"The  new  freight  ratrs  tHoot 

doubt  very  seriously  affiN'  can- 

tracts.      The    new    o    '  und   to 

Uinkrupt  cither  the  'S  ov  the 

material   men.   t'    '  '  •    the 

terms  of  the  co:  ■  -r  is 

required  to  b    .•    ■  t   *..■<■  in- 

creased fnv>:    ::..:•-      I  -  ^^ne  com- 

plaint '    '  ;••  show^  that 

one  CO  This  is  only 

one  sm.n.i  i:<  n  .  i  t..i.-  lo  contemplate 
the  far-reaching  effe-ts  this  more  will 
ha\-e. 

**.\s  far  as  brick  roads  are  concemeJ, 
t'lis  increase  of  40c.  a  ton  means  12 
per  thousand  f-r  the  increased  rate, 
and  paving  bnck  were  never  sold  for 
so  low  a  profit.     It  is  doubtful  to  as 
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whether  any  contract  existing,  which 
is  affected  by  the  increase,  can  be 
executed.  The  move  will  almost  cer- 
tainly tend  to  reduce  road  building." 

Tieup  of  road  construction,  in  Ohio, 
at  least,  is  seen  by  officials  of  the  Cleve- 
land Macadam  Co.  E.  C.  Roberts, 
general  manager  of  the  company,  says: 

"The  new  freight  rate  order  will 
greatly  decrease  the  number  of  new 
roads  built  and  those  repaired.  The 
state  has  voted  only  a  limited  amount 
for  this  purpose,  and  the  new  freight 
increase  will  not  be  an  aid  to  new 
work.  Consequently,  fewer  new  roads 
will  be  built." 

F.  A.  Sarstedt,  president  of  the  Na- 
tional Slag  Assn.,  says:  "We  have  no 
objection  to  the  increase  in  freight 
rates.  We  realize  the  railroads  need 
more  money.  What  we  do  not  approve 
of,  however,  is  this  bolt  out  of  a  clear 
sky,  which  will  work  a  grave  injustice 
to  contractors.  We  will  work  with  the 
committee  that  seeks  to  have  the  old 
rates  kept  in  effect  on  present  work  and 
contracts  that  have  been  advertised  and 
let.  If  this  is  not  done,  a  tremendous 
loss  must  be  sustained  by  many  con- 
tractors. As  far  as  the  rates  will 
affect  slag  interests,  I  do  not  believe 
it  will  amount  to  anything,  as  practi- 
cally all  slag  producers  quote  f.o.b. 
plant." 

However,  this  distress  in  the  road- 
building  industry  is  not  marked,  it  is 
said,  where,  as  in  the  East,  water  routes 
are  sufficiently  extensive  and  numerous 
to  permit  the  handling  of  materials 
exclusively  by  barging. 

Manufacturers  Not  Affected 

Those  manufacturers  are  not  affected 
whose  products  are  such  as  machinery, 
slag  and  others  on  which  quotations  are 
f.o.b.  factory,  or  those  who  quote  deliv- 
ered prices,  contingent  on  freight  rates 
and  other  causes.  They  report  that  the 
demand  at  present  is  so  heavy  that  any 
curtailment  would  act,  in  a  measure,  as 
a  relief.  They  do  not  believe  it  possible, 
however,  that  curtailment  will  be  per- 
manent, because  the  demand  is  too 
heavy. 

There  are  contractors  and  dealers  in 
the  building  industry  quite  as  seriously 
embarrassed  as  in  road  building.  They 
have  the  added  difficulty  of  restrictions 
imposed  on  account  of  the  more  essen- 
tial industries  taking  precedence,  caus- 
ing an  almost  complete  cessation  ot 
activities. 

As  in  road  building,  howe^^er,  where 
building  operations  are  carried  on  in 
places  where  barging  Is  available,  some 
construction  will  continue,  especially  in 
view  of  the  fact  that  there  is  a  supply 
of  reinforcing  steel  available  in  smaller 
sizes  capable  of  production  in  the 
smaller  mills  not  affected  by  the  steel 
preemption. 

FiREPROpFiNG  Affected  Differently 

Tilr  and  other  fireproofing  products 
coming  under  a  fixed  differential  are 
affected  in  a  different  manner.  The 
rate  is  2c.  per  100  lb.  or  40c.  per  ton. 
The  producers  have  already  had  their 
rates  increased  to  50c.  so  that  thp  pres- 


ent flat  increase  of  40c.  is  really  an  80 
per  cent,  increase,  whereas  the  increase 
in  the  rates  from  the  Middle  West, 
raised  but  40c.  per  ton  on  an  average 
of  $3.40,  is  a  little  less  than  12  per  cent. 
This,  together  with  the  cheaper  cost  of 
production  in  those  districts,  will  in- 
crease the  market  for  these  products  in 
the  East  and  cause  a  heavier  demand 
on  the  railroads.  Those  manufacturers 
argue,  however,  that  a  percentage  in- 
crease based  on  the  high  rates  they 
must  necessarily  pay  to  reach  the  East- 
ern markets,  where  there  is  the  great- 
est demand,  would  be  a  hardship. 

Tile  Pipe  in  St.  Louis  District 

As  to  effect  of  increased  rates  on 
the  sewer-pipe  demand,  dealers  say  it 
will  be  negligible,  with  no  effect  on  de- 
termining the  character  of  the  material 
handled  except  in  competition  with  local 
materials  such  as  concrete.  As  in  the 
other  industries,  the  sewer-pipe  busi- 
ness is  more  vitally  affected  by  other 
factors  such  as  Governmental  orders 
from  other  departments  and  labor  dif- 
ficulties. It  is  said  there  are  certain 
inequalities  of  charges  that  will  have 
to  be  readjusted  by  the  railway  ad- 
ministration, as  for  instance  in  the  St. 
Louis  district  the  freight  increase,  to- 
gether with  certain  switching  charges 
under  the  new  order,  make  a  haul  to 
East  St.  Louis  cost  as  much  as  to 
Omaha,  Neb. 

Some  municipal  work  and  a  few 
manufacturing  plants,  it  is  reported, 
will  discontinue  operations  slightly 
earlier  in  the  season,  but,  other  than 
this,  so  far  as  the  freight  increase  is 
concerned,  the  situation  will  not  be 
changed,  it  is  asserted. 

Northwest  Lumbermen  Approve 

The  regulation  regarding  lumber,  in 
that  the  increase  of  25%  is  limited  to  a 
maximum  of  5c.  per  100  lb.  will  also 
militate  toward  longer  hauls,  but  in 
general  the  freight  rates  will  cause  a 
negligible  increase  in  the  cost  of  lumber 
as  compared  with  the  prices  produced 
by  the  heavy  demand.  The  provision, 
however,  of  a  minimum  charge  of  $15 
per  car  on  all  carload  shipments  has 
caused  more  or  less  concern  among  a 
number  of  dealers  in  the  far  Northwest. 

The  $15  provision  will  have  the  effect 
of  increasing  the  cost  of  transporting 
Togs  to  some  of  the  mills  as  much  as 
100  per  cent.  Some  mills  that  get  their 
logs  over  short  hauls  and  on  light  cars 
now  pay  an  average  of  no  more  than 
$7.50  per  car  in  freight  charges.  Under 
the  new  order  these  mills  will  have  to 
pay  $15.  Obviously,  every  mill  paying 
less  than  $15  per  car  will  be  affected. 

Generally,  however,  the  lumbermen 
of  the  Northwest  are  of  the  same  opin- 
ion as  manufactui-ers  in  other  parts  of 
the  country,  that  tne  increased  revenue 
will  produce  the  highly  desirable  better- 
ment of  service. 

A  representative  of  one  of  the  larg- 
est explosive  manufacturers  in  the 
country  also  agreed  that  the  increase  of 
freight  rates  would  haye  a  negligible 
effect  on  the  demand,  although,  he  said, 
it  was  too  early   for   his   company  to 


state  positively  what  the  effect  might 
be.  Although  their  prices  are  for  de- 
i^'very  and  not  f.o.b..  and  any  freight 
increase  would  necessarily  affect  the 
price,  no  price  readjustment  has  so  far 
been  made.  It  would  probably  not  be 
made  until  the  effect  could  be  studied 
at  the  various  plants.  What  increase 
there  would  be,  he  believed,  would  have 
no  effect  on  the  demand  even  in  normal 
times. 

Steel  is,  for  the  present,  completely 
out  of  the  question  the  United  States 
Government  having  commandeered  the 
entire  output  and  having  regulated  it 
so  strictly  that  dealers  who  have  any 
stocks  on  hand  are  required  to  produce 
an  affidavit  from  any  consumer  to 
whom  they  sell  that  the  material  will 
be  used  exclusively  in  either  United 
States  Government  construction  or  that 
of  the  allied  governments. 

Steel  Mills  Benefited 

The  new  freight  rates  will  not  j 
affect  the  production  and  distribution  of  ■ 
iron  and  steel  a  particle,  merely  making 
a  slight  modification  of  costs  to  pro- 
ducers and  consumers,  say  producers. 
Iron  ore  is  to  pay  the  advance  but 
once,  and  on  its  first  haul  from  mine 
to  upper  lake  port,  not  from  lower  lake 
port  to  blast  furnace;  and  as  iron  ore 
prices  are  at  Lake  Erie  dock,  and  from 
other  considerations,  it  Is  presumed  that 
the  War  Industries  Board  will  make  a 
corresponding  adjustment  in  the  set 
price  in  its  adjustment  of  prices  to 
rule   after  June   30. 

On  this  assumption  the  increased  cost 
of  assembling  raw  materials — ore, 
coke,  limestone,  etc. — at  the  blast  fur- 
nace will  be  about  $1.25  per  ton  of  pig 
iron,  while,  including  the  pig  iron,  coal, 
etc.,  the  advance  in  costs  to  the  steel 
works  will  average  about  $2  per  net  ton 
of  finished  rolled  steel.  Steel  prices 
are  fixed  for  most  products  f.o.b.  Pitts- 
burgh, whereby  the  buyer  of  steel  will 
pay  the  advance.  To  a  trifling  extent 
some  mills  will  benefit  by  the  advance 
in  finished  steel  freights;  for  instance, 
when  a  price  is  based  on  Pittsburgh, 
the  delivered  price  is  the  Pittsburgh 
pric6,  plus  regular  freight  to  destina- 
tion. If  the  mill  is  nearer  to  the  des- 
tination than  Pittsburgh,  the  actual 
freight  will  be  less,  and  the  advance 
will  be  less. 

The  iron  and  steel  trade  is  there- 
fore paying  very  little  attention  to  the 
freight  advances,  although  they  would 
be  considered  drastic  in  normal  times. 
The  distribution  of  pig  iron  and  steel 
products,  now  taken  over  more  com- 
pletely by  the  War  Industries  Board, 
and  the  comii-2"  fixing  of  prices  to  rule 
after  June  30,  are  receiving  attention 
to  the  exclusion  of  freight  rates.  There 
will  probably  be  no  advances  of  mo- 
ment, except  possibly  the  one  in  ore; 
on  the  other  hand  there  are  distinct 
possibilities  of  general  though  not 
heavy  reductions.  Tmb  producers  are 
making  money,  it  is  said,  and  as  the 
Government  is  taking  so  much  of  the 
material  it  would  profit  in  the  long 
run  by  such  reductions. 
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The  consensus  of  opinion  seems  to 
be  that  this  relief  to  the  railroads  is 
none  too  soon.  On  account  of  lack  of 
money,  railroad  construction  and  im- 
provement, it  is  asserted,  have  been  at 
a  standstill  for  so  lon>?  a  period  that 
today  this  country  and  the  world  at 
large  are  suffering  inestimable  damage 
from  the  delay  to  war  operations,  as 
well  as  to  the  distress  from  coal  short- 
age in  the  domestic  supply.  Further- 
more, say  the  manufacturers,  since  those 
contractors  or  manufacturers  who  are 
supplying  direct  war  needs  will  be  pro- 
tected against  loss  by  certain  revisions, 
and  those  industries  not  contributing 
directly  to  the  prosecution  of  the  war 
will,  of  necessity,  have  to  be  curtailed; 
and  since  the  rates  will,  through  better 
service,  reduce  ultimate  cost  and  act 
more  positively  in  favor  of  the  con- 
sumer than  an  arbitrary  reduction,  the 
increased  rate  will  be  a  stimulus  rather 
than  the  opposite  to  general  consump- 
tion. And  finally,  according  to  a  pi'omi- 
nent  engineer  in  the  cement  industry, 
it  will  produce  greater  efficiency  and 
tend  towards  wealth  production — a 
movement  that  is  not  only  desirable, 
he  stated,  but  highly  necessary  to  re- 
place the  destruction  of  wealth  caused 
by  the  war. 


New  Canadian  Shipbuilding  Plant 
to  be  Erected 

A  new  shipbuilding  and  repair  plant 
capable  of  producing  ships  up  to  10,- 
000  tons,  the  largest  hitherto  built  in 
Canada,  is  to  be  erected  at  Halifax  ac- 
cording to  an  announcement  by  the 
Minister  of  Marine  and  Fisheries  at 
Ottawa.  It  will  be  operated  by  a  new 
company  known  as  the  Halifax  Ship- 
builders,  Limited. 

The  drydock  at  Halifax  has  been 
acquired  and  the  damage  by  the  explo- 
sion of  Dec.  6  will  be  repaired  at  once 
and  the  plant  put  in  first-class  condi- 
tion. Property  adjoining  the  drydock 
has  also  been  acquired,  and  the  company 
states  that  three  shipbuilding  berths 
will  be  laid  down,  upon  which  steel 
ships  of  approximately  10,000  tons  may 
be  constructed.  It  is  promised  that  the 
first  ship  will  be  ready  for  commission 
inside  of  15  months.  This  plant  will  add 
to  the  already  marked  expansion  of 
Canadian  shipyards. 

In  1874,  the  days  of  the  wooden  ves- 
sel, Canada  produced  190,756  tons  of 
ships.  But  in  1914  its  output  had  fallen 
to  43,346  tons,  whereas  since  Mar.  1, 
1917,  contracts  totaling  $64,500,000 
have  been  let  for  construction  of  ships 
in  Canadian  yards.  Most  of  these  ships 
will  be  for  the  Imperial  Munitions 
Board,  but  after  these  contracts  are 
finished  they  will  continue  building  un- 
der new  Government  contracts  amount- 
ing, according  to  present  plans,  to  from 
$30,000,000  to  $50,000,000  a  year.  This 
tonnage  will  probably  come  under  the 
jurisdiction  of  the  Minister  of  Marine 
and  Fisheries,  instead  of  that  of  the 
Imperial  Munitions  Board  as  hereto- 
fore, and  will  be  built  exclusively  with 
Canadian  capital. 


Manufacturers  and  Publishers 
Hold  Conference 

(Concluded  fiom  page  1205) 

we  are  cut  off  by  the  restriction  of  ex- 
port license.s  of  our  Government.  He 
urged  that  as  soon  as  the  ships  can  be 
spared  from  the  European  routes  our 
export  licensing  be  made  more  liberal  so 
that  we  will  not  lose  ground  already 
gained.  With  proper  preparation,  he 
predicted  for  the  United  SUtes  a  great 
export  trade. 

F.  A.  Smythe,  president  of  the  Thew 
Automatic  Shovel  Co.,  stated  that  the 
Allied  Publicity  Bureau  was  established 
in  order  to  secure  for  the  publicity  of 
the  manufacturers  represented  the 
same  expert  service  they  secure  in  the 
various  other  departments  of  their  busi- 
ness. Publicity,  he  contended,  was  a 
necessary  part  of  every  selling  cam- 
paign. 

E.  J.  Mehren,  editor  of  Engineer- 
ing News-Record,  related  instances 
from  various  fields  showing  the  service 
rendered  by  publishers,  emphasizing  the 
fact  that  the  Allied  Construction  Ma- 
chinery Corporation,  from  which  the 
idea  of  the  Allied  Publicity  Bureau 
originated,  was  formed  as  a  result  of 
service  which  S.  T.  Henry,  a  publisher 
at  that  time,  had  rendered.  The  pub- 
lishers' ability  to  serve  is  due  to  the 
confidence  reposed  in  them,  and  that 
confidence  is  the  fruit  of  years  of  dis- 
interested service  to  the  reader.  Maga- 
zines are  good  mediums  for  advertising, 
he  concluded,  only  because  they  are 
made  valuable  to  the  reader. 

Charles  F.  Lang,  president  of  the 
Lakewood  Engineering  Co.,  said  that 
the  publishers  needed  more  men  of  a 
caliber  that  could  be  taken  into  the 
manufacturer's  confidence  and  be  able 
to  assist  him  with  his  distribution 
problem.  He  hoped  the  time  would 
come  when  all  advertising  would  be 
most  carefully  edited  and  standards 
placed  so  high  that  manufacturers 
would  petition  for  the  privilege  of  ad- 
vertising. 

C.  A.  Luster,  president  of  the  Clyde 
Iron  Works,  emphasized  the  high 
quality  of  the  products  of  the  manu- 
facturers represented,  declaring  that 
therein  lay  the  strength  of  the  .Allied 
Construction  Machinery  Corporation 
and  the  reason  for  expecting  gre  >t  suc- 
cess from  it.  W.  T.  Beatty,  president 
of  the  Austir.  Manufacturing  Co..  pro- 
tested that  the  advertising  men  who 
came  to  him  were  not  familiar  with 
his  p»;oduct,  its  market  and  its  moans 
of  distribution,  and  that  he  was  open  to 
conviction  as  to  advantages  of  adver- 
tising only  when  the  latter  was  based 
on  careful  analysis. 

W.  H.  Taylor,  publisher  of  the  Iron 
Age,  discussed  the  condition  of  the  iron 
and  steel  trade  now.  and  after  the  war, 
closing  with  a  plea  that  the  United 
States  go  into  Russia  and  save  Russia 
from  itself  and  at  the  same  time 
shorten  the  war.  John  S.  .-Vrmour,  of 
the  McGraw-Hill  Co.,  spoke  briefly  and 
humorously  on  the  human  side  of  busi- 
ness. 


AmonfT  those  present,  in  ndditioo  to 
the    publidh^rs    and    those    exntiOBed. 
were    H.    C.    McCar^f-  vtary   an-i 

manairer    of    the    I'u  ;    H.    O 

Davidson,    of    the    H^jraju..     Prrmscd 
Steel  Co.;  W.  I.  Babb,  president  of  the 
WesUrn    Wheeled   Scraper  Co.;    Frank 
Hase,  president  of  the  C.  H.  4  E.  Co.; 
Walter    F.     r...'    r,     president    of    the 
Milwauket  Mixer  Co.;  H.   M 

Capron,  pre...   ...   ,;  the  V-"-  <  •pr-jr 

ManufacturinfT  Co.;   Da*.  x- . 

gent.ri).   .T.a..::;rer  of  the   '  .    Aj,:.\i- 

facturing  Co.;  I.  R.  Smith,  president 
and  treasurer  of  the  Sterling  Wheel 
Barrow  Co.;  W.  B.  Greene,  vice-presi- 
dent of  the  Baiber-Greene  Company. 


BusLNESS  Notes 


The  Westinghouse  Electric  ft  Manu- 
facturing Co..  Pittsburgh,  has  an- 
nounced the  purchase  of  the  property 
and  business  of  the  KranU  Manufac- 
turing Co.,  Inc..  Brooklyn.  N.  Y.  The 
plant  will  continue  the  output  of  safety 
and  semi-safety  electrical  and  other 
devices,  and  the  supply  department  of 
the  Westinghouse  Co.  will  act  as  ex- 
clusive sales  agent,  under  the  direction 
of  H.  G.  Hoke  uf  the  Westinghouse 
Company. 

The  Elaw-Knox  Co.,  manufacturers 
of  Biaw-Knox  steel  products.  Pitts- 
burgh, announce  that  it  has  reiao^e-J 
its  San  Frk»ncisco  office  from  the  Rialto 
Building  to  its  new  office  and  ware- 
house at  52S-530  Second  St.  O.  R 
I\ilis  is  in  charge. 

Tl.>  name  of  the  German-. American 
Portland  Cmient  Works  was  chanced 
at  a  meeting  of  the  stockholders  to  the 
La  Salle  Portland  Cement  Co.  The 
meeting  was  held  in  accordance  with 
the  statutes  of  the  State  of  IlliDoia. 

Lyman  C.  Millard,  fnmerly  Balti- 
more    repn'* '•■' •'    •-       >-••..•-. — ^ 

Pine  Sales  < 

commission  ...   .  .>    ,    ..l...  ,  Ut  •  -    »;.;,» 
He  will  be  su«.\-eedeii  in  the  Baltimore 
othce  by  W.  E.  Poarco. 


Trade  Pubucations 


"Land  Dredges"  is  the  title  of  Cata- 
log C.  received  from  the  Bay  City 
Dredge  Work*.  R«v  «"ity.  Mich.  It  is 
profusely  i'  ^ 

of  actual  w. 
several  assinu^y   uui/ri::.?   \vA  tablea. 

T>-'  i-.f  .na  Air  P>-""  •  -  ■<  —i"? 
a  :'  32  pag' 

in .'  '"">r  T\t^' '.^    ■'■,.. . 

0  ints  for 

w..:^        :  -  .         :     ^:ries,        ; n 

plants,  country  homes,  farms,  ranches^ 
et*.'.,  for  one  well  or  any  number. 


Proposals 


For     Proposals     Advertised     See     Pages 
58-61    Inclusive 

WATER-WORKS 


Bids  See  Eng. 

Close  News-Record 

June   24   Scobey,    Mont May   30 

June  24   Trommaid,    Minn June   20 

June  25  Watervliet,    N.    Y June   13 

Adv.    June    6    and    13. 

June  26  Fayette,    Mo June  20 

June  27   Ossining,     N.     Y June    6 

Adv.    June    6    and    13. 

June  27  Winnipeg,  Man June   20 

June  28   Newcastle,  Wyo June   13 

July     3   Ft.   Lee,   N.   Y June   20 


SEWERS 

June  24   Scobey,  Mont May  30 

June  24   Trommaid,    Minn June   20 

June  24   Long   Island,    N.    Y June   20 

June  26   Junction    City,    Kan June   13 

June  27   Passaic.    N.    J June   20 

June  27   Ossining,    N.    Y June    6 

Adv.    June    6    and    13. 

July     3   Newton,  Kan June   20 

July   10   Bridgeport,     Conn June   13 

Adv.    June    13. 


BRIDGES 


June  24   Pensacola,   Fla June   13 

June  24   Nile,    Wash June      6 

June  25   Wrightstown,   Wis June   20 

June  27   Harrisburg,     Pa. June   13 

June  27   Chattanooga,    Tenn June   20 

June  28   Niles,     Mich June   20 

June  29   Charle.ston,  W.  Va June      6 

June  29   Newark,  O June   20 

July     1   Santa  Barbara,  Cal June   20 

July     9  Worthington,    Minn.    ......June   20 

July  31   Santa  Domingo    May    16 

Adv.  May  16. 


STREETS  AND  ROADS 

June  24  Rockford,     Ala May  30 

June  24  Tennessee     June    6 

Adv.  June  6. 

June  24  Minneapolis,    Minn June   13 

June  24   Kverett,    Wash June  13 

.Tune  24   California      June   13 

June  24   Sheridan,   Wyo June   20 

June  24    Boston,    Mass June   20 

June   25   Ripley,    W.    Va June    6 

June  25   Seattle,     Wash June   13 

June  25  Jersey    City,   N.    J June   13 

June   25   Tennessee     June    6 

Adv.    June    6. 

June  25  Wisconsin    June   20 

June  25  Jersey   City,    N.    J June   20 

June  26   Cleveland,   O June   20 

June  26  Junction  City,  Kan June   13 

June  26   Illinois    June  20 

Juno  27   McCormick,    S.    C June   13 

June  27  New   York,    N.   Y June   20 

June  27  Wisconsin        June   20 

June  27  Illinois    .  .  June   20 

June  27   Cleveland  June   20 

June  28   Point    Pleasau;     W.    Va....June    6 

June  28  'ropeku,     Kan June  13 

June  28   Ohio June   20 

June  28   Fayotteville,  Ark June  20 

June  28   10ntf>ri)rise,    Ore June   20 

June  28   Point    Pleasant,   W.    Va. .  .    June   20 

June  28    Illinois      luiie   20 

June  29   Hamilton,     O  Tune   13 

June  29   Madison,    Wis  ...June   20 

June  TO  Olendale.     Cal  .  ..Iiiiio   20 

June  31    Oswogo,   Ka.,  .May   16 

July     1  Chicago,    111.  June    6 
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Bids  See  Eng. 

Close  News-Record 

July  1   Martinez,    Cal June   20 

July  1   Hamlin,  W.  Va June   20 

July  1   English,     Ind June  20 

July  2   Pennsylvania    June   13 

July  3   Cleburne,    Tex June   13 

July  3   Rhode   Island Jnue   20 

Adv.   June   20. 

July  5   Wilkes   Barre.    Pa June   20 

July  8   Liberty,   Tex June   13 

July  8   Chaska,     Minn June   13 

July  9   Sharon,     Pa .    June   13 

July  9   Sharon     .June    6 

Aug.  1   Cleveland,     O Mar.   28 


EXCAVATION   AND  DREDGING 

June  26   Shreveport,    La June    6 

June  26  Glenwood,     la June   13 

June  27   Dakota    City,    la June   13 

June  28   Slayton,    Minn June   13 

June  28   Worthington,    Minn June   13 

July      1   Glencoe,     Minn June   20 

July      2   Greenville,    Miss Junj    6 


INDUSTRIAL  WORKS 

June  22  Arcade,  N.  Y June  20 

June  24  Brooklyn,  N.  Y June  20 

June  28  Newark,  N.  Y June  6 

Adv.  June  6. 

June  30   Sioux  City,   la June    6 

July     1   Chicago,    111 June   13 

July     2   Pompton  Lakes,   N.  J June   20 

July     3   Oxford,     N.    Y June  20 

Adv,  June  20. 


June  20 
June  21 
June  23 
June  24 
June  24 
June  25 
June  25 
Jdne  25 
June  26 
June  27 

.Tune  28 
June   28 

June  30 


July 
July  1 
July  1 
July  2 
July  9 
July  10 
July  15 


BUILDINGS 


Rutland,    Mass June   20 

Quincy,    Mass June   20 

Hawthorne,  N.  Y June   20 

Phoenix,   Ariz June   13 

Columbus,   Mont June   20 

Austin,     Tex June    6 

Wichita   Falls,   Tex June   13 

Columbus,     O June   20 

I^ansing,     Mich June    6 

Ossining,    N.    Y ..June    6 

Adv.    June    6    and    13. 

Centralia,     Wash June    6 

Cobleskill,   N.   Y June   20 

Adv.    June    20. 

Fargo,     N.     D June   13 

Chicago,    111 May   23 

Sioux  Falls,  S.  D June  13 

Beloit,    Wis June   20 

Phillips.  Neb June   20 

Manhattan,    Kan June  13 

Sioux    City,    la June   20 

Phila.,    Pa June  20 


FEDERAL   GOVERNMENT   WORK 

June  24  Fire  Protection  and  Water 
Systems — Spec.  2970 — Lake 
Denmark.  N.  J June    6 

June  24  Removing  Radio  Tower — 
Spec.  3073 — Cordova,  Alas- 
l<a    June    6 

June  24  Buildings.  Pavement,  etc. 
— Spec.  3044 — San  Diego, 
Cai June    6 

June   24    Kmergencv    Hospital — Spec. 

3070— Norfolk.    Va June    6 

June  24   Water  Works — Spec.   2970 — 

Gre.Tt    Lakes,    111 June   13 

June  24   Buildings  —   Spec.    3078    — 

Washington.  D.  C June  13 

June  24  Power  Plant  Improvements 
—Spec.  2967 — Washington, 
D-   C June  13 


Bids 
Close 


See  Eng. 
News-Record 


June  24   Drill  Building — Spec.  3067 — 

Philadelpia,     Pa June   13 

June  24   Exension  to  Naval  Air  Sta- 
tion —   Spec.    3058   —  Rocka- 

way,    N.    Y June   13 

June  24   Fitting    Out    Pier    and    Slip 
Spec.    3060 — New    York,    N. 

Y June   13 

June  24   Chronometer  and  Time  Sta- 
tion   —     Spec.     3071 — Mare 
Island,  Cal.    (Vallejo  P.  0.)June   20 
June   24   Electric  School — Spec.   3064 

— Washington,    D.    C June   20 

June  24  Radio  Block  Chimney — 
Spec.       3097 — New       York, 

N.     Y June  20 

June   24   Pump — Newport  News,  Va.June  20 
June  24   Chemical  Laboratory — Spec. 

3096 — Indian     Head — Md.  .June   20 
June   24    Pier — Spec.        3088   —  New 

York,    N.   Y June  20 

June   24   Magazine     Building — Spec. 

3098 — Washington,   D.   C.June   20 
June   24   Barracks  —  Spec.        3052  — 

Portsmouth,   N.  H June  20 

June   24   Boiler — Spec.      3102  —  New 

York,    N.    Y June  20 

June  24   Barracks —  Spec.     3111  — 

Paris  Island.  S.  C June  20 

June  25   Grease — Washington,  D.  C.   June   20 

Adv.  June  20. 
June   26   Iron    Gates — Denver,    Colo. June  20 
June   26   Cottage — Talihina,   Okla...June  20 
June  26   Shooting   Gallery   and    Store 
Room — Spec.     3128  —  Nor- 
folk.  Va June  20 

June   28   Willows  and   Poles — New   Or- 
leans,  La.    June    6 

Adv.  June  6. 
June  28   Stone — N'^w   Orleans,   La..  .June    6 

Adv.  June  6. 
June   28   Beam     Hangers — -Washing- 
ton, D.  C June  20 

June   29   Dredging-  -San  Juan,  P.  R.  June    6 

Adv.  June  6. 
June   30   Building — Savannah.     Ga..May  23 
July     1   Recess     and     Machinery    — 

Wheeling.    W.    Va June  13 

July  1  Sprinkler  System  —  Spec. 
3068 — Mare   Island    (Vallejo 

P.  O.)   Cal June   13 

July  1  Fitting  Out  Pier  and  Slip- 
Spec.    3060 — New    York,    N. 

Y June  20 

July  1  Storehouses  and  Magazines 
—  Spec.       2990 — ^Hingham. 

Mass June   20 

July  1  Extension  to  2nd  Locomo- 
tive House — Lake  Den- 
mark,   N.    J June  20 

July       1   Hangar  —  Beach,       Pier  — 

Spec.  3112 — Key  West,  Fla. June  20 
July      1   Heating    Mains — Spec.  3094 

— Norfolk.    Va June  20 

July  1  Annex  Buildings.  Etc. — 
Spec.       3063 — Philadelphia. 

Pa June  20 

July       1   Boiler — Spec.       3121 — New 

London.   Conn June   20 

July  1  Underground  Heating: 
Mains — Spec.  3094 — Nor- 
folk.  Va June  20 

July      1    Emergency  Hospital — Spec. 

3070 — Norfolk,     Va June   20 

July       1   Landing   Beach — Spec.  3031 

— Washington,   D.   C June   20 

July      1   Seaman  Guard  Unit — Spec. 

3082 — Great  Lakes,  111 June  20 

July       1   Canal       Wall — Washington 

D.    C June  20 

July     3   Levee  Work — St.  Louis,  Mo.  June    6 

Adv.  June  6. 
July     5   School — Ft.    Yates,    N.    D.  ..June    6 
.luly     5   Dredging      and      Rock      Re- 
moval— New  York.  N.  Y.  ..June  13 
July    22   4     Radio     Buildings — Spec. 

3069 — Haiti June  20 


MISCELLANEOUS 

July      6  Flood       Contiol       Work — 

Dayton,   O June  20 
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Committee  on  Development  of  the  American  Society 

of  Civil  Engineers 

The  following  preamble  and  resolutions  were  adcj)ted  by  the  Board  of  Direction,  June  18,  1918: 


The  development  and  application  of  the  sciences 
in  recent  decades  have  caused  profound  changes  in 
the  social  and  industrial  relationships  of  all  peoples. 

The  engineer  has  been  a  leader  in  this  progress. 

Sociological  and  economic  conditions  are  in  a  state 
of  flux  and  are  leading  to  new  alignments  of  the 
elements  of  society. 

These  new  conditions  are  affecting  deeply  the  pro- 
fession of  engineering  in  its  services  to  society,  in 
its  varied  relationships  to  communities  and  nations, 
and  in  its  internal  organization. 

A  broad  survey  of  the  functions  and  purposes  of 
the  American  Society  of  Civil  Engineers  is  needed 
in  order  that  an  intelligent  and  effective  readjust- 
ment may  be  accomplished  so  that  the  society  may 
take  its  proper  place  in  the  larger  sphere  of  influ- 
ence and  usefulness  now  opening  to  the  profession. 

Such  a  survey  and  readjustment  can  be  accom- 
plished successfully  only  with  the  aid  of  the  mem- 
bership throughout  the  country. 

Any  steps  toward  changes  in  organization  must 
lead  to  a  revision  of  the  constitution  of  the  society, 
which  has  not  been  materially  modified  for  many 
years,  during  which  the  society  has  grown  rapidly 
and  has  established  22  local  associations  of  members. 

The  constitution  should  be  revised  only  after 
securing  the  views  of  the  membership  of  the  society, 
as  to  what  its  purposes  and  activities  should  be  and 


BY  FAR  the  best  news  in  things  engineering  in  many 
a  day  is  the  action  of  the  Board  of  Direction  of  the 
American  Society  of  Civil  Engineers  in  creating  a  com- 
mittee on  development.  Its  mere  creation  would  be  of 
importance,  but  when  the  project  is  launched  with  a 
preamble  setting  forth  the  effect  of  world  changes  upon 
the  work  of  the  engineer,  and  indicating  that  such 
changes  necessitate  a  broad  survey  of  the  functions  and 
purposes  of  the  society,  to  the  end  that  it  "may  take  its 


OS  to  the  instrumentalities  through  which  these  pur- 
poses and  activities  should  be  carried  out. 

Any  changes  in  organization  must  take  into  ac- 
count all  the  conditions  above  indicated,  jnd  also  the 
relationship  of  the  American  Society  of  Civil  En- 
gineers to  other  engineering  organizations  and  to 
the  public. 

Therefore,  resolved,  that  a  committee  be  created 
to  report  on  the  purposes,  field  of  work,  scope  of 
activity  and  usefubiess,  ■  'hods 

of  work  of  the  .American  .^  ^<iers. 

and  to  make  recommendations  concerning  tksss 
matters;  the  committee  to  consist  of  one  member 
chosen  by  each  local  association  of  members,  and 
seven  members  at  large  appointed  by  the  president. 

Resolved,  that  the  president  be  instructed  to  select 
from  this  committee  an  executive  cnmntiftee  of  not 
less  than  five  nor  mot:  than  niv.'  s  and  to 

appoint  the  chairman  of  this  ext.:.  jmmittee. 
who  shall  also  be  the  chairman  of  the  general 
committee. 

Resolved,  that  the  president  be  instructed  to  pre- 
pare a  precept  for  the  general  guidance  of  this 
committee. 

Resolved,  that  this  committee  b-  '    ;"  '     rrr-- 

sent  to  the  Board  of  Direction  a  y  ■.,  '«..      -. 

not  later  than  Nov.  t.  1918,  so  that  it  mav  be  printed 
and  distributed  to  the  membership  in  advance  of  the 
annual  meeting  in  January.  1919.  at  which  meeting 
it  will  be  presented  for  discussion. 


proper  place  in  the  larger  .spherv  of  intuu  ■  •  r  !  ;  • 
fulness  now  opening  to  the  profession."  wo  r.ivo  reu.-ni 
for  the  greatest  satisfaction.  Surely  this  action  must 
mark  the  end  of  the  uUni-<rons€r\ative  regime  for  which 
the  society  has  been  noted.  It  alig.is  itself  with  the 
forces  that  are  to  help  bring  orxler  out  of  ch*o«  when 
peace  comes.  It  is  to  prepare  now  to  pUy  ita  part. 
Assuredly  the  influence  and  help  of  the  leading  body 
of  engineers  will  be  needed  in  the  determination  of  a 
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social,  economic  and  political  order  more  largely  condi- 
tioned by  engineering,  by  science,  than  any  other  the 
world  has  known.  Not  only  is  the  society  to  be  con- 
gratulated, but  also  the  profession  at  large  and  the 
public.  We  sense  from  the  spirit  of  the  preamble  of 
the  resolutions  that  the  public  is  to  be  the  chief  gainer 
from  the  awakening. 


NO  ONE,  we  believe,  is  in  a  position  to  commend 
this  action  more  heartily  than  is  this  journal.  For 
years  its  predecessors,  Engineering  News  and  En- 
gineering Record,  were  persistent  critics  of  the  society, 
while  their  pages  were  a  forum  where  the  profession 
discussed  the  society's  inactivity.  There,  too,  was  found 
the  news  of  the  activities  of  other  bodies  forming  a 
striking  contrast  with  the  society's  inaction,  and  helping 
to  build  up  the  sentiment  that  has  culminated  in  the 
board's  resolution.  The  role  of  critic  has  not  been  a 
pleasant  one,  for  the  traditonal  policy  of  the  society  has 
been  to  discourage  criticism  of  its  affairs  and  to  attempt 
to  discredit  those  who  differed  with  the  management. 
The  differences,  happily,  have  now  disappeared,  and  this 
journal  is  sure  that  its  own  endorsement  of  the  commit- 
tee will  be  matched  in  heartiness  by  that  of  the  former 
ultra-conservative  group,  now  apparently  converted. 


IMPROVEMENT  can  hardly  be  made  either  in  the 
preamble  or  in  the  resolutions  themselves.  The 
charter  is  a  broad  one.  There  is  recognition  of  the 
influence  of  engineering  on  social  and  industrial  rela- 
tionships, of  the  part  the  profession  and  the  society 
should  play  in  the  reconstruction  following  the  war,  of 
the  necessary  rewriting  of  the  society's  constitution  to 
fit  the  new  conditions,  of  the  responsibility  of  the  so- 
ciety to  the  public.  The  committee  is  bidden  to  survey 
"purposes,  field  of  work,  scope  of  activity  and  useful- 
ness, organization  and  methods  of  work,"  and  to  make 
recommendations  concerning  these  matters.  Fortu- 
nately, it  is  not  a  committee  of  the  board  of  direction 
(though  there  may  be  board  members  on  it)  ;  the  geo- 
graphical distribution  is  wide,  and  the  resolution  de- 
mands results — a  preliminary  report  by  Nov.  1 — so  that 
the  committee  cannot  remain  inactive.  On  account  of 
the  mode  of  selection  provided  there  will  not  be  merely 
wide  geographical  distribution,  but  a  varied  member- 
ship, progressive  and  conservative,  while  best  of  all  the 
committee  begins  its  work  under  a  president.  Professor 
Talbot,  who  has  demonstrated  in  the  reports  of  the 
committees  on  concrete  and  reinforced  concrete  and  on 
stresses  in  railway  track  his  ability  to  grasp  a  problem 
broadly,  to  lay  out  an  all-inclusive  program,  to  devise 
methods  for. getting  all  the  facts,  to  draw  sound  conclu- 
sions, and  to  put  facts  and  conclusions  together  into  a 
report  that  carries  conviction.  His  talent  and  leadership 
are  a  warrant  that  the  committee  will  produce  a  fruit 
fully  up  to  the  hopeful  promise  of  its  charter. 


THOSE  accepting  membership  on  the  committee  will 
be  undertaking  a  great  responsibility — but  will 
have  an  opportunity  commensurate  thereto.  They  will 
have  a  part  in  preparing  this  great  society  for  its  place 
in  the  social  order  that  shall  come  out  of  the  war.  The 
part  played  will  be  big  or  little,  fruitful  for  newborn 
generations  or  innocuous,  pregnant  with  possibilities 


for  future  influence  or  sterile,  in  accordance  with  the 
grasp  displayed  by  the  committee.  No  one  should 
accept  membership  who  cannot  give  it  much  time,  hard, 
painstaking  work,  who  will  not  accept  it  as  a  patriotic 
as  well  as  a  professional  duty.  Rightly  appraised,  it 
will  rank  with  war  work  in  its  service  to  the  nation. 


FINALLY,  the  American  Society  of  Civil  Engineers 
has  by  this  action  set  a  great  example  for  the  other 
national  engineering  societies.  They,  too,  need  to 
appoint  development  or  reconstruction  committees. 
Four  such  committees  at  work  would  inevitably  com- 
pare notes,  and  cooperate,  with  the  result  that  the  whole 
profession  would  be  advancing  "company  front"  on  a 
program  based  on  the  broadest  investigation  and  most 
thorough  discussion  of  the  engineer's  relations  to  his 
work,  to  his  professional  brethren,  and  to  society.  The 
opportunity  is  such  as  has  never  before  been  put  before 
the  profession.  Counting  on  the  progressiveness  of  the 
national  societies  of  mechanical,  electrical  and  mining 
engineers,  we  predict  that  the  opportunity  will  not  be 
neglected. 

Joint  Management  of 

Water  and  Light  Plants 

CONSOLIDATION  of  the  municipal  water  and  light 
plants  of  a  small  Western  city  is  proposed.  There 
are  a  number  of  such  consolidations  under  private 
ownership  and  a  few  under  public.  Not  the  least  of 
the  arguments  for  joint  operation  of  such  works  is 
that  the  smaller  cities  can  readily  afford  the  services 
of  a  single  technically  trained  manager  where  the 
chances  are  that  with  separate  operation  two  mediocre 
men  would  be  employed  at  a  combined  salary  nearly  if 
not  quite  as  large  as  would  be  required  for  an  able 
manager.  Conservation  of  managerial  ability  is  a 
still  stronger  reason  for  joint  management  in  war  time. 

Mosquito  Control  an 

Engineering  Problem 

MOSQUITO  reduction,  which  is  rightly  receiving 
considerable  attention,  but  deserves  far  more,  is 
primarily  an  engineering  problem.  The  first  point  of 
attack  should  be  the  removal  of  breeding  places  by 
drainage.  Oiling  is  a  mere  palliative,  although  often 
necessary  until  drainage  can  be  effected  or  where  for 
any  reason  it  cannot  be  successfully  carried  out.  The 
mosquito  is  always  a  nuisance  and  often  a  grave  danger. 
Successful  control  under  the  most  trying  conditions 
shows  that  there  is  no  excuse  for  the  mosquito  pest  and 
danger  in  this  country.  Give  engineers  a  moderate 
amount  of  money  and  they  will  conquer  the  mosquito 
and  malaria,  as  they  have  already,  water-borne  typhoid. 

Existing  Sewers  Should  Be 
Utilized  to  the  Utmost 

WAR  conditions  have  brought  sewer  extensions  to 
a  standstill  in  many  cities.  This  makes  it  all  the 
more  desirable  that  such  lateral  sewers  as  have  been 
provided  should  be  utilized  to  the  utmost.  In  Louisville, 
Ky.,  there  are  20,000  privy  vaults,  according  to  Major 
L.  F.  Fricks,  who  is  in  charge  of  work  being  done  there 
by  the  U.  S.  Public  Service  in  the  interest  of  the  extra- 
cantonment  zone.     Presumably  a  large  percentage  of 
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these  are  on  sewered  streets.  The  same  is  true  of  thou- 
sands of  privy  vaults  in  other  cities.  What  is  needed  in 
such  cases  is,  first,  backbone  on  the  part  of  the  city 
authorities  to  pass  an  ordinance  requiring  all  houses 
on  streets  with  sewers  to  be  connected  with  the  sewers 
and  their  privies  and  cesspools  abolished,  and  good  stiff 
backbone  to  enforce  the  ordinance.  No  Capital  Issues 
Committee  stands  in  the  way  of  such  action. 

Government  to  Control 
All  Supply  of  Labor 

EVERY  employer  should  give  the  fullest  measure  of 
support  to  the  Department  of  Labor  in  its  assump- 
tion of  the  responsibility  for  the  distribution  of  labor 
among  the  industries  of  the  country.  The  department 
has  taken  the  only  practicable  means  of  ending  the 
confusion  that  now  prevails  in  the  labor  market.  The 
country  cannot  afford  to  have  contractors  on  Govern- 
ment work  and  manufacturers  of  war  materials  bidding 
against  each  other  for  men.  Neither  can  it  afford  to 
permit  manufacturers  of  things  that  could  be  tem- 
porarily dispensed  with  to  dip  into  the  almost  empty 
reservoir  of  labor.  On  the  other  hand,  the  department 
is  assuming  a  tremendous  responsibility.  It  must  keep 
things  moving.  It  must  really  supply  labor  to  those 
that  should  be  supplied.  If  it  cannot  meet  these  calls 
as  well  as  the  present  method  of  unrestricted  competi- 
tion for  labor,  the  object  of  the  step  will  not  be  gained, 
and  we  will  be  compelled  to  return  to  inadequate 
methods.  If  general  support  gives  assurance  of  success 
it  should  not  fail.  We  are  daily  demonstrating  the 
national  willingness  to  change  existing  practices  if  war 
needs  are  thereby  served. 

Centralizing  Federal 
Highway  Control 

WITH  the  organization  of  the  United  States 
Highway  Council,  reported  in  the  news  section 
of  this  issue,  it  is  hoped  that  the  last  knot  of  the 
highway  construction  and  maintenance  tangle  has  been 
untied.  Heretofore,  it  has  been  necessary  for  those 
desiring  money,  materials,  or  transportation  facilities 
for  highway  work,  to  get  permission  from  several 
Government  agencies.  This  entailed  great  loss  of  time 
and  money.  The  committee  now  formed,  because  of 
its  composition,  will  presumably  be  able  to  settle 
expeditiously  all  questions  relating  to  highways,  to 
issue  permits,  establish  priorities  and.  in  general,  to 
coordinate  all  departments  having  to  do  with  highway 
work.  If  the  authority  proves  to  be  as  wide  .hs  is  in- 
dicated, the  public  can  expect  this  council  to  act  con- 
structively and  promulgate  a  policy  which  will  establish 
definitely  the  basis  on  which  work  may  go  forward. 
Negative  action  in  curtailing  work  is  not  sufficient  for 
the  present  emergency,  but  definite  action  taken  after 
a  broad  view  of  conditions  and  .setting  forth  just  what 
may  be  done  would  relieve  the  uncertainty  under  which 
the  various  highway  departments  and  material  interests 
have  had  to  labor. 

Reconstruction  Program 
Making  Progress 

JUST  as  in  England  thought   began  to  be  given  to 
reconstruction  when  the  military  program  was  well 
in  hand,  so  here,  seeing  clearly  now  the  demands  that 


war  makcM  and  the  amerUkm,  fff^t^ynMl  and  ftaftatUI. 
that  are  neceMary,  we  are  h*  *o  think  of  the 

fra  that  will  follow  the  confl:  .  .  are  deCcnniaed 

that  we  .ihall  l)e  better  prepared  for  peace  than  we  were 
for  war.  If  we  do  not  meet  the  retom  of  peac*  with 
a  well-matured  profrnm  we  ahall  expertente  a  very 
severe  depression,  with  ^eat  hard«hipa  for  thoae  aeek* 
ing  reentrancc  to  civil  life,  and  chaoa  In  conrertinf  the 
regime  of  Government  control  into  a  peace  time  syitem. 
That  we  mean  to  be  prepared  is  becominf  more  evident 
every  day.  The  articles  by  Winffrore  Bathon  on  a  re- 
construction commis.sion  printed  in  thia  paper  and  in 
the  other  McGraw-Hill  publications  have  created  a  pro- 
found impres.sion.  and  have  undoubtedly  been  a  factor 
in  expediting  the  action  of  the  cabinet  memben.  aetiac 
as  the  Council  of  National  Defease,  in  reeomiiModiflC 
to  the  President  the  deaiynation  of  the  council  aa  the 
coordinating  and  directing  head  of  such  a  commiaakm. 
Further  recent  developmenth  are  the  meeting  laat  week 
in  Chicago  of  a  group  of  man;-  -*  and  pobUahen 

to  consider  plans  for  after-th'  imsmum  aad  the 

action  of  the  American  Society  of  Civil  FnjinccrM  in 
creating  a  committee  on  development  Moreover,  C.  H. 
Blackall,  the  eminent  Boston  architect,  in  an  article  re- 
printed on  p.  1238,  calls  upon  the  architectural  profaa- 
sion  to  consider  its  status  after  the  war.  Preparadaaaa 
for  peace — no  less  important  than  preparedaeaa  for 
war — such  is  the  mission  of  all  these  studiea  of 
struction  and  readjustment. 


Federal    Control    of    Transportation    Most 
Take  Precedence  of  State  Control 

FEDKRAL  control  of  interstate  con-.n-.erce  e*tablnh«J 
by  the  Constitution  may  not  be  interfered  with  by 
the  action  of  any  State.  This  one  principle  woqU  aean 
to  be  sufficient  to  make  n.:"  aid  the  bw  reeaotiy 

passed  by  the  New  York  I.  :e  declaring  that  Mqr 

railroad  bridge  bu.'t  across  th>.-  Hudsoo  bekyw  Trcfy 
must  have  the  approval  of  the  State  Cn^neer  and  the 
Superintendent  of  Public  Works. 

Federal  statutes  give  to  the  Army  eaxincen  the 
authority  over  structures*  erected  on  or  over  navifable 
streams.  It  is  well  settled  that  the  control  of  navi^tion 
on  all  streams  which  form  a  link  in  inter»tate  coounerc 
is  under  Federal  jurisdiction.  If  the  State  were  abo 
given  authority,  the  way  wouM  at  once  be  optPed  for 
State  interference  with  the  free  flow  of  < oiiiinf  la 
order  to  benefit  local  interesta. 

As  described  in  KnifiHterimg  Neare-i^ererd  of  Maj  91^ 
the  pas.si>v;e  of  the  New  York  law  was  an  outcome  of 
opposition  by  the  city  of  Albany  to  the  project  of  the 
Now  York  Central  R.  R.  to  buikJ  a  new  bridge  over  the 
Hudson  Kiver  at  Castl.ton.  a  few  miles  befew  Albady. 
and  a  cut-off  line  to  divert  freight  trait.5  around  the 
congestion  of  the  Albany  district. 

All\iiiy    opiwsed    the    C*stl» '  tije    and    cut-off 

ostotisiMy    because    it    was    a-  nat    the    bridire 

would  interfere  with  navigating  ocean  steamers  to 
Albany  at  some  time  in  the  future.  The  real  reason 
was  the  fear  that  Alban>'  would  suffer  in  prestige  by 
being  '"left  on  as" 

Under  private  >  ;>  and  management  the  rail- 

ways have  generally  been  powerless  to  carry  out  needed 
works  for  public  benefit  in  the  face  of  local  opposition. 
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Under  Government  operation  it  should  no  longer  be 
possible  for  the  political  influence  of  a  city  or  of  a 
State  to  obstruct  works  that  are  in  the  interest  of  the 
nation  as  a  whole. 

As  for  the  Castleton  bridge  project,  the  expenditure 
of  five  or  six  million  dollars  and  some  25,000  tons  of 
steel  is  a  large  enterprise  in  the  present  emergency,  in 
spite  of  the  urgent  need  of  relief  for  freight  congestion 
in  the  territory  affected.  The  principle  involved,  how- 
ever, is  too  important  to  be  passed  by  without  notice. 
Consideration  for  the  desires  of  local  authorities  where 
local  conditions  are  concerned  must  not  be  carried  to 
the  length  of  permitting  any  State  to  dictate  regarding 
interstate  transportation  in  a  case  where  the  State's 
requirements  run  counter  to  the  national  interest. 

Bad  Garbage  Contract  System  Prevails  at 
Philadelphia  and  Elsewhere 

ANOTHER  chapter  has  been  written  in  the  long 
story  of  garbage  contract  mismanagement  in 
America.  Philadelphia  is  again  the  scene,  and  letting 
a  yearly  contract  for  work  requiring  large  capital 
outlay  is  the  setting.  This  time  a  point  has  been 
scored  in  favor  of  the  city  but  the  gain  is  not  as 
large  as  it  should  be  and  the  incident  serves  to  call 
attention  yet  again  to  one  of  the  weakest  spots  in 
municipal   administration   in   this    country. 

For  reasons  best  known  in  Pennsylvania,  the  legis- 
lature of  that  state  withholds  power  from  Philadelphia 
to  let  a  garbage  collection  and  disposal  contract  for 
more  than  a  year.  The  case  would  be  bad  enough  if 
equipment  for  collection  were  the  only  capital  outlay 
required  from  the  contractor,  but  a  huge  and  costly 
reduction  plant  has  to  be  provided  as  well. 

This  means  either  an  enormous  price  for  the  service, 
an  immense  capital  risk,  or  a  gamble  on  political 
control — ^perhaps  more  correctly  all  three.  To  make 
the  game  safer  for  the  contractor  and  for  his  political 
partners,  the  common  practice  is  to  defer  invitation 
of  bids  until  well  toward  the  end  of  the  yearly  con- 
tract. Under  the  Blankenburg  administration,  M.  L. 
Cooke,  then  director  of  public  works,  secured  reduction 
in  contract  prices  for  two  years,  then  an  underbid 
from  a  competitor  of  the  concern  which  had  held  the 
contract  for  six  or  eight  years;  but  the  low  bidder 
succumbed  before  the  end  of  the  year — as  the  sponsors 
for  this  system  intend  shall  be  the  result  if  anyone 
ventures  to  break  in.  Mr.  Cooke  then  tried  early 
advertising  for  bids,  but  the  old  contractor,  feeling 
secure  again,  would  not  bid  early  and  got  the  contract 
later.  The  legislature  refused  to  give  the  city  control 
of  the  situation  and  the  price  mounted  up  again.  This 
year,  the  early  bidding  plan  was  again  tried.  The 
present  contractor  again  refused  to  bid  so  long  in 
advance,  but  a  bid  was  put  in  and  a  contract  has  been 
awarded  at  a  price  $89,000  lower  than  the  present 
contract  price,  as  stated  in  more  detail  on  p.  1245.  The 
new  bidder  is  said  to  represent  the  American  Agri- 
cultural Chemical  Co.,  and  therefore  may  be  expected 
to  command  capital,  p»*actical  experience  and  technical 
ability. 

Congratulations  for  Philadelphia  must«be  tempered 
with  the  reflection  that  whatever  its  gain  under  the 
new  contract  may  prove  to  be  it  might  have  been  greater 


and  more  permanent  under  a  rational  contract  system. 
The  new  bidder  assumes  risks  on  a  one-year  contract 
which  would  disappear  under  say  a  ten-year  contract 
period,  with  provisions  for  renewal  on  terms  protecting 
both  parties.  In  other  words,  the  contract  price  might 
have  been  lower  still  had  the  contractor's  risks  been 
reduced  to  reasonable  proportions. 

Including  garbage  collection  and  disposal  in  one 
contract  not  only  lessens  competition,  the  two  branches 
of  the  service  being  so  different,  but  it  also  blinds 
the  eyes  and  blunts  the  judgment  of  the  city  when  it 
attempts  to  determine  the  reasonableness  of  the  bids. 
Garbage  now  has  considerable  value  for  either  reduction 
purposes  or  food  for  hogs.  Whether  a  city  is  getting 
this  value  for  its  garbage  is  uncertain  unless  the  mate- 
rial is  bid  for  separately. 

Philadelphia  does  not  stand  alone  in  mishandling 
garbage-disposal  contracts,  but  considering  its  size  and 
the  badness  of  its  usual  practice  it  seems  to  afford  the 
worst  example. 


Dump  Cars  May  Relieve  Car  Shortage 

USE  of  large  dump  cars  to  transport  such  bulk  mate- 
rial as  gravel,  sand  and  broken  stone  is  one  means 
of  partly  offsetting  the  shortage  of  freight  cars.  Dump 
cars  of  this  class,  having  a  capacity  of  12  to  30  cu.yd., 
are  in  common  use  for  main-line  transportation  of  ex- 
cavated material  in  railway  construction  and  improve- 
ment work.  Some  railways  which  have  a  considera:ble 
number  of  such  cars  have  been  putting  them  to  good 
use  recently  in  the  haulage  of  materials  for  their  own 
concrete  work.  Contractors  have  similar  equipment 
which  could  be  used  for  their  own  work  or  made  avail- 
able for  general  transportation. 

It  would  seem  practicable  to  utilize  these  cars  also  for 
hauling  coal,  especially  on  short  hauls  between  local 
mines  and  towns.  In  fact,  some  mines  are  using  them 
to  haul  coal  from  the  shaft  to  stockpiles  at  times  when 
no  railway  cars  are  on  hand  for  loading.  In  this  way 
they  avoid  the  necessity  of  shutting  down  the  mines  while 
waiting  for  a  supply  of  cars.  Sand  has  proved  a  trouble- 
some material  to  transport  by  dump  cars  in  some  cases, 
especially  with  old  cars,  as  there  is  likely  to  be  consider- 
able loss  by  leakage  around  the  movable  sides.  For  con- 
tinuous use  of  this  kind,  however,  it  would  be  an  easy 
matter  to  fit  canvas  or  building  paper  along  the  sides, 
to  cover  the  joints. 

The  load  capacity  of  a  large  dump  car  is  relatively 
small,  as  compared  with  a  gondola  car,  owing  to  the 
shallow  sides.  Higher  sides  have  been  fitted  to  some  of 
the  cars  used  at  coal  mines,  so  as  to  increase  the  capacity 
materially.  This  might  not  be  desirable  for  cars  in 
railway  service,  however,  owing  to  the  high  center  of 
gravity  of  the  load.  Cars  of  this  class  intended  for  rail- 
way operation  on  main  lines  have  standard  couplings 
and  air-brake  equipment  to  meet  the  requirements  of  the 
Federal  regulations.  The  principal  precaution  needed 
is  the  blocking,  chaining  or  otherwise  securing  of  the 
bodies  to  prevent  undue  swaying  or  accidental  dumping 
in  transit.  On  the  whole,  it  appears  that  the  use  of  the 
dump  car  in  certain  lines  of  freight  traffic  may  be  de- 
veloped to  a  considerable  extent  to  meet  present  condi- 
tions and  emergencies. 


June  27,  1918 


ENGINEERING    N  E  W  S  - R  E  G  O  R  D 


rjib 


Extension  to  Superior  Ore  Dock  Built  of  Concrete 

Northern  Pacific  Structure  Has  Frame  Resting  on  Wood  Piles  and  Sand-Filled 
Timber  Cribs — Detail  Differences  from  Similar  Older  Design 


AREINFORCED-CONCRETE  extension  to  an  exist- 
ing steel  ore  dock  is  now  being  completed  for  the 
Northern  Pacific  Ry.  at  Superior,  Wis.  This  is  the  sec- 
ond concrete  structure  for  this  use,  the  first  being  the 
•jue  built  for  the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie 
Ry.,  at  Ashland,  Wis.,  and  described  in  Engineering 
News,  Aug.  10,  1916.  The  two  structures  have  some- 
thing in  common,  but  the  details  are  sufficiently  different 
to  warrant  a  description  of  the  later  of  the  two. 

The  old  Northern  Pacific  dock  was  612  ft.  long,  with 
steel  pockets  tied  to  a  concrete  foundation.  It  had  102 
of  these  pockets,  each  with  a  capacity  of  350  tons,  cr 
seven  carloads.  The  extension  is  600  ft.  long  and  will 
have  100  pockets  of  the  same  capacity. 

As  shown  in  the  detailed  drawings  herewith,  the  foun- 
dation of  the  extension  is  a  timber  crib  66  ft.  wide  and 
600  ft.  long.  The  crib  is  made  up  of  outer  walls  each 
16  ft.  wide  and  25  ft.  deep,  driven  full  of  60-ft.  piles  on 
3-ft.  centers.  The  crib  was  built  in  two  sections  40^ 
and  200  ft.  long.  They  were  erected  on  the  ice,  which 
was  cut  out  from  around  them  when  they  were  ready  to 
be  sunk.  After  being  sunk  the  entire  inclosure,  as  well 
as  the  crib  walls,  was  filled  within  one  foot  of  the  top 
with  sand  pumped  in  by  a  suction  dredge.  The  pile  cut- 
off was  1  ft.  above  the  sand  level.  On  the  sand  there 
was  then  placed  a  reinforced-concrete  mat  with  a  para- 
pet wall  and  fender  8-ft.  high  and  overhanging  the  crib 
1?;  in.,  as  shown  in  the  detail.  The  base  of  this  fender 
is  protected  by  two  12-in.  35-lb.  I-beams  set  in  the  con- 
crete to  take  the  shock  from  landing  boats. 

On  the  concrete  mat,  the  top  of  which  is  above  water 
level,  are  the  foundation  columns  which  support  the  re- 
inforced-concrete pockets  or  bins.  »  These  columns  or 
posts  are  2  ft.  9  in.  by  9  ft.  4  in.  in  section  and  are 
spaced  12  ft.  center  to  center  lengthwise  of  the  dock 
and  set  back  from  the  face  of  the  fender  6  ft.  6  in. 
Each   post   is   directly  under  the   dividing  wall   of  a 


pocket  and  this  wall  has  for  additional  support  a 
bracket  extending  down  to  the  cros.s  beams  tying  to- 
gether oppo.site  po.^ts.  The  bins  themselves  are  concrete 
sloping  walls  reinforced  as  slabs.  There  are  some  in- 
teresting differences 
in  the  design  of  this 
structure  and  that  at 
Ashland.  The  Ash- 
land dock  has  circular 
front  walls  for  the 
pockets,  this  being  a 
characteristic  feature 
of  the  Tohz  ore  dock 
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patents  under  which  the  Ashland  dock  was  built.  The 
thrust  of  the  ore  in  the  pockets  is  taken  care  of  by  the 
circular  band  rods  running  back  into  the  bin  dividing 
walls.  At  Superior  the  front  walls  are  flat  slabs  10  in. 
thick  placed  at  right  angles  to  the  transverse  walls,  the 
whole  being  figured  as  a  rectangular  bin. 

In  both  docks  the  concrete  was  poured  in  three 
operations:  first,  the  foundation  mat  and  column  foot- 
ings: second,  the  columns  at  the  under  side  of  the  bin 
floors,  and  third,  the  concrete  storage  bins.  .  At  both 
docks  the  expansion  joints  are  120  ft,  apart.     At  the 
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DETAILS  OF  THE  REINFORCEMENT  OF  THE  ORE  POCKETS 


Ashland  dock  the  expansion  joint  and  construction 
joints  were  made  coincidently,  requiring  approximately 
five  days'  continuous  pouring  to  complete  the  section. 
Tn  the  Superior  "dock  the  construction  joints  were 
spaced  24  ft.  apai-t,  that  is  at  every  other  pocket,  and 
only  16  hours  was  required  to  pour  the  section.  In 
both  docks  the  concrete  mixture  is  1:2:5  for  the  sub- 
.'tructure  and  1:2:4  for  the  pockets. 

The  openings  in  the  pockets  at  the  Superior  dock 
are  8x7  ft.  with  Dickerson  patented  steel  self-closing 
gates  weighing  850  lb.  opened  by  a  hoisting  device  set 
OP  the  runway  outside  of  the  railing  of  the  upper  deck. 
A  power  device  is  to  be  installed  for  operating  the 
gates,  and  a  similar  hoist  will  raise  and  lower  the 
chute  located  at  the  track  level  of  the  dock. 

A  description  of  the  equipment  used  in  the  construc- 
tion of  the  dock,  and|a  list  of  the  personnel  engaged  in 
the  work,  are  in  the  article  which  follows. 


ERY  effective  contractors'  equipment  marked  the 
construction  of  the  ore  dock,  the  design  of  which 
is  described  on  the  preceding  page.     Sinking  the  cribs, 
driving  the  piles  and   placing  the   superstructure   fol- 
lowed  in   orderly  sequence 
and  the  work  was  carried 
through  on  schedule  time 
in   spite  of  an   unusually 
severe  winter. 

The  new  ore  dock  is  now 
practically  completed,  work 
having  started  in  the  early 
winter  of  1916-1917.  The 
excavation  of  the  site  for 
the  extension  was  made  by 
the  Zenith  Dredge  Co.,  of 
Duluth,  and  was  just  com- 
pleted when  the  bay  began 
to  freeze  over.  As  soon  as 
the  ice  sheet  was  strong 
enough  work  was  started 
on  the  crib.  As  the  sides 
of  the  crib  were  tied 
through  with  sets  of  10  x 
12-in.  timbers  at  every 
third  panel  point,  six 
courses  of  timber  had  to  be 
laid  up  before  sinking  could 
be  started.  The  ice  was 
then  cut  out  along  the 
lines  of  the  timber  and  al- 
lowed to  float  up  in  each 
compartment. 

The  crib  was  sunk  by 
means  of  sand  pockets  and 
after  the  sinking  was 
started  was  kept  so  that 
the  top  course  only  was 
slightly  above  the  ice.  This 
greatly  reduced  the  labor  of  handling  and  placing  of 
timbers.  A  hoisting  engine  on  the  shore  yarded  all 
the  timber  out  on  the  ice  with  a  long  cable  working 
through  a  tail  block.  The  piling  was  afterward 
handled  in  the  same  way.  The  crib  timbers  were 
placed  by  a  small  crew  of  men  with  peaveys.  Three 
air  boring  machines  were  used  for  boring  the  holes 
and  drift  bolts  were  driven  with  10-lb.  sledges.  The 
p-realest  difficulty  was  found  in  keeping  the  crib  cut  free 
from  the  ice  and  in  breaking  away  the  ice  from  under 
the  timbers  after  the  settlement  began. 

After  the  crib  was  seated  the  interior  ice  cakes  were 
removed  and  the  piledriving  began.  This  was  done  by 
two  turntable  drivers  equipped  with  60-ft.  leads  and 
drop  hammers.  One  driver  with  an  81 -in.  x  10  hoist- 
ing engine  and  swinging  gear  and  a  4300-lb.  hammer 
drovo  168  60-ft.  piles  in  9  hr.  Each  rig  drove  over 
^00  piles   per  day   when   working  conditions   were   at 
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all  favorable.  A  48-in.  circular  saw  worKing  in  a 
short  set  of  leads,  the  frame  of  which  was  built  similar 
to  a  light  turntable  driver,  was  used  for  cutting  off 
the  piles.  This  machine  moved  on  rails  along  the  deck 
of  a  scow  and  all  piles  were  reached  by  it  except  the 
center  row,  which  had  to  be  cut  by  hand. 

The  railway  company  provided  two  tracks  on  a  sand 
fill  west  of  the  dock  site  for  handling  material  and 
plant.  The  contractor  extended  one  of  these  tracks 
across  the  shore  end  of  the  slip  on  a  pile  trestle  and 
then  under  the  existing  dock  and  along  its  center  line 
to  the  new  work.  As  the  work  of  the  dock  extension 
progressed  this   track  was   extended   along    its   center 


to  pour  60  ft.  of  the  ba«e  at  a  setting  and  the  belt  was 
extended  as  the  work  prognntd  in  60-ft.  sections. 

The  oncrete  plant  consisted  of  a  32  x  80-ft.  scow 
with  a  128-ft.  tower  equipped  with  In.sley  quick  shift 
boom  and  hopper  spouting  outfit  which  permitted 
quick  adjustment  for  three  different  elevations  re- 
quired for  ba.se,  column.s  and  bins,  and  a  i-yd.  batch 
mixer  surmounted  with  batch  hopper  and  charging 
hoppers  which  were  supplied  by  a  buclcet  con- 
veyor. A  movable  tripper  delivered  sand  and  gravel 
from  any  required  point  along  the  belt  conveyor  into 
the  boot  of  the  bucket  conveyor  on  the  mixer  scow.  A 
7  x  10-in.  engine  operated  the  concrete  bucket  and  the 


LOCOMOTIVE   CRANK   HANDLING   FORMS-ST'FF.Kr.    DERRTK   ON   -.'OLrMNS   AND   CONCRETK  Cm^INO    PUANT 


line,  using  the  I-beams  of  the  permanent  top  of  the 
dock  for  stringers.  A  switch  was  put  in  this  track 
under  the  old  dock  and  this  second  spur  was  carried 
up  an  incline  over  the  sand  and  gravel  bins,  which 
were  located  at  the  end  of  the  old  dock. 

Drop  bottom  cars  were  used  and  after  being  switched 
to  the  foot  of  the  incline  by  a  contractor's  locomotive 
they  were  pulled  up  over  the  bins  by  means  of  a  cable 
and  low-geared  hauling  engine.  The  sand  and  gravel 
were  run  out  of  these  bins  by  hopper  gates  onto  a 
16-in.  belt  conveyor  running  under  the  bins  and  then 
by  means  of  a  short  cross-conveyor  to  another  16-in. 
belt  running  along  the  outer  edge  of  the  new  concrete 
base  to  the  concrete  plant.     This  plant  was  arranged 


iiuick  shift  boom  rig.  also  being  equipped  with  a  third 
drum  and  niggerheads  for  moving  the  scow.  Cement 
was  delivered  partly  by  tender  scow  and  partly  b> 
ordinary  warehouse  trucks  fmm  cars  standing  on 
center-line  track.  Three  tender  scovi.-s  were  used  to 
deliver  and  store  materials,  forms  and  reinforcing  rods. 
This  plant  has  poured  342  cu.yd.  of  concrete  in  less 
than  nine  hours.  The  total  yardage  poured  was  ap 
proximately  20.000  cubic  yards. 

Forms  were  built  on  shore  from  plans  prepared  by 
the  contractors.  Ever>'thing  was  made  to  template  and 
a  power-saw  rig  was  used  where%*er  possible  in  order 
to  reduce  the  number  of  pieces  handled.  The  form 
panels  wore  made  as  large  as  could  be  ^sex  with  the  der- 
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rick  equipment.  Study  was  made  in  preparing  details 
to  permit  of  easy  removal  and  to  avoid  the  use  as  much 
as  possible  of  temporary  stays  as  forms  were  erected. 
The  base  or  mat  forms  were  set  by  a  scow  derrick. 
The  reinforcing  rods  were  then  assembled  on  temporary 
scaffolds,  properly  tied  and  sunk  into  place.    Forms  for 


BELT  CONVEYOR  TAKES  CONCRETE  MATERIAL  TO  MiXER 

diamond-shape  openings  along  the  center  line  of  the 
dock  were  assembled  into  a  complete  unit  on  the  deck 
of  the  scow  and  then  set  in  the  water  in  one  operation. 
Lookout  timbers  had  been  provided  along  the  side  of 
the  crib  to  provide  a  seat  for  the  outside  fender  forms 
which  were  erected  in  24-ft.  panels. 

The  column  forms  were  made  in  six  pieces,  two  for 
each  side  and  one  full  length  section  for  each  end. 
They  were  clamped  with  l-in.  tie-rods  and  Universal 
clamps,  but  on  account  of  the  extremely  heavy  pres- 
sures, threaded  rods  and  nuts  were  substituted  on  the 
lower  walings.  Forms  were  erected  and  removed  by  a 
locomotive  crane  working  on  track  along  center  line. 

At  the  request  of  the  contractor  the  concrete  tie 
member  under  the  bins  was  changed  from  a  casc-ift- 
place  beam  to  one  precast  in  the  material  yard  and 
raised  to  place  by  locomotive  crane.  This  provided  a 
support  for  the  traveling  platform  used  in  erecting 
bents,  trusses,  etc.  These  ties  weighed  nine  tons.  One 
stiffleg  derrick  with  80-ft.  boom  moved  on  top  of  con- 
crete columns  and  set  all  forms  up  to  and  including 
the  under  side  of  the  bin  slab.  This  machine  also 
placed  ?teel  bin  mouths  and  outside  wall  forms.  Forms 
of  approximately  three  of  the  bin  slab  floors  were 
placed  ahead  of  the  concrete  work  to  permit  of  plac- 
ing the  slaV)  reinforcing  rods. 


A  second  movable  derrick  with  80-ft.  boom,  moving 
on  top  of  the  finished  concrete  bins,  set  and  removed 
the  forms  from  the  upper  side  of  the  bin  floor  and  the 
bin  walls.  Both  derricks  served  the  steel  reinforcing 
crew.  Bin  floor  reinforcement  being  in  place,  the  top 
form  of  the  bin  floor  slab  (in  two  sections)  was  set 
and  this  in  turn  supported  the  wall  form.  As  soon  as 
one  wall  form  was  set  and  braced  the  entire  wall  re- 
inforcement was  set  and  tied.  This  method  permitted 
accurate  setting  and  spacing,  with  freedom  for  work- 
men, who  operated  on  light  swinging  scaffolds  sus- 
pended with  manila  rope  tackle.  The  other  form  of 
the  16-m.  side  wall  was  then  set  and  tie  rods  placed. 
Pockets  were  poured,  two  double  pockets  at  a  time, 
a  construction  joint  being  made  on  the  center  line  of 
the  pocket.  This  required  from  9  to  16  hours  and  an 
average  time  of  12  hours.  Hatchways  in  the  top  slab 
form  permitted  the  removal  of  temporary  bulkheads 
and  careful  cleaning  out  of  the  forms.  To  avoid  con- 
crete falling  free  through  any  height,  pouring  was  then 
made  progressively  through  the  hatchways,  using  a 
tubular  flexible  spout.  Forms  were  removed  by  a  small 
crew  of  men  operating  from  a  movable  erection  scaffold 
and  using  a  winch  and  blocks  for  lowering  the  forms. 

The  first  mat  concrete  was  poured  May  15,  1917,  and 
the  last  superstructure  concrete  Dec.  3,  1917.  Inas- 
much as  the  existing  dock  was  operated  the  entire  sea- 


LOOKING    OVER    THE    PILE-FILLED    CRIBS 

son  of  1917,  the  plant  layout  was  planned  to  permit 
entry  of  ships  to  slip  without  delaying  construction  or 
the  operation  of  the  dock. 

The  plan  was  designed  and  the  construction  work 
carried  out  under  the  supervision  of  H.  E.  Stevens, 
chief  engineer  of  the  Northern  Pacific  Ry.,  by  M.  P. 
Clements,  bridge  engineer.  Siems,  Helmers  &  Schaff- 
ner  were  the  contractors. 
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Government  Steel  Requisitions  Are  on  Safe  Side 

Russia  the  Key  to  Post-War  Trade,  Publisher  of  Iron  Atce  Tells  Meeting  of 
Manufacturers  and  Publishers  Held  in  Chicago 


GOVERNMENT  needs  for  steel  are  enormous,  and 
department  estimates  of  1918  requirements  (which 
caused  the  announcement  that  no  steel  would  remain  for 
ordinary  use)  undoubtedly  err  on  the  safe  side,  W. 
H.  Taylor,  publisher  of  Iron  Age,  told  the  conference  be- 
tween publishers  and  manufacturers,  held  June  17,  in 
Chicago  under  the  auspices  of  the  Allied  Publicity  Bu- 
reau. 

Mr.  Taylor  told  of  some  of  the  recent  stupendous 
achievements  of  the  steel  industry,  and  argued  strongly 
that  the  future  of  that  industry,  and  of  American  busi- 
ness, depend  on  preventing  Germany  from  gaining  con- 
trol of  Russia  and  realizing  independence  of  American 
materials.  Mr.  Taylor's  address,  in  part,  was  as  fol- 
lows: 

This  war  is  more  than  a  conflict  between  armies. 
It  is  a  contest  between  organized  manufacturing  genius, 
man  power,  money,  transportation,  foodstuffs,  raw  ma- 
terials and  fuel.  I  am  frequently  asked  when  this  war 
will  end.  My  answer  invariably  is,  "This  war  will  end 
when  we  whip  Germany."  To  my  mind  there  are  two 
ways  of  driving  the  Germans  out  of  France  and  Bel- 
gium. One,  by  using  the  famous  German  mass  forma- 
tion, which  can  only  be  successful  after  sacrificing  mil- 
lions and  more  millions  of  men;  the  other  is  to  drive 
them,  out  by  overwhelming  them  with  shells  and  by 
poisoning  them  to, death  with  poisonous  gas.  This  will 
call  for  large  caliber  guns  in  numbers  far  beyond  our 
present  manufacturing  capacity.  To  meet  the  situation 
the  United  States  Steel  Corporation  has  begun  to  build 
a  plant  on  Neville  Island,  not  far  from  Pittsburgh, 
which  when  completed  will  be  the  largest  plant  for  man- 
ufacturing ordnance  in  the  world,  not  excepting  the 
Krupp  plant.  The  specifications  for  the  tools  to  equip 
this  plant  are  already  in  the  hands  of  the  tool  builders 
of  the  United  States.  In  addition  to  the  Neville  Island 
plant,  two  other  enormous  plants  that  will  be  devoted  to 
the  manufacture  of  large  ordnance  are  to  be  built  this 
summer.  The  machine  tools  necessary  to  supply  these 
plants,  a  schedule  of  which  has  been  published,  will  cost 
more  than  $18,000,000. 

Tonnage  Must  Be  Increased 

If  we  win  this  war  at  all— and  not  to  win  it  is  un- 
thinkable—it will  be  because  we  stretched  the  American 
steel  industry  from  45  to  50  million  tons  of  steel  ingots 
a  year,  so  that  every  ton  of  ingots  will  reach  from 
Pittsburgh  to  Berlin.  Every  ton  of  steel  converted  into 
a  gun  means  tons  of  steel  in  the  future  to  make  shells 
or  projectiles  for  that  gun.  Every  ton  of  steel  spent  in 
shipyard  construction  means  many  tons  of  steel  later 
for  building  ships  in  that  yard.  Every  ton  of  steel  put 
into  a  vessel  means  many  tons  of  steel  in  future  cargo 
for  that  vessel  to  carry  to  the  battle  front. 

One  of  the  things  that  the  War  Department  wants  is 
more  and  better  steel.  The  best  steel  made  in  the 
United  States  today— I  mean  in  any  considerable  quan- 
tities—is the  steel  made  in  the  electric  furnace,  and  it 


is  valued  highly  indeed.     Only  recf  yeartj  pro- 

duction of  electric  steel  amounted  t'   .  illy  nothiniT- 

Last  year  there  wa.s  manufactured  in  the  United  States 
less  than  2.35,000  ton.s.  Thi.s  year  one  large  mill  alone 
— I  refer  to  the  Illinoi.H  Steel  Co. — will  turn  out  200.000 
tons  in  addition.  The  Midvale  Steel  and  another  large 
concern  are  adding  to  their  plants  large  electric  fur- 
naces that  will  carry  the  yearly  production  well  over 
500,000.  To  give  you  some  idea  of  the  value  of  thi.'« 
.steel,  the  manufacturers  a.s.sert  that  it  may  .Home  day 
solve  the  rail  problem,  as  it  is  tough  and  ductile  at  low 
temperatures.  It  is  ai>serted  that  electric  -tpt'l  will 
double  the  life  of  the  ordinary  rail 

The  Steel  Situation 

In  the  relations  of  the  Government  and  the  iron  and 
steel  industry  a  new  stage  has  been  reached.  Four 
weeks  ago  the  manufacturers  were  told  by  the  Director 
of  Steel  Supply  that  the  Government,  its  allies  and  the 
industries  producing  war  e.ssentials  would  probably  take 
up  the  entire  output  of  steel  in  the  United  States  for  the 
remainder  of  the  year.  A  careful  canvass  has  been 
under  way  meanwhile,  and  on  June  6  the  War  Indus- 
tries Board  issued  an  order  putting  the  control  of  steel 
distribution  in  the  hands  of  the  Director  of  Steel  Sup- 
ply. The  order  provided  that  no  further  shipments  of 
iron  and  steel  should  be  made  except  on  priority  orders. 
A  plan  of  allocation  was  announced  at  the  same  time, 
providing  for  steel  shipments — first  to  plants.  Govern- 
mental and  private,  making  war  material:  second,  to 
manufacturers  of  so-called  essential  products  on  the 
preference  list  of  the  Pr'orities  Committee,  and  third — 
assuming  some  surplus  remained — to  other  consumers 
under  written  permits  from  the  Director  of  Steel  Sup- 
ply. As  considerable  steel  has  been  going  to  concen.s 
not  on  war  or  essential  work,  the  new  order  makes  it 
certain  that  for  an  indefinite  time  little  or  no  sted  will 
be  received  by  some  plants  that  are  now  running  with 
full  o»-  partial  forces.  While  it  is  quite  certain  that 
various  users  of  pig  iron  and  of  finished  steel  who  have 
had  full  or  partial  supplies  up  to  this  time  will  get 
none  in  the  remainder  of  the  year,  no  information  can 
be  had  as  t-  their  identity,  for  no  man  in  Washington 
has  such  information.  The  fact  is  that  no  accurate 
estimate  exists,  or  can  be  made,  of  the  Government's 
steel  requirements.  As  late  as  June  10  various  depart- 
ments sent  to  the  Director  of  Steel  Suppb'  additions  of 
not  less  than  .3.000.000  tons  to  the  estimates  pre\-iousb" 
submitted,  and  the  programs  of  the  Shipping  Board  and 
the  Ordnance  Bureau  are  still  e.xpanding. 

EiGHTi-FivE  Per  Cent,  of  Steel  for  War 

One  esMmate  that  has  been  given  of!krial  sanction  is 
that  the  Government  will  take  at  least  85  per  cent,  of 
the  output  for  strictly  war  purposes,  so  that  after  all 
allocations  are  made  to  the  second  or  preferred  list  m 
surplus  would  be  left.  Yet  it  has  been  officially  inti- 
mated that  there  may  be  from  time  to  time  consider- 
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able  quantities  of  iron  and  steel  for  general  consump- 
tion. The  automobile  industry  has  asked  how  much 
steel  it  may  expect,  but  no  official  answer  has  been  given. 
Requests  have  poured  in  upon  Washington  from  other 
industries,  but  in  reply  to  all  these  urgent  appeals  no 
information  has  come  from  official  sources  as  to  whether 
they  will  have  much,  or  little,  or  no  steel  from  this 
time  forth.  The  fuel  administration  and  the  War  In- 
dustries Board  have  refused  to  make  any  list  of  non- 
essential or  less-essential  industries. 

The  plan  appears  to  be,  through  the  quiet  working 
out  of  the  new  priorities  regime,  under  a  revised  list 
of  essential  industries  which  will  be  sent  to  the  steel 
manufacturers  to  give  certain  industries  a  100  per  cent, 
supply  of  steel,  and  to  make  but  small  allotments  to 
others,  or  in  some  cases  leave  them  without  any  steel. 

The  Government  is  contemplating  little  new  construc- 
tion in  iron  and  steel.  Some  extensions  are  under  way, 
but  wherever  a  new  blast  furnace  is  permitted  the  Gov- 
ernment requires  that  byproduct  coke  ovens  shall  be 
built  and  an  agreement  made  to  turn  over  to  the  Govern- 
ment the  toluol  and  other  byproducts  used  for  making 
explosives.  The  Director  of  Steel  Supply  believes  it  is 
not  necessary  to  consider  further  construction  of  steel 
mills  or  blast  furnaces  until  the  coke  supply  has  in- 
creased to  a  point  permitting  the  operation  at  maxi- 
mum capacity  of  all  existing  blast  furnaces.  Today  the 
coke  situation  is  still  "the  neck  of  the  bottle"  and  car 
supply  is  the  crux  of  the  coke  situation.  There  have 
been  unwarranted  delays  in  the  placing  of  the  100,000 
cars  the  Government  is  ordering,  as  well  as  of  new  loco- 
motives, and  there  is  serious  danger  that  the  coal  situ- 
ation of  last  winter  may  be  repeated  because  new  cars 
and  locomotives  will  not  be  ready  to  haul  the  coal  to 
market. 

General  Users  to  Have  Steel  Late  in  Year 

It  is  practically  the  unanimous  opinion  of  steel  manu- 
facturers that  later  in  the  year  steel  will  be  available 
for  general  uses  over  and  above  the  requirements  of 
war.  One  cannot  conceive  how  all  the  steel  rolled  from 
an  output  of  ingots  likely  to  total  43,000,000  tons  this 
year  can  be  absorbed  by  war  and  the  so-called  essential 
industries.  The  Emergency  Fleet  Corporation  and  the 
War  and  Navy  Departments,  as  well  as  the  various  mis- 
sions from  allied  countries  stationed  at  Washington, 
have  plainly  made  their  estimates  high.  It  is  a  question 
if  they  can  use  within  the  time  stated  all  the  steel  they 
have  asked  to  have  delivered  this  year.  The  Emergency 
Fleet  Corporation  is  plainly  creating  a  reservoir  of  steel, 
to  guard  against  any  possibility  of  shortage  in  the  com- 
ing winter.  Meanwhile,  sonie  industries  must  go  with- 
out steel  that  this  accumulation  may  be  made. 

Shipbuilding  Requires  Huge  Tonnage 

A  prediction  was  recently  made  by  Chairman  Hurley 
that  the  nation's  shipbuilding  industry  would  be  capable 
of  turning  out  13,518,000  dead-weight  tons  of  ships  in 
1919,  and  the  statement  seems  entirely  reasonable  in 
view  of  the  present  tremendous  expansion  going  on 
under  the  direction  of  Director  General  Charles  M. 
Schwab  of  the  Emergency  Fleet  Corporation.  These 
figures  represent  more  than  the  output  of  England  in 
five  years  befor?  the  war. 


One  of  the  great  problems  of  the  Shipping  Board  is 
to  provide  suffibient  turbines  and  boilers  for  all  of  the 
ships  it  will  build.  New  turbine  plants  are  in  contem- 
plation, and  scores  of  shops  are  being  given  contracts 
for  boilers.  To  give  such  yards  as  Hog  Island  and  Sub- 
marine Boat  all  of  the  fabricated  steel  they  need,  Mr. 
Schwab  has  persuaded  a  Pennsylvania  company  to  build 
two  new  fabricating  shops,  which  will  increase  the  speed 
in  assembling  fabricated  ships. 

It  takes  about  one  ton  of  steel  for  every  three  tons 
dead  weight  of  shipping,  so  on  this  basis  the  shipyards 
next  year  will  need  between  4,000,000  and  5,000,000 
tons  of  steel  to  carry  out  Mr.  Hurley's  program  of  13,- 
518,000  tons  of  ships.  This  is  nearly  15  per  cent,  of  all 
the  steel  that  the  country  today  is  able  to  produce. 

Pig  Iron  Depends  on  Coke 

The  pig-iron  trade  is  in  a  disturbed  state  because  the 
Government  has  not  been  able  to  determine  how  large 
the  war  requirements  of  foundry  iron  will  be.  A  sur- 
vey is  being  completed,  and  the  results,  as  far  as  dis- 
closed, convey  little  comfort  for  the  so-called  nonessen- 
tial industries.  Concerning  steel-making  grades,  basis, 
Bessemer  and  low  phosphorus  iron,  there  is  no  argu- 
ment. The  Government  needs  all  and  is  taking  all. 
Many  steel  plants  could  use  more  basic  and  Bessemer 
grades  than  they  are  able  to  get,  therefore  the  produc- 
tion of  steel-making  iron  rather  than  foundry  iron  is 
likely  to  be  increased. 

Plan  Now  for  Future  Trade 

You  gentlemen  are  welded  together  to  do  business  in 
a  collective  way,  especially  in  foreign  countries.  This 
seems  a  very  wise  method  so  far  as  marketing  is  con- 
cerned. Has  it  occurred  to  you  that  it  may  be  necessary, 
in  self  defense,  to  practice  collective  buying  as  well  as 
collective  selling?  Before  the  war  Germany  practiced 
collective  selling  to  a  wonderful  extent.  After  the  war 
she  will  need  enormous  quantities  of  raw  material  ob- 
tainable in  foreign  countries,  and  I  would  not  be  sur- 
prised if  she  were  to  introduce  collective  buying.  Then, 
when  the  buyer  representing  German  manufacturers 
goes  into  the  market  to  buy  hides,  for  instance,  the 
buyer  would  bid  for  a  cargo,  whereas  if  15  or  20  dif- 
ferent buyers  went  to  Brazil  to  buy  hides  they  would 
be  competing  one  with  the  other  and  of  necessity  buying 
in  small  lots.  Collective  buying  means  buying  in  enor- 
mous quantities  on  the  most  favorable  basis.  By  this 
method  the  distribution  would  take  place  in  South 
America,  whereas  in  the  other  the  distribution  would 
take  place  in  Germany.  In  the  one  case  15  or  20  ship- 
ments, taking  high  freight  rates,  would  be  made  as  low 
as  could  be  made. 

To  my  mind,  one  of  the  first  problems  our  manu- 
facturers must  face  after  the  war  will  be  how  to  keep 
our  enormous  manufacturing  capacity  fully  employed. 
I  am  quite  sure  that  a  careful  survey  of  the  manufactur- 
ing industries  will  show  that  if  these  plants  are  run 
anywhere  near  their  maximum  capacity  we  will  have  re- 
maining, after  supplying  the  entire  wants  of  our  home 
people,  a  large  surplus  which  will  have  to  be  sold,  if  sold 
at  all,  in  so-called  foreign  markets. 

Another  subject  which  should  receive  most  careful 
consideration  is  the  condition  we  are  going  to  find  the 
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central  powers  in  after  they  have  been  defeated.  To 
my  mindj  it  would  be  a  very  grave  mistake  to  plan  our 
future  on  the  thought  that  the  central  powers  will  be 
impotent.  To  play  the  game  in  that  way  would  be  to  play 
the  game  as  they  will  want  us  to  play  it.  Evidence  is 
arriving  in  this  country  that  the  Germans  are  planning 
to  make  use  of  Spain,  Holland,  Denmark  and  Sweden, 
where  they  will  manufacture  goods  for  distribution  in 
countries  where  merchandise  made  in  Germany  will 
find  an  unwelcome  reception. 

It  is  hard  to  escape  the  thought  that  commercially  the 
central  powers  would  be  better  off  today  than  they  were 
previous  to  the  war  if  an  immediate  peace  treaty  could 
be  arranged,  for  the  very  good  reason  that  in  reor- 
ganizing the  different  peoples  of  disintegrated  Russia 
Germany  will  be  the  controlling  element.  Whether  the 
different  peoples  are  organized  under  an  autocratic, 
democratic,  socialistic,  or  some  dependent  form  of  gov- 
ernment, we  may  depend  on  Germany  to  bind  each  one 
of  the  different  countries  tight  and  fa.st  to  a  commercial 
treaty  made  in  Berlin;  in  other  words,  the  central 
powers  will  become  the  manufacturing  plant  for  175,- 
000,000  people  livin^^  in  Russia,  and  Germany  will  have 
the  full  benefit  of  the  entire  raw  products  from  one- 
sixth  of  the  earth's  surface.  In  Siberia  alone  there  are 
now  uncovered  more  than  175,000,000,000  tons  of  coal. 
Enormous  findings  of  iron  ore,  the  best  platinum  mines 
in  the  world,  to  say  nothing  of  large  quantities  of  copper 
and  other  metals,  are  there.  She  also  has  within  her 
borders  one  of  the  richest  wheat  territories  in  the  world. 
If  a  treaty  should  be  arrived  at  between  the  central 
powers  and  the  allies  tomorrow,  Germany's  wonderful 
opportunity  will  be  in  the  east  and  not  in  the  west. 

Grave  Danger  in  German  Control  of  Russia 

Can  you  doubt  for  one  single  minute  that  Germany 
is  at  this  present  moment  engaged  in  organizing  the 
Ukraine,  Poland,  Courland,  Finland  and  even  Greater 
Russia  ?  Within  the  past  week  an  article  appeared  in  the 
New  York  papers  telling  us  that  German  soldiers  were 
fighting  side  by  side  with  the  soldiers  of  the  Ukraine 
to  put  down  some  revolution.  How  long  will  it  b?  before 
the  soldiers  of  Poland,  or  Courland,  of  Finland  and  of 
Greater  Russia  will  be  fighting  side  by  side  with  the  sol- 
diers of  Germany?  If  the  reports  we  are  getting  from 
Russia  are  true,  th?  peasants  have  not  planted  more 
than  50%  of  the  usual  crops  outside  of  the  Ukraine. 
This  means  starvation  in  many  of  the  large  districts. 
They  will  undoubtedly  need  help ;  will  they  get  it  from 
the  Germans  or  from  the  allies?  If  from  Gern.any. 
what  will  be  the  German  price?  Will  it  be  soldiers  in 
exchange  for  material  help,  or  will  they  prefer  to. 
starve?  I  have  no  means  of  knowing  what  this  country 
is  going  to  do  to  relieve  the  Russian  situation,  but  one 
thing  is  inevitable— if  Russia  is  reorganized  by  Ger- 
many we  shall  have  to  prepare  to  defeat  not  only  the 
German  armies,  but  the  Russian  armies  as  well. 

"From  Berlin  to  Bagdad"  has  been  the  dream  of 
Germany  for  many  decades.  At  this  present  moment,  if 
it  were  not  that  England  is  at  Bagdad  and  in  INIesopo- 
tamia,  the  way  would  be  almost  clear,  but  if  Germany 
reorganizes  Russia  there  will  be  more  ways  to  get  into 
Asia  than  from  Berlin  to  Bagdad.  We  must  always 
remember,  in  considering  the  Asiatic  question,  that  the 


country  that  controU  the  commerce  of  Asia  will  be  the 
leading  commercial  country'  of  the  world.  That  honor 
has  beer,  held  by  England  for  yean*,  and  it  iii  my  bert 
thought  that  from  thi.s  fact  xprings  the  bitter  hatred 
Germany  ha.s  for  England.  It  .seemn  to  me  that  stepn 
should  be  immediately  taken  to  checkmate  Germany  in 
reorganizing  Ru.ssia.  First,  it  will  be  against  the 
world's  interests  to  permit  Germany  to  control  the  com- 
merce of  Ru.s.sia.  Second,  it  would  be  little  short  of  fool- 
hardy to  permit  Germany  to  have  free  acces,s  to  the  raw 
materials  of  Ru.ssia.  Germany  .should  be  prevented  from 
enjoying  the  fruits  of  her  wonderful  Ru.<;sian  victory. 
even  though  we  have  to  invite  Japan  and  China  to  come 
clear  through  to  Petrograd.  My  great  fear  is  that  we 
will  delay,  and  delay,  and  delay,  as  we  have  delayed  with 
other  important  problems,  until  it  is  ju-st  too  late.  If  we 
delay  long  enough  Germany  will  organize  the  Ukraine, 
Poland,  Courland,  Finland,  Greater  Russia  and  even 
Siberia,  to  adopt  her  methods,  her  ideas  and  her  wishes. 
Then  it  will  be  too  late  to  bring  in  Japan  and  China, 
because  we  will  find  enormous  armies  manned  mostly  by 
Russian  soldiers.  A  way  ought  to  be  found,  and  that 
very  shortly,  for  Japan  and  China  to  go  to  Russia,  not 
for  conquest,  but  for  the  good  of  Russia. 

In  conclusion,  I  have  one  thought  to  which  I  desire 
to  give  emphatic  expression.     It  is  this: 

"If  we  are  not  better  prepared  for  peace  than  we  were 
prepared  for  war,  then  God  help  us  I" 


Protecting  the  Panama  Lock  Valves 
Against  Electrolysis 

Corrosion  Between  Opposing  .Metals  Soon  Set  in.  So 

Protective  Coatinjjs  Were  Applied  and 

Wood  Separators  Used 

By  R.  H.  Whitehead 

lormtTly   Superintendent.    Taoifli-   lx>*-K.-«.    I'ananui  Canal:   now   at 
Sp.-rry      ulldlnic,   HnM>kl>-n 

ELECTROLYTIC  corrosion  acting  in  an  unexpected 
manner  caused  serious  damage  to  the  \'alves  in  the 
Panama  Canal  locks  and  threatened  to  put  them  out  of 
service  in  a  period  much  shorter  than  that  for  which 
they  were  designed.  Fortunately,  the  corrosion  was  dis- 
covered in  time  to  prevent  its  continuance  There  is, 
however,  in  the  behavior  of  these  \alves  a  lesson  which 
has  application  to  numerous  metal  structures  subjected 
to  the  action  of  salt  water. 

The  flow  of  water  in  the  l8-ft.  culverts  of  the  locks 
is  controlled  by  sets  of  valves  as  illustrated  in  the 
accompanying  drawing.  Each  of  these  sets  consists  of 
two  valves  controlling  an  opening  8  ft.  wide  and  18  ft. 
high,  or  an  area  of  144  sq.ft.  During  operation  they 
are  always  immersed  in  more  or  less  salty  water. 
Changes  in  the  original  design  have  been  necessary  to 
overcome  the  electrolytic  action  which  was  seriously 
corroding  the  valves  and  their  fixed  irons.  On  the 
basis  of  the  results  obser\ed.  changes  have  been  made 
for  similar  conditions  for  the  valves  now  being  in- 
stalled on  the  new  locks  at  Chemulp^v  Kor.vi  bv  the 
Japanese  Government. 

In  December.  1014.  the  floating  caisson  was  in>iaUed 
for  the  first  time  at  the  lower  end  of  the  Miraflores 
Locks  and  the  east  chambers  were  pumped  out.  An 
examination  of  the  valves  and  fixed  irons  was  made 
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and  they  were  found  in  good 
condition,  although  there 
was  some  rusting  of  the 
valve  plates,  rivets  and  of 
the  removable  side  seal  steel 
strips,  but  no  heavy  pitting 
or  corrosion  of  the  fixed  iron 
castings  was  noted.  The  east 
chambers  were  originally 
watered  in  January,  1914,  so 
that  the  valves  and  fixed 
irons  had  been  submerged 
about  eleven  months  prior  to 
examination.  At  that  time, 
it  was  considered  that  it 
would  be  more  economical  to 
replace  the  valves  with  new 
ones,  on  the  basis  of  10 
years'  service  without  paint- 
ing, than  to  remove  the 
valves  and  paint  them  yearly. 
During  January  and  Febru- 
ary, 1915,  the  west  cham- 
bers at  Miraflores  were 
pumped  out  and  examination 
made  of  the  valves  on  that 
side.  This  side  had  been  wat- 
ered in  October,  1913,  and  the  valves  and  fixed  irons  tion  was  required.  Various  paints  and  preparations 
had  therefore  been  submerged  for  about  fifteen  were  tried  out  by  application  to  a  steel  bar,  which  was 
months.  Complete  failure  of  the  original  paint  had  immersed  in  salt  water  in  company  with  a  dissimilar 
occurred,  and  some  of  the  valves  were  found  to  be  metal.  Readings  on  a  milli-voltmeter  connected  to  the 
considerably  pitted,  with  the  rivets  partially  eaten  away  two  indicated  when  failure  of  the  preparation  occurred, 
in  some  cases.  The  removable  steel  side  seal  strips  None  of  the  paints  applied  stood  this  test  for  more 
were  found  badly  corroded  on  the  downstream  side  but  than  seven  days,  but  Bitumastic  showed  no  signs  of 
in  fair  condition  where  they  came  in  contact  with  the  failure  after  a  period  of  several  months.  It  appeared 
bronze  seal.  It  was  plainly  seen  that  the  valves  would  that  protective  measures  at  this  time  were  required 
not  give  10  years'  service  as  originally  figured,  without  on  the  valves  only,  and  that  only  the  side  seal  strips 
overhauling,  and  it  was  decided  to  coat  with  Bitumastic     would  require  renewing  every  three  or  four  years,  the 


Dett^il  of  Bottom  Voilve  Se«l 

VALVE  CHAMBER  ON  PANAMA  LOCKS  AND   DETAILS  WHICH  WERE   CORRODED   B\ 
GALVANIC    ACTION    OF    SALT    WATER 


solution  and  enamel  nine  of  the  valves,  under  a  five-year 
guarantee  from  the  contractor. 

It  was  discovered  at  that  time  that  the  corrosion  was 
principally  due  to  galvanic  action  caused  by  the  pres- 
ence of  different  metals — lead,  babbitt,  bronze,  brass, 
steel  and  iron — in  salt  water.  It  was  found  that 
galvanic  action  could  be  detected  by  placing  samples 
of  the  different  metals  in  salt  water  and  connecting 
them   to  the  terminals   of  an   ordinary   direct-current 


fixed  irons  otherwise  being  in  such  condition  that  no 
protection  seemed  necessary. 

The  west  locks  at  Gatun,  which  were  watered  for 
the  first  time  in  September,  1913,  were  pumped  out  by 
the  floating  caisson  in  July,  1915,  the  valves  being 
submerged  for  a  period  of  22  months  before  examina- 
tion. They  were  found  to  be  in  about  the  same 
condition  as  those  removed  in  February,  1915,  at 
Miraflores.     The  east  locks,  which  were  first  watered 


milli-voltmeter.     In  all  cases  of  the  above  metals,  the  in  January,  1914,  had  the  caisson  installed  in  Septem- 

steel  corrodes  away  to  the  other  metals,  and  the  iron  ber,  1915,  or  a  period  of  approximately  twenty  months, 

to  all  the  other  metals  excepting  steel.    The  only  attempt  and  the  valves  were  also  in  about  the  same  condition, 

made  to  nullify  the  galvanic  action  in  the  original  in-  On  the  basis  of  the  poor  showing  of  paints  applied 

stallation   was   the   placing   of   nine   electrodes   on   the  to    the    submerged    portions    of    the    lock    gates    at 

lower  valves  at  the  Gatun  and  Mii'aflores  Locks,  as  it  Miraflores,    a    contract    was    entered    into    with    the 

was   not  expected  that  the   salt  water  would  find   its  American  Bitumastic  Enamels  Co.  to  coat  with  Bitu- 

way  to  any  great  extent  into  the  upper  levels.    However,  mastic  all  of  the  lock  gate  surfaces  at  Gatun  and  Pedro 


Miraflores  Lake  has  become  partly  salt,  due  to  the 
salt  watx  r  coming  up  through  the  locks.  Also,  water 
does  not  necessarily  have  to  be  salty  to  cause  this  ac- 
tion, as  the  presence  of  acid,  such  as  exists  in  the 
waters  of  Gatun  Lake,  also  affords  favorable  condi- 
tions for  galvanic  action. 

The  use  of  Bitumastic  solution  and  enamel  on  the 
valves  removed  was  determined  on  only  after  consider- 
able experimenting.     Some  form  of  insulating  prepara- 


Miguel,  for  $58,100.  It  was  also  decided  to  coat  all 
rising  stem  valves  at  Gatun  with  Bitumastic  solution 
and  enamel,  under  a  five-year  guarantee  from  the  con- 
tractor, at  a  cost  of  $40  per  valve,  not  including  the 
cleaning  of  the  valves.  These  contracts  were  carried 
out  at  Gatun. 

In  January,  1916,  the  two  lower  valves  in  the  center 
wall  at  Pedro  Miguel  were  removed,  and  in  February, 
1916,  the  corresponding  valves  at  Miraflores  were  re- 
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moved.  In  order  to  remove  the  valves,  it  was  necessary 
to  install  bulkheads  at  the  lower  end  of  the  center 
wall  and  pump  out  the  lower  portion  of  the  culvert 
with  pumps  designed  for  that  special  purpose.  The 
valves  had  been  immersed  for  approximately  two  years 
and  four  months,  and  had  not  before  been  inspected. 
Inspection  showed  deterioration  not  only  of  the  valves, 
but  of  the  fixed  irons  as  well,  due  to  galvanic  action. 
The  bottom  babbitt  seat  on  which  the.  valve  rested 
had  set  up  an  action  with  the  bottom  of  the  valve, 
to  such  an  extent  that  it  was  necessary  to  plane  off 
the  bottom  of  the  valve.  Obviously,  this  was  only  a 
temporary  cure,  and  it  was  necessary  to  remove  the 
cause.  Accordingly,  the  babbitt  was  removed  and 
wooden  seats  of  greenheart  were  placed  in  the  fixed 
irons.  The  removable  side  seal  strips  of  steel  pre- 
viously referred  to  had  been  so  badly  eaten  away  by 
action  with  the  bronze  seals  on  the  valve  that  replace- 
ment was  necessary.  In  fact,  tests  on  certain  other 
valves  showed  that  the  leakage  had  increased  to  nine 
times  normal  in  a  period  of  about  six  months.  This 
was  caused  by  the  steel  strips  being  so  badly  eaten 
away  that  the  seals  no  longer  came  in  contact  with 
them.  It  was  decided  to  replace  the  steel  strips  with 
strips  of  lignum  vitae,  an  excellent  wood  for  the  pur- 
pose. 

Fixed  Irons  Also  Affected 

The  lead  used  in  calking  the  fixed  irons  and  for 
leading-in  bolts  had  resulted  in  galvanic  action  which 
had  started  to  eat  the  fixed  irons  in  its  vicinity.  This 
lead  was  replaced  with  cement.  Zinc  electrodes  were 
placed  at  the  bottom  of  the  bronze  seals  to  assist  in 
overcoming  action  between  the  bottom  of  the  valve 
and  the  seals.  All  parts  of  the  valves,  with  the  ex- 
ception of  the  bronze  seals  and  rubbing  surfaces,  were 
then  coated  with  Bitumastic  solution  and  enamel.  As 
the  fixed  irons  were  made  of  cast  steel  and  cast  iron, 
in  order  to  overcome  action  between  these  metals  they 
were  also  coated  with  Bitumastic  solution  and  enamel, 
under  a  five-year  guarantee  from  the  contractor,  at  a 
cost  of  $30  per  valve,  not  including  the  cleaning. 

The  bearing  surfaces,  including  principally  parts  in 
connection  with  the  roller  trains,  could  not  be  treated 
with  Bitumastic.  At  a  cost  of  $25  per  valve,  pipes  have 
been  placed  leading  from  the  operating  tunnel  to  below 
the  roller  trains  in  the  culverts,  with  the  intention  of 
forcing  crude  oil  through  these  pipes,  in  the  expecta- 
tion that  when  this  oil  rises  through  the  water  it  will 
come  in  contact  with  the  rollers  and  bearing  surfaces 
and  adhere  to  them,  lubricating  them  and  protecting 
them  from  further  corrosion.  The  upper  parts  of  the 
lock  gates  at  Pedro  Miguel  have  been  coated  with 
crude  oil,  by  allowing  the  water  to  rise  and  fall  in 
the  chamber  and  pushing  the  oil  against  the  gates. 
This,  and  experiments  on  a  small  scale,  indicate  that 
the  plan  will  be  successful. 

The  roller  train  rods  and  valve  stems  which  pass 
through  the  water-tight  stuffing  boxes  of  brass  showed 
considerable  signs  of  corrosion,  and  at  the  present  rate 
will  require  renewal  with  better  materials  in  about 
three  years. 


Compact  Concreting  Plant  Builds 
St.  Paul  Station 

Bins  Are  Fed   by   Bolt  Conveyor  and  Charge  Mixer 

Through  .Mea.suring  Hopper     Concrete 

Spouted  from  Tower 

CONSTRUCTION  of  the  foundations  for  the  head- 
house  of  the  new  union  station  at  St.  Paul  i«  now 
in  progress.  Its  site  is  a  city  block  which  has  been 
cleared  of  most  of  the  old  buildings.  The  piling  is 
finished  and  concrete  is  being  placed  for  the  pedestal 
footings   and   side   walls. 

The  concreting  plant  consists  of  a  1-yd.  mixer 
serving  a  160-ft.  steel  elevator  tower  having  a  chute 
supported  by  a  boom.  This  feeds  a  counterweighted 
chute  which  is  mounted  on  a  trus;*  suspended  from 
the  boom. 

This  plant  is  located  at  one  side  of  the  site,  and  the 
chutes  can  be  swung  so  as  to  cover  the  entire  area, 
185  X  300  ft.  Part  of  the  distribution,  however,  is  done 
with  1-yd.  buggies.  Over  the  mixer  are  storage  bin.^ 
for  sand  and  crushed  .stone.  These  are  supplied  by  a 
belt  conveyor  150  ft.  long. 

Concrete  materials  are  stored  in  the  basement  of 
one  of  the  old  buildings  that  have  been  torn  dowm 
to  make  room  for  the  erection  of  the  railroad  station. 
The  flooring  was  strengthened  to  carr>'  wagons  and 
motor  trucks,  which  drive  in  from  the  street  and  dump 
their  contents  through  traps.  This  floor  or  platform 
serves  also  as  a  landing  for  an  inclined  roadway  to 
the  bottom  of  the  excavation.  Beneath  the  storage 
basement,  which  is  12  ft.  high,  is  a  timbered  tunnel 
6  ft.  high  and  7  ft.  wide,  for  the  belt  conveyor,  its 
driving  plant  and  the  loading  chutes.  The  belt  is 
troughed  and  the  chutes  deliver  the  material  at  its 
center  through  6-in.  slots.  These  slots  have  blinders 
of  old  belting  on  each  ide  to  hold  the  material  in 
place  until  it  has  acquired  the  motion  of  the  \)e\t.  In 
this  way  the  scattering  of  small  stone  is  eliminated.  The 
belt   has   an   inclination   of    18     20'.  or  about    1    ""    - 
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THIS   CONCRETING  PLANT  SERVES  FOUNDATIONS   OF  HBADHOUSE  185   x   300   FEET,  FOR  ST.  PAUL  UNION  STATION 


and  with  a  speed  of  170  ft.  per  min.  it  carries  about 
60  tons  per  hour. 

A  me  '.uring  hopper  under  the  elevated  bins  delivers 
the  proper  proportions  of  aggregate  to  the  mixer  hop- 
per. This  is  so  constructed  that  the  aggregate  fills  in 
until  it  reaches  the  bottom  of  the  bin  gates,  and  the 
flow  then  stops  automatically.     This  arrangement  made 


it  necessary  to  adopt  slide  gates  for  the  bins.  To  make 
these  work  more  easily,  each  gate  has  a  Z-bar  guide 
riveted  to  each  side,  and  one  leg  of  this  rides  on  rollers 
carried  by  another  Z-bar  on  the  side  of  the  bin. 

When  such  gates  are  closed  by  pushing,  there  is 
likely  to  be  trouble  due  to  stones  being  caught  between 
the   slide   and  the   side   of  the  gate  and   on   one  side 
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of  the  center  line.  This  causes  the  gate  to  slue  and 
bind  in  the  guides.  In  this  case  the  gate  is  opened  by 
pushing  and  closed  by  pulling  on  a  yoke  which  is  at- 
tached to  both  sides  of  the  slide.  This  gate  is  shown 
at  A  in  one  of  the  drawings,  and  is  operated  by  the 
hanging  lever  B 

A  hinged  drop  gate  C  closes  the  bottom  of  the  meas- 
uring hopper.  The  hopper  is  lined  with  i-in.  steel 
plates,  and  at  the  bottom  the  wood  sides  are  beveled 
so  that  only  the  steel  plates  come  in  contact  with  the 
gate.  This  eliminates  binding  due  to  material  clinging 
to  the  gate  as  it  shuts. 

As  the  aggregate  for  each  batch  weighs  nearly  two 
tons,  the  drop  gate  is  fitted  with  a  latch  that  is  strong 
and  foolproof.  To  release  this  gate  the  latch  lever  D 
is  raised.  A  bolt  E  in  this  lever  works  in  a  slotted 
hole  in  the  latch  F,  throwing  the  latch  over  and  dis- 
engaging the  catch.  A  counterweight  G  helps  the 
operator  to  close  the  gate  when  the  load  is  discharged, 
and  by  slamming  down  the  latch  lever  the  gate  is  again 
locked.  By  means  of  ropes  leading  to  the  working  plat- 
form, one  man  can  operate  the  sand  and  gravel  slide 
gates,  the  drop  gate,  the  water  valve  and  the  charging 
and   discharging   levers   of  the   mixer. 

The  contract  for  the  station  is  held  jointly  by  Morris, 
Shepard  &  Dougherty  and  the  George  J.  Grant  Construc- 
tion Co.,  St.  Paul.  The  arrangement  of  the  plant  and 
the  details  of  the  measuring  hoppers  were  designed  by 
A.  W.  Longbotham,  designing  engineer  for  the  latter 
company.  W.  C.  Armstrong  is  chief  engineer  of  the 
St.  Paul  Union  Station  Company. 


Practice  in  Assessing  Pavement 
Costs  Determined 

Questionnaire  Sent  to  Numerous  Cities  by  the 

New  York  State  Conference  of  Mayors 

Brought  Divergent  Answers 

THAT  the  entire  cost  of  the  original  pavement  is 
assessed  upon  the  area  benefited;  that  the  entire 
cost  of  repavement  is  borne  by  the  city;  that  the 
amount  of  assessment  upon  the  frontage  is  limited 
to  the  actual  benefit;  and  that  pavement  at  street 
intersections  is  quite  generally  paid  for  by  the  city, 
are  some  of  the  conclusions  drawn  by  Nelson  P.  Lewis, 
chief  engineer  of  the  Board  of  Estimate  and  Appor- 
tionment, New  York  City,  in  discussing  a  questionnaire 
sent  out  by  the  Conference  of  the  Mayor--  of 
the  State  of  New  York  to  determine  standard 
methods  of  handling  municipal  problems.  In  opening 
the  discussion  before  the  mayors'  conference  at  New- 
burg,  N.  Y.,  on  June  11,  Mr.  Lewis  pointed  out  that 
considerable  divergence  of  practice  exists  in  the  countrj- 
in  handling  such  problems,  and  that  the  answers  to  some 
of  the  questions  were  so  meager  that  it  is  impossible 
to  arrive  at  any  conclusion.  The  questionnaire  was  sent 
to  about  200  cities,  and  included  23  questions  relating 
to  every  phase  of  street  improvement  work.  While  it 
was  incompletely  answered  by  many  of  the  cities,  it 
still  gave  enough  information  on  certain  of  the  subjects 
to  form  conclusions  as  to  the  common  practice  through- 
out the  country. 

The   questions   covered,    in   addition   to   those   given 


above,  .such  HubjecU  ax.  who  determine*  the  area  of  bene- 
fit when  other  than  abutting  property  i«  Meeeeed;  wbes 
propert>,  if  any,  in  exempt  from  ajacMnient  for  local 
improvements;  who  pays  the  cost  of  paving  in  front  of 
exempt  property;  the  term  of  year.H  over  which  install- 
ment paymentH  extend;  and  the  amount  of  paving  which 
the  street  railway  companie.^  have  to  do  aroand  their 
tracks.  A  brief  abstract  of  Mr.  LewiM'  fl\*rii*n\cin  (,f 
the  answers  follows: 

The  important  question  of  how  the  or.^.:.  ..  ;.  i,.  .•>  -. 
in  any  street  is  paid  for,  and  the  relat^ij  .^ue.it.un  <J 
how  the  cost  of  renewals  or  repavement  i»  met  were 
reported  upon  by  163  cities.  A  tabulation  of  the  rcsulta 
showed  that  in  73  cities  the  property  benefited  pays 
100%  of  the  cost,  in  24  cities  66',,  in  15  cities  50% 
and  in  25  cities  none  of  the  cost.  On  the  question  as  to 
how  repaving  is  assessed,  in  70  cities  the  property 
benefited  is  assessed  none  of  the  cost,  in  39  cities  100'- . 
in  16  cities  50'r  and  in  15  citied  66  per  cent 

The  limit  of  amount  of  as.ses.sment  with  reference  to 
property  values  was  given  by  46  cities,  but  there  was 
such  diversity  of  usage,  extending  all  the  way  from  the 
entire  property  value  to  5%  of  the  value,  that  no  valu- 
able conclusion  can  be  drawn.  Twelve  cities  limit  the 
assessment  to  the  actual  benefit,  eight  to  )  tHe  value  of 
the  property,  five  to  \  the  property  value.  On  the  ques- 
tion, as  to  who  shall  determine  the  area  of  benefit. 
twelve  cities  leave  this  matter  to  the  council,  seven  to 
the  city  engineer,  six  to  assessors  designated  by  vari- 
ous names,  and  the  remainder  employ  various  other 
methods. 

Generally  speaking.  United  States  Government  prop- 
erty, state  property,  city  property,  county  propertv. 
schools  and  churches  are  exempted.  Forty-one  cities  re- 
ported that  there  are  no  exemptions,  but  admitted  that 
they  have  trouble  collecting  taxes  or  assessments  on 
United  States  Government  and  s^ate  property.  Out  of 
91  cities  reporting.  G3  seated  that  the  city  pays  the  entire 
cost  of  paving  in  front  of  exempted  property,  while  in 
the  other  cities  it  is  distributed  in  various  ways. 

The  inquiry  as  to  how  the  cost  of  paving  street  inter- 
sections is  paid  shows  less  variation  than  do  motit  of  the 
others.  Fifty-nine  per  cent,  of  the  131  towns  reporting 
state  that  the  city  pays  all  the  cost  of  intersections, 
while  30'^,  report  that  the  property  owners  pay  the 
entire  cost. 

The  variation  in  the  policy  as  to  instalments,  the 
number  of  instalments  allowed  and  the  rate  of  interest 
charged  is  ver>'  great.  No  less  than  32  diflTerent  kinds 
of  replies  have  In^n  received  from  121  towns.  Gener- 
ally speaking,  they  divide  on  the  ten-in."*talment  plan  and 
the  five-instalment  plan.  r>6  towns  having  reported  for 
ten  instalments,  while  25  rep^^rted  for  five  instalments. 

The  practice  of  requiring  railroad  companies  to  lay 
and  maintain  pavements  between  their  tracks  and  rails 
and  2  ft.  outside  of  the  outer  mils  apj>ears  to  be  quite 
general;  92  of  the  150  towns  stating  this  as  their  policy. 
Maintenance  of  the  pavement  for  I  ft.  outside  of  the 
rails  is  required  in  16  toii**ns.  and  15  towns  call  for  the 
maintenance  of  the  pavement  18  in.  outside  of  the  rails. 
One  city,  Philadelphia.  rep*^rts  that  for  several  years 
past  the  Transit  Co..  controlling  all  of  the  -ail- 

road  tracks,  has  contributed  an  annual  .«um  g  at 

$500,000  and  increasing  $50  000  a  year  until  it  reaches 
$700,000:  this  to  be  paid  in  equal  monthly  instalments 
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to  compensate  the  city  for  the  maintenance  of  pavement 
between  and  along  their  tracks. 

If  the  large  majority  of  replies  to  particular  questions 
may  be  considered  as  determining  policies  prevailing, 
these  may  be  briefly  stated  as  follows:  The  entire  cost 
of  original,  or  first  street  improvement,  is  assessed  upon 
the  area  benefited.  The  entire  cost  of  pavement  re- 
newals is  borne  by  the  city.  The  amount  of  assessment 
upon  the  frontage  is  limited  to  actual  benefit,  with 
specific  limit  in  a  number  of  cities  to  i  of  the  land  value 
and  in  some  cases  to  less  than  one  half.  The  district  of 
benefit,  where  the  assessment  extends  beyond  the  front- 
age, is  determined  by  council,  but  the  number  of  towns 
reporting  is  too  small  to  justify  calling  this  a  general 
policy. 

Exemptions  from  assessment  other  than  to  Federal, 
state  and  city  property,  are  granted  in  no  consistent 
way,  not  even  in  the  same  city.  Even  where  it  is  said 
there  are  no  exemptions,  it  is  not  unlikely  exemptions 
can  be  obtained  if  claims  are  effectively  presented  and 
pushed.  Pavement  at  street  intersections  is  quite  gener- 
ally paid  for  by  the  city  although  a  substantial  number 
of  towns  assess  the  entire  cost.  Instalment  assessments 
are  quite  generally  provided  for,  the  number  of  pay- 
ments usually  being  10,  with  interest  at  from  5  to  7 
per  cent.  Street  railway  companies  are  generally  re- 
quired to  pave  and  maintain  the  space  between  their 
tracks  and  2  ft.  outside. 

Uniformity  of  practice  throughout  the  country  can 
hardly  be  expected,  nor  is  it,  perhaps,  to  be  desired 
in  cities  of  greatly  varying  sizes.  Many  of  our  cities 
are  now  undertaking  great  enterprises  involving  large 
expenditures.  They  are  also  disposed  to  adopt  policies 
which  a  few  years  ago  would  have  been  denounced  as 
paternalistic  or  socialistic.  Many  of  these  policies  have 
probably  come  to  stay,  and  during  the  period  of  read- 
justment at  the  end  of  the  present  war  our  cities  will 
be  obliged,  it  is  quite  likely,  to  go  even  further  than 
they  have  in  these  directions.  The  annual  budgets  for 
administrative  purposes  v/ill  increase,  and  it  will  be  nec- 
essary to  curtail  such  expenditures  as  are  represented  by 
contributions  to  what  are  commonly  called  local  improve- 
ments. The  principle  of  assessing  the  cost  of  street 
pavements  and  perhaps  that  of  pavement  renewals  will 
probably  have  to  be  adopted  more  generally  than  it  has 
been,  whether  such  assessment  be  confined  to  the  front- 
age, or  spread  over  large  areas  in  order  that  the  borrow- 
ing power  of  the  cities  may  be  conserved  and  their 
annual  tax  budgets  devoted  more  largely  to  activities 
and  enterprises  which  are  unquestionably  of  general 
benefit. 


Main  Items  in  Railroad  Budget  Allowances 

Additional  yard  tracks,  sidings  and  industry  tracks 
constitute  much  the  largest  item  of  additions  and  better- 
ments approved  by  the  railroad  administration  in  the 
railroads'  budgets.  The  total  for  the  item  is  $98,661,- 
553.  Shop  buildings,  engine  houses  and  appurtenances 
are  second  in  point  of  size,  'vith  a  total  of  $61,979,476, 
while  additional  main  tracks  come  third,  with  $47,471,- 
002.  Some  of  the  other  larger  items  are  bridges,  tres- 
tles and  culverts,  $38,035,762;  rails  and  other  track 
material,  $31,556,115;  freight  and  passenger  stations, 
oflfice  buildings,  etc.,  $22,940,636. 


Diagram  Helps  in  Laying  Out  Railroad 
Curves  from  Long  Chords 

By  H.  N.  Gahan 

Penticton,   B.   C. 

THE  accompanying  diagram  I  have  found  very  useful 
on  railway  survey  work.  It  enables  the  user  to  lay 
out  a  simple  railway  curve  by  means  of  offsets  from  the 
long  chord,  where  great  accuracy  is  not  required,  such 
as  in  heavy  brush  or  in  swampy,  land.     The  diagram  is 
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Length     of    Curve 

for  a  1°  curve;  for  other  curves  the  offset  should  be 
multiplied  by  the  degree  of  curvature. 

The  length  of  curve  to  which  the  long  chord  applies 
is  shown  by  the  curved  lines  on  the  diagram.  The 
scale  of  offsets  is  read  on  the  left-hand  scale. 

Following  is  an  example:  For  a  5°  curve,  using  a 
long  chord  of  300  ft.,  with  the  beginning  of  the  chord 
at  Sta.  0  -f  25,  the  first  offset,  to  Sta.  1  -f  00,  being 
75  ft.  from  the  beginning  of  the  chord,  is  1.5  X  5  or 


3+00^ 


3+25  < 
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7.5  ft. ;  the  second  offset,  to  Sta.  2  +  00,  being  125  ft. 
from  the  end  of  the  chord,  is  1.9  X  5  or  9.5  ft.;  the 
third  offset,  to  Sta.  3  -j-  00,  being  25  ft.  from  the  end 
ot  the  chord,  is  0.59  X  5  or  2.95  ft.,  as  indicated  in  the 
small  sketch. 


Philadelphia  Departments  Promote  Conservation 

Official  letters  being  sent  out  by  various  city  depart- 
ments of  Philadelphia  bear  on  their  margin  injunctions 
designed  to  aid  conservation.  One  rubber  stamp  is  used 
for  the  declaration,  "Food  will  win  the  war,  do  not  waste 
it,"  and  another  says,  "Don't  waste  water." 


June  27,  1918 


ENGINEERING     N  E  W  S - R  E  C  O  R  D 


J22r' 


Operation  of  Grand  River  Roller 
Dam  Proves  Satisfactory 

Observations  on  Behavior  of  Largest  of  the  Three 

Dams  of  Its  Type  in  Country,  After 

One  Year's  Service 

By  S.  0.  Harper 

Project  Manager,   Grand  Valley   Project,   United   States    Reclama- 
tion  Service,  Grand  Junction,   Colo. 

ONE  year's  service  of  the  large  roller  crest  dam 
across  the  Grand  River,  built  by  the  United  States 
Reclamation  Service  as  a  part  of  the  Grand  Valley 
Project  in  western  Colorado,  has  demonstrated  that  the 
largest  example  of  this  comparatively  novel  type  of 
diversion  dam  is  well  suited  for  the  conditions  existing 
in  this  river.  The  details  of  the  design  of  the  dam  and 
the  construction  features  were  described  in  two  ar- 
ticles in  Engineering  Neivs  of  July  6^  and  July  13, 
1916.  On  acount  of  the  limited  experience  of  Ameri- 
can engineers  with  this  type  of  dam,  it  is  believed  that 
the  following  additional  notes  on  the  operation  of  the 
dam  and  other  features  will  be  of  value. 

The  structure  consists  of  a  concrete  weir  of  480  ft. 
net  length,  with  crest  8  ft.  above  the  river  bed,  carrying 
seven  structural  steel  rollers.  Six  of  the  rollers  are  70 
ft.  long  and  10  ft.  3  in.  high  and  the  seventh  roller, 
which  spans  the  sluiceway  opening,  is  60  ft.  long  and 
15  ft.  4  in.  in  height.  The  roller  crests  extend  between 
piers  upon  which  is  placed  the  electrical  operating 
mechanism  for  raising  and  lowering  the  rollers.  The 
piers  are  connected  by  a  steel  service  bridge.  A  view  of 
the  completed  dam  is  shown  on  the  cover  of  this  issue 
of  Engineering  Neivs-Record. 

On  account  of  the  proximity  of  the  main  line  of  the 
railroad  which  traverses  the  Grand  River  Caiion  at  this 
point,  it  was  necessary  to  provide  a  dam  which  would 
raise  the  level  of  the  river  during  periods  of  low  flow 
to  the  height  required  for  the  diversion  of  the  required 
quantity  of  water  into  the  project  canal  and,  on  the 
ether  hand,  permit  the  maximum  flood  flow,  estimated 
at  50,000  sec.  ft.,  to  pass  without  flooding  the  adjacent 
railroad  track.  This  requirement  called  for  a  type  of 
dam  with  suflficient  flexibility  to  permit  the  water  above 
to  be  held  at  the  same  level  throughout  the  irrigation 
season,  regardless  of  the  stage  of  the  river. 

The  rolling  crests  consist  of  structual  steel  cylinders 
7  ft.  in  diameter  to  which  are  riveted  curved  extension 
shields  braced  to  the  cylinders  with  struts.  The  .;ylin- 
ders  are  provided  with  a  cast-steel  rim  at  each  enr  and 
the  roller  moves  up  and  down  on  a  smooth  track  set  in 
a  recess  in  the  pier  at  an  angle  of  20°  with  the  vertical.. 
Cogs  are  provided  on  the  rim  which  engage  in  racks 
set  in  the  piers,  preventing  any  sliding  motion  of  the 
roller  and  causing  both  ends  to  move  at  the  same  speed. 
Parallel  to  the  track  and  on  the  opposite  side  of  the  pier 
recess  is  a  steel  guard  set  in  the  concrete  causing  the 
meshing  of  the  rim  and  rack  teeth. 

The  operating  mechanism  for  each  70  ft.  roller  con- 
sists of  a  hoist  actuated  by  a  10-hp.,  220-volt,  d.  c. 
electric  motor,  and  for  the  60-ft.  roller  a  similar  motor 
of  20  hp.  Through  a  series  of  gears  the  motor  rotates 
the  main  5^-in.  chain  shaft,  to  which  is  forged  an  8- 


tooth  sprocket  winding  up  a  powerful  chain  which  is 
attached  to  the  rim  at  one  end  of  the  roller.  The  roDen 
are  drivtn  at  one  end  only,  the  hoi.sts  for  two  adjacent 
rollers  being  placed  on  the  same  pier,  and  hoist  hotiMM 
are  therefore  provided  only  on  ahemate  piers. 

The  70-ft.  rollers  weigh  approximately  40  tons  each 
and  the  60-ft.  roller  53  tons.  The  maximum  chain  pull 
required  to  rai.se  the  rollers  is  25  ton-s  for  the  70-ft. 
and  45  tons  for  the  60-ft.  roller.  The  chains  are  of 
special  design  and  are  made  up  of  heavy  pins  and  link.-* 
manufactured  from  high  te.st  steel  with  an  ultimate 
tensile  strength  exceeding  80,000  lb.  per  square  inch. 

The  time  required  to  rai.se  one  of  the  70-ft,  roUers* 
from  the  lowest  to  the  highest  position,  a  distance  of 
16  ft.,  is  15  min.     For  .starting  about  35  amp.  of  cur- 


LEAKAGE    FKOM    lO-FT.    ROLLER    UNITS    IS    \'ERT    SMAU. 

rent  is  required  and  an  average  of  25  amp.  is  used  dur- 
ing the  period  of  raising.  This  is  eiiuivalent  to  a  power 
consumption  of  about  1.5  kilowatt  hour. 

Electric  power  for  operating  the  rollers  is  generated 
in  a  power  plant  at  the  west  end  of  the  dam.  Thi:* 
plant  contains  a  genera' ing  set  consisting  of  a  4-cylin- 
der  automobile  type  gasoline  engine  direct  connected  to 
a  25-kw.,  250-volt  generator.  The  generator  is  used 
to  charge  a  storage  batter>-  which  has  a  capacity  of 
108  ampere  hours,  but  can  also  be  useil  to  furnish  power 
direct  to  the  motors  independent  of  the  b,^tter>-.  The 
capacity  of  the  storage  batterj'  is  .^utficient  to  furnish 
power  for  the  raising  of  three  or  iour  rollers  without 
discharging  it  excessively,  and  power  from  this  source 
is  used  for  the  ordinary  routine  operation  of  the  rollers. 
as  required  to  regulate  the  height  of  the  water  above 
the  dam.  However,  when  all  the  rollers  must  be  ~aised, 
as  during  th*^  high-water  period  or  during  the  winter 
season,  power  is  furnished  direct  from  the  gai»oline  en- 
gine and  generator.  The  nine  canal  headgates  at  the 
west  end  of  the  dam  are  operated  by  a  3-hp.  electric 
motor. 

The  power  plant  and  operating  machiner>'  have  proved 
very  satisfactory,  and  no  difficulty  has  been  experienced 
in  the  operation  of  the  rollers.  The  amount  of  labor 
required  is  reduced  to  a  minimum,  and  one  man  easily 
handles  all  work  in  conection  with  the  operation  of  the 
dam. 

The  rollers  are,  as  a  general  rule,  raised  to  the  full 
height  only  twice  each  season,  once  during  the  high- 
water  period  in  the  summer  and  again  in  the  winter 
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to  permit  the  passage  of  ice.  During  the  remainder  of 
the  year  the  rollers  are  used  to  regulate  the  river  and 
keep  the  water  at  the  desired  elevation.  The  sluicev^^ay 
roller,  which  is  set  on  a  sill  5  ft.  below  the  main  weir, 
is  raised  about  once  a  week  during  the  irrigation  sea- 
son, to  sluice  out  the  silt  and  drift  from  in  front  of  the 
canal  headgate.  The  floor  of  the  sluiceway  channel  is 
8  ft.  lower  than  the  bottom  of  the  headgate  openings, 
forming  a  settling  basin  in  which  the  coarser  silt  in 
the  water  is  deposited. 

In  selecting  a  type  of  movable  dam,  the  question  of 
leakage  is  frequently  an  important  consideration.  This 
was  true  in  the  case  of  the  Grand  River  dam,  where 
it  will  be  necessary  at  times  to  divert  the  entire  flow 
of  the  Grand  River  into  the  project  canal.  The  avail- 
able information  indicated  that  the  leakage  through  a 
properly  constructed  roller  crest  dam  would  be  very 
small,  and  this  factor  had  much  weight  in  influencing 
the  decision  in  favor  of  this  type,  in  preference  to  a 
wicket  or  needle  dam  through  which  there  would  be 
considerable  leakage. 

In  respect  to  the  leakage,  it  can  be  stated  that  the 
dam  has  come  up  to  expectations,  and  that  the  actual 
leakage  through  the  rollers  is  so  small  as  to  be  prac- 
tically negligible.    The  method  of  securing  a  water-tight 


Detail     o-f 
SealirK^  Strip 

WATKR-TIC.HT  SRAI.  OBTAINED  IN  ROLLER  DAM  UNIT 

seal  is  shown  in  the  accompanying  drawing.  The  seal 
between  the  bottom  of  the  rollers  and  the  concrete  weir 
is  obtained  by  an  oak  sealing  strip  which  is  attached 
to  the  lower  edge  of  the  extension  shield.  When  the 
roller  is  in  its  down  position  the  weight  forces  this  strip 
into  close  contact  with  the  steel  sill  embedded  in  the 
crest  of  the  weir.  The  seal  at  the  ends,  which  is  some- 
what more  difficult  to  make  water-tight,  is  obtained  by 
use  of  flexible  steel  shields,  the  upstream  edges  of  which 
are  lined  with  wood.  These  shields  are  thin  and  flex- 
ible, and  the  water  pressure  keeps  them  tight  against 
the  side  of  the  piers.     The  piers  are  slightly  battered 


at  the  bottom,  giving  a  wedging  effect  as  the  roller  is 
seated  and  also  allowing  clearance  after  the  roller  has 
been  raised  a  few  feet. 

There  has  been  no  occasion  up  to  the  present  time  to 
divert  the  entire  flow  of  the  river  into  the  canal  and, 
other  than  the  construction  of  the  shields  and  sealing 
strips  as  above  described,  no  particular  attention  has 
been  given  to  the  matter  of  making  the  rollers  water- 
tight. 

However,  the  very  small  amount  of  leakage  which 
takes  place  through  the  rollers,  even  without  the  taking 
of  any  special  precaution,  is  shown  in  the  view  of  one  of 
them  herewith.  No  leakage  whatever  occurs  except  at 
the  ends,  and  the  total  leakage  through  this  roller  is 
estimated  at  not  to  exceed  h  cu.  ft.  per  sec.  This  leak- 
age could  no  doubt  be  further  reduced  by  securing  strips 
of  rubber  belting  or  of  similar  material  to  the  timber 
strips. 

Practically  all  the  leakage  seems  to  take  place  through 
the  horizontal  seal  at  the  bottom  of  the  end  shield. 
The  inner  edge  of  this  shield  is  of  necessity  rigidly  at- 
tached to  the  main  cylinder,  preventing  sufficient  play 
to  wedge  the  inner  edge  of  the  seal  tightly  against  the 
pier.  It  is  probably  not  feasible  to  eliminate  leakage 
entirely  at  this  point,  but  it  is  believed  that  this  leakage 
can  readily  be  kept  below  }  sec. -ft.  per  roller. 

In  general,  it  can  be  stated  that  no  difficulties  worth 
noting  have  been  experienced  in  the  operation  of  the 
Grand  River  Dam  and  that  it  is  admirably  adapted  to 
serve  the  purpose  for  which  it  was  installed.  The  prin- 
cipal merits  of  the  roller  crest  type  of  dam  are  simplic- 
ity and  speed  in  operation,  with  economy  in  the  use  of 
power  and  the  small  amount  of  leakage  through  the 
rollers. 


Speedways  Partly  at  State  Expense  Advocated  for 
New  York  City  at  Mayors'  Conference 

The  building  of  elevated  speedways  and  underground 
tramways  for  north  and  south  traffic  in  the  Borough  of 
Manhattan  was  advocated  at  the  conference  of  mayors 
of  New  York  State  held  at  Newburg  recently.  It  was 
asserted  that  this  is  a  matter  of  the  most  vital  impor- 
tance and  cannot  be  longer  delayed,  if  we  are  to  meet 
the  present  situation  in  a  comprehensive  and  business- 
like fashion.  As  this  would  be  a  permanent  improve- 
ment benefiting  the  public  for  the  next  25  years,  it  was 
argued,  the  burden  should  not  be  placed  upon  the 
taxpayers  in  one  year,  but  should  be  extended  over  a 
generation.  Furthermore,  this  improvement  must  not 
be  considered  entirely  of  local  value,  it  was  said,  but 
should  have  the  support  of  the  State  government,  and 
the  State,  as  a  whole,  should  be  required  to  pay  a  por- 
tion of  the  cost.  The  City  of  New  York  pays  70%  of 
the  entire  taxes  of  the  State,  it  was  asserted,  and  is 
entitled  to  some  return  in  the  shape  of  public  improve- 
ments. The  city  also  pays  a  large  amount  annually  to 
build  State  highways,  and  none  of  this  is  used  within 
its  limits.  A  metropolitan  city  such  as  New  York  is  of 
great  value  to  the  entire  State  as  a  market  and  financial 
center  and  should  receive,  it  was  said,  the  unflagging 
support  and  the  cooperation  of  the  rest  of  New  York 
State. 
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Suggested  Reforms  in  Floor-Load  Requirements 
of  City  Building  Laws 

Many  Codes  Specify  Excessive  Live  Loads  for  Office  Buildings,  Dwellings  and  Hotels     Weight  of  Crowds 
Overestimated— Garages  Should  Provide  for  Loaded  Trucks    Rational  Live  Load  Reduction 

By  R.  Fleming 

American  Bridge  Co..  New-  York  City 


ONE  might  think  that  in  the  building  codes  of  dif- 
ferent cities  there  would  be  uniformity  on  the 
fundamental  question  of  loads  to  be  carried  by  the  floor 
system,  but  this  is  far  from  being  the  case.  The  iate  C. 
C.  Schneider,  vi^ishing  to  bring  about  safe  and  sane 
practice,  gave  special  attention  to  floor  loadings  in  his 
noteworthy  paper,  "The  Structural  Design  of  Buildings" 
(Transactions  A.  S.  C.  E.,  Vol.  54,  p.  371,  June,  1905). 
He  was  surprised  at  the  dissent  from  his  conclusions  and 
the  variety  of  opiniohs  expressed ;  "a  variety,"  he  writes, 
"corresponding  to  the  vagaries  of  the  provisions  of  the 
various  building  laws." 

Shall  the  Weight  of  Partitions  Be  Included 
IN  the  Live  Load? 

All  building  codes  specify  that  the  floor  system  shall 
be  designed  to  carry  the  dead  load.  The  partitions  of  a 
modern  office  building  are  usually  thin  and  can  be  moved 
easily.  It  is  a  common  practice  to  include  them  in  the 
live  load,  especially  where  liberal  assumptions  are  made 
for  live  loads.  At  a  conference  of  building  inspectors  a 
speaker  from  Minneapolis  remarked,  "Now  we  find  that 
the  engineers  in  desigrning  office  buildings  do  not  fig- 
ure on  all  the  actual  load,  the  dead  load  of  a  building. 
For  that  reason  we  feel  that  it  would  be  a  pretty  good 
thing  to  require  a  liberal  live  load,  because  if  they  do  not 
figure  the  entire  dead  weight  they  are  yet  safe.  That 
may  not  seem  very  logical,  but  that  is  the  way  we 
find  it.  Quite  often  engineers  do  not  figure  anything 
for  partitions  or  floor  filling." 

It  is  more  logical  to  prescribe  a  live  load  near  the 
actual  load  and  treat  partitions  subject  to  rearrange- 
ment after  the  manner  of  the  Schneider  specifications: 

"For  office  buildings,  10  lb.  per  sq.ft.  of  floor  area 
shall  be  added  to  the  dead  load  of  the  floor  for  movable 
partitions." 

This  clause  is  embodied  in  the  Grand  Rapids  and 
Memphis  codes.  However,  when  the  live  load  for  office 
floors  is  specified  at  60  lb.  per  sq.ft.  or  over,  as  in  the 
majority  of  codes,  it  is  perfectly  safe  to  assume  that 
this  figure  will  cover  partitions  of  wood  studding  or  of 
hollow  tile  not  over  4  in.  thick. 

Rival  fireproofing  concerns  are  often  profuse  in  their 
promises  to  reduce  the  weight  of  steel  because  of  the 
lightness  of  their  floor  constructions.  Statements  of 
this  kind  are  not  always  verified  by  facts.  Moreover, 
it  is  not  uncommon  for  owners  to  change  their  fire- 
proofing  after  the  steelwork  is  designed.  It  is  ex- 
cellent practice  to  assume  a  figure  for  the  weight  of 
fireproof  floors  large  enough  to  provide  for  these  chances 
— say  70  lb.  per  square  foot. 

From  a  tabulation  of  the  codes  of  130  American  cities 
it  is  learned  that  the  live  loads  on  office  floors  are  speci- 
fied quite  variously.     Proceeding  from  the  lowest  load- 


ings upward,  we  find  that  two  cities,  Milwaukee  and 
Fort  Worth,  .specify  40  lb.  per  .sq.ft.;  ten.  including  Chi- 
cago and  Cincinnati,  50  lb.;  sixteen,  including  New  York 
and  San  Francisco,  60  lb.;  one,  Ea.st  Orange.  N.  J.,  65 
lb.;  seven,  including  Denver  and  Pittsburgh.  70  lb.; 
fifty-eight,  including  Baltimore  and  Providence.  75  lb.; 
one,  Cleveland,  80  lb.;  one,  Young-stown.  90  lb.;  and 
eleven,  including  Boston  and  Philadelphia,  100  lb.  A 
number  of  codes  are  general  or  fragmentar>-  in  their 
provisions  and  make  no  mention  of  floor  loads.  It  may 
be  noted  that  the  lighter  loads  are  found  in  the  later 
codes. 

The  question  arises.  Why  should  office  floors  be  figured 
for  100  lb.  in  Boston  and  50  lb.  in  Chicago? 

The  investigations  of  Blackall  and  Everett  of  Boston 
(American  Architect,  Aug.  26,  1893)  are  often  quoted 
The  highest  floor  load  they  found  in  210  Boston  ofihre? 
was  40.2  lb.  per  sq.ft.  The  highest  average  load  for 
ten  offices  was  29.8  lb.  per  sq.ft.,  and  in  a  number  of  of- 
fices it  was  less  than  10  lb.  From  this  and  similar 
studies  it  seems  an  extravagance  to  design  office  floors 
for  more  than  50  lb.  per  square  foot 

To  provide  for  safes  and  other  concentrated  loads  the 
New  York  code  has  a  clause:  "Every  steel  floor-beam 
in  any  building  erected  hereafter  used  for  any  business 
purpose  shall  be  capable  of  sustaining  a  live  load  con- 
centrated at  its  center  of  at  least  4000  lb."  Such  a  load 
is  needed  only  in  exce7»tionaI  cases.  The  WaUham  code 
requires  that  "provision  shall  be  made  on  individual 
floor-beams  of  all  buildings  for  a  concentrated  load 
equal  to  the  distributed  load  on  12  lin.ft.  of  the  k?am 
in  question."  With  the  loads  prescribed  in  most  build- 
ing codes  this  gives  unreasonably  high  concentrations. 
The  writer  suggests  that  all  ottice  floor-oeams  be  de- 
signed to  sustain  a  concentrated  'oad  of  3000  pounds. 

As  the  ground  floor  of  office  buildings  is  often  used 
for  stores  or  rooms  for  public  assembl\-  ntost  codes 
specify  for  that  floor  a  load  ranging  from  80  to  150  lb. 
Without  'nuch  doubt  120  lb.  is  sutrkien*.  and  the  3000- 
Ib.  concentrated  load  is  ample  here  also  to  provide 
against  loads  from  safes  and  the  like. 

Excessive  Lo.\ds  Used  for  Dwellings.  Hortxs 
AND  Schools 

The  live  loads  for  the  floors  of  dwellings  present 
striking  lack  of  uniformity,  ranging  as  they  do  from  25 
lb.  per  sq.ft.  in  Fort  Worth  to  70  lb.  in  Philadelphia. 
Milwaukee  and  San  Diego  use  30  lb.  Several  cities — 
New  York.  Chicago,  Denver  and  others — specify  40  lb.; 
Boston.  Indianapolis,  Pittsburgh,  and  a  long  list  of 
others,  50  lb.;  still  more,  including  Baltimore,  New 
Haven  and  St.  Louis,  60  lb.  The  Lancaster  code  of 
1903  calls  for  75  lb.  and  the  Savannah  code  of  1904 
calls  for  100  lb.,  but  as  neither  of  these  codes  contains 
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anything  relating  to  working  stresses  their  prescribed 
loads  need  not  be  taken  seriously.  A  requirement  of 
70  lb.  is  absurd,  one  of  60  lb.  is  nearly  so,  50  lb.  is  ex- 
cessive, and  40  lb.  is  ample. 

The  heaviest  piece  of  furniture  is  generally  a  piano. 
A  Steinway  upright  weighs  685  lb.  and  covers  an  area 
5  ft.  2  in.  by  2  ft.  5  in.  A  Steinway  parlor  grand 
weighs  775  lb.  and  covers  an  area  6  ft.  10^  in.  by  4  ft. 
lOi  in.  Schneider  found  the  weight  of  a  Wernicke  book- 
case 6h  ft.  high  to  be  170  lb.  per  linear  foot;  the  ordi- 
nary bookcase  weighs  less.  With  such  figures  in  mind, 
the  writer  suggests  40  lb.  for  the  lower  or  ground  floor 
of  dwellings  and  30  lb.  for  the  floors  above. 

Hotels — The  floor  loads  prescribed  for  hotels  vary 
from  30  lb.  per  sq.ft.  in  Milwaukee  to  80  lb.  in  Cleveland. 
New  York  uses  40  lb.,  Chicago  50  lb.,  Philadelphia  60  lb. 
Akron  calls  for  100  lb.  but  gives  no  working  stresses. 
More  codes  call  for  60  lb.  than  for  any  other  loading. 
A  requirement  of  80  lb.  for  the  first  or  ground  floor  and 
40  lb.  for  the  floors  above  should  meet  all  needs. 

School  Buildings — Nearly  all  codes  designate  either 
60  or  75  lb.  per  sq.ft.  as  the  floor  load  for  classrooms. 
Milwaukee  calls  for  40  lb.,  Denver  and  three  other  codes 
50  lb.,  while  for  some  unknown  reason  Columbus,  In- 
dianapolis and  five  other  codes  require  100  lb.  It  is 
difficult  to  see  how  a  crowd  of  children  in  a  class- 
room can  weigh  50  lb.  per  sq.ft.  "Why  require  75  lb. 
for  a  classroom  when  you  can  only  get  30?"  Allowing 
for  all  contingencies,  a  load  of  50  lb.  is  ample  for  de- 
sign. 

Allowance  for  Weight  of  Crowds 
For  places  of  public  assembly  the  code  specifications 
range  from  80  to  125  lb.  per  sq.ft.  New  York,  Chicago 
and  other  large  cities  call  for  100  lb.  The  assumed 
loads  are  often  too  high  because  they  are  based  on  ex- 
periments with  weights  of  crowds  made  on  too  limited 
an  area. 

Stoney,  of  "The  Theory  of  Stresses"  fame,  packed  58 
Irish  laborers  in  the  deckhouse  of  a  ship,  securing  an 
average  load  of  147.4  lb.  per  sq.ft.  Professor  Kernot, 
of  Victoria  crowded  his  class  of  16  engineering  students 
into  an  area  of  18  sq.ft. — a  loading  of  134.7  lb.  per  sq.ft. 
and  could  have  squeezed  in  another  which  would  have 
brought  the  load  to  143  lb.  Professor  Johnson  of  Har- 
vard packed  67  engineering  students  into  an  area  of 
64,7  sq.ft.,  an  average  load  of  156.9  lb.  per  sq.ft.  These 
experiments,  made  50,  25  and  a  dozen  years  ago,  are 
interesting,  but  it  is  foolish  to  design  an  auditorium  for 
a  floor  load  equal  to  that  obtained  by  studied  packing 
into  a  small  area.  An  assumed  load  of  75  lb.  for  churches 
and  theaters  and  100  lb.  for  assembly  halls  should  be 
sufficient  for  all  possible  needs. 

Some  codes  make  a  distinction  between  auditoriums 
with  fixed  seats  and  those  without,  using  75  or  80  lb. 
for  the  former  and  100  to  125  lb.  for  the  latter.  Ex- 
cept in  churches  and  theaters  fixed  seats  are  removed 
so  easily  that  the  wisdom  of  this  distinction  seenr^s 
doubtful. 

For  floors  used  for  dancing,  many  codes  call  for  150 
lb.  This  seems  excessive.  The  vibration  caused  by 
dancing  is  indeterminate,  but  a  static  loading  of  120 
lb.  should  be  sufficient  to  cover  allowance  for  vibration 
effects,  since  it  represents  an  impact  addition  of  200% 


to  a  live  load  of  40  lb.  There  can  be  but  little  dancing 
if  the  room  is  crowded  or  the  floor  loaded  to  40  lb.  per 
sq.ft.  The  Covington  code  aims  to  provide  for  the 
safety  of  dance  halls  by  this  further  provision:  "The 
sanitary  guard  shall  post  a  notice  in  every  dance  hall, 
showing  the  number  of  people  that  such  dance  hall  will 
safely  sustain  without  overcrowding,"  which  however 
is  clearly  unnecessary,  in  the  light  of  what  has  been  said. 

Certain  Cases  of  Special  Loading 

Corridors — A  number  of  codes  (Detroit,  Omaha,  etc.) 
give  separate  loads  for  stairs,  halls  and  special  rooms. 
The  use  of  different  loadings  for  rooms  and  for  corridors 
destroys  symmetry  in  the  floor  plans  by  requiring 
slightly  different  sizes  of  beams  on  opposite  sides  of  col- 
umns. Moreover,  rearrangement  of  halls,  rooms  and 
stairs,  a  not  infrequent  occurrence,  renders  void  the  re- 
finements of  the  previous  calculation. 

For  all  practical  purposes  it  is  suflScient  in  corridor 
computations  to  take  the  average  load  over  the  whole 
floor,  deducting  no  openings. 

Libraries — Another  case  of  wide  variation  is  found  in 
the  floors  of  libraries,  where  prescribed  loads  run  from 
90  lb.  per  sq.ft.  (Augusta  and  Richmond)  to  200  lb. 
(Pittsburgh)  and  250  lb.  (Berkeley,  San  Francisco  and 
Salt  Lake  City).  It  is  evident  that  more  information 
is  needed  as  to  the  actual  loads  upon  library  floors. 

Garages — The  loadings  for  garage  floors  vary  from 
75  lb.  (Evansville)  to  150  lb.  (Toronto).  In  several 
codes  a  distinction  is  properly  drawn  between  private 
and  public  garages.  Rochester,  for  instance,  specifies 
50  lb.  for  private  and  100  lb.  for  public  garages.  Chi- 
cago calls  for  40  lb.  when  the  ground  area  is  less  than 
500  sq.ft.,  and  100  lb.  when  500  sq.ft.  or  more.  From  the 
fact  that  there  are  4,000,000  motor  vehicles  in  use  in 
the  United  States,  every  one  of  which  must  have  a  place 
of  storage,  garage  floors  deserve  special  attention. 

Load  Data  on  Motor  Vehicles 
The  heaviest  Ford  car  weighs  1753  lb. ;  its  wheel  base 
is  100  in.  The  standard  Cadillac,  with  wheel  base  of 
132  in.,  has  a  maximum  wheel  load  of  1250  lb.,  the 
Winton,  with  wheel  base  of  138  in.,  1295  lb.,  the  heaviest 
Packard,  with  wheel  base  of  126  in.,  1400  lb.  A  long  list 
of  other  makes  gives  wheel  bases  from  115  in.  to  135 
in.  and  maximum  wheel  loads  from  750  to  1050  lb.  The 
standard  gage  of  56  i  in.  invariably  is  used,  and  slightly 
more  load  is  carried  by  the  rear  than  by  the  front 
axle. 

The  writer  suggests  that  the  floor  load  for  a  private 
garage  be  assumed  at  60  lb.  per  sq.ft.,  that  each  floor 
beam  be  made  strong  enough  to  carry  a  concentrated 
center  load  of  2000  lb.,  and  that  no  garage  with  a  floor 
area  over  600  sq.ft.  be  considered  a  private  garage. 
For  a  public  garage  designed  to  store  pleasure  vehicles 
only,  a  floor  load  of  90  lb.  per  sq.ft.  and  a  concentrated 
load  of  3000  lb.  are  suggested. 

The  motor  truck  is  a  disturbing  element  with  respect 
to  floors  as  well  as  roads  and  bridges.  These  trucks  are 
heavy,  and  from  60  to  90%  of  the  load  comes  upon  the 
rear  wheels.  The  1-ton  truck  of  one  maker  has  a  wheel 
base  of  140  i  in.  and  a  load  of  1110  lb.  on  each  rear 
wheel  when  empty  and  2430  lb.  when  fully  loaded.  The 
2-ton  truck  of  the  same   maker,  with  wheel   base  of 
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153d  in.,  has  a  load  of  1430  lb.  on  each  rear  wheel  when 
empty  and  3680  when  loaded.  The  3!.-ton  truck  of  an- 
other maker  has  rear  wheel  loads  of  2530  lb.  empty 
and  6235  lb.  loaded.  A  5-ton  truck  carrying  full  load 
may  have  8000  lb.  on  each  rear  wheel.  The  manager  of 
a  prominent  firm  of  manufacturers  says: 

"May  I  further  state  as  my  individual  opinion  that 
a  garage  should  be  designed  so  that  it  will  sustain 
the  largest  truck  with  its  load,  for  the  reason  that  in  a 
repair  shop  trucks  are  frequently  run  in  fully  loaded 
in  order  to  receive  minor  repairs,  and,  furthermore,  it  is 
not  unusual  for  a  truck  to  be  run  into  the  garage  fully 
loaded  in  order  that  it  may  start  out  early  the  next 
morning.  A  loaded  5-ton  truck  will  run  from  10  to  11 
tons  in  weight.  As  an  offset  to  these  heavy  loads,  it 
is  of  course  to  be  kept  in  mind  that  a  truck  occupies 
considerable  area  and,  in  practice,  it  would  probably 
never  happen  that  the  trucks  occupied  any  less  space 
than  200  sq.ft.  per  truck." 

To  provide  for  these  heavy  loads  it  is  suggested  that 
a  clause  be  incorporated  in  building  codes  similar  to  the 
following:  "If  motor  trucks  from  1  to  3  tons  capacity 
are  likely  to  be  stored,  the  floor  shall  be  designed  to 
carry  a  live  load  of  150  lb.  per  sq.ft.,  each  beam  to  be 
capable  of  sustaining  a  concentrated  load  of  8000  lb. 
If  trucks  of  3i  to  5  tons  capacity  are  likely  to  be 
stored  the  uniform  live  load  shall  be  taken  at  200  lb. 
per  sq.ft.  and  the  concentrated  load  at  12,000  pounds." 

Complete  Classification  of  Buildings  Impracticable 

In  the  130  codes  examined,  about  150  kinds  of  build- 
ings are  mentioned.  The  classification  of  buildings  in 
some  codes  is  quite  detailed.  Seattle  gives  floor  loads 
for  42  kinds  of  buildings.  The  proposed  Norfolk  code 
classifies  buildings  in  accordance  with  their  construction 
into  6  classes  and  in  accordance  with  their  occupancy 
into  18  grades.  Other  codes  give  broad  general  classi- 
fications. That  of  the  New  York  code  is  so  brief  that 
it  will  be  quoted  entire: 

"Forty  pounds  for  residence  purposes,  100  lb.  for 
places  of  assembly  or  public  purpose,  except  that  for 
classrooms  of  schools  or  other  places  of  instruction  the 
floor  need  not  be  designed  for  more  than  75  lb.,  and  120 
lb.  for  any  other  purpose,  except  that  the  floors  of 
offices  need  not  be  designed  for  more  than  60  pounds." 

The  reader  of  the  code  is  supposed  to  understand  that 
the  loads  given  are  minimum  loads;  a  load  of  120  lb. 
cannot  be  used  for  a  warehouse  carrying  250  pounds. 

But  whether  a  code  be  long  or  short  it  cannot  cover 
every  case  of  floor  loading  that  may  arise.  Indu-ttrial 
buildings  and  buildings  for  special  purposes  sLould 
have  the  floor  loads  assumed  from  competent  knowledge 
of  the  uses  to  which  the  building  is  to  be  put.  The  San. 
Diego  code  says:  "Buildings  not  classified  in  the  above 
table  must  be  designed  to  safely  carry  the  loads  to  which 
they  are  subjected,"  which,  strictly  speaking,  is  rather 
meaningless,  but  serves  the  purpose  of  calling  attention 
to  the  possibility  of  special  loadings  and  of  vibration 
due  to  the  use  of  the  building.  These  matters  demand 
the  engineer's  careful  study. 

The  writer  was  once  consulted  regarding  steel  beams 
for  a  stage  upon  which  a  trick  elephant  perfbrmed. 
Building  codes  and  specifications  do  not  give  the  weight 
or  the  wheel  base  of  elephants,  but  both  may  be  found 


in  a  table  of  "Weights  of  Men  and  Animal-s"  quoted  by 
Stoney  in  the  later  edition.s  of  "The  Theor>'  of  Strwaea." 
The  particular  trick  elephant  weighed  about  6000  lb. 
and  at  timeR  the  load  came  upon  one  of  hia  hind  feet. 

Reduction  of  Live  Load  for  Girders  and  Columns 

In  office  buildings,  hotels  and  the  like  it  is  improb- 
able and  almost  impossible  that  all  f.oors  should  be  fully 
loaded  at  the  same  time.  For  thi.s  reason  in  desiflrn- 
ing  columns  and  vertical  supports  a  reduction  of  li%-e 
load  is  permissible.  Many  codes  follow  the  New  York 
provision  which  allows  columns  in  buildings  more  than 
five  stories  in  height  to  be  proportioned  for  an  ait-sumed 
live  load  on  the  floor  next  below  the  top  floor  of  95''^ 
of  the  specified  floor  load,  on  the  next  floor  below  of  90'^> 
and  on  each  succeeding  lower  floor  at  correspondingly 
decreasing  percentages  until  50''r  is  reached,  which  shall 
be  used  for  remaining  floors. 

The  Chicago  code  permit.s  the  live  load  on  the  top 
floor  to  be  assumed  at  SS'^r  of  the  specified  floor  load, 
on  the  floor  below  the  top  floor  at  80''r,  and  so  on  until 
50'"c,  in  designing  the  columns.  Neither  New  York  nor 
Chicago  is  explicit  regarding  warehouse  floors,  for  which 
little  if  any  reduction  should  be  made. 

A  number  of  codes  agree  with  Boston  in  allowing 
(except  in  warehouse  buildings)  a  reduction  of  10'"r  of 
the  live  load  for  girders  carr>'ing  more  than  100  sq.ft. 
of  floor,  and  a  reduction  of  15''r  for  columns  when  two 
floors  are  carried,  of  20 ''r  when  three  floors  are  tarried, 
and  so  on  to  50  per  cent. 

Philadelphia  determines  the  percentage  of  live  load 
to  be  used  for  girders,  columns  or  foundations  by  the 
fo-rmula    100  —    t\   A   for   hotels,   hospitals   and   oflke 

buildings  and  100  —  si  A  i  A  for  light  manufacturing 
buildings.  Here  A  is  the  floor  area  carried.  In  San 
Franci.sco.  Salt  Lake  City  and  Spokane,  girders  are  to 
be  proportioned  to  carry  SO^r  and  columns  Wr  of 
the  specified  floor  load  e.cept  for  warehouses,  stores  and 
libraries,  where  the  full  live  load  shall  be  used.  Ta- 
coma  varies  in  allowing  90*^,  of  the  live  load  to  be  car- 
ried on  both  girders  and  columns  for  warehouses  ^L^d 
stores. 

Dayton,  Ohio,  and  Covington,  Ky..  alk^w  for  girders 
a  live-load  reduction  of  15^  .  and  for  columns  a  reduc- 
tion of  5''r  for  the  top  floor  and  a>.  additional  5'"f  for 
each  succeeding  floor,  until  50',  is  reached  for  Wi-are- 
houses  and  20V  for  other  buildings,  which  reduced 
loads  shall  be  used  for  remaining  floors.  Dallas  and 
Da renport  vary  by  making  50',  the  limit  of  reduction 
for  all  buildings. 

Duluth.  Manche.>5ter.  N.  H..  and  Portland.  Ore.,  have 
an  elaborate  system  of  live-loiid  reduction  on  girders 
and  columns  dependent  ujwn  the  clasi»  of  building 
and  the  magnitude  of  the  assumed  floor  load.  Thus 
for  floors  of  40  to  60  lb.  only  75<"c  of  the  live  load  would 
be  u.^ed.  while  95'',  would  be  used  for  floors  of  150  lb. 
Cleveland  and  South  Bend  also  fix  the  ratio  of  reduc- 
tion upon  the  magnitude  of  the  assumed  live  load. 
Augusta.  Ga.,  and  Shreveport  do  not  allow  a  reduction 
where  the  assumed  floor  load  is  more  than  120  lb.  per 
sq.ft.  and  is  likely  to  be  permanent  in  character. 

Other  variations  of  live-load  reduction  need  not  be 
mentioned  here.     Several  codes  (Atlanta,  Birmingham. 
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etc.)  are  strangely  silent  on  the  subject,  yet  high  build- 
ings with  columns  proportioned  for  reduced  live  loads 
are  found  in  these  cities. 

The  writer  suggests  a  provision  (compounded  from 
the  Boston,  Chicago  and  New  York  codes)  as  follows: 

"The  full  floor  load  shall  be  used  in  proportioning  all 
parts  of  buildings  designed  for  warehouses  or  for  heavy 
mercantile  and  manufacturing  purposes.  In  other  build- 
ings the  specified  live  load  may  be  reduced  10%   for 


girders  carrying  more  than  150  sq.ft.  of  floor.  For 
columns  the  load  on  the  top  floor  may  be  assumed  at 
90%  of  the  specified  live  load,  on  the  floor  next  below 
the  top  floor  at  85%,  and  on  each  succeeding  lower  floor 
at  correspondingly  decreasing  percentages,  provided 
that  on  no  floor  shall  less  than  50%  of  the  specified  live 
load  be  assumed  and  that  for  the  lower  floor  the  full 
specified  live  load  shall  be  used.  No  reduction  shall  be 
made  for  any  roof  load." 


Intermediate  Rate  Fine-Sand  Water  Filter 
Operates  Under  Vacuum 

Silty  Water  of  the  Colorado  River  at  El  Centro,  California,  After  a  75-Mile  Journey  in  Irrigation  Canals, 
Is  Clarified  Without  Chemical  Treatment — Raw  Water  High  in  Bacteria 


A  COMPARATIVELY  high  rate,  for  a  slow-sand 
filter,  is  the  end  sought  in  the  3,000,000-gal.  daily 
purification  plant  nearly  completed  at  El  Centro,  Calif. 
An  unusually  fine  sand,  operation  under  vacuum,  a  com- 
bined pump  and  valve  chamber,  a  provision  against 
earthquakes  in  the  way  of  a  raised  lip  around  the  edge 
of  the  foundation  so  that  a  leak  may  not  soften  the 
underlying  clay,  and  underdrains  of  building  tile  which 
may  be  flushed  quickly  by  a  washout  manifold  are  other 
features  in  the  plant,  which  must  handle  the  silty  Colo- 
rado River  water  after  passing  through  75  miles  of  irri- 
gation! canals  of  the  Imperial  Valley  water  system. 
Yuma  discharges  the  sewage  of  its  5000  people  into 
the  river  8  miles  above  the  headgates  of  the  Imperial 
Canal  and  the  water  is  further  contaminated  in  its 
course  through  the  canal.  By  the  time  it  reaches  El 
Centro  the  turbidity  often  reaches  5000  parts  per  mil- 
lion, the  bacterial  count  28,000  per  c.c,  and  B.  coli  10 
per  cubic  centimeter. 

Briefly,  the  treatment  consists  in  settling  in  a  series 
of  continuous-flow  basins  to  an  average  turbidity  of  60. 
In  this  process  the  bacteria  usually  increase.  The  set- 
tled water  then  passes  through,  either  of  two  filters,  24 
ft.  wide  and  200  ft.  long,  of  the  intermediate  fine-sand 
tj-^pe  with  a  vacuum  of  from  5  to  15  in.  maintained  by 
direct  connection  with  two  1200-gal.-per-minute  cen- 
trifugal pumps  discharging  into  a  100,000-gal.  tank  at 
an  elevation  of  100  ft.  A  venturi  meter  on  the  tank 
outlet  to  the  city  measures  the  consumption,  which 
runs  as  high  as  2,000,000  gal.  daily,  but  averages  such 
that  one  pump  is  capable  of  supplying  the  city  except 
in  case  of  fire.  These  pumps  are  driven  by  50-hp.  dis- 
tillate engines,  but  two  smaller  centrifugals  available 
for  emergency  and  washing  out  the  settling  basins  are 
electrically  driven. 

The  last  three  of  the  series  of  settling  basins  are  con- 
nected with  a  pump  and  valve  chamber  by  three  18- 
in.  18-gage  riveted  steel  pipes,  covered  with  3  in.  of  rein- 
forced concrete.  At  the  intake  ends  there  are  tees  with 
upright  branches  4  ft.  in  height,  the  tops  of  which  are 
2  ft.  below  the  normal  operating  surface  of  the  water 
to  insure  the  use  of  a  well-settled  water  for  the  filters. 
The  outer  ends  of  the  tees  are  closed  by  gate  valves 
which  may  be  opened  to  make  available  the  entire  con- 
tents of  the  basins.  Another  set  of  valves  controls  the 
flow  into  the  gate  and  valve  chamber.     This  chamber 


has  an  intermediate  floor  placed  just  above  the  three 
18-in.  inlets  from  the  settling  basins  and  below  an  18- 
in.  outlet  to  the  filter  basins.  In  the  center  of  the  floor 
is  a  24-in.  flap  gate  normally  open,  but  closed  when  the 
water  is  low  in  the  basins  and  the  water  raised  to 
normal  elevation  by  an  11-in.,  1300-gal.-per-minute 
vertical-lift  pump  located  on  this  intermediate  floor.  At 
such  times  a  constant  head  is  maintained  by  wasting 
through  three  11-in.  vertical  overflow  pipes  in  the  in- 


PILTER-WASHING    MACHINE   TRAVELS    ON   TRACKS 

termediate  xloor.     The  pipes  may  be  replaced  by  verti- 
cal-lift pumps  when  additional  capacity  is  required. 

Entrance  to  the  filters  is  into  a  distributing  channel 
at  the  end  of  each  filter  in  the  center  on  a  level  with 
the  floor.  The  depth  of  the  filters  is  7d  ft.  There  is  a 
2-ft.  dividing  wall,  in  the  top  of  which  is  a  6  x  10-in. 
waste  wash-water  channel.  Filtered  water  collector 
pipes  of  8-,  10-  and  12-in.  diameters  are  placed  in  the 
side  walls  on  a  level  with  the  floor  of  the  basins,  the  12- 
in.  pipe  being  at  the  outlet  ends.  Into  the  pipes  run 
4  X  12-in.  collector  channels  across  the  floors,  which  are 
covered  with  4  x  5-in.  building  tile  laid  with  iV.-in.  joints 
for  the  entrance  of  filtered  water.  A  6-in.  layer  of  sand, 
passing  a  }-in.  mesh  screen  and  retained  op  a  16-mesh 
screen,  forms  the  support  for  18  in.  of  quartz  filter  sand, 
all  of  which  passes  a  16-mesh  screen.  Further  specifica- 
tions for  the  sand  require  that  it  should  carry  20% 
finer  than  80-mesh  and  3%   finer  than  150-mesh.     The 
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amount  finer  than  80-mesh  should  not  be  less  than  15% 
to  effect  satisfactory  clarification  and  purification.  Nor- 
mally the  water  depth  over  the  sand  surface  is  4i  feet. 
For  the  purpose  of  flushing  out  sediment  that  may 
collect  in  the  4  x  5-in.  tile  on  the  floor  of  the  basin,  ten 
8-in.  pipes  with  flanged  ells  on  the  upper  ends  are  con- 
nected with  the  4  x  12-in.  washout  channels,  into  which 
the  4  X  5-in.  tile  project.  By  selecting  a  time  when  the 
filter  bed  is  clogged,  thereby  causing  a  maximum 
vacuum  on  the  filter,  and  removing  the  flanges  one  at  a 
time  from  the  upper  ends  of  the  8-in.  vertical  pipes, 
the  pumping  plant  can  be  used  to  draw  a  large  stream 
of  water  from  above  the  clogged  filter  bed  and  do\Nm 
through  the  8-in.  pipe  into  the  4  x  12-in.  washout  chan- 
nel, through  the  4  x  5-in.  tile,  the  ends  of  which  are 
reduced  by  cement  fillers  to  a  Mn.  hole,  into  and  through 


the  adjacent  collectors  to  the  8-.  10-  ani  12-in.  collector 
pipes  and  iS-in.  pipe  to  the  pump.  The  resulting  high 
velocity  of  the  flow  through  the  various  channels  is  in- 
tended to  remove  any  sediment  that  may  have  col- 
lected. The  wash  water  is  wasted,  the  work  being  per- 
formed when  the  pumps  are  not  in  use.  In  the  future 
when  the  pumps  and  18-in.  suction  line  nre  continuously 
in  use  the  12-in.  tees  on  the  outlet  pipes  can  be  con- 
nected with  a  pump  for  washing  purp<>ses  only. 

The  filter-washing  machine  consists  of  a  gantr>-  frame 
traveling  on  tracks  on  top  of  the  filt'»r  basin  walls;  the 
two  basins  l>eing  served  by  a  transfer  of  the  gantr>- 
from  one  to  another  by  an  electrically-operated  trans- 
fer table.  A  washing  chamber  -I  ft.  wide.  2  ft.  deep 
and  12  ft.  long,  containing  thr:?€  4-ft.  circular  washing 
units,  is  supported  on  wheels  and  tracks  on  the  gantry 
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frame.  The  gantry  moves  the  length  of  the  filter,  clean- 
ing a  12-ft.  strip.  Then  the  washing  unit  is  moved  and 
the  other  half  of  the  filter  is  cleaned.  The  washing 
chamber  has  sides  and  top  and  ends,  but  no  bottom,  the 
sides  being  secured  at  their  bottom  edges  to  sliding 
shoes  with  curved  edges  front  and  back  like  a  snowshoe, 
which  supports  the  washing  chamber  on  the  surface  of 
the  filter  when  in  operation. 

As  in  the  other  installations  of  this  type  of  washer, 
the  hollow  rake  teeth  extend  8  to  18  in.  down  into  the 
sand  so  that  the  18-in.  layer  is  washed  its  full  depth. 
Washing  is  required  every  four  days  and  takes  two 
hours  for  each  filter. 

While  the  maximum  rate  with  both  of  the  large 
pumps  running  is  16,500,000  gal.  per  acre  per  day,  ordi- 
narily it  will  be  but  one-half  that  amount.  The  Calexico 
plant  of  this  type  is  now  operating  at  a  rate  of  14,000,- 
000  gal.  per  acre  daily,  and  the  Yuma  plant,  which  was 
visited  by  a  representative  of  Engineering  News- 
Record  in  1907,  and 
again  in  1917,  gives  sat- 
isfactory clarification  at 
rates  as  high  as  29,000,- 
000  gal.  per  acre  daily. 
As  the  El  Certro 
structure  had  to  be  built 
on  clay,  which  absorbs 
water  freely  and  be- 
comes too  soft  for  a  sat- 
isfactory foundation,  the 
excavation  was  carried 
3  ft.  below  the  proposed 
masonry  foundation  and 
refilled    with    local    fine 
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surplus  water  was  removed  through  subdrains  made 
of  4  X  5-in.  building  tile  laid  in  sand  in  trenches  in  the 
clay.    The  tile  all  drain  into  a  sump. 

The  designs  were  prepared  and  the  construction  was 
carried  out  by  the  Blaisdell  Filtration  Co.,  of  Los 
Angeles. 


Land  Computations  for  Railway  Valuation 

By  H.  H.  Cartwright 

.\ssistant    Engineer,    Real    Estate    Department,    Nashville,    Chat- 
tanooga &  St.  Louis  Ry.,  Nashville,  Tenn. 

FOR  the  valuation  of  land  in  connection  with  the  Fed- 
eral valuation  of  railroads  it  seems  that  the  basis 
will  be  the  following  equation :  The  summation  of  every 
zone  area  times  its  unit  value  equals  the  valuation  of  the 
land. 

Assuming  that  the  carrier  or  railway  and  the  Inter- 
state Commerce  Commission  have  decided  on  the  limits 
of  each  value  zone,  then  the  first  big  task  is  to  compute 
the  area  claimed  in  each  zone  and  to  reconcile  this  figure 
v/ith  the  figure  found  by  the  commission  for  that  zone. 

The  Nashville,  Chattanooga  &  St.  Louis  Ry.  has 
figured  each  zone  in  the  manner  shown  by  the  following 
example : 

Zone  36 — Valuation  Section  41:  Carrier,  68.51  acres 
claimed.  Commission,  23.19  acres  allowed,  -{-a,  0.92; 
+6,  1.63;  +c,  1.00;  -\-d,  18.30;  +e,  14.14;  +/,  10.25; 
-\-g,  —0.67;  -\-h,  —0.25  =  68.51  acres. 

The  letters  or  symbols  used  throughout  the  compu- 
tations indicate  the  following: 

a.  Roads  or  streets  on  right-of-way  excluded. 

b.  Industrial  track  right-of-way  excluded. 

c.  Land  used  but  not  owned,   exclucled. 

d.  Land  claimed  under  charter,  excluded. 

e.  Land  owned  by  holding  company,  excluded. 

f.  Land  classified  as  non-carrier  ;   sliould  be  carrier. 

g.  Discrepancies  in  I.  C.  C.  computations, 
h.   Figured  on  wrong  valuation  section. 

The  district  land  office  of  the  commission  is  inter- 
ested first  in  the  figure  g,  so  that  carrier  and  commis- 
sion may  have  their  basic  areas  equal.  Then  the  carrier 
of  course  wants  a  compact  statement  of  its  claims. 
When  a  section  is  finished,  a  similar  tabulation  is  made 
as  a  summary,  the  four  classes  of  land  being  set  up 
separately — rural  carrier,  rural  non-carrier,  urban  car- 
rier, urban  non-carrier.  Finally  the  summary  sheet  is 
compared  with  the  total  area  previously  reported  on  the 
forms  used  for  a  rough  check  of  the  work. 


Iowa  Engineering  Societies  Want  License  Law 

Representatives  of  eleven  societies  in  Iowa,  including 
state  and  national  organizations  of  engineers  and  archi- 
tects and  clubs  of  engineers,  met  June  8  at  Des  Moines 
to  lay  plans  for  the  enactment  of  an  engineers'  license 
law.  A  committee,  including  one  representative  from 
each  group,  was  chosen  to  draft  a  bill  to  be  sent  to  each 
society  for  amendment  and  approval.  The  committee 
proposes  to  meet  in  September  to  perfect  the  bill  and  to 
consider  means  of  putting  it  before  the  legislature.  The 
law  sought  would  classify  engineers  by  examination, 
contain  provisions  for  reciprocal  license  privileges  with 
other  states,  and  be  designed  to  protect  the  public  in 
getting  competent  engineering  service.  C.  H.  Young, 
president  of  the  Iowa  Engineering  Society,  is  chairman 
of  the  committee,  and  J.  H.  Dunlap,  Iowa  City,  is 
secretary. 
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Forecasting  Sewage  Discharge  at  Toledo 
Under  Dry- Weather  Conditions 

Unit  Quantities  for  1960  Based  on  Estimating  Present  Disctiarge,  Correcting  Present  Estimat«a 
by  Present  Discharge,  and  Applying  Corrected  Estimates  to  Future  Conditions 

By  Watson  G.  Harmon 

City   Sanitary    KnKin<ir.   Toltdo,   Ohio 


BEFORE  the  Ten  Mile  Creek  intercepting  sewer  for 
Toledo  was  designed  a  detailed  study  was  made 
of  the  present  volume  of  sewage  and  the  probable 
volume  to  be  dealt  with  up  to  the  year  1960.  The  study 
included  sewer  gagings,  a  census  of  population  and  in- 
dustry, a  correlation  of  sewer  discharge  and  census 
results,  and  finally  the  fixing  of  unit  quantities  to  be 
used  in  design. 

The  Ten  Mile  Creek  district  is  the  one  of  four  natural 
sewerage  districts  which  demands  first  attention. 
Studies  for  the  whole  city  have  been  in  progress  since 
June,  1916.  A  general  plan  has  been  adopted  by  the 
city  and  approved  by  the  State  Department  of  Health. 


The  sewer-gage  record.s  were  .scaled  at  each  hourly 
division,  giving  the  rate  of  di.scharge  of  each  sewer  for 
each  hour  of  the  24  for  even,'  day  during  the  period. 
These  hourly  discharges  were  tabulated  by  averaging 
all  the  di.scharges  corresponding  to  any  given  hour 
for  all  the  days  of  the  record,  then  for  all  the  Sundays 
and  then  also  for  all  the  Mondays. 

In  order  to  relate  the  sewer  di.scharge  data  to  popula- 
tion, areas  and  industries,  a  census  wa.s  taken   in  the 
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HOURLY  .SKWER  DISCHARGES  WERE  PLOTTED  FOR  EACH  OF  THE  irVE  MAIN*  SEWERS 
Records  for  two  sewers  only  chosen  as  illustrative  of  results,      (i)    .ManufaciuriiiK  -section.  July  3   to   Aug.   2.   191S 
weather.     (2)  Residential  section,  occupied  by  people  of  moderate  means.  Aug.  -  to  Sept.  .'>.  1916:   nine  rainstorm- 
tion  of  2.26  in.     Wherever  records  showed  the  influence  of  rain  the    corresponding  observatlon.s  were  cast   i>ui.      ' 
in  gallons  per  day  from   the   two  sewers  was:    Mean  average    (1)     4.3-13,000    (1' )    41'6.O0i)  ;    Mean    .Mondav    (1)4 
Mean   Sunday    (1)    3,381,000    (2)    368,000;    .Maximum   dry-weather    (1)   6.24."),000   (2)   1.121.000. 
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In  the  fall  of  1917  the  electors  approved  a  bond  issue 
of  $2,800,000  to  carry  out  the  plan.  Based  on  the  Ten 
Mile  Creek  investigations,  six  miles  of  sewer  with  in- 
verted siphons  and  storm  interceptors  and  a  90,000,000 
gal.  pumping  station  have  been  designed. 

The  present  mean  and  maximum  rates  of  sewage  dis- 
charge into  Ten  Mile  Creek  were  determined  under  three 
classes — domestic,  industrial  and  ground  water.  The 
first  was  expressed  in  gallons  per  capita  per  day  'vg.c.d.) 
and  the  second  and  third  as  gallons  per  acre  per  day 
(g.a.d.).  There  are  no  commercial  areas  in  this  dis- 
trict. 

In  the  end  of  each  of  the  five  main  sewers,  ranging 
in  diameter  from  54  to  72  in.,  a  carefully  constructed 
sharp-edged  weir  was  placed.  An  automatic  recording 
water-level  gage  was  installed  in  each  sewer  to  record 
continuously  the  head  on  the  weir.  These  gages,  al- 
though constructed  to  run  a  week  without  attention, 
were  inspected  and  checked  daily.  They  were  main- 
tained long  enough  at  each  sewer  to  give  about  four 
weeks  of  good  dry-weather  record  after  allowing  foi- 
rain  and  other  interruptions. 


districts  which  are  now  sewered  and  drain  into  Ten 
Mile  Creek.  One  largely  undeveloped  area,  known  as 
West  Toledo,  was  omitted  (row  the  censu."*.  Ever>- 
house,  store  and  facton.'  was  visited  and  the  following 
information  obtained:  From  houses,  the  number  of 
persons  living  in  each  hou.se,  the  presence  or  absence 
of  a  sewer  connection  and  its  location  .aid  the  presence 
or  absence  of  bath  and  toilet  in  the  house. 

From  stores,  the  number  of  persons  employed  and 
the  amount  of  water  used  (meter  record). 

From  factories,  the  source  of  water-supply,  the  quar  - 
tity  consumed,  the  use  made  of  the  water,  the  location 
of  the  sewer  connection  and  the  number  of  employees 
engaged  each  hour  of  the  day  and  night. 

Having  gathered  the  field  data  mentioned  it  remained 
to  correlate  them  in  such  a  way  as  to  derive  the  mean 
and  ni;\xinium  unit  rates  of  sewage  discharge  previously 
mentioned.  The  method  of  procedure  was  to  determine 
separately  the  average  daily  discharge  of  ground  water, 
domestic  sewage  and  industrial  wastes. 

Ground  Water — Going  back  to  the  original  sewer  dis- 
charge records,  we  picked  out  the  single  hour  giving  the 
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TABLE   I.     SUMMARY  OF  SEWER  CENSUS   DATA,   TAKEN   IN  THE 
TEN-MILE  CREEK  DISTRICT,  TOLEDO,  OHIO 

Totals 
West        and 

Sewer  district No.  27      No.  26       No.  16      No    22    Toledo  Means* 

Outfall  sewer Monroe      Ayres        No.  34    Lagrange 

Total  area  (acres) 280  288  1,083  502         654        2.153 

Residential  area 225  181  911  501 

Industrial  area 29  62  1 29  1  0 

Commercial  area 

Parks.  R.R.  yards,  etc.  26  45  43 

Total  population 2,634  3,902 

Population  connected  by 

modern  plumbing 1.698  2.880 

Population  connected  by 

vaults  and  sinks 191  793 

Population  not  connected 

in  any  way 745  229  245         1,530 

Number  of  houses 626  937  3,897        3,247 

Average    population    per 

house 4  2  4.2  4.4  5   5 

Average    population    per 


18 
221 


114 
17,087   17,838         41,461 

16,435    5,226  26,239 

407   11,082  12,473 


2,749 
8,707 


32 
5  96 


4.75 

22  8 

19  3 

22      19  28 

17  82   11  70   10  93   42.21 


18  7 
15  8 


35  6 
35  6 


0      22,983 


acre  of  residential  area        11.7  21.6 

Avera<;e    population    per 

acre  of  tptal  area 8.9  13.5 

Per    cent,    of    total    area 

which  is  vacant 61 

Total  length  of  sewers,  mi.        6  73 
Total  number  of  persons 

employed  in  industries  763  2,131         19,990 

Water-supply     to    indus- 
tries   other    than    city 

water,  g.d 50,000       140,000  3,012,000  0  0 

♦Totals  and  means  exclude  West  Toledo. 

minimum  rate  of  discharge.  From  this  amount  we 
subtracted  the  industrial  wastes  known  to  be  flowing 
at  that  hour  and  called  the  remainder  the  ground-water 
discharge.  It  is  interesting  to  note  that  the  minimum 
discharge  occurred,  in  every  sewer  but  one,  at  3  a.m. 
Monday.  The  one  exception  was  at  Monroe  St.,  where 
it  occurred  at  5  a.m.  Monday. 

Domestic  Sewage — This  is  primarily  the  water  which 
is  used  in  residences,  flats,  etc.  It  comes  from  those 
houses  having  sewer  connections,  and  is  composed  al- 
most entirely  of  the  water  supplied  by  the  city.  Know- 
ing the  number  of  persons  living  in  each  house,  we  went 

TABLE   II.      MEAN   DAILY   DISCHARGE   OF  SEWAGE   AND   ITS 

CONSTITUENT    PARTS,    EMPTYING    INTO    TEN    MILE 

CREEK,  TOLEDO.  OHIO 

Totals 
and 

Sewer  district No.  27       No.  26        No.  16        No.  22        Means 

Ground  water  leakage,  g.d..     157,000      212,000     1,191,000       123,400     1,683,000 

g.a.d 557  736  l.IOO  246  783 

g.d.  per  mile  of  sewer 23,400        35,600  67,000         10,500  40,000 

Doniest  ic  sewage,  g.d...  ..  .       53,400        73,000        575,000       175,600        876,000 

g.c.d.  figured  on  population 

with  modern  plumbing 31  25.  35  34  33 

g.c.d.  figured  on  total  popu- 
lation  connected   in   any 

way 28  20  34  11  23 

g.c.d.  figured  on  total  popu- 
lation   20  19  34  10  21 

Industrial  sewage,  g.d I42,40u      249,000     2,577,000       127,000     3,095,000 

gad 4,900  4,000  20,000      127,000  14,000 

gad.  Council  St.*  omitted..         4,900  4,000  10,000      127,000  8,200 

Daily  Mean  Discharge,  g.d. .     352,000      534,000     4,343,000      426,000     5,655,000 
g.c.d.  figured  on  total  popu- 
lation  connected   in   any 

way 186  146  258  26  146 

g.c.d.  omitting  Council  St.*.  186  146  182  26  113 

*  Council  St.  power  station  discharges  a  large  amount  of  cooling  water  taken 
directly  from  the  creek  and  discharged  into  the  sewer  of  District  16.  It  will  be 
kept  out  of  the  intercepting  sewer. 

Relation  of  total  sewage  discharge  to  City  water-supply :  Water-supply  for  1916 
(up  to  September),  I03p.c.d.;  sewage  discharge  (omitting  Council  St.),  figured  on 
total  population,  105  g.c.d.;  ratio,  sewage  discharge  of  water-supply,  102%. 

to  the  meter  records  and  found  the  water  consumption 
corresponding  and  converted  it  into  gallons  per  capita 
per  day  consumed  by  various  classes  of  residents.  These 
figures  applied  to  the  number  of  persons  connected  to 
the  various  sewers  gave  the  estimated  mean  rate  of 
discharge  of  domestic  sewage. 

Industrial  Wastes — The  meter  record  of  every  manu- 
facturer in  the  district  was  tabulated.  The  quantity 
of  city  water  sold  to  the  industries  was  added  to  the 
amount  of  private  industrial  supplies,  as  determined 
by  special  measurements  and  investigations,  and  the 
sum  was  used  as  the  average  discharge  of  industrial 
wastes. 

Adjustment — Adding    the    estimated    ground    water. 


domestic  sewage  and  industrial  wastes  for  each  dis- 
trict, we  get  the  estimated  mean  daily  discharge  of 
sewage  from  that  district.  The  weir  measurements, 
previously  described,  give  the  actual  daily  discharge 
of  sewage  from  each  district.  The  estimated  values 
are  now  adjusted  to  agree  with  the  weir  measurements. 
It  will  be  of  interest  to  know  how  close  the  estimates 
of  sewage  discharge  came  to  actual  discharges  as  meas- 
ured by  the  weirs. 

Having  derived  figures  representing  the  daily  mean 
discharge  of  the  various  components  of  the  sewage  from 
each  of  the  districts,  it  still  remained  to  determine 
the  maximum  rate  at  which  the  sewage  is  discharged, 
since  the  intercepting  sewer  must  be  designed  to  accom- 
modate this  maximum  rate.  In  order  to  arrive  at  an 
estimate  of  this  maximum  rate,  certain  assumptions 
were  made,  as  follows:  (1)  The  discharge  of  ground 
water  is  constant  from  hour  to  hour  during  any  one 
day;  (2)  the  average  amount  of  domestic  sewage  is 
the  total  Sunday  discharge  minus  the  ground  water; 
(3)    the  average  amount  of  industrial  sewage   is  the 

TABLE  III.     ACTUAL  DAILY  MEAN  SEWER  DISCHARGE  AS 

COMPARED  WITH  ESTIMATED  SEWER  DISCHARGE  FOR 

THE  TEN  MILE  CREEK  DISTRICT,  TOLEDO,  OHIO 

Actual  Discharge  Estimated  Error  of  Estimates 

Sewer  by  We'r  Discharge  from     Expressed  as  per  cent. 

District  Measurements  Census  Reports        of  Actual  Discharge 

27  352,000  271,400  —23% 

26  534,000  698,500  -f-31% 

16  4,343,000  5,332,000  +23% 

22  426,000  280,600  -—34% 

Total  5,655,000  6,582,500  +16% 

average  flow  minus  the  Sunday  flow;  (4)  the  dis- 
charge of  domestic  sewage  on  Moncjay  is  the  Monday 
flow  minus  the  average  industrial  flow  and  the  ground 
water. 

Each  of  the  above  subtractions  was  performed  graphi- 
cally for  each  of  the  24  hours  on  the  discharge  curves  of 
which  the  illustrations  are  samples.  Thus,  mean  hourly 
rates  of  discharge  were  derived  for  average  domestic 
sewage,  Monday  domestic  sewage  and  industrial  wastes 
for  each  district.  These  mean  hourly  rates  for  the 
various  components  of  the  sewage  were  checked  against 
and  made  to  conform  to  the  daily  means  given  in  Table 
II.  The  maximum  hour  was  picked  out  for  each  compo- 
nent part  of  the  sewage  and  expressed  as  a  per  cent, 
of  the  mean  discharge  of  that  component  for  the  day. 
Maximum  discharges  are  also  expressed  as  gallons  per 
day.  Table  IV  gives  a  summary  of  the  foregoing  calcula- 
tions, as  well  as  a  comparison  with  observed  maximum 
rates  of  discharge  at  the  various  sewer  outlets. 

To  sum  up,  the  reader  will  observe  that  the  general 
scheme  was  to  estimate  present  discharges  in  exactly 
the  same  way  that  we  must  now  estimate  future  dis- 
charges; then  to  check  or  correct  the  present  estimates 
by  actually  measuring  the  present  discharge,  and  now 
to  apply  the  corrected  estimates  to  future  conditions. 

Using  the  mean  discharges  and  the  maximum  rates 
obtained  as  already  explained  the  following  unit  quanti- 
ties were  derived  for  design:  Ground  water:  Mean 
rate  of  discharge,  777  g.a.d. ;  maximum  for  any  district, 
1100  g.a.d.;  maximum  to  be  used  to  cover  spring  con- 
ditions, 1200  g.a.d.  Domestic  sewage:  Mean  rate  of 
discharge  counting  total  population,  21  g.c.d.;  ratio 
mean  to  maximum,  354%  ;  maximum  rate  tf  discharge, 
75  g.c.d.  Assuming  that  this  maximum  rate  of  dis- 
charge will  increase  in  proportion  to  the  total  water 
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TABLEIV.      ESTIMATE])    .VIAXIMIM    KATES    or    DISC'HAKOE    Ot 

SEWAGE  AS  COMl'AUKD  WITH  OBSERVED  MAXIMt.M 

RATES  OF  DISCHAHGE  INTO  TEN  MILE  CREEK. 

TOLEDO,  OHIO 

Totala 
-  ,.      .  West  and 

Sewer  distnct No.  27  .  No.  26      No.   16      No.  22     Toledo    Moan  % 

Domestic  Sewage: 
Daily  max.  expressed 

as  "•;  of  daily  mean  189  200  207  193  200 

Daily  max.  expressed 
as  rate  of  discharge 

ing.d 91,000    128.000  1.260,000      334,000    160.000     

Monday  max.  ex- 
pressed   as    %    of 

dailymean 261  400  350  332  450  354 

Monday  max.  ex- 
pressed as  rate  of 
discharge  in  g.d.         127,000    256.000  2.130.000      580.000    360.000     3,453,000 

Industrial  Wastes: 
Daily  max.  expressed 

as  %  of  daily  mean  120  142  136  133   134 

Daily  max.  expressed 

as  rate  of  discharge 

ing.d 173.000    358.000  3,430,000      170,000   4.131.000 

Ground  Water: 
Rate  of  discharge  in 

g.d 157,000    212,000  1,191,000      123,000    312.000     1.995.000 

Totals: 
Sum  of  Rates  of  dis- 
charge of  Monday 
max..  industrial 
max.  and  ground 
water 457,000    826,000  6,751,000      873,000    672,000  10,079,000 

Checks: 
Observed  max.  rates 

of  discharge  as  g.d.  680,000  842,000  6,245,000  1,121,000  790,000  9,678,000 
Estimated      maxima 

expressed  as  %  of 

observed  maxima. .  67  98  108  78  85  104 

consumption  (a  study  of  water  consumption  had  pre- 
viously been  made  but  is  not  included  in  this  article) 
the  maximum  rate  of  discharge  of  domestic  sewage  for 
1960  will  be  (125/103)  X  3.54  X  21  =  90  g.c.d.,  where 
125  and  103  are  the  1960  and  1916  rates  of  water  con- 
sumption for  Toledo. 

Later,  when  the  sewers  were  designed,  it  was  felt 
that,  as  the  districts  became  very  large  and  the  sewer 
became  very  long,  it  was  advisable  to  have  a  sliding 
scale  of  rate  of  domestic  sewage  discharge.  Reference 
to  Table  11  will  show  that  the  average  discharge  of 
domestic  sewage,  figured  on  the  population  connected 
with  modern  plumbing,  was  33  g.c.d.  Assuming  again 
that  this  will  increase  at  the  same  rate  as  the  con- 
sumption of  water,  and  that  by  1960  all  houses  will 
be  equipped  with  modern  plumbing,  the  mean  rate  of  dis- 
charge of  domestic  sewage  for  1960  will  be:  (125  103) 
X  33  =  40  g.c.d.  The  ratio  of  maximum  to  mean  rate 
is  expressed  by  the  formula 

Max. 14 

Mean  4  -}-  y^'p 

where  p  =  the  population  living  on  the  drainage  area, 
in  thousands.  This  gives  a  maximum  rate  of  discharge 
of  90  g.c.d.  for  a  population  of  50,000  and  the  least 
maximum  rate  used  was  67  g.c.d.,  corresponding  to  a 
population  of  268,000. 

For  industrial  wastes  the  mean  rate  of  discharge 
was  14,000  g.a.d. ;  ratio  maximum  to  mean  rate,  134 ''r  ; 
maximum  rate  of  discharge,  18,800  g.a.d.;  mean  rate 
of  discharge,  excluding  Council  St.,  8200  g.a.d.;  ratio 
maximum  to  mean  rate,  134%  ;  maximum  rate  of  dis- 
charge, excluding  Council  St.,  11,000  g.a.d.;  maximum 
rate  to  be  used  in  the  design  of  the  intercepting  sewer, 
14,000  g.a.d. 

Summarizing,  we  have,  ground  water,  1200  g.a.d.; 
industrial  wastes,  14,000  g.a.d.;  domestic  sewage 

(l  +      /^      )  X  40  =  g.c.d. 


This  work  ha.s  \)een  done  in  the  ofRce  of  the  »anitar>- 
engineer,  which  wa.s  created  for  thi.s  inve-stigation.  The 
auth.^r  wa.s  retained  a.s  .special  .sanitarj-  engineer  by 
Harrv'  C.  McClure,  comm.i.s.sioner  of  engineering  and 
construction  of  the  City  of  Toledo.  The  entire  organi- 
zation is  part  of  the  Department  of  Public  Service,  of 
which  David  H.  GoodwilJie  i.s  the  director.  The  engi- 
neering firm  of  Hoad  &  Decker,  of  Ann  Arbor.  Mich., 
was  retained  as  advisors  for  the  entire  work. 


Increase  Fire  Pump  Efficiency 

IX  STARTING  the  high-pres.su rp  pumps  of  the  fire- 
service  station  in  Toledo  e.xperience  has  enabled  the 
operators  to  make  a  .saving  in  electrical  energy  over  the 
original  method  proposed,  whereby  regulator  valves  by- 
passed the  discharge  back  to  the  .suctions.  C.  H.  Carroll, 
chief  operator,  in  his  late.st  annual  report,  explains  the 
method  as  follows :  The  pumps  are  started  with  all  dis- 
charge valves  closed.  As  soon  as  the  pump  reaches  full 
speed  the  main-line  discharge  valve  is  slightly  opened. 
The  pump  then  buflds  up  the  initial  line  pres.sure  of  175 
lb.  The  excess  beyond  this  is  controlled  by  the  use  of  a 
3-in.  bypass  valve.  This  maintains  a  steady  pressure 
without  interfering  with  the  niain-line  valve  except  in 
the  instance  where  a  larger  volume  of  water  is  required. 
when  the  main-line  discharge  valve  is  opened  farther  to 
meet  the  requirements  until  the  pump  capacity  is 
reached  at  the  head  maintained,  at  which  time  another 
unit  must  be  thrown  in  to  supply  the  demand  beyond 
the  capacity  of  the  first  pump. 

This  method  of  operation  has  the  advantage  over  the 
original  plan  of  saving  considerable  electrical  energ>-.  as 
the  pumps  do  not  supply  any  more  water  than  is  actually 
needed,  whereas  in  the  original  plan  the  pump  discharges 
at  full  capacity  at  all  times,  the  e.xcess  of  water  pumped 
over  that  actually  used  being  taken  care  of  by  the  reg- 
ulating valve,  which  al''>ws  it  to  recirculate  through  the 
pump  by  discharging  it  into  the  suction  pipe.  This  has 
produced  severe  breaks  on  the  suction  end  of  all  pumps 
when  in  use. 

During  1917  a  total  of  139  alarms  were  turned  in.  but 
the  high-pressure  service  was  required  but  seven  times, 
for  a  total  period  of  15A  hours.  The  maximum  rate  of 
pumping  was  4400  gal.  per  minut«.  to  suppl\'  13  high- 
pressure  hose  lines  with  200  lb.  pres.sure  for  4^  hours. 
Once  during  the  year  current  was  shut  off  from  the  local 
power  station  while  running  on  an  alarm  received  from 
th"  power  .Nation  itself.  A  second  source  of  suppl.v  will 
be  available  when  the  new  power  plant  nearin^r  comple- 
tion is  in  service. 


Court  Holds  Hotel  Garbage  Is  Private  Property 

Hotel  and  restaurant  garbage  at  Grand  Rapids.  Mich., 
has  been  declared  private  property,  subject  to  disposal 
by  the  proprietors  in  such  manner  as  they  see  fit,  provid- 
ing there  is  no  violation  of  local  health  ordinances  in 
handling  the  garbage.  The  decision  was  rendered  by 
the  Superior  Court  of  the  City  of  Grand  Rapids,  in  a 
suit  brought  as  noted  in  Etigineeritig  Sews-Rrcord  of 
Oct.  11,  1917,  p.  716.  Fred  H.  Locke,  city  manager, 
informs  this  journal  that  the  city  will  appeal  to  the  State 
Supreme  Court. 
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Forcing  Culverts  Under  Roads  With 
Hydraulic  Jacks 

Pipes  Up  to  Four-Foot  Diameter  of  Corrugated  Iron 

or  Concrete  Installed  at  Costs  Lower 

Than  by  Open-Cut  Method 

IN  BUILDING  culverts  for  irrigation  ditches  under 
highways  and  railroads,  the  South  San  Joaquin  Irri- 
gation District  in  California  found  traffic  and  founda- 
tion problems  frequent  and  serious.  Providing  tem- 
porary routes  on  roads  and  effecting  agreement  with 
the  railroad  companies  could  be  avoided  in  large  meas- 
ure, it  was  thought,  if  the  culverts  could  be  forced  into 
place  by  hydraulic  pressure.  This  method  would  not 
disturb  pavement  or  track  foundations  as  would  be  the 
case  in  making  open  cuts.  The  first  experiments  in 
jacking  the  culverts  were  so  successful  that  the  practice 
was  extended  and  now  is  generally  used  for  pipe  of  in- 
side diameters  up  to  48  in.  Thus  far  there  has  been 
used  for  this  purpose  cast-iron  pipe,  corrugated  iron 
pipe  in  20-ft.  sections,  reinforced-concrete  pipe  in  2-ft. 
sections,  and  a  monolithic  42-in.  pipe  32  ft.  long.  Diam- 
eters ranged  from  12  to  48  inches. 

The  general  method  of  carrying  on  the  work  may  be 
best  understood  by  the  detailed  description  of  the  oper- 
ations in  jacking  through  a  monolithic  concrete  culvert. 
This  was  a  42-in.  inside  diameter  pipe  underneath 
the  Southern  Pacific  Ry.  at  Lathrop.  Its  entire  32-ft. 
length  was  first  cast  on  a  wooden  platform  built  to 
grade.  The  barrel  is  circular  inside  but  has  a  flat  base 
54  in.  wide  and  a  height  of  54  in.  The  outside  of  the 
pipe  was  made  of  uniform  size,  to  offer  the  minimum 
friction  resistance. 

After  allowing  the  concrete  to  set  for  one  month, 
a  60-ton  Watson-Stillman  two-speed  hydraulic  jack  was 
set  up  against  a  wall  supported  bulkhead  and  the  open- 
ended  tube  was  started  through  the  roadbed.  This  work 
consumed  three  days  and  was  done  by  a  crew  of  five 
men.  Three  men  worked  constantly  inside  the  tube, 
handling  the  earth  as  fast  as  it  was  displaced  by  the 
barrel.  One  man  in  the  heading  dug  out  the  earth  a 
few  inches  ahead  of  the  tube  and  trimmed  the  inside 
of  the  excavation  to  a  shape  slightly  smaller  than  the 
outside  of  the  tube,  and  the  other  men  passed  the  muck 
back  as  fast  as  it  came  in.  No  cutting  edge  was  pro- 
vided on  the  tube. 

Jacking  pressures  began  with  20  tons  at  the  start, 
which  was  approximately  the  weight  of  the  tube,  and 
increased  to  a  maximum  of  55  tons  at  the  finish  of  the 
job.  The  advance  made  on  the  first  day  was  about  13  ft., 
on  the  second  day  about  7  ft.,  and  on  the  third  day 
about  10  ft.  The  jacking  pressure  varied  noticeably 
with  the  method  of  handling  the  dirt.  A  slight  piling 
up  of  material  inside  the  tube  would  be  followed  by  an 
increase  in  pressure-gage  reading.  To  relieve  this  in- 
creased pressure  the  jacking  was  stopped  from  time  to 
time  to  allow  the  muckers  to  catch  up  with  their  work. 
When  jacks  were  applied  again  after  such  stoppage  the 
pressure  was  invariably  less  than  when  the  work  was 
stopped.  During  the  passing  of  trains  over  the  track 
above  the  pressure  was  reduced  two  or  three  tons,  the 


actual  cause  apparently  being  the  reduction  of  friction 
due  to  vibration,  as  a  result  of  which  the  tube  advanced 
enough  to  cause  the  pressure  drop  noted.  In  the  course 
of  this  work  the  material  on  neither  side  of  the  em- 
bankment caved  and  trains  were  not  even  given  slow 
orders  when  passing  over  the  work  so  that  the  plan 
met  with  the  entire  approval  of  the  railroad,  it  was 
believed. 

The  itemized  cost  of  this  work  was  as  follows: 

Labor  (Building) : 

Excavation , , $49.  93 

Placing  steel . 15.61 

Building  forms 103. 94 

Pour'ng  concrete 104.67 

Stripping  forms 15.67 

Back-filling 52.89 

Pumping 21.11 

Hauling  cement,  gravel,  sand,  lumber,  plant,  etc 120.  57 

Superintendence 40.  00 

Auto  hire  and  transportation 37.  50 


Labor  (Jacking  Tube  Under  R.R.) : 

Rigging  plant 7.  04 

Installing 7 1 .  45 

Wrecking  plant 2 .  66 

Superintendence 1 2 .  50 

Auto  hire  and  transportation 5. 60 


561.89 


99.25 


Material: 

Cement,  321  sacks  at  56c.  net    200.  78 

Gravel,  46.7  cu.yd.  at  $1.30    60.70 

Steel,  870  lb.  at  $4.  23  per  100  and   2,964  lb.  at  $4.  18 

per  100 160.70 

■■                                                                 39.57 

21.00 

9.96 

1 .  20 

2.-00 

15.00 


Self-centering . 

Form  lumber,  2,100  f.b.m.  at  $10. 

Form  lumber  and  mill  wc^rk 

Nails 

Purnping  supplies 

Equipment  charge .  .  


510.91 


Total  cost . 
Cu.yd.  of  concrete. 


46.7 


$1,172.05 
25.10 


Total  cost  per  cu.yd 

On  this  job  the  soil  was  fairly  tight  and  had  very 
little  tendency  to  cave.    Water  was  18  in.  deep  in  the 
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MEN  ARE  JACKING  THE  END  OF  THE  APPARATUS  TO 
FORCE   PIPE   UNDER   A   HIGHWAY   PILL. 

excavation  and  highly  charged  with  alkali.  The  high 
percentage  of  cement  used  was  to  insure  an  impervious 
concrete  not  likely  to  be  affected  by  the  alkali.  Haul- 
ing was  done  from  Manteca  (5  miles)  and  Lathrop 
(li  miles). 

Most  of  the  irrigation  ditch  crossings  were  made  with 
30-in.  concrete  pipe  in  short  sections.  The  difficulty  in 
jacking  these  into  place  was  in  keeping  line  and  grade 
true.  In  general,  if  the  first  pipe  was  leveled  and 
aligned  correctly  and  all  joints  tightly  fitted,  a  straight 
line  job  resulted.  Joints  not  tightly  fitted  sometimes 
crushed  locally  under  the  pressure,  which  occasionally 
was  as  great  as  40  tons.  The  greatest  difficulty  in  se- 
curing tight  joints  was  caused  by  quicksand  getting 
into  them  &,t  the  bottom  of  the  pipe.  This  introduced  a 
vertical  curve  into  the  culvert  line  and  caused  it  to  raise 
at  the  front  end.  Work  was  frequently  carried  on  in 
2  ft.  of  water  to  prevent  too  great  an  inflow  of  quick- 
sand. 

There  is  some  difference  in  the  cost  and  need  for  care 
in  jacking  corrugated  iron  and  concrete  pipe.  This  is 
dependent  largely  upon  materials  encountered.  In  quick- 
sand it  is  believed  to  be  cheaper  to  install  the  concrete 
pipe,  because  it  is  then  only  necessary  to  open  up  a  pit 
sufficient  to  take  three  2-ft.  joints  which  can  be  jncked 
ahead  and  additional  joints  placed  as  the  work  advcinces. 
With  the  corrugated  pipe,  on  the  other  hand,  a  pit  long 
enough  to  take  the  usual  20-ft.  length  is  required.  A 
wide  variety  of  soil  conditions  was  encountered  in  the 
course  of  the  several  jobs  undertaken  and  the  material 
often  varied  on  a  single  job.  In  one  case  the  man  re- 
moving material  at  the  heading  used  a  hammer  and 
chisel  when  the  work  started  and  dipped  it  up  in  buckets 
before  the  job  was  finished. 

In  using  corrugated  pipe,  corrugations  collapsed  on 
two  occasions  and  in  one  case  the  work  had  to  be  turned 
into  open  cut.  Sometimes  buckling  occurred  at  joints, 
due  to  insufficient  riveting.  This  riveting  frequently 
had  to  be  done  by  men  working  in  a  foot  or  two  of 


water,  so  that  only  an  many  rivets  would  be  pat  in  m 
were  thought  necessary  to  develop  the  required  strength 
for  the  jacking.  However,  13  culverti  have  been 
jacked  into  place  by  the  district  and  in  only  the  cue 
referred  to  was  it  necessary  to  abandon  the  plan  and  go 
back  to  the  open  cut  method. 

On  one  occasion  an  18-in.  cast-iron  pipe  with  bell  and 
spigot  joints  was  jacked  under  a  railroad.  It  waa 
found  that  the  bell  ends  of  the  pipe  shoved  a  consider- 
able volume  of  earth  ahead  of  the  joints.  This  iooaened 
the  roadbed  and  required  the  full  capacity  of  the  two 
15-ton  ball  bearing  jacks,  leading  to  the  decision  that 
where  bell  and  spigot  pipe  was  used  it  .should  be  jacketed 
to  the  smooth  section  by  wood  or  concrete  lagging. 

The  largest  pipe  was  a  48-in.  corrugated  iron  culvert 
put  in  in  22-ft.  lengths  and  which  had  a  total  length 
of  66  ft.  This  was  jacked  between  50  and  60  ft.  under 
the  paved  highway  at  a  depth  of  about  6  ft.  over  the  top 
of  the  pipe.  The  pressure  required  did  not  exceed  the 
capacity  of  two  30-ton  hydraulic  jacks,  but  u.sed  their 
full  capacity.  It  was  found  that  cormgated  pipe  would 
shorten  considerably  under  heav>'  pressures.  A  shorten- 
ing of  several  inches  was  noted  in  this  66-ft.  length  of 
48-in.  pipe.  Concrete  pipe  wa.«  capable  of  withstanding 
higher  pressures  than  the  corrugated  iron  pipe.  Jack- 
ing pressures  depended  to  large  e.xtent  upon  the  char- 
acter of  the  soil.  In  hardpan  where  the  hole  was  trimmed 
to  the  exact  size  of  the  pipe,  pressures  did  not  e.xceed 
20  tons.     In  fine  flowing  sand,  jacking  pressures  often 


MOST    CIHCULuVU    CO.NCRtrrt:    CULVKRTS    .\RB    PUT    TO- 
OETHKR    IN    SMALL.   PIKXTES    WHKX    BEU.NO    PL.ACED 

ran  as  high  as  40  tons  and  sometimes  more.  Eccen- 
tric pressures  on  corrugated  pipe  were  found  to  throw 
it  into  a  curve  by  unequal  shortening  of  the  corruga- 
tions on  opposite  sides.  The  same  tendency  was  noted 
with  concrete  pipe  in  short  sections  unle&s  the  joints 
were  close  with  no  earth  or  trash  between. 

When  the  work  described  in  the  foregoing  was  under 
way,  A.  Griffin  was  chief  engineer  of  the  South  San 
Joaquin  Irrigation  District.  Much  of  the  constaiction 
was  supervised  by  R.  W.  Ohnsred.  who  has  since  suc- 
ceeded Mr.  Griffin  as  chief  engineer. 
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Architects  Must  Put  Utility 
Before  Aesthetics 

C.    H.    Blackall    Tells    Profession    Members    Must 

Organize  Firms  Able  to  Administer  Work 

and  Handle  Concrete  Problems 

HOWEVER  we  may  try  to  account  for  it,  or  in  what- 
ever manner  we  may  seek  explanations  or  excuses, 
the  fact  is  unquestioned  that  in  this,  the  greatest  crisis 
the  world  has  ever  seen,  architects  have  not  been  given 
a  leading  part,  said  C.  H.  Blackall,  writing  in  the 
American  Architect  for  June  5  last.  A  profession  which 
calls  preeminently  for  powers  of  organization,  admin- 
istration and  the  kind  of  efficiency  which  springs  from 
clear  conception  and  an  equally  clear  adherence  to  the 
essential  facts  of  the  problem,  has  found  almost  no  part 
to  play,  he  continued,  in  the  tremendous  upheaval  of 
these  days  except  to  be  incidentally  employed  in  one  of 
the  simplest  problems  offered  to  the  architect,  namely, 
low-priced  houses,  and  then  often  in  competition  with 
builders  and  real  estate  speculators.  Instead  of  being 
judged,  and  condemned  or  accepted  for  our  share  in  the 
essentials  of  life,  for  our  real  solution  of  live  problems, 
we  seem  to  have  been  classed  with  the  merely  petty  arts 
which  dress  life  but  do  not  create  it.  We  cannot  legally 
complain  of  the  choice  which  has  been  made  of  agents 
and  methods  for  carrying  out  the  enormous  building 
problems  which  the  country  has  undertaken.  The  fact 
that  architects  have  had  so  little  to  do  with  them,  and 
that  their  employment  by  the  Government  is  so  rare  as 
to  arouse  wonder  when  so  employed  at  all,  is  something 
which  we  must  accept;  but  it  is  the  wise  man  who, 
passing  through  stress,  emerges  therefrom  into  greater 
possibilities,  and  who  finds  through  his  failures  the 
road  to  success.  We  therefore  can  properly  consider 
that  our  present  professional  position  is  not  sent  to  us 
for  our  sins,  nor  merely  for  our  chastening,  but  in  order 
that  we  may  be  able  so  to  arrange  our  architectural 
deportment  and  possibilities  that  the  future  may  give 
us  greater  promise  of  growth. 

Two  Views  of  What  Constitutes  an  Architect 

There  are  two  distinctly  varying  concepts  of  an  archi- 
tect. The  first  is  that  he  is  an  artist,  that  his  chief 
interest  is  in  making  pictures,  either  on  paper  or  in 
actual  composition ;  that  business  has  nothing  to  do  with 
him  except  as  an  incident  to  his  art;  that,  as  architec- 
ture is  the  mother  art,  therefore  the  architect  is  at  his 
best  when  occupying  himself  most  exclusively  with  the 
pure  art  of  his  profession.  This  view  does  not  preclude 
a  recognition  of  business,  construction  and  other  so- 
called  practical  factors,  but  it  puts  the  emphasis  on  the 
creative  and  artistic,  relegating  everything  else  to  * 
second  place.  This  is  the  view  which  has  gradually 
been  gaining  since  the  beginning  of  the  Italian  Renais- 
sance, and  which  has  dominated  the  profession  during 
the  past  few  years,  shaping  its  ethics,  controlHng  its 
practice,  and,  in  as  far  as  it  is  one-sided,  limiting  the 
effective  output  of  the  indiviuual.  The  other  view  is 
expressed  by  the  very  word  "architect."  He  is  not  the 
"builder  of  arches"  but  the  "arch  technician,"  or,  to  use 
the  modern  phrase,  the  master  builder.  His  function  is 
to  do  and  plan  things  in  an  orderly  sequence  and  with 
a  consideration  for  all  the  factoi's  which  enter  into  a 


complete  structure,  of  which,  very  naturally,  the  artistic 
appearance  may  be  beyond  question  an  important  one, 
but  is  not  of  itself  sufficient,  and,  except  in  rare  cases 
of  monumental  design,  is  really  a  byproduct  rather  than 
a  dominant  factor.  He  differs  from  the  engineer  in  that 
he  is  not  to  be  one-sided,  not  to  consider  mere  efficiency 
nor  mere  program,  nor  mere  so-called  practical  factors, 
but  is  to  take  all  of  these  plus  the  fundamental  principles 
of  order,  purpose  and  fitness;  and  if  they  are  properly 
combined  then  the  creative  element  of  pure  design  will 
result  just  as  inevitably  as  it  did  in  the  west  front  of 
Amiens  or  the  north  porch  of  Chartres. 

This  second  concept  was  the  point  of  view  of  the 
thirteenth  century,  and  if  the  signs  of  the  times  are 
read  aright  it  is  the  attitude  that  the  architect  will  be 
forced  to  assume,  even  against  his  will  at  times,  and 
even  if  under  imputation  by  some  of  his  professional 
brethren  of  being  unprofessional.  The  absence  of  this 
attitude,  or  the  negation  thereof,  is  sure  to  bring 
paralysis  to  the  profession,  because  the  busy  public, 
which  pays  the  bills,  has  scant  use  today  for  anything 
but  action.  The  war  has  emphasized  this  view  with 
sharp  and,  to  many,  sickening  vividness.  It  is  not 
enough  to  be  a  clever  designer,  or  even  the  best  designer, 
if  best  is  used  in  the  sense  of  permitting  a  disregard 
of  functional  building.  Rather  should  we  say  that 
absolutely  nothing  be  sacrificed  to  mere  appearance. 
Artistic  appearance,  so-called,  can,  and  justly  will,  be 
forgotten  and  be  apparent  only  through  its  function  as 
an  integral  part  of  a  real  problem  solved  in  a  real  way. 
That  was  precisely  the  fundamental  point  of  view  of 
the  mediaeval  artists.  Their  work  was  always  objective ; 
self  was  always  put  out  of  sight,  and  as  we  emerge  into 
the  opportunities  of  tomorrow  it  is  our  task  to  make 
sure  of  our  point  of  view,  and  not  only  make  sure  of  it 
but  incorporate  it  in  our  work.  The  architect  may 
continue  to  dream  dreams  and  see  visions,  but  if  he  does 
he  is  likely  to  be  out  of  a  job  unless  those  visions  are 
based  on  sound  common  sense,  on  business  administra- 
tion and  on  constructive  development  and  application. 

Contractor,  Engineer  or  Architect? 

There  will  always  be  building  so  long  as  mankind  is 
a  gregarious  animal.  There  will  also  always  be  a  con- 
sideration given  to  the  finer  artistic  qualities  which 
the  race  incorporates  in  its  monuments  and  which  con- 
stitute the  true  historical  record  of  the  age.  The  ques- 
tion we  are  interested  in  as  a  profession  is  as  to  who 
is  to  be  the  directing  force  in  this  building  work.  Will 
it  be  the  master  builders,  as  they  are  now  known?  Will 
it  be  the  engineers,  whose  day  is  shining  so  full  of 
promise  now,  or  will  the  choice  be  from  the  profession 
which  has  striven  and  aspired,  written  codes  of  ethics, 
and  taken  position  on  pedestals,  beneficently  arrogating 
prominence  in  constructive  arts,  and  speaking  ex 
cathedra  on  every  occasion,  only  to  find  that  considera- 
tion is  no  longer  an  inevitable  appanage?  It  is  really  a 
pretty  serious  question  for  us.  No  man  is  likely  to  have 
the  whole  truth  revealed  to  him,  and  none  of  his  reason- 
ing from  finite  experience  and  limited  vision  can  hope 
to  answer  all  of  the  questions ;  and  yet  it  liardly  seems 
possible  that  the  architect  of  four  years  ago  will  have 
much  consideration  four  years  hence,  unless  he  changes 
very  fundamentally.     He  must  be  a  new  man,  regen- 
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erated  by  the  acid  test  of  trouble,  and  with  a  point  of 
view  toward  real  architecture  more  nearly  akin  to  the 
mediaeval  period.  It  is  the  writer's  conviction  that  the 
architect  of  tomorrow  will  find  his  truest  inspirations  in 
the  mediaeval  attitude  rather  than  in  that  of  the  Renais- 
sance; that  whether  we  admit  it  or  not,  whether  we 
like  it  or  not,  whether  we  are  chosen  or  not,  the  archi- 
tect of  tomorrow  must  be  not  first  an  artist  but  first 
an  organizer  and  an  administrator.  That  the  older 
members  of  the  profession  will  change,  is,  of  course, 
very  m.uch  to  be  doubted;  that  many  mistakes  will  be 
made  goes  without  saying;  that  the  unworthy  and  the 
unfit  will  be  just  as  prominent  then  as  they  are  now  is 
too  manifest  to  need  discussion.  But  that  the  architec- 
ture of  after  the  war  will  be  something  real  and  some- 
thing earnest,  not  obscured  but  thoroughly  concrete, 
and  that  the  architect  will  then  be  the  one  who  can  lead 
in  just  such  lines,  whether  he  comes  from  technical 
schools,  from  the  engineering  ranks,  or  from  the  master 
builders,  is  something  which  I  firmly  believe,  and  to 
which  all  the  signs  of  the  times  seem  to  point. 

The  Architect  of  Tomorrow 

At  the  risk  of  repeating,  let  me  say  what  I  think  the 
architect  of  tomorrow  will  be. 

In  the  first  place,  he  will  be  an  organization  rather 
than  an  individual;  a  directing,  discriminating  motive 
force  at  the  center  of  a  combination  of  forces,  and  that 
organization  or  combination  will  be  just  as  essentially  a 
business  one  as  the  United  States  Steel  Corporation  or 
the  Standard  Oil  Co.,  and  exactly  the  same  principles  of 
economy,  material  efl!iciency  and  careful  attention  to 
detail  will  of  necessity  manifest  themselves.  This 
organization  will  be  prepared  not  only  to  carry  out 
work  on  definite  lines,  but  to  pledge  itself  that  they  will 
be  carried  out  right  and  on  time.  In  other  words,  it 
will  guarantee  results,  and  not  be  able  to  avoid  responsi- 
bility by  sheltering  itself  behind  a  cloak  of  profession- 
alism. I  do  not  believe  that  it  will  assume  all  the 
functions  that  we  now  hand  over  to  the  master  builder, 
any  more  than  I  believe  the  master  builder  will  lose 
materially  in  his  particular  line,  but  it  will  have  a 
greater  degree  of  direct  contact  with  the  mechanics, 
many  times,  I  believe,  a  direct  hiring  of  them  on  behalf 
of  the  owner  and  a  general  direction  of  the  work  which 
is  now  very  often  in  the  hands  of  brokers  styling  them- 
selves master  builders.  And  the  fact  that  this  organiza- 
tion is  to  free  itself  from  mere  professionalism  and 
abandon  the  cloister  or  studio  point  of  view,  will  neces- 
sarily bi-ing  it  into  the  world's  markets  so  that  i*;  will 
have  direct  contact  with  the  producing  factors  that 
enter  into  a  building.  It  may  even  direct  these  produc- 
ing factors  and  be  a  part  itself  of  the  producing  side; 
and  still  further,  as  all  large  works  have  to  be  financed, 
I  see  no  reason  to  doubt  that  the  architect  will  have  a 
considerable  importance  as  an  administrator,  and  there- 
fore necessarily,  to  a  certain  extent,  as  a  financial  agent. 

Furthermore,  this  organization  will  be  formed  not  to 
win  a  competition  or  to  impress  a  susceptible  public,  but 
to  carry  out  building.  The  kind  of  organization  that 
will  win  a  competition  is  pure  theory,  and  pui-e  theory 
is  what  we  must  avoid.  The  organic  development  of 
building,  if  looked  at  right,  is  pure  architecture,  and 
that  is  just  what  the  world  wants.     It  is  to  be  hoped 


that  the  future  may  Bee  a  larger  abx>lition  of  that  unfor- 
tunate method  of  bringing  ourselves  Ijefore  the  public 
which  we  call  competition.  The  true  competition  always 
i.s  in  the  fini.shed  product,  but  the  idea  that  by  a  series 
of  drawings  an  architect  can  win  recognition  is,  I 
believe,  at  the  ba.si.s  of  a  grxKl  deal  of  our  pre;*€nt  limi- 
tation as  a  profession;  and  the  more  re.solutel>'  we  in 
the  future  refu.se  to  consider  architecture  as  in  any 
sense  drawing,  a.s  in  any  .sense  picture  making,  the  more 
surely  will  we  emerge  into  the  larger  view  which  the 
coming  years  are  to  demand  and  to  which  we  have  been 
so  blind  in  the  past.  There  are  many  who  have  had 
their  eyes  opened  to  the  extent  to  which  we  have  not 
as  a  profession  properly  viewed  our  limitations,  and 
we  will  have  further  di.sagrecable  experiences,  I  um 
afraid,  before  the  true  architectural  point  of  view  i.s 
brought  home  to  us.  We  are  still  pa.s<<ing  through  the 
mill,  and  compensation  for  our  present  woes  ought  to 
be,  in  part  at  least,  in  the  feeling  that  out  of  defeat  can 
and  will  grow  a  better  equipment  for  victory. 

Utility  First,  Art  Inxidental 

Does  this  imply  architecture  will  be  any  less  a  fin*> 
art  than  it  is  today?  Not  a  bit  of  it.  The  trouble  with  so 
much  of  our  pre-war  architecture  was  not  that  it  was  too 
artistic,  but  it  was  not  artistic  in  the  right  sense,  in  that 
it  was  not  fit  and  appropriate  for  its  purpose.  Ruskin's 
emotional  .stone  carver  who,  just  for  the  love  of  earning, 
would  cut  a  wondrous  bit  of  detail  way  up  in  an  obscure 
loft,  where  no  one  would  ever  see  it.  could  keep  on  doing 
just  that  sort  of  thing  sometimes,  but  he  would  not  be 
in  the  architectural  spirit.  The  place  for  that  kind  of 
work  is  in  a  museum  and  not  in  a  real  building.  Archi- 
tects are  to  build  real  buildings,  and  the  man  who  would 
waste  that  kind  of  sentiment  would  be  out  of  place  in 
the  very  practical,  very  tense  and  ver>-  demanding  world 
of  after  the  war.  The  best  art  always  has  been  the  art 
which  was  the  most  re; '  in  its  application.  Architecture 
would  still  be  the  mother  art.  but  the  architect,  while 
admitting  the  preeminence  of  the  artistic  thought, 
would,  I  should  hope,  recognize  also  that  art  is  not  pre- 
eminent or  maternal  which  is  simply  blassoming  for 
itself  without  a  distinct  purpose,  and  the  architect  who 
thinks  for  a  moment  that  the  contemplative,  esthetic 
point  of  view,  delightful  as  it  is,  ;iecessar>'  in  a  certain 
degree  as  it  has  been  found  to  be.  will  suffice  for  after- 
war  conditions,  is  bound  to  receive  a  harder  jolt  and  a 
more  bitter  disappointment  than  in  the.'^e  pi»rlous  days 
of  1918.  To  paraphrase  the  poet,  architecture  is  real, 
architecture  is  earnest,  and  mere  unrelated  beauty  is 
not  its  goal.  A  dream  of  pure  art.  a  dream  of  beauty 
cannot  be  spoken  of  the  real  soul  of  a  building. 

Nor  does  the  foregoing  imply  the  elimination  of  the 
individual.  There  have  been  some  wonderfully  endowed 
men  like  Wren,  Mansard  or  Bulfinch.  who  seemed  to  be 
able  to  compass  all  sides  of  our  profession  and  to  prop- 
erly subordinate  the  relative  factors:  but.  after  all,  most 
of  us  work  best  in  harness  and  with  limitations,  and  the 
very  fact  that  an  organization  implies  subordination  of 
one  part  to  the  other  is  a  salutan,-  restraint  on  the 
development  of  the  unessential.  Again,  a  man  might 
be  just  as  strong  and  true  alone  by  himself  as  he  would 
be  as  an  individual  doing  similar  things  at  the  head  of 
an  organization,  but  somehow  I  cannot  help  feeling  that 
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the  individual  architect  will  be  much  more  of  a  rarity 
in  the  future  than  he  has  been  in  the  past,  and  that  in 
organization,  in  cooperation  and  specializing  within  the 
limits  of  a  firm  the  architects  will  find  their  best 
opportunities. 

After  the  war  this  country  will  undoubtedly  pass 
through  a  period  of  enormous  building  activity.  We 
have  slowed  up  on  all  our  lines;  we  are  behind  in 
every  kind  of  structure  having  to  do  with  the  arts  of 
peace;  our  investments  in  real  estate  have  had  a  great 
setback,  and  for  certainly  three  or  four  years  after 
the  war  there  will  be  a  lot  of  big  prizes  to  be  passed 
out  to  some  one.  Who  will  get  these  prizes?  Will  it 
be  those  who  want  them  most  or  those  who  can  do 
them  best?  The  answer  is  so  obvious  that  it  hardly 
needs  argument.  The  great  mass  of  our  people  do  not 
know  and  do  not  care  whether  a  building  is  artistic  or 
not,  especially  as  far  as  relates  to  the  selection  of  an 
architect,  but  the  great  mass  of  our  people,  on  the  other 
hand,  are  pretty  good  judges  of  what  they  like,  and 
unless  we  are  prepared  as  a  profession  to  give  them  a 
square  deal,  a  business  administration  and  a  workable 
solution  of  the  so-called  practical  requirements,  and 
unless,  furthermore,  we  can  do  all  that,  and,  besides, 
clothe  our  expression  in  real  art — and  by  real  art  I  mean 
art  that  is  fitting  and  proper,  neither  overlaid,  con- 
sidered apart,  nor  obtruded — we  simply  will  not  get  the 
work,  and  the  sooner  we  admit  it  and  shape  our  plans 
accordingly  the  more  likely  we  are  to  be  of  real  service 
to  the  community  for  the  next  ten  years. 

Public  the  Final  Judge 

I  believe  the  profession  will  justify  itself  to  the  world, 
and  justify  itself  in  a  way  to  bring  absolute  conviction 
to  the  public,  whose  attention  has  really  never  been 
caught  by  mere  pretty  work.  The  thought  and  study, 
the  intense  preparation,  the  carefully  considered  edu- 
cational scheme  which  has  been  so  thoroughly  developed 
in  the  past,  cannot  fail  to  count  in  the  long  run  for  the 
very  best  side  of  real,  practical,  common-sense  archi- 
tecture. It  is,  of  course,  much  easier  to  make  these 
general  statements  than  it  is  to  say  just  how  the  results 
will  be  manifested.  I  sometimes  wonder  if  a  good  deal 
of  our  troubles  in  the  past  and  in  to-day  have  not 
arisen  from,  the  fact  that  we  have  allowed  the  general 
public  to  believe  that  a  diploma  of  architecture,  or  some- 
times even  a  sign  on  a  door,  is  an  indication  of  ability, 
and  whether  we  have  not  been  a  little  ready  to  assume 
that  an  architect  can  be  such  by  mere  willing  to  be; 
that  the  will  to  win  will  create  a  good  architect,  accord- 
ing to  our  imaginations,  just  as  some  military  critics 
think  the  will  to  win  insures  the  winning  of  the  war; 
and  it  is  quite  possible  that  certain  portions  ot  the 
public  have  accepted  us  at  our  face  value  and  assumed, 
because  we  called  ourselves  architects,  that  therefore 
we  be  such.  I  sincerely  hope  the  war  and  our  present 
experience  may  brush  this  idea  absolutely  aside.  Tem- 
perament, natural  endowment  and  birthright  certainly 
count  for  as  much  in  the  practical  business  side  of 
architecture  as  they  do  in  the  dream  life  of  the  imagina- 
tive designer,  and  the  number  of  those  who  are  really 
able  to  handle  the  architectural  problems  is,  after  all, 
surprisingly  small.  The  public  will  appreciate  this 
better  after  the  war,  and  the  architect  who  has  the 
gift  not  to  make  pictures  but  to  make  architecture  will 


undoubtedly  have  ample  opportunity,  and  with  a  clearer 
field  and  a  more  sure  appreciation  if  he  can  deliver  the 
goods ;  but  may  the  profession  be  delivered  for  genera- 
tions to  come  from  the  attitude  that  the  architect  can 
create  himseK,  that  a  four  years'  course  in  a  school  can 
make  amends  for  a  wrong  temperament,  or  that  even 
the  fathering  of  a  lot  of  poorly  designed  buildings  gives 
a  man  the  right  to  call  himself  an  architect. 

The  architectural  profession  will  profit  by  the  ex- 
periences of  the  war,  Mr.  Blackall  concluded.  A  future 
opens  up  for  it  bigger  than  anything  we  dreamed  of 
before,  because  our  buildings  will  be  real  buildings  in- 
stead of  fancies,  our  business  will  be  real  business  in- 
stead of  that  of  dilettanti,  and  there  is  enough  real 
common  sense  in  the  profession  to  enable  even  some  of 
the  older  ofies  to  grow  into  administrative  ability; 
while  as  for  the  young  men  who  will  be  coming  home 
from  the  wars,  eager  and  ready  to  take  their  share, 
and  fresh  from  the  influences  of  the  delightful  atmos- 
phere in  France,  they  surely  will  be  doing  real  things, 
just  as  they  are  doing  real  things  now,  and  the  biggest 
thing  on  earth  will  then  be,  as  we  have  fondly  assumed 
it  had  been  in  the  past,  a  great  work  of  architecture. 


Society  Service 

A  Section  Dealing  with 
the  Results  of  Teamwork  by  Technical  Men 

The  "Local  Section"  Problem 

How  can  the  national  societies  best  serve  their 
members  back  home?  No  one  has  yet  found  a 
satisfactory  answer.  However,  notes  prepared  recently 
by  Prof.  F.  H.  Newell  of  the  University  of  Illinois  state 
the  problem  which  is  crying  for  solution  and  agitating 
leaders  in  local  organizations  perhaps  more  than  any 
other  single  issue.  Usually  these  men  are  the  "live 
wires"  in  their  communities  and  are  also  members  of 
some  one  of  the  national  societies.  Lack  of  harmony 
between  the  two  types  of  organization  and  duplication 
of  effort  is  unfortunately  engendering  a  feeling  of  dis- 
gust at  the  "do-nothing-concrete"  attitude  toward  co- 
ordination which  results  in  non-support  of  any  organi- 
zation. It  is  easy  to  say  "there  are  too  many  organiza- 
tions," and  then  work  in  none. 

Professor  Newell's  notes  follow:  "The  local  section 
problem  is  the  stumbling  block  of  all  movements  be- 
cause the  local  sections,  while  good  in  themse\ves,  pre- 
vent the  larger  and  better  development  in  the  same 
way  that  a  small  well-built  house  on  the  corner  of 
prominent  streets  may  prevent  the  erection  of  a  really 
commodious  business  block.  They  are  effective  for  the 
purpose  intended,  but  are  an  obstacle  to  the  realiza- 
tion of  larger  ideals,  so  that  on  the  whole  it  is  a  question 
as  to  whether  in  the  long  run  they  had  not  done  in- 
finitely more  harm  than  good  to  the  profession  as  a 
whole. 

"It  is  generally  conceded  that  in  every  city  outside, 
say,  of  New  York  and  possibly  Chicago  and  St.  Louis, 
there  should  be  one  inclusive  engineering  organization, 
bringing  together   all   of  the   men   who  properly   call 
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themselves  engineers  and  giving  attention  not  only 
to  technical  matters,  but  to  local  affairs  of  concern  to 
its  members.  The  grovi'th  of  these  local  societies  has 
been  retarded  and  often  prevented  by  the  existence 
of  a  fairly  good  local  section  under  the  control  of  the 
New  York  body. 

"It  is  probable  that  somewhat  radical  steps  must  be 
taken  and  the  suggestion  has  been  made,  as  given  in 
Engineering  Neivs-Record  of  Jan.  17,  p.  142,  that  mem- 
bership in  a  local  society  should  be  prerequisite  to  that 
in  one  of  the  national  societies.  It  is  possible  that  by 
working  upon  this  principle  the  evils  can  be  overcome. 

"A  national  society  should  not  encourage  the  forma- 
tion of  a  local  section  in  any  city  where  there  is  already 
existing  an  inclusive  engineering  society,  but  should 
use  every  effort  in  its  power  to  stimulate  the  local  so- 
ciety and  have  affiliation  with  it,  possibly  through  a  sec- 
tion of  that  society.  For  example,  the  American  So- 
ciety of  Mechanical  Engineers  should  endeavor  to 
stimulate  the  growth  of  a  mechanical  section  in  the 
Cleveland  Engineering  Society  and  refuse  to  recognize 
a  body  of  mechanicals  distinct  from  that  forming  a 
part  of  the  Cleveland  society  or  at  least  until  some  good 
reason  was  shown  to  the  contrary." 

One  great  difficulty  seems  to  be  the  difference  in  the 
work  it  is  possible  to  do.  The  national  societies  are 
primarily  and  necessarily  concerned  with  technical  mat- 
ters, while  the  local  societies  see  social,  civic  and  wel- 
fare problems  which  can  only  be  attacked  effectively  by 
unified  action  of  engineers  of  all  kinds.  No  mean 
wreath  of  honor  awaits  the  broad  minded,  sympathetic, 
patient  engineer  who  can  lead  his  fellows  out  of  the 
present  chaos  of  society  multiplicity. 

W.  W.  De  Berard. 


Engineers'  Club  Develops  Junior  Section 

Interest  of  the  young  men  in  society  affairs  is  in- 
creased in  the  Engineers'  Club  of  Philadelphia  by  the 
activity  of  the  committee  on  papers,  which  recently 
arranged  five  meetings  especially  for  younger  members. 
In  fact,  the  attendance  was  limited  to  juniors  and  their 
guests.  The  specific  object  was  the  enlistment  of  the 
interest  of  young  men  in  the  preparation,  preservation 
and  discussion  of  papers.  It  was  felt  that  the  experi- 
ence gained  by  the  juniors  in  conducting  their  own  meet- 
ings v/ould  develop  loyalty  to  the  club  and  qualify  them 
for  committee  appointments  and  office  when  they  became 
senior  members. 

Last  year  a  prize  of  $50  was  offered  for  the  best 
paper  prepared  by  a  junior.  The  rules  prescribed  that 
the  subject  matter  should  deal  with  engineering  work 
with  which  the  writer  was  directly  connected,  or  should 
record  investigations,  contributing  to  engineerini; 
knowledge,  some  essential  part  of  which  was  made  by 
the  writer,  and  that  the  paper  should  contain  a  rational 
digest  of  results.  Any  mathematical  treatment  must 
show  immediate  adaptability  to  professional  practice. 

So  interested  were  the  juniors  that  they  have  now 
become  practically  self-sustaining.  They  decided  to 
continue  the  meetings  during  the  present  year,  and 
perfected  an  organization  by  electing  their  own  officers 
and  appointing  their  own  committees.  Last  fall  the 
juniors  instituted  a  campaign  to  increase  their  mem- 
bership and  about  50  applications  were  accepted. 


The  board  of  directors  ruled  recently  that  a  repre- 
sentative of  the  juniors  should  be  invited  to  attend 
board  meetings  while  matters  which  concerned  them 
were  under  di.scussion.  The  suggestions  were  offered 
to  the  juniors  that  they  develop  their  organization  to 
conform  as  closely  as  conditions  warranted  to  the  club 
organization,  and  that  the  chairmen  of  their  several 
committees  consult  directly  with  the  chairmen  of  the 
corresponding  club  committees,  so  that  the  young  men 
could  get  valuable  advice  and  suggestions. 

To  promote  closer  relations  with  affiliated  societies 
as  many  joint  meetings  as  possible  'vere  arranged  for 
by  club  committees.  Programs  for  these  meetings  are 
a  matter  of  conference  between  the  affiliated  society  and 
the  club.  It  was  decided  that  papers  read  at  such  meet- 
ings should  deal  with  various  phases  of  the  war, 
although  an  occasional  paper  should  be  arranged  pri- 
marily for  entertainment.  When  the  subject  is  treated 
in  a  popular-scientific  form  the  meeting  is  held  in 
Witherspoon  Hall;  strictly  technical  papers  are  pre- 
sented at  the  club,  and  special  meetings  are  held  else- 
v.'here,  as  at  the  X.^niversity  of  Pennsylvania  and  the 
Drexel  Institute,  but  only  speakers  of  prominence, 
accustomed  to  public  speaking,  are  invited. 

Following  the  amalgamation  of  the  quarterly  Pro- 
ceedings with  the  semi-monthly  bulletin,  to  make  a 
monthly,  the  club  found  that  its  scheduled  nine  meet- 
ings did  not  provide  sufficient  papers  to  fill  the  monthly. 
In  consequence,  several  special  meetings  were  arranged 
for,  and  in  addition  affiliated  societies  were  asked  to 
contribute  papers  presented  before  their  meetings.  The 
proposition  met  with  favor,  and  the  name  of  the  club 
publication  was  therefore  changed  to  Journal  of  the 
Engineers'  Club  and  Affiliated  Societies. 

Publicity,  it  has  been  found,  can  be  obtained  in  the 
daily  papers  when  the  subject  deals  with  national  or 
local  affairs  of  general  interest  to  the  public. 


Letters  to  the  Editor 

Comment   on  Matters   of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 

Does  Concrete's  Imperfect  Elasticity  Impair 
Eccentric  Loadinsj  Tests? 

Sir:  In  the  article  by  John  C.  Prior  on  "Eccentric 
Loading  Tests  Result  Contrary  to  Theory."  in  Engineer- 
ing Xcwa-Kccord,  April  25.  p.  8'>3,  there  appears  to  be  a 
fundamental  misconception  concerning  the  theor>'  of 
stresses.  The  writer  of  the  article  attempts  to  jhow  a 
disagreement  between  theor>-  and  test  results,  when  in 
fact  there  is  no  justification  for  attempting  either  to 
corroborate  or  disprove  the  theoretical  formula  for  ec- 
centrically loaded  prisms  by  comparison  of  breaking 
loads  with  loads  computed  from  the  fonnula.  This  may 
not  deprive  the  tests  entirely  of  their  interest  or  value, 
but  in  the  cause  of  accuracy  and  clearness  such  funda- 
mental errors  should  be  pointed  out. 

The  principal  error  consists  in  the  apparent  assump- 
tion that  a  formula  which  expresses  the  correct  relation 
between  unit  stress  and  applied  load  only  when  the  unit 
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stress  does  not  exceed  the  elastic  limit  may  still  be  used 
to  express  the  relation  between  those  quantities  when 
the  load  is  sufficient  to  cause  rupture.  It  is  generally 
understood  that  the  formula  for  combined  flexure  and 
direct  stress, 

P      Mv 
^'~A-   I 

does  not  hold  for  values  of  fc  beyond  the  elastic  limit. 
Consequently  there  is  no  theoretical  crushing  load  P 
which  can  be  computed  by  the  use  of  this  formula,  and 
accordingly  no  theoretical  ratio  P/P'  such  as  is  indi- 
cated in  the  graph  accompanying  Mr,  Prior's  discussion. 
Even  if  it  should  be  desired  to  make  a  comparison  be- 
tween crushing  load  and  loads  computed  from  the  above 
formula  as  if  that  formula  held  for  conditions  beyond 
the  elastic  limit,  somewhat  as  breaking  loads  for  beams 
are  computed  by  the  use  of  the  flexure  formula, 
/  =  Mv/I,  it  is  at  least  questionable  whether  the  formula 
used  by  Mr.  Prior  should  be  employed  for  ratios  of 
L/U  such  that  the  center  of  the  applied  load  is  outside 
the  middle  third  of  the  base.     The  formula 


/^ 


P 

A 


Mv 
I 


is  true  only  in  case  the  material  or  structure  is  capable 
of  taking  tension  when  the  center  of  the  load  is  outside 
the  middle  third,  and  while  this  condition  can  be  met 
in  the  body  of  the  concrete  block  it  does  not  obtain  at 
the  top  and  bottom  surfaces,  where  it  is  probable  that 
the  maximum  compressive  stress  occurs.  This  point, 
however,  is  relatively  unimportant,  for  the  fundamental 
fallacy  consists  in  overlooking  the  fact  that  there  is  no 
such  thing  as  rupture  test  results  being  found  contrary 
to  theory,  when  the  theory  is  not  applicable  to  ruptura 
conditions. 

The  true  conditions  of  stress  under  eccentric  loading 
can  be  studied  by  deformation  measurements  caused  by 
applied  loads,  and  from  such  measurements  it  is  possible 
to  make  a  comparison  between  theory  and  test  results, 
Mr.  Prior's  experiments,  therefore,  while  they  do  not 
show  disagreement  between  theory  and  test  results  as 
they  are  represented  as  doing,  nevertheless  are  interest- 
ing and  valuable,  inasmuch  as  they  suggest  a  field  for 
tests  which  does  not  seem  to  have  been  experimentally 
investigated  and  which  should  be  fruitful  of  valuable 
results.  J.  J.  RicHEY. 

College  Station,  Tex. 


[This  letter  was  submitted  to  Mr.  Prior,  who  has 
made  the  following  reply. — Editor,] 

Sir — I  have  read  Mr.  Richey's  letter  submitted  to  me 
by  you,  with  interest,  and  I  wish  to  thank  him  for  the 
criticism. 

The  "fundamental  misconception  concerning  the  the- 
ory of  stresses"  which  he  accuses  the  writer  of  laboring 
under,  consists  of  attempting  to  apply  the  formulas  for 
elastic  materials  beyond  the  elastic  limit.  This  might 
be  a  serious  charge  except  for  the  fact  that  concrete  has 
no  elastic  limit  other  than  a  purely  arbitrary  one.  The 
stress-strain  curves  for  concrete  in  comparison  as  given 
in  standard  textbooks  have  no  point  of  sharp  curvature 
as  for  ductile  materials  but  are  curved  from  the  begin- 


ning, the  curvature  gradually  increasing  toward  the 
point  of  failure.  The  graphs  for  the  experiments  under 
discussion  which  best  represented  the  deformation  read- 
ings were  in  some  instances  straight  lines  from  begin- 
ning to  failure,  in  others  a  line  of  uniform  curvature, 
and  yet  others  showed  the  characteristic  gradual  in- 
crease in  curvature.  All  of  this  only  indicates  that  con- 
crete is  imperfectly  elastic,  which  fact  inspired  the 
making  of  the  tests  in  the  first  place. 

Since  the  typical  stress-strain  curves  are  lines  of 
gradual  curvature,  common  sense  would  indicate  that  no 
arbitrary  point  on  the  curves  could  be  picked  out  below 
which  for  equal  loads  the  eccentrically  loaded  blocks 
would  be  subjected  to  greater  unit  stress  than  the  con- 
centrically loaded  one,  and  above  which  the  reverse  of 
this  condition  would  prevail. 

The  actual  deformation  readings  also  refute  any  such 
theory.  Therefore,  the  writer  believes  that  failure  loads 
do  give  an  indication  of  the  merits  of  the  combined  flex- 
ure and  direct  stress  formula  as  applied  to  "a  material 
as  imperfectly  elastic  and  heterogeneous  as  plain 
concrete." 

Furthermore,  he  is  of  the  opinion  that,  if  future 
tests  corroborate  the  results  of  those  described  an  em- 
pirical rule,  such  as  the  one  suggested  in  the  article,  will 
give  results  nearer  the  truth  than  the  formulas  for 
elastic  materials. 

There  was  a  typographical  error  in  the  original  paper. 
Both  the  P  and  the  L  in  the  formula  on  line  14,  p,  804, 
Engineering  News-Record,  Apr,  25,  should  have  carried 
prime  marks.  John  C.  Prior, 

Washington,  D,  C. 

Rail  Joints  of  the  Bridge  Type 

Sir — In  regard  to  the  article  on  rail  joints  in  Engineer- 
ing News-Record  of  May  9,  p,  926,  I  wish  to  point  out 
that  in  order  to  carry  to  a  logical  conclusion  the  inten- 
tion that  the  angle  bars  shall  support  the  abutting  rail 
ends,  bridging  should  be  accomplished  through  the  angle 
bars,  to  avoid  multiplicity  of  supports,  if  for  no  other 
reason.  By  extending  the  toes  of  the  angle  bars  below 
the  base  of  the  rail,  a  base  plate  may  then  seat  the 
angle  bars,  which  in  turn  will  support  the  heads  of 
the  abutting  rail  ends. 

This  method  ot  support  permits  the  use  of  angle 
bars  with  short  upper  bearing  surfaces,  the  bridge 
analogy  then  being  represented  by  two  connecting  deck 
spans  with  their  ends  cut  away  diagonally;  the  head 
of  the  rail  is  more  than  adequate  for  the  service.  Such 
construction  concentrates  support  at  the  nearest  prac- 
ticable supporting  points  to  the  seat  of  trouble,  the 
wheel-carrying  surface.  W.  M.  Pegram, 

Brooklyn,  N,  Y, 

What  Is  Proper  Thickness  of  Foundation 
Under  Brick  Pavement? 

Sir — Again  referring  to  your  editorial  in  the  Apr,  11 
issue,  entitled  "What  Most  Highway  Departments  Will 
Face  in  the  Near  Future"  and  your  comments  on  my 
letter  quoted  on  p,  1057  of  the  issue  of  May  30,  I  wish 
to  say  that  when  I  wrote  you  I  was  familiar  with  the 
unsatisfactory  conditions  which  exist  on  the  road  be- 
tween Cleveland  and  Akron.    Your  statement  would  lead 
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the  uninformed  to  'relieve  that  all  of  this  40-mile  stretch 
of  road  is  of  brick  on  a  4-in.  concrete  base.  A  large 
part  of  the  road  is  of  brick  on  macadam  and  bituminous 
macadam  on  concrete.  It  is  true  that  the  section  of 
brick  on  a  4-in.  concrete  base  has  failed,  and  failed 
badly. 

This  leads  us  to  the  question  whether  in  the  con- 
struction of  this  part  of  the  road  proper  precaution  was 
taken  to  secure  good  concrete,  and  also  whether  a  4-in. 
foundation  under  brick  pavement  is  sufficient  to  with- 
stand the  heavy  motor-truck  traffic  which  is  now  using 
this  road  and  which  may  be  expected  on  our  main  trunk 
highways  in  the  very  near  future. 

Being  made  up  of  individual  units,  the  surface  of  a 
brick  pavement  causes  continual  vibrations.  It  is  im- 
possible to  build  brick  pavements  sufficiently  true  so 
that  there  will  not  be  an  almost  continuous  pounding 
as  heavy  vehicles  pass  over  it.  The  distance  that  the 
wheel  drops  from  one  brick  to  the  other  is,  of  course, 
small,  but  when  we  stop  to  consider  the  heavy  loads 
which  motor-truck  wheels  are  carrying  today  and  the 
fact  that  many  trailers  are  in  use,  which  have  steel-shod 
wheels,  it  seems  reasonable  to  expect  that  there  is  a 
considerable  strain  on  both  the  brick  and  the  founda- 
tion. 

This  necessitates  the  use  of  a  well  built  heavy  foun- 
dation, and  the  truer  to  surface  a  road  is  built  the  less 
will  be  the  effect  of  heavy  loads  on  it. 

In  my  opinion,  the  road  of  the  future  will  have  to  be 
built  without  any  appreciable  irregularities  in  surface, 
in  order  to  stand  up  under  the  Iieavy  motor-truck  traffic 
which  we  all  foresee. 

W.  M.  Kinney, 

Engineer,  Promotion  Bureau,  Universal   Portland 

Cement  Company. 

Chicago,  111. 


Shortest  Wing  Wall  Is  Not  Always 
Most  Economical 

Sir — In  his  interesting  letter  published  in  Engineering 
Neivs-Record,  of  Apr.  18,  p.  785,  E.  F.  Kelley,  comment- 
ing on  C.  K.  Mohler's  article  of  a  previous  date  on  abut- 
ment wing  walls,  seems  to  have  lost  sight  of  the  fact 

that  it  is  the  wall  of  the 
least  volume,  rather  than 
of  the  shortest  length,  that 
will  be  the  most  econ  jmical. 
Taking  the  case  "f  the 
ordinary  wing  wall,  and  re- 
ferring to  his  Fig.  1  repro- 
duced here,  the  best  angle 
will  be  the  one  which  gives 

.     „      H  +  h 

a  minmium  for  V  =  — - — 

X  LB,  where  B  is  the  thick- 
ness  of  the  wall,  which 
theoretically  can  be  as- 
sumed as  unity  and  to  be 
the  .>^ame  for  all  walls  with 
the  same  average  depth  of 
back  fill. 


Owing  to  limited  space,  I  will  not  attempt  to  give 
here  a  full  analysis  of  the  question,  but  will  only  try  to 
prove  that  the  wing  wall  bisecting  the  angle  between 
the  shoulder  of  fill  and  the  face  of  abutment  produced, 
which,  according  to  Mr.  Kelley,  is  the  moat  economical, 
will  not  always  be  smaller  in  volume  than  the  straight 
wing  wall. 

It  is  easy  to  prove  that 


and 


H 

2' 


V  = 


H 


2a  ain  a 


ZIP 


8a  sin  a 

For  the  straight  wing  wall  we  have: 

// 


and 


L,  = 


F„ 


a  sin  li 


IP 


2a  siv  1 
The  ratio  of  the  two  volumes  will  therefore  be, 

V  _  3  ain  ^ 
V»  ~  4  sin  a 

and  as  p  =  2a, 

V  3 

^  =  2  cos  a 

It  follows  then  that  V  will  be  smaller  than  V,  only 
when  cos  X  <  3  or  a  >  4S'  12'.  In  other  words,  ?  > 
96°  26'  and  must  be  an  obtuse  angle. 

I  understand  C.  K.  Mohler  in  his  article  claims  an 
advantage  for  turning  backward  the  wing  wall  for  the 
slack  end  only.  M.  J.  Suamray. 

New  York  City. 


Object  of  Water  Studies  That  Will  Be 
Made  at  Milwaukee 

Light  on  economical  design  to  meet  Milwaukee  con- 
ditions, rather  than  an  attempt  to  discover  any  new 
principles  of  water  purification,  is  the  main  objec;  of 
the  experimental  water  treatment  plant  which,  it  is 
expected,  will  soon  be  put  under  contract.  The  small 
amount  of  sediment  in  Li\ke  Michigan  water  at  Mil- 
waukee, compared  with  the  high  ♦  irbidity  which  has  to 
be  removed  by  most  of  the  large  plants  in  the  Middle 
West  and  South,  suggests  the  possibility  of  economical 
design  in  the  mixing,  coagulating  and  settling  units  of 
the  plant 

If  thjse  studies  at  Milwaukee  should  develop  any  new 
or  shorter  methods  of  purification  than  those  now  well 
established,  they  will  receive  due  consideration.  It  is 
also  hoped  that  much  may  be  learned  by  studies  oi 
disinfection  of  the  water  with  chlorine,  ozone  and  ultra- 
violet light. 

As  has  been  previousl>'  announced  in  these  columns, 
the  studies  at  ^lilwaukee  will  be  conducted  by  J.  W. 
Ellms,  who  is  now  dividing  his  time  between  superin- 
tending the  operation  of  the  Clevelana  and  Toledo  filtra- 
tion plants  and  preparing  for  and  directing  the  Mil- 
waukee experiments. 

For  several  years  past  experiments  on  sewage  treat- 
ment have  been  conducted  at  Milwaukee, 
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Reinforced  Handles  for  Rivet  Cutters 
Save  Time  and  Expense 

By  H.  a.  Barends 

Rumford,   Me. 

REINFORCING  the  handles  of  rivet  cutters  by  put- 
ting a  steel  strap  in  the  handle  saved  six  handles 
per  day,  the  loss  of  iron  worth  $1.75,  and  saved  the  time 
necessary  to  make  five  or  six  trips  to  the  blacksmith 
shop  for  repairs.  On  the  average  ten  cutter  heads  were 
lost  overboard  every  day  before  a  handle  could  be 
devised  that  would  stand  it  up  under  the  heavy  blows 
of  the  sledge. 

Ironwood,  oak  and  ash  handles  were  all  tried  in 
turn  but  were  not  suitable.  Hickory  was  not  obtain- 
able. "Finally  the  handles  were  slotted  with  a  saw  for 
one-half  the  length  to  take  a  thin  strip  of  band  iron. 

The  iron  reinforcing  was  riveted  through  the  handle 
with  two  iron  rivets  and  enough  of  the  iron  allowed 
to  extend  from  the  end  to  permit  bending  around  the 
head  to  prevent  it  from  flying  off  when  the  handle 
broke. 

Where  the  men  broke  handles  and  lost  iron  at  the 
rate  mentioned  above  with  ordinary  wooden  handles, 
one  of  the  reinforced  handles  lasts  all  day  and  the 
irons  are  rarely  missing. 


Hydraulic  Device  Handles  Sand  Cheaply  at 
South  American  Mine 

By  B.  G.  Torpen 

Oroya,  Peru,  S.  A. 

SAND  is  mined,  screened,  elevated,  washed  and  loaded 
on  railroad  cars  for  l^c.  per  ton  by  the  plant  shown 
in  the  accompanying  layout  and  photograph.  The  plant, 
situated  at  a  mine  in  South  America,  is  used  for 
handling  sand  for  construction  purposes. 

The  sand  is  mined  by  hand  labor  and  shoveled  through 
the  A-shaped  screens  shown  in  the  photograph.  Pass- 
ing through  the  screens  the  sand  falls  into  a  hopper 
from  which  it  is  elevated  by  water  pressure  to  the  sand 
washing  and  storage  bin  at  the  railroad  track.  Water 
is  obtained  by  tapping  a  power  house  penstock  which 
is  under  considerable  head.  The  water  enters  the  base 
of  the  hopper  under  pressure  of  150  lb.  from  a  2-in. 


Mill  a  ^^     •   •  -  ,4sf. 


-f^-"< 


CONVKYOK   DKl^IVBRS   SAND    THROUGH   FOUR-INCH   PIPE 

pipe  through  a  li-in.  nozzle,  and  discharges  through 
a  cone  on  the  other  side  into  a  4-in.  conveyor  pipe  which 
runs  to  the  washing  bin.  On  its  arrival  at  the  bin 
the  sand  is  distributed  over  the  surface  through  a  long 
box  having  a  number  of  holes,  the  muddy  water  passing 
out  at  the  other  end  of  the  bin.  When  sufficient  clear 
sand  has  collected  it  is  shoveled  into  cars  on  the  siding. 
By  this  method  four  men,  each  paid  the  equivalent  of 
about  75c.,  American  money,  per  day,  can  handle  40 
cu.yd.  per  day  from  the  mine  to  the  cars. 
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News  of  the  Week 


CURRENT  EVENTS  IN  THK  CIVIL   E  N' G  I  N  K  K  R  I  N  C;  AND  CONTRACTING  FIELDS 


Philadelphia  Garbage  Service 
Will  Cost  Less 

Collection  and  disposal  of  parbago 
and  dead  animals  at  Philadelphia  will 
cost  the  city  $89,256  less  next  year  than 
this,  under  a  contract  recently  awarded 
to  Edward  T.  Murphy,  subject  to  ap- 
propriation by  the  city  council  when 
the  1919  budget  comes  up.  It  is  under- 
stood that  Mr.  Murphy  represents  the 
American  Agricultural  Chemical  Co., 
with  offices  in  the  Drexel  Building, 
Philadelphia.     His  bid  was  $486,000. 

Except  in  1913,  the  contract,  which 
is  let  yearly,  has  been  held  by  the  Penn 
Reduction  Co.  ever  since  1906.  In  1910 
and  1911  this  coiyipany  received  $510,- 
000  a  year.  In  1912,  the  Blankenburg 
administration  got  the  price  down  to 
$278,000.  In  1913  the  American  Prod- 
uct Co.  secured  the  contract  by  an  un- 
derbid of  $229,000,  but  before  the  year 
was  over  the  Penn  Co.  was  doing  the 
wor'C. 

In  1914  and  1915,  midyear  bids  were 
asked  by  the  Blankenburg  administra- 
tion, but  the  Penn  Co.  refused  to  bid 
at  that  time  of  the  year,  and  obtained 
the  contract  later  on.  This  year  bids 
were  asked  very  early.  The  Penn  Co. 
again  refused  to  bid,  alleging  uncer- 
tainty as  to  prices  so  far  in  advance. 
Mr.  Murphy  came  forward  with  an 
offer  to  do  the  work  for  $486,000,  com- 
pared with  $576,256  being  paid  this 
year.  It  is  expected  that  treatment  of 
the  garbage  and  dead  animals  by  the 
reduction  process  will  continue,  as  for 
the  past  two  decades  or  more.  Robert 
C.  Hicks  is  chief  of  the  bureau  of 
street  cleaning  and  George  E.  Datesman 
is  director  of  public  works  of  Phila- 
delphia. 

Chicago  Sanitary  District  Lets 
Sliding  Scale  Contract 

A  contract  for  the  construction  of  the 
proposed  Calumet  sewage  pumping  sta- 
tion of  the  Sanitary  District  of  Chicago, 
with  its  equipment,  has  been  let  on  a 
basis  which  takes  cognizance  of  prob- 
able future  fluctuation,  down  as  well  as 
up,  of  labor  and  material  costs  and 
freight  rates.  The  successful  bidder's 
estimated  costs,  based  on  existing  con- 
ditions, was  $724,000,  but  to  cover  an- 
ticipated contingencies  his  bid  was 
made  at  $905,278.  In  conference  with 
the  trustees  of  the  district  the  follow- 
ing agreement  was  entered  into:  The 
district  proposes  to  pay  half  of  the  cost 
of  the  -work  in  excess  of  $724,000,  but 
not  to  exceed  the  amount  of  the  original 
b'd.  Should  the  cost  be  less  than  $724,- 
000  the  district  is  to  share  equally  with 
the  contractor  in  any  saving  made  un- 
der this  figure.  The  T.  J.  Forschner 
Contracting  Co.,  Chicago,  has  the 
contract. 


Government  Will  Control  Supply  of  Lab<jr 

Recruiting  of  Un.skilled  Workers  Supplanted  by  Federal  Kinpk>>  menl 
Agency — Skilled  I>ab<jr  Will  Follow 

(Washington   CorreAptjtuienctj 


The  first  gun  has  been  fired  in  the 
Government's  campaign  for  control  of 
the  labor  market.  To  prevent  indis- 
criminate recruiting  by  individual  em- 
ployers and  consequent  unsettling  of 
labor  conditions  in  all  branches  of  in- 
dustry, the  United  States  Employment 
Service  is  to  be  elaborated  so  that  it 
will  be  able  to  take  entire  charge  of 
the  supplying  of  labor  in  this  country. 
At  first  the  supervision  will  be  only 
over  unskilled  labor  in  war  industries, 
but  it  is  intended  to  extend  the  control 
into  some  nonessential  industries,  and 
there  is  every  indication  that  it  will 
eventually  take  in  the  skilled  classes  of 
labor.  Inauguration  of  such  a  tremen- 
dous program  must  take  time,  and  the 
first  step  is  now  about  to  be  made. 

Necessity  for  Central  Control 

Under  date  of  June  17  President 
Wilson  issued  a  statement  which  called 
attention  to  the  necessity  for  the  regu- 
lation of  labor  in  war  industries  and 
the  obvious  necessity  for  some  central 
agency  of  control,  and  concluded  as  fol- 
lows: "I  solemnly  urge  all  employers 
engaged  in  war  work  to  refrain  after 
-A-Ug.  1,  1918,  from  recruiting  unskilled 
labor  in  any  manner  except  through  the 
central  agency,  the  United  States  Em- 
ployment Service  of  the  Department  of 
Labor.  I  urge  labor  to  respond  as 
loyally  as  heretofore  to  any  calls  issued 
by  this  agency  for  voluntary  enlistment 
in  special  industries,  and  I  ask  them 
both  alike  to  remember  that  no  sacrifice 
will  have  been  in  vain  if  we  are  able  to 
prove  beyond  all  question  that  the  high- 
est and  best  form  of  efficiency  is  the 
spontaneous  cooperation  of  a  free 
people." 

Under  the  velvet  glove  of  the  Presi- 
dent's plea  is  conceal«»d  the  iron  hand 
of  the  GoNornment's  intention.  After 
.\ug.  1  no  employer  with  war  bujinoss 
who  has  a  force  of  more  than  100 
workers  will  be  permitted  to  rei'ruit 
'•oninion  labor,  and  all  such  employers 
will  be  required  to  use  tlio  United 
States  Employment  Service.  This 
service,  which  has  b*H'n  in  operation  for 
some  time  offering  voluntary  aid  to  the 
various  war  industries,  will  become  a 
much  larger  institution  and  its  employ- 
ment will  become  obligatory  upon  cer- 
tiiin  classes  of  industries.  All  over  the 
country  the  representatives  of  the  Gov- 
ernment engaged  in  labor  recruiting 
will  be  increased  until  n  very  large 
reserve  of  available  men  has  been  built 
up.     Employers  requiring  men  will  ad- 


dress their  d<rnMind»  to  tlw  mrriea, 
which  will  fill  them  accordtnc  to  Um 
needs  of  the  country  in  the  pre— lutien 
of  the  war.  In  other  words,  tho  em- 
ployment nervice  will  form  •  sort  of 
priority  b<  '.he  supply  of  labor. 

No  longer  .airm  rndttfti^ag  tat 

or  recruiting  of  labor  be  permtttod.  Ad- 
vances in  wages,  sddcd  attractions  ia 
the  way  of  living  conditioiw  or  work- 
ing conditions  will  not  be  permitted. 
If  possible  the  pre«ent  exccsaivc  labor 
turnover  will  be  stopped. 

It  may  be  asked  by  what  authority 
the  Government  will  exercise  soeb  eoo- 
trol.  It  will  be  through  the  War  Labor 
Policies  Board  of  the  Department  of 
Labor,  which  originated  the  present 
scheme.  That  board  is  composed  of 
various  members  of  the  Department  of 
Labor,  and  the  production  chiefs  of  the 
War,    Na\'>'    a'  jltunU   depart- 

ments, the   Sh  i   War   Indtts- 

tries  Boar  '  lut-i,  food  and  rail- 

road   adrr  -.s.      The    chairman 

is  Felix  Krii:.\ijrter.  Throagh  its  con- 
trol over  raw  materials  this  board 
or  its  members  individually  hare  a 
potent  lever  for  use  against  any  em- 
ployer who  may  selfishly  r  -  •  n 
disregarding  these  rules.  T'r 
off  of  the  supply  of  coal,  of 
acia.  of  sugar,  of  many  of  • 

sary  elements  C-* •-- 

should    soon    ; 

futility     of     pOilik;      H..I.U.TIJ       u.      U.r     w- 

partment's  idea  of  how  labor  shoold 
be  obtained. 

To  Recilate  Skiuxd  and  UNscttxir 

T^liile  the  ruling  applies  at  pment 
to  war  workers,  it  can  be  readily  reen 
that  if  nonwar  industries  persist  in 
combing  the  labor  field  and  obtmia  men 
needctl  in  the  cssrnti.:!  indoatriea,  the 
strong    hand    of    the    i\-  *.    will 

soon    fall    upon    them  o   the 

r  nt    ai^p.^e*    only   to 

e  board  has  oadcr 
vv>  ;-,■;■  '..-rat'-'V.    .a    rM  iTUlate  thi" 

supply    of    skilled  so    as    to 

check  the  widesprea-i  aiivrrtisinir  that 
has  wrought  such  havoc  in  the  labor 
market  This  program,  however.  In- 
volves delicate  negotiations  with  the 
representati'>^es  of  labor  and  tho  em- 
ployers. 

.\  further  and  %'ery  necessary  step 
in  the  control  of  the  labor  market  ss 
the  standarditation  of  wages.  At  pres- 
ent an  increased  wage  scale  has  been 
an  irresistibk  lure  to  the  roving  work- 
man.     This    must    be    stopped.      The 
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board  has  under  consideration  the  zon- 
ing of  the  United  States  according  to 
living  conditions  and  the  establishment 
of  a  standard  unskilled  labor  wage  for 
each   zone.     As   an   additional   step   it 
will  have  to  take  up  of  course  the  hous- 
ing of  labor  and  the  conditions  of  work. 
More  than  four  hundred  offices  are 
already    in    operation    by    the    United 
States  Employment  Service.    Including 
the   machinery   of   the    Public    Service 
Reserve  there   are  some  1700  agencies 
throughout  the  country,  and  this  num- 
ber is  to  be  increased  to  25,000.     Al- 
ready the  reorganized   service  is  find- 
ing and  replacing  men  at  the  rate  o± 
about  2,000,000  a  year.     Between  now 
and  Aug    1  the  United  States  Employ- 
ment Service  will  devote  itself  to  per- 
fecting, recruiting  and  placing  machin- 
ery in  every  state  and  county  and  all 
war  industries  will  be  asked  to  give  to 
the  service  estimates  of  their   coming 
needs,  so  that  a  national  view  of  com- 
mon labor  requirements  may  be  taken. 
With  this  total  as  a  basis  each  State 
will  receive  a  quota  of  common  labor 
which  may  be  drawn  upon  as  men  ar^ 
needed.     The   State   quota  will  be  de- 
termined by  the  main  office  of  the  Em- 
ployment   Service    and    will    be    based 
as  accurately  as  possible  on  each  State  s 
resources. 

Fair  Division  Among  States 
The   State   directors  and  the   Public 
Service    Reserve    in    turn    will    divide 
their  States,  giving  each  division  a  cer- 
tain portion  of  its  State's  quota.    Each 
State    director    in    redistributing    his 
State's  quota  will  consult  with  the  re- 
serve   directors    of    other    States,    the 
directors    of   the    Employment    Service 
proper  and  with  business  men.     It  is 
stated  that  the  quotas  are  not  drafts 
upon  the  States  but  as  a  matter  of  fact 
constitute  their  protection.     Some  have 
been  drawn  on  too  heavily,  v/hile  others 
have  not  received  their  fair  shares.    By 
determination  of  state  quotas,  it  is  ex- 
pected that  the  fairest  possible  figures 
will  be  obtained.    Industries  within  the 
States  will  be  cared  for  by  withdrawals 
from   nonessentials  within   its  borders 
whenever  possible. 


More  Managers  Chosen  For 
Northwest  Trunk  Lines 

H.  E.   Byram,  recently  president  of 
the  Chicago,  Milwaukee  &  St.  Paul  Ry.; 
C.   G.    Burnham,  vice-president  of   the 
Chicago,    Burlington    &    Quint  y    R.R.; 
J     M.    Hannaford,    president    of    the 
Northern   Pacific   Ry.;   W.   P.   Kenney, 
vice-president   of    the    Great    Northern 
Rv.;    A.    W.    Trenholm,    vice-president 
of  the  Chicago,   St.   Paul,  Minneapolis 
&  Omaha  Ry.;  G.  R.  Huntington,  gen- 
eral  manager  of  the   Minneapolis,   St. 
Paul  &  Sault  Ste.  Marie  Ry.,  and  W.  W. 
Walker,     vice-president     and     general 
manager  of  the  Duluth,  South  Shore  & 
Atlantic     Ry.,     have     been     appointed 
Federal   managers   of  their   respective 
roads.     S.  G.  Strickland,  formerly  gen- 
eral manager  of  the  Chicago  &  North 
Western    Ry.,   is   Federal   manager   of 
that  system. 


Federal  Highway  Council 
Controls  Road  Work 

New  Committee  Formed  to  Coordinate 
Functions  of  All  Agencies  Re- 
lating to  Highways 

All  functions  of  Government  agencies 
relating  to   streets   and  highways  will 
hereafter    be    coordinated    in    r    body 
called    the    United     St.tes    Highways 
Council,   formed   primarily   to   prevent 
delays,   financial  los;    ^md   uncertainty 
incident  to   the   methoc:   of   taKing   up 
each  highway  problem  :  .  'Al  t-rn  with 
a    separate    and    diotin  :t    Government 
agency.     This  council  was  constituted 
at  the  suggestion  of  the   Secretary  of 
Agriculture,    and   is   composed   of   one 
representative     each     from     the     War 
Department,  the  Department  of  Agri- 
culture    the     United    States    railroad 
administration,     the     War     Industries 
Board,    and    the    fuel    administration. 
Through   the   Department  of   Agricul- 
ture   it  will  continue  the  close  contact 
already   established,  both   formally  by 
law   and  informally  by   practice,  with 
the  highway  commission  in  each  State. 
The  council  utilizes  the  organizations 
of  the  48   State  highway  departments 
with  their  trained  personnel  and  their 
knowledge  of  local  conditions,  and  pro- 
vides a  single  agency  in  the  nature  of 
a   clearing   house,   where    all   highway 
projects      calling      for      Governmental 
action  of  any  character,  whether  it  be 
a  question  of  finance,  of  materials,  of 
transportation,  or  of  war  necessity  or 
desirability,  may  be  dealt  with.    It  has 
provided  a  definite  form  on  which  ap- 
plications  for   relief    are   to   be   made 
through  the  respective   State  highway 
departments,  and  has  sent  supplies  of 
the  forms  to  the  departments.     It  em- 
phasizes the  great  need  of  conservation 
of    money,    transportation,    labor    and 
materials  by   the   restricting   of   high- 
way and  street  work  to  the  most  essen- 
tial needs. 

Maintenance  of  existing  streets  and 
highways  is  ranked  first,  reconstruction 
of  badly  damaged  streets  and  highways 
next,  and  it  places  last  new  construc- 
tion'justified  only  on  account  of  vital 
war  or  economic  necessity. 

The  membership  of  the  board  is  as 
follows:  War  Department,  Lieut.  Col. 
W.  D.  Uhler;  fuel  administration,  C. 
G.  Sheffield;  War  Industries  Board, 
Richard  L.  Humphrey;  railroad  ad- 
ministration, G.  W.  Kirtley;  Depart- 
ment of  Agriculture,  L.  W.  Page. 
These  representatives  have  selected 
Logan  Waller  Page,  director  of  the 
office  of  public  roads,  Department  of 
Agriculture,  as  chairman,  and  J.  E. 
Pennybacker,  chief  of  management  of 
that  office,  as  secretary. 


present  extension  of  the  service  fol- 
lows upon  the  successful  operation  of 
the  educational  branch.  The  United 
States  Employment  Service  is  devoted 
mostly  to  the  finding  of  unskilled  la- 
borers, and  in  that  respect  it  is  to  be 
greatly  enlarged,  as  is  noted  m  the 
news  item  on  the  preceding  page  of  this 
issue.  Its  Chicago  office,  however, 
which  is  under  the  direction  of  Dr. 
P.  L.  Prentice  as  district  superintend- 
ent, has  been  broadening  out. 

The  operation  of  the  engineering 
branch  will  be  in  charge  of  A.  H.  Krom, 
who  for  the  past  eighteen  months  has 
been  secretary  of  the  American  Asso- 
ciation of  Engineers.  Full  details  of 
the  workings  of  the  scheme  are  not  yet 
available.  A  meeting  is  to  be  held  dur- 
ing the  present  week  to  work  out  the 
methods  of  operation  and  an  announce- 
ment will  soon  be  made  as  to  the  extent 
of  the  service  that  the  territory  covers 
and  the  method  of  registration. 


Government  Employment  Service 
Extended  to  Engineers 

The  United  States  Employment 
Service  of  the  Department  of  Labor 
is  soon  to  establish  in  Chicago  an  em- 
ployment agency  for  engineers.  For 
some  time  a  division  of  education  has 
been  operating  as  a  part  of  the  Fed- 
eral  service   in   that   district,   and  the 


Modification  of  Drainage 
Ruling  Sought 

Drainage    activities    requiring    bond 
issues  will  be  completely   stopped,   ac- 
cording to  an  interpretation  put  upon 
a  ruling  of  the  Capital  Issues  Commit- 
tee   by    E.    V.    Willard,    acting    state 
drainage  engineer,  St.  Paul,  Minn.     In 
a  letter  to  the  Capital  Issues  Commit- 
tee, dated  June  5,  Mr.  Willard  quotes 
a  ruling  of  the  committee  which  states 
that  after  conference  with  the   Secre- 
tary  of    Agriculture    and   in   harmony 
with  his  views  it  was  decided  "that  no 
project  for  irrigation  or  drainage  will 
be  favored  under  present  circumstances 
because    there    was    already    sufficient 
arable  land   available   for   present  use 
without   resorting  to   further   develop- 
ment in  irrigation  or  drainage  at  this 
time  "     Mr.  Willard  urges  that  a  stop 
may  well   be   put  to   the   drainage    of 
(1)  land  which  in  the  main  is  wild  and 
unimproved  and  will  require  additional 
farmers    and    workers;     (2)     land    on 
which   no   farmers    actually    reside    at 
present   and  (3)  land  on  which  timber 
is  growing  and  which  will  not  become 
available  for  actual  farming  within  the 
probable    duration    of    the    war.      He 
urges  that  the  ruling  be  "modified  so 
as  to  allow  and  encourage  the  construc- 
tion  of   drainage   improvements   which 
have  for  their  main  purpose  the  recla- 
mation    of    waste    areas    within    the 
boundaries  of  farms  now  being  tilled. 
In  a  general  way,  Mr.  Willard  states, 
this    would    "apply    to    all    the    more 
densely  populated  areas  of  Minnesota. 
He  requests  that  the  ruling  be  so  modi- 
fied   as    to    permit    local     committees 
to   examine   into   each    application   for 
financing   drainage   projects,   the   find- 
ings of  the  local  committees  to  be  re- 
ferred   to    the    central    committee    for 
approval.    It  seems  inconsistent  to  Mr. 
Willard  that  the   Federal   Government 
should  be  urging  an  increase  of  food 
production  by  every  poF^ble  means  on 
the  one  hand  and  on  the  other  denying 
the  authorization  of  immediate  funds 
for   that   very    purpose    in    connection 
with  land  drainage. 
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Engineering  Council  Creates 
Special  Committees 

Will  Study  Licensing  of  Engineers  and 

Cooperate    With   Other    Bodies    In 

Furtherance  of  Americanization 

The  Engineering  Council  decided,  at 
the  meeting  held  June  20,  to  create  a 
small  special  committee  of  selected 
membership  to  make  a  thorough  study 
of  the  question  of  licensing  engineers, 
and  authorized  the  formation  of  a  com- 
mittee on  Americanization  activities  for 
the  purpose  of  cooperating  with  the  Na- 
tional Americanization  Committee  and 
the  bureau  of  education  of  the  Depart- 
ment of  the  Interior,  as  had  been  re- 
quested by  a  member  of  the  bureau. 
The  council  also  forwarded  a  resolu- 
tion to  Governor  McCall  of  Massachu- 
setts, urging  the  appointment  of  at 
least  one  engineer  to  the  proposed  Pub- 
lic Utilities  Board,  to  be  composed  of 
seven  members  appointed  by  the  Gov- 
ernor, in  the  event  of  the  Legislature 
passing  a  bill  abolishing  the  Public 
Service  and  the  Gas  and  Electric  Com- 
missions, in  which  case  thess  bodies 
would  be  succeeded  by  the  Public  Utili- 
ties Board. 

Special  Committee  on  Licensing 

A  special  report  rendered  by  the  pub- 
lic affairs  committee  of  the  Engineering 
Council  on  the  licensing  of  engineers 
was  debated  at  length  at  the  meeting, 
and  led  to  the  decision  to  appoint  a 
special  committee  to  make  an  exhaus- 
tive study  of  the  situation  from  a 
countrywide  viewpoint.  It  is  intended 
that  through  the  work  of  this  commit- 
tee the  Engineering  Council  shall  in 
due  time  be  prepared  to  advise  engi- 
neering organizations  in  any  of  the 
states  upon  this  matter.  Engineers 
who  have  knowledge  of  proposed  leg- 
islation on  this  subject  are  requested 
to  communicate  with  the  secretary  of 
the  Engineering  Council.  Information 
or  rumor  is  already  current  that  possi- 
ble action  in  the  matter  may  be  taken 
by  the  legislatures  of  Iowa,  Ohio,  In- 
diana and  Michigan. 

At  the  same  meeting  the  committee 
on  Americanization  activities  was  au- 
thorized, as  had  been  requested  by  Miss 
Frances  A.  Keilor,  special  adviser  to 
the  Bureau  of  Education,  to  cooperate 
in  the  war  extension  work  in  an  advis- 
ory capacity,  especially  in  educational 
propaganda  among  mechanics  and  la- 
borers with  whom  engineers  come  in 
contact  through  their  industrial  and 
professional  work. 

Urge  Appointment  of  Engineer 

TO  State  Board 
The  resolution  adopted  and  for- 
warded to  Governor  McCall,  urging  the 
appointment  of  at  least  one  engineer 
to  the  proposed  Public  Utilities  Board, 
was  passed  upon  receiving  a  telegram 
from  Boston  engineers  that  the  legisla- 
ture of  Massachusetts  was  expected  to 
pass  a  bill  abolishing  the  Public  Serv- 
ice and  the  Gas  and  Electric  Commis- 
sions,   substituting    a    Public    Utilities 


Minneapolis  Opens  Third  Avenue 
Bridge  Built  by  City 

The  comple't<;(i  Third  Avenu^  Bridge, 
Minneapolis,  which  is  located  just  above 
the  Falls  of  St.  Anthony,  was  opened 
and  dedicated  June  14.  The  construc- 
tion of  this  bridge  involved  two  out- 
standing features — first,  the  geographi- 
cal formation  of  the  river  required  un- 
usually careful  surveys  to  obtain  sound 
footings  for  the  piers,  the  bridge  finally 
being  located  on  a  reverse  curve  to 
avoid  break  in  the  limestone  cap,  15  ft. 
in  depth,  which  overlies  the  sandstone 
and  forms  the  river  bottom  at  the  point 
where  the  bridge  was  constructed,  and, 
second,  the  structure  was  built  by  day 
labor  under  the  direction  and  super- 
vision of  the  city  engineer,  Frederick 
W.  Cappelen.  The  accompanying  pho- 
tograph, which  was  taken  when  the 
bridge  was  dedicated,  shows  the  reverse 
curve  construction. 

The  first  work  on  the  bridge  was  be- 
gun in  August,  1914,  when  construc- 
tion was  started  on  the  first  cofferdam 
for  Pier  No.  2.  In  1912  the  city  council 
of  Minneapolis  engaged  an  Eastern 
engineering  company  to  design  a 
reinforced-concrete  arch  bridge  to  con- 
nect Third  Ave.  South  and  First  Ave., 
now  Central  Ave.,  Southeast,  on  oppo- 
site sides  of  the  river.  Public  hearings 
were  held  before  the  War  Department 
in  1913.  The  water  power  companies 
objected  to  the  project.  About  this 
time  Mr.  Cappelen  was  appointed  city 
engineer.  He  had  previously  built  six 
bridges  over  the  river,  and  refused  to  ap- 
prove the  location  that  had  been  agreed 


upon.  The  nty  council  rejected  the 
plan.  After  some  preliminary  plans 
were  made  for  a  steel  stmcture  under 
Mr.  Cappelen's  Bupervision,  an  ex- 
amination of  the  surveys  indicated  to 
him  that  a  line  for  a  bridge  could  be 
laid  out  to  avoid  these  breaks  in  the 
limestone,  and  permitting  the  use  of 
piers  for  an  arch  bridjfe.     Further  de- 
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tailed  surveys  resulted  in  the  design 
adopted  and  built. 

The  assistant  engineers  on  the  work- 
all  employed  in  the  city  engineer's  de- 
partment, were  as  follows:  K.  Oustad, 
assistant  bridge  engineer;  N.  William 
Ellsberg,  superintendent  of  construc- 
tion, and,  part  of  the  time,  J.  E.  Law- 
ton,  junior  engineer. 

The  Concrete  Steel  Engineering  Co., 
New  York,  furnished  tlie  detailed  plans 
under  its  original  commission  of  1912. 
when  the  Third  Ave.  Bridge  was  first 
decided  upon.  This  company's  resident 
engineer  on  the  work  was  Charles  F. 
Bornefeldt. 


Board  of  seven  members  appointed  by 
the  Governor  for  five  years  at  $5000 
annual  salary.  The  resolution  suggests 
the  advisability  of  the  appointment  to 
membership  on  the  board  of  at  least 
one  engineer,  "who  is  qualified  by  train- 
ing and  experience  for  such  duties  as 
may  be  required  of  the  members  of  such 
a  board." 

War  Housing  Is  Placed  Under 
Labor  Department 

().    M.   Eidlitz   Will    Be    Director    With 

.\ssociates   From   Other   Interested 

Government  Bodies 

Under  autb  )rity  of  the  Overman  Act 
the  President  on  June  18  ordered  the 
Secretary  of  Labor  to  take  over  the  ad- 
ministration of  the  war  housing  activi- 
ties of  the  Government,  especially  the 
expenditure  of  the  $60,000,000  appro- 
priated May  16.  Following  the  order, 
the  Department  of  Labor  issued  a 
statement  from  Secretary  of  Labor 
Wilson  to  Otto  M.  Eidlitz.  director  of 
industrial  housing  and  transportiition 
of  the  department,  which  reaa  in  part 
as  follows: 

"The  plan  of  organization  approved 
by  me  May  4,  1918,  shall  continue  In 
effect  until  otherwise  directed,  except 
that  there  shall  be  associated  with  the 
director   a   representative   of  the   War 


Department,  a  representative  of  the 
Navy  Departm*»nt,  and  a  represen- 
tative of  the  Shipping  Beard,  who  shall 
be  kn  \vn  as  associate  directors.  They 
shall  advise  the  director  on  behalf  of 
their  respective  department  or  board. 
•'There  shall  be  organized  a  manage- 
ment division,  whicn  shall  undertake 
the  management  of  the  propi-rties 
erected  by  the  Government,  and  also  a 
division  of  existent  hoosing.  which  will 
deal  with  the  qu'»:tion  of  uti". 
of  the  housing  and  boarding 
of  each  community  in  order  to  reouoe  lo 
a  minimum  the  need  for  Goverr..ient 
housing. 

The  Government  will  build,  own, 
control  and  rent  the  houses  until  ufter 
the  war.  The  houses  erected  in  estab- 
lished communities  shall  be  of  a  perma- 
nent character,  except  where  Congn*ss 
has  otherwise  stipulated.  Hc'j?**s 
erected  in  communities  that  are  not 
likely  to  continue  in  existence  after  the 
war  shall  be  of  a  temporary  character, 
but  such  temporary  buildings  must, 
of  course,  provide  for  the  comfort  of 
the  occupants. ' 


Society  Reading  Room  Closed 

The  board  of  direction  of  the  .\mer- 
ican  Society  of  Civil  Engineers  decided 
to  close  the  reading  room  of  the  society, 
in  the  Engineering  Societies'  Building. 
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33  West  39th  St.,  New  York  City,  in 
the  evenings  during  the  months  of  July 
and  August.  The  decision  was  made 
at  the  meeting  of  the  board  held  June 
18,  and  conformed  to  similar  action  of 
the  library  board  of  the  Engineering 
Societies'  Library. 


New  War  Board  to  Govern 
Shipping  of  Freight 

The  determination  of  the  amount  of 
freight  to  be  exported  for  war  pur- 
poses, and  the  routing  from  interior 
points  to  the  seacoast  so  that  conges- 
tion will  be  reduced  to  a  minimum  and 
rapid  delivery  overseas  raised  to  a 
maximum,  will  be  governed  by  an  Ex- 
ports Control  Committee  recently  ap- 
pointed by  the  Secretaries  of  War  and 
the  Navy  and  the  Director  General  of 
Railroads. 

The  serious  freight  congestion  has 
received  the  close  attention  of  several 
boards  already  existing,  and  a  cam- 
paign has  been  on  foot  for  some  time 
to  divert  some  of  the  freight  to  the 
Southeastern  and  Southern  ports.  The 
Inter-Allied  Ship  Control  Committee, 
of  which  P.  A.  S.  Franklin  is  chair- 
man, has  done  some  of  the  work  that 
will  be  taken  up  by  the  new  committee. 
One  of  the  duties  of  the  latter  is  the 
instructing  of  shipmasters  where  to 
call  for  cargoes.  Mr.  Franklin  will  be 
a  member  of  the  new  Exports  Control 
Committee,  coordinating  the  two  bodies. 
The  War  Department  will  be  repre- 
sented by  Major  General  Goethals,  the 
Navy  by  Rear  Admiral  Peoples,  and 
George  D.  Ogden,  general  freight  agent 
of  the  Pennsylvania  Railroad,  will  rep- 
resent the  railroad  administration. 
D.  W.  Cook  has  been  selected  to  repre- 
sent the  British,  French  and  Italian 
traffic  interest. 

Duties  op  the  Committee 
Headquarters  will  be  in  Washington, 
where  the  various  members  are  now 
meeting  to  select  a  chairman  and  secre- 
tary. The  announcement  recently  is- 
sued contains  the  follov/ing:  "It  shall 
be  the  duty  of  the  ^-ommittee  to  inform 
itself  (a)  as  to  t*-*^  probable  amount  of 
freight  which  must  be  exported  for  the 
prosecution  of  the  war;  (b)  how  this 
wai  freight  can  best  be  routed  through 
the  various  ports;  (c)  how  much  of 
other  essential  export  traffic  has  to  be 
handled;  (d)  the  amount  of  local  traffic 
necessary  for  each  port. 

"It  shall  be  the  responsibility  of  the 
committee  to  decide  the  distribution  of 
the  combined  :;-.nount  of  all  exports,  as 
between  the  various  ports,  so  as  to  fa- 
cilitate its  handling  at,  and  avoid  con- 
gestion in,  any  one  port." 

The  members  of  the  committee  be- 
lieve that  it  will  eliminate  the  confusion 
and  delay  and  break  up  crowded  con- 
ditions on  transportation  lines,  all  of 
which  are  factors  in  the  congestion, 
and  will  not  only  be  able  to  expedite 
the  shipment  of  the  manufactured  war 
materials  to  the  allies  and  our  armies 
abroad,  but  will  also  aid  in  the  move- 
ment of  raw  materials  and  coal  to  the 
congested  area  of  the  East. 


Engineering  Council  Seeks  Aid 
for  Committee  Work 

The  Engineering  Council,  composed 
of  representatives  of  member  societies 
and  conducting  most  of  its  work 
through  committees,  is  requesting  en- 
gineers who  can  help  in  committee 
work  to  write  to  the  council's  office, 
registering  their  names  and  addresses 
and  in  a  general  way  stating  the  extent 
and  nature  of  the  service  each  is  will- 
ing to  render.  The  council,  as  was 
designed,  is  engaging  in  numerous 
activities  for  the  engineering  profession 
of  America,  many  of  these  activities 
being  directly  or  indirectly  connected 
with  war  work.  For  effectiveness  the 
committees  of  the  council  have  usually 
a  small  number  of  members,  although 
committee  membership  is  not  limited 
to  the  representatives  on  the  Engi- 
neering Council.  Men  have  been  se- 
lected for  committee  membership  be- 
cause of  broad  knowledge  and  extended 
experience  in  the  field  assigned  to  the 
committee. 

Helpers  Are  Needeh) 

As  the  work  of  some  committees  de- 
velops, however,  there  are  occasions 
when  helpers  are  needed  who  can  de- 
vote time  to  details,  to  special  investi- 
gations, to  getting  local  information  in 
some  community  or  state,  to  compiling 
and  analyzing  information  already  ac- 
cumulated, or  to  scouting  for  men 
needed  for  some  particular  service. 
When  need  arises  for  such  assistance 
it  is  often  difficult  to  think  of  or  to 
find  the  right  man  available  at  that 
moment.  In  order  to  meet  this  diffi- 
culty, to  give  a  larger  number  of  en- 
gineers shares  in  the  activities,  to 
broaden  the  council's  contact  and  gain 
greater  breadth  for  its  views  and 
statements,  as  well  as  to  make  its  work 
more  widely  known,  the  council  is  re- 
questing engineers  who  can  help  to 
write  to  the  council's  office  registering 
their  names  and  addresses.  This  is 
called  an  opportunity  for  some  of  the 
younger  members  of  the  profession  to 
take  a  hand  in  society  activities,  but 
the  request  is  not  limited  to  younger 
men.  Of  course,  every  one  registered 
may  not  be  called  upon,  or  it  may  be  a 
long  time  seemingly  before  a  volunteer 
is  asked  for  help.  On  the  other  hand, 
calls  may  come  promptly  and  fre- 
quently, and  opportunities  may  be  af- 
forded for  services  of  no  small  value 
to  the  profession  and  the  public. 

Work  of  the  Committees 

To  indicate  a  few  lines  of  the  Engi- 
neering Council's  work,  brief  state- 
ments are  given  about  some  of  the 
committees:  The  public  affairs  com- 
mittee reports  on  matters  of  public 
policy,  and  those  relating  to  national. 
State  or  local  government,  other  than 
technical  questions.  For  example,  one 
question  of  active  interest  now  before 
this  committee  is  that  of  licensing  en- 
gineers. 

The  American  Engineering  Service 
has  the  duty  of  compiling  as  complete 
a  classified  catalog  of  the  engineers  of 


America  as  it  is  practicable  to  get  to- 
gether. Much  information  has  been 
assembled,  but  a  great  deal  remains  to 
be  collected.  During  war  time  lists 
collected  by  this  committee  and  the 
engineering  societies  cooperating  with 
it  are  being  used  to  supply  thousands 
of  names  in  response  to  calls  from 
Government  departments  for  specialists 
for  combatant  and  other  forces  of  the 
Army  and  the  Navy  and  for  the  war 
industries.  This  committee  frequently 
could  use  volunteers  not  only  in  New 
York  but  in  distant  communities;  it 
scouts,  also,  for  men  to  meet  special 
and  urgent  calls  from  the  Government, 
and  serves  as  well  in  other  ways. 

The  War  Committee  of  "Technical 
Societies  is  engaged  in  the  examina- 
tion of  new  inventions  offered  to  the 
War  and  Navy  Departments  and  in 
stimulation  of  the  development  of  use- 
ful new  appliances  for  warfare.  In 
reviewing  ideas  received,  preparing 
bulletins  and  writing  reports  and  rec- 
ords, this  committee  could  make  use  of 
a  number  of  helpers  from  time  to  time. 

The  Water  Conservation  Committee 
is  organizing  to  deal  with  questions  of 
policy  in  various  parts  of  the  country 
concerning  the  utilization  and  control 
of  water  for  such  purposes  as  power 
development,  navigation,  irrigation  and 
municipal  supply.  This  committee  will 
need  correspondents  to  aid  it  in  keeping 
informed  or  in  making  special  investi- 
gations of  local  laws  and  policies. 

Engineers  who  are  able  and  willing 
to  take  some  part  in  this  service  for  the 
profession  should  communicate  with 
Alfred  D.  Flinn,  secretary  of  the  Engi- 
neering Council,  29  West  39th  St., 
New  York. 


Organizing   Engineers'   Congress 
in  Dutch  East  Indies  for  1919 

A  general  engineering  congress  to  be 
held  at  Batavia,  Java,  Dutch  East  In- 
dies, in  1919,  is  being  organized  by  a 
committee  of  management  under  the 
auspices  of  the  Vereeniging  van  Wa- 
terstaatsingenieurs  (Corporation  of 
Engineers  of  the  Department  of  Public 
Works)  who  indorsed  the  organization 
to  the  East  Indian  section  of  the  Royal 
Netherlands  Institute  of  Engineers 
(Koninklijk  Instituut  van  Ingenieurs). 

A  circular  issued  by  the  committee  of 
management  states  that  it  should  be 
very  profitable  to  look  to  other  coun- 
tries, outside  the  Dutch  Archipelago, 
with  the  same  needs  arising  out  of 
present  conditions,  for  the  solu*^ion  of 
many  engineering  and  industrial  prob- 
lams  which  appear  in  their  own  way 
in  the  Dutch  East  Indies,  and  further 
says:  "Should  we  be  called  upon  to 
summon  the  help  of  engineers  of  other 
countries  in  the  solution  of  our  prob- 
lems, we  are  glad  to  be  able  to  state 
that  the  development  of  technics  in  this 
country  in  many  respects  makes  it  pos- 
sible to  let  these  engineers  partake  of 
our  experience  and  the  results  of  our 
work,  by  which  they  can  profit  in  re- 
turn."    It  will  be  the  purpose  of  the 
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congress  to  promote  this  coijperation, 
to  the  end  of  the  enlargement  of  views 
in  matters  of  mutual  interest. 

The  present  plan  of  the  committee  of 
management  contemplates  dividing  the 
congress  into  six  different  sections,  as 
follows:  Harbors  and  means  of  com- 
munication; irrigation,  drainage,  water- 
works, etc.;  roads  and  bridges,  town 
planning,  architecture,  etc.;  production 
of  energy,  electricity  and  industries; 
mining  and  geology;  and  miscellaneous 
subjects  such  as  technical  education. 

The  officers  of  the  committee  of 
management  are  M.  H.  Damme,  presi- 
dent, and  C.  Tellegen,  secretary,  21 
Molenvliet  Oost,  Batavia,  Java,  Dutch 
East  Indies. 


DuPont  Scholarships  to  Promote 
Study  of  Chemistry 

The  E.  I.  du  Pont  de  Nemours  Co. 
has  established  18  fellowships  and  33 
scholarships  in  chemistry  in  various 
colleges  and  universities  throughout 
the  country,  according  to  the  statement 
made  by  Charles  J.  Reese,  chemical 
director  of  the  du  Pont  Co.,  at  the 
dinner  of  the  sales  convention  of  the 
du  Pont  American  industries  held  in 
Atlantic  City  June  19.  The  value  of 
each  fellowship  is  $750  and  of  each 
scholarship  $350. 

Mr.  Reese  said  that  the  du  Pont 
Co.  had  decided  to  taks  this  action 
because  of  the  growing  importance  of 
the  chemist  in  the  industries  of  the 
world  and  because  of  the  scarcity  of 
trained  men  due  to  the  drafts  made 
for  the  Army  and  the  remunerative 
offers  to  men  who  have  not  even  fin- 
ished their  regular  chemical  courses  in 
college.  He  said  that  there  was  hardly 
a  big  manufacturing  industry  which 
did  not  need  men  who  had  taken  ad- 
vanced courses  in  chemical  work. 


Engineering  Societies 


Calendar 


Annual  Meetings 


SOCIETY  FOR  THl-:  PROMOTION 
OP  ENGINEERINO  I'^DUC.VTION  : 
University  of  PittslniiKli ;  June  26- 
29,  Northwestern  University.  Evans- 
ton,   111. 

AMERICAN  CONCRETE  INSTI- 
TUTE; 27  School  St..  Boston;  June 
27-29,  Atlantic  City,  N.  J. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS:  ITnivcrsity  of 
Pennsylvania.  Philadelphia;  June 
25-28,   Atlantic   City,   N.   J. 

AMERICAN  INSTITUTE  OF  ELEC- 
TRICAL. ENGINEIORS;  29  West 
39ih  St.,  New  York;  June  26-28,  At- 
lantic City,   N.  J. 


The  New  Jersey  Association  of 
County  Engineers  made  a  tour  of  in- 
spection of  Camp  Dix,  through  the 
courtesy  of  the  officers  of  the  camp,  as 
a  feature  of  the  meeting  held  June  21 


and  22  and  mentioned  in  Engineering 
Nevjs-Record  of  June  20,  p.  1203.  At 
a  regular  business  session  of  the  meet 
ing  reports  were  receivec  from  the 
"Return  Loads  Committee,"  which  is 
cooperating  with  the  Motor  Truck  Club 
of  New  Jersey.  The  reports  included 
definite  information  regarding  the  con- 
dition of  roads  and  the  capacity  of 
bridges  on  the  routes  traveled  by  motor 
truck  trains  and  express  service  in  the 
State.  Reports  were  also  made  by  the 
committees  on  standard  road  direction 
signs  and  on  specifications.  As  a  re- 
sult of  the  discussion  of  the  report  of 
the  specification  committee,  the  a.^^so- 
ciation  was  divided  into  subcommittees 
of  three  members  each  to  arrange  de- 
tailed specifications  for  all  types  of 
pavement  for  use  in  New  Jersey  in 
State  road  work.  It  Is  the  intention 
of  the  association  to  h  <ld  the  next  regu- 
lar meeting  some  time  in  September 
at  a  place  and  date  to  be  announced. 

The  New  England  Water-Works 
Assn.,  through  its  executive  committee, 
decided  during  the  outing  trip  at  Pem- 
berton,  Mass.,  on  June  19,  mentioned  in 
Engineering  News-Record  of  June  13, 
p.  1155,  not  to  hold  its  usual  annual 
convention  in  September. 

The  Oregon  Society  of  Engineers,  at 

the  meeting  June  20  held  in  Portland, 
was  addressed  by  R.  J  Grace  on  the 
design,  construction  and  behavior  of 
the  reinforced-concrete  ship. 

The   Engineers'   Society   of   St.   Paul 

held  its  annual  outing  June  15.  It  con- 
sisted of  a  trip  of  inspection  to  the 
Apple  River  Dam  of  the  St.  Paul  Gas 
Light  Co.,  near  Somerset,  Wis.  Th^ 
society  was  formerly  the  Civil  Engi- 
neer's Society  of  St.  Paul.  The  new 
name  was  adopted  when  a  change  was 
made,  at  a  meeting  held  May  20,  in  the 
constitution  and  bylaws. 

The  Allied  Engineers'  Assn.,  of 
Charleston.  S.  C,  held  its  annual 
meeting  and  dinner  June  17.  The  fol- 
lowing officers  were  elected:  President, 
T.  M.  Gregg;  vice-president,  M.  S. 
Creytor;  secretary  and  troasurcr,  John 
McCrady.  Among  the  speakers  were 
Mayor  Hyde  of  Charleston  and  Norman 
Murray  Smith  of  the  Charleston  Na\'y 
Yard,  who  spoke  of  the  work  of  the 
yard  and  vhings  neec'ed  to  buaikn  its 
scope. 

The  Engineers*  Club  of  Northern 
Minnesota  was  addressed  at  the  meet- 
ing of  June  15,  held  at  Ilibbing.  by  S. 
A.  Jenkins,  chief  engineer  of  the  Wis- 
consin Steel  Co.,  who  spoke  on  "rnder- 
ground  Mine  Stations  and  Po*.'ket3." 
Edward  Hawley.  village  oncineor  of 
Hibbing,  spoke  on  the  subject  of  gar- 
bage disposal. 

The  Assn.  of  Municipal  Electrical  En- 
gineers of  Ontario  hold  its  tirst  annual 
convention  at  Queen  Victoria  Park. 
Niagara  Falls,  Ont..  June  14-15.  The 
association  was  organised  about  three 
months  ago  and  of  1S4  municipalities 


which  wtf-  '...•..  d  to  join  83  bftvc  be- 
come men;t...-r-.. 

The  CleTeland  Earinc«fiBC  Society 
held  its  38th  annoal  meeting  on  Jane  IC 
The  meeting  was  preceded  by  the  an- 
nual dinner  and  was  dcroted  to  •  tfs- 
cussion  of  war  work. 

The   Enjrineem'  Oab  of  Ifaniafcaig, 

Penn.,  elected  ita  olBcera  for  the  t  i- 
suing  year  at  the  annual  mttXiam  held 
June  17.  C.  A.  Emer*on.  Jr.,  was  elect- 
ed president,  and  H.  E.  Moeea.  secre- 
tary. 

The  Providence  Eninneerinff  Society. 

Providence,  R.  I.,  will  hold  its  annual 
outing  at  the  Oakland  Beach  Yacht 
Club  June  29.  At  the  mectinr  held 
June  17  the  society  was  addressed  by 
Capt.  George  H.  Webb,  director  of  the 
military  draft  in  Rhode  Island,  who 
spoke  on  war  subjects. 

The  Engineers'  Clab  of  St.  Paol  has 
furnished  the  writing  and  ttmd&ng 
rooms  of  the  Army  t  Navy  Club. 
which  has  just  been  established  in  St. 
Paul  and  which  is  said  to  have  been 
transformed  into  one  of  the  finest 
Army  and  Na\'y  clubs  in  the  coontry 
through  the  redecorating  and  famish- 
ing of  the  old  Minnesota  Club  baildinir. 
recently  abandoned  by  that  dob  for 
its  new  and  larger  quarters. 


Person\\l  Notes 


Floyd    W.    .\  l  l  f  -  -suiting 

engineer,  Seattle,  will  ■   pri- 

vate practice  to  become  .->.>. <.^  mana^r 
for  the  Builders'  Brick  Company. 

■  EORGE  W.  TlLLSOS  has  re- 
signed as  consulting  engineer  to  the 
president  of  the  Borough  of  Brooklyn, 
.New  York  City.  .Mr.  Tillson  has  been 
for  many  years  identified  with  'ie 
engineering  work  of  the  Boroa^h  of 
Brooklyn  and  Greater  New  York,  bar- 
ing become  engineer  in  charge  of  street 
pavement  in  th-  old  City  of  Brooklyn 
in  1S95.  He  has  also  ser%'ed  as  chief 
engineer  of  the  Bureau  of  Highways  it 
the  Boroughs  of  Brookl>-n  and  Man- 
hattan. 

Gregg  Black  h.v<i  Kvn  .'ii>- 
pointed  city  engineer  of  V:.-!v«burg, 
Miss.,  suci-eeding  C.  R.  Twiss,  who 
resigned  to  enter  the  engineer  corps 
with  the  rank  of  captain,  as  mentioned 
in  EHgitifcring  Sen-t-R*  ord  Last  week, 
p.nge   1204. 

E.  B.  .\DAMS,ofthe  staff  of  the 
city  engineer  of  Grand   Rap 
has  resigned  to  enter  the  serv  •  •    ,> 

Portland  Cement  .\.*sn.,  with  headquar- 
ters at  Detroit 

Harry  L.  Shaner  has  resigDed 

as  city  engineer  of  Lyr.  "  "a.,  to 

accept  the  office  of  chic  "  r  for 

the    John    B.    McKinney    Co.,    at    Lee 
Hall.  V.^. 
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John  K.  Harris  and  H.  W. 
Cole  have  formed  the  partnership  of 
Harris  &  Cole,  consulting  engineers, 
with  headquarters  at  Farrell,  Penn. 
The  firm  has  been  appointed  to  assume 
the  duties  of  city  engineer  for  Farrell. 
Mr.  Cole  will  leave  the  service  of  the 
Petroleum  Iron  Works  Co.,  by  which 
he  has  been  employed  for  a  number  of 
years,  to  undertake  the  new  work. 

Charles  F.  Howe,  consulting 
engineer,  Macon,  Ga.,  who  has  been 
identified  for  a  number  of  years  with 
water-power  development  in  Georgia, 
has  received  a  commission  as  major 
and  assigned  to  duty  in  charge  of  pub- 
lic utilities  at  Camp  McClellan,  Annis- 
ton,  Alabama. 

Dr.  D.  B.  Steinman  has  re- 
signed from  the  firm  of  Waddell  &  Son, 
consulting  engineers.  New  York  City, 
to  devote  his  entire  time  to  his  work  in 
charge  of  the  departments  of  civil  and 
mechanical  engineering,  College  of  the 
City  of  New  York. 

BuRWELL  Bantz,  formerly 
county  engineer,  Island  County,  Wash- 
ington, has  been  appointed  city  engi- 
neer and  water  superintendent  for 
Chehalis,  Wash.,  succeeding  W.  G. 
Peters,  resigned. 

George  A.  Johnson,  con- 
sulting sanitary  engineer.  New  York 
City,  has  been  commissioned  major  in 
the  Quartermaster  Corps,  National 
Army,  and  will  be  attached  to  the  con- 
struction division,  maintenance  and  re- 
pair branch,  with  headquarters  at 
Washington. 

L.  J.  Putnam  has  been  ap- 
pointed chief  engineer  of  the  Chicago 
&  North  Western  Ry.,  succeeding 
William  H.  Finley,  who  has  been  made 
president  of  the  company,  representing 
the  stockholders,  as  mentioned  in  En- 
gineering News-Record  of  last  week. 
F.  C.  Huffman,  resident  engineer,  suc- 
ceeds Mr.  Putnam  as  principal  assist- 
ant engineer. 

W.  G.  Goodwin  has  been  named 
as  superintendent  and  chief  engineer  of 
the  water  department,  Kansas  City, 
Mo.,  succeeding  Burton  Lowther. 

Roy  G.  Buck  has  resigned  as 
assistant  engineer,  Indianapolis  Water 
Co.,  to  become  associated  with  C.  H. 
Hurd,  consulting  engineer,  Indianapo- 
lis. Mr.  Buck  had  been  engaged  as 
resident  engineer  on  improvements  be- 
ing made  at  the  municipal  wa*^er  plant 
at  Bloomington,  Indiana. 

E.  O.Reeder,  assistant  chief 
engineer  of  the  Chicago,  Milwaukee  & 
St.  Paul  Ry.,  has  resigned.  The  official 
notice  states  that:  "After  many  years 
of  faithful  and  valuable  service  Mr. 
Reeder  retires  on  account  of  ill  health." 

R.  J.  Middleton,  valuation 
engineer  of  the  Chicago,  Milwaukee  & 
St.  Paul  Ry.,  haS  been  appointed  as- 
sistant chief  engineer  of  the  Puget 
Sound  Lines,  with  office  in  Seattle, 
Wash.  He  succeeds  E.  O.  Reeder,  wlio 
has  retired.  T.  H.  Strate  has  been 
appointed    to    .succeed    Mr.    Middleton, 


with  office  in  Chicago.  F.  M.  Sloan 
takes  Mr.  Strate's  place  as  valuation 
field  engineer,  with  office  in  Minneapo- 
lis. E.  B.  Crane  is  appointed  assistant 
valuation  engineer  at  Chicago. 

R.  F.  Werley  has  resigned  from 
the  Concrete  Steel  Products  Co.,  Bos- 
ton, to  join  the  engineering  staff  of  the 
Farris  Engineering  Co.,  Pittsburgh, 
specializing  in  bridge  design  and  con- 
struction. 

C.  E.  Henderson,  county  en- 
gineer of  St.  Johns  County,  Florida, 
has  resigned  to  enter  the  service  of 
the  United  States  Bureau  of  Industrial 
Housing  and  Transportation,  Depart- 
ment of  Labor,  under  its  chief  engineer, 
John  W.  Alvord,  at  Washington. 

D.  W.  HuFFORD,  formerly  of 
the  Shiel-Chapin  Construction  Co.,  In- 
dianapolis, has  been  engaged  as  an  en- 
gineer on  the  staff  of  the  Public  Service 
Commission  of  Indiana. 

J.  T.  Hallett,  who  was  con- 
nected with  the  State  Highway  Com- 
mission of  Indiana,  dissolved  recently 
by  injunction  of  the  State  Supreme 
Court,  has  become  telephone  engineer 
for  the  Indiana  Public  Service  Com- 
mission. 

Charles  Gilman  Hyde,  professor  of 
sanitary  engineering.  University  of 
California,  has  received  a  commission 
as  captain  in  the  Sanitary  Corps  of  the 
National  Army,  and  left  the  univer- 
sity June  21  to  report  at  Fort  Ogle- 
thorpe, Georgia.  In  addition  to  his 
work  at  the  university.  Professor  Hyde 
has  been  active  in  the  practice  of 
sanitary  engineering  and  has  been 
identified  with  many  of  the  impor- 
tant sanitation  problems  in  California, 
particularly  those  involved  in  the 
purification  of  Water  supply. 

Russell  A.  Trufant  has  re- 
signed as  office  engineer  of  the  Cam- 
eron County  Water  Improvement  Dis- 
trict No.  2,  San  Benito,  Tex.,  to  become 
chief  of  party  on  the  Rio  Grande 
Project,  United  States  Reclamation 
Service,  at  Clint,  Texas. 


Obituary 


Howard  L.  Coburn,  consulting  en- 
gineer, who  had  specialized  for  a  num- 
ber of  years  in  the  design  and  con- 
struction of  dams,  died  in  New  York 
City  June  19.  Mr.  Coburn,  who  was 
52  years  old,  was  born  in  Patten,  Me., 
and  was  graduated  from  the  Massa- 
chusetts Institute  of  Technology  in 
1887.  From  the  time  of  his  graduation 
until  1904  he  devoted  himself  largely 
to  the  design  of  cotton  mills,  mill  ma- 
chinery and  power  plants  in  New  Eng- 
land. In  1905  Mr.  Coburn  became  chief 
engineer  for  the  Ambursen  Hydraulic 
Construction     Co.,     New     York     City. 


Among  his  most  important  works  were 
the  Guayabal  dam  for  the  United  States 
Irrigation  Service  in  Porto  Rico,  the 
Bassano  dam  across  the  Bow  River  in 
Alberta  for  the  Canadian  Pacific  Ry., 
and  the  Jordan  River  dam  at  Vancou- 
ver Island,  B.  C.  In  this  country  Mr. 
Coburn  had  charge  of  the  design  and 
construction  of  the  Shoshone  and  La- 
prelle  dams  in  Wyoming,  the  dam  at 
Akron,  Ohio,  and  the  Pittsfield  dam  at 
Pittsfield,  Mass. 

William  Ryan  Hill,  who  had  been 
identified  for  a  number  of  years  with 
state  and  municipal  engineering  proj- 
ects in  New  York,  died  at  his  home 
in  Albany  June  16.  In  1908  Mr.  Hill 
retired  from  the  office  of  special  deputy 
state  engineer  of  New  York  owing  to 
political  changes,  and  opened  an  office 
as  a  consulting  engineer  in  Albany. 
His  first  engineering  work  was  done  in 
1872  on  road  construction  in  Westches- 
ter County,  New  York.  Afterward  he 
assisted  on  surveys  for  an  elevated 
railway  in  Brooklyn  and  for  harbor  im- 
provements at  Port  Morris.  After  a 
brief  connection  with  the  Housatonic  & 
Northern  R.  R.  he  was  placed  in  charge 
of  the  construction  of  tunnels  on  the 
Harlem  R.  R.  Later  he  was  engaged 
in  railway  work  on  Long  Island  and 
elevated  railway  and  boulevard  con- 
struction in  New  York  City.  As  divi- 
sion engineer  of  the  Boston,  Hoosac  Tun- 
nel &  Western  R.  R.,  he  had  charge  of 
the  general  equipment,  engine  houses 
and  shops  of  the  Saratoga  branch  of 
that  line,  which  was  built  under  his 
supervision.  Still  later  he  was  en- 
gaged on  surveys  of  the  Croton  River 
watershed  and  afterward  became  a 
member  of  the  staff  of  the  late  J.  James 
R.  Croes,  who  was  engaged  at  that 
time  in  elevated  railway  work  in  New 
York  City  and  on  projects  for  a  new 
water- works  system  at  Syracuse.  He 
became  Mr.  Croes'  principal  assistant  in 
the  latter  undertaking,  and  in  1889  was 
appointed  its  chief  engineer.  The  new 
water-works  were  built  and  managed 
under  his  direction  until  late  in  1899, 
when  he  became  chief  engineer  for  the 
Croton  Aqueduct  Commission.  Shortly 
after  assuming  that  office,  he  recom- 
mended the  substitution  of  a  masonry 
structure  for  a  part  of  the  new  Croton 
dam  originally  designed  as  an  earth 
embankment,  and  after  investigation 
by  a  board  of  consulting'  engineers 
this  recommendation  was  adopted.  In 
July,  1903,  he  resigned  this  position 
to  engage  in  private  engineering  work, 
but  in  January,  1907,  he  again  accepted 
public  office  as  special  deputy  state 
engineer  of  New  York. 

Daniel  B.  Donovan,  for  sev- 
eral years  resident  engineer  for  the 
New  York  State  Barge  Canal  at  Rome, 
N.  Y.,  was  recently  killed  by  a  loco- 
motive near  Camp  Merritt,  N.  J.,  where 
he  was  employed  as  superintendent  of 
road  construction  for  W.  H.  Fissell  & 
Co.  Subsequent  to  his  work  as  resident 
engineer  for  the  barge  canal,  Mr.  Dono- 
van engaged  in  contracting  work  on 
several  New  York  State  highways. 
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Government  Reg:ulation  of 
Building  Trades 

Laboring   Under   Increased   Difficulties, 

They      Urge      Relief      Through 

Government  Action 

Some  form  of  Government  regula- 
tion of  the  building  industries  either 
by  appointment  of  a  director  or  assist- 
ance through  Congressional  action  is,  in 
the  opinion  of  the  officials  of  that  trade, 
necessary  for  the  solution  of  the  ex- 
treme difficulties  involving  the  entire 
business.  Such  action  is  provided  in 
the  urgent  deficiencies  bill,  passed  by 
Congress  far  the  fiscal  year  ending 
June  30,  1919,  which  states  that  the 
bill  amends  the  act  authorizing  the 
housing  project  by  conferring  author- 
ity on  the  President,  in  his  discretion, 
to  handle  this  question  through  a  cor- 
poration to  be  organized  under  the 
laws  of  the  District  of  Columbia.  Gov- 
ernmental fixing  of  prices  and  other 
minor  regulations  have  already  oc- 
curred, which  the  builders  say  have 
tended  to  increase  rather  than  diminish 
the  difficulties,  in  the  absence  of  com- 
plete direction  by  the  Govenment. 

The  $60,000,000  item  in  the  deficiency 
bill  to  provide  housing  for  war  workers 
throughout  the  United  States,  by  far 
the  largest  item  in  the  bill,  gives  an 
evidence  of  the  heavy  demand  made  on 
the  industry  by  the  Government  and 
represents  onlv  a  fraction  of  the  total 
demand.  The  demand  has  exceeded  the 
supply,  as  is  sfiown  in  a  report  from 
the  West  Coast  Lumbermen's  Assn.,  to 
the  effect  that  in  a  recent  period  west- 
ern Oregon  and  Washington  shipped 
24,300,000  ft.  more  than  they  were  able 
to  cut  and  accepted  orders  for  4,600,000 
ft.  more  than  they  shipped.  The  labor 
and  fuel  shortage  reduced  the  production 
and  stocks  to  an  unprecedented  degree, 
so  that,  with  contracts  that  have  run 
over  from  preceding  periods,  the  tre- 
mendous increase  in  population  in  war 
manufacturing  centers,  producing  the 
housing  demand,  and  other  i.i roads  on 
stocks,  have  forced  contractors  to  offer 
almost  any  price  in  order  to  get  the 
material.  These  conditions  have  re- 
sulted in  high  prices  throughout  the 
list. 

The  case  of  window  glass  will  illus- 
trate how  depleted  stocks  will  produce 
an  automatic  advance  in  price.  The 
production  has  been  extremely  late, 
yet  all  the  factories  are  practically 
closed  down  by  this  time.  The  supply 
will  be  reduced  still  further  by  short 
production  resulting  from  the  50 9r 
fuel  reduction  order  effective  until  Dec. 
31,  which,  together  with  the  increasing 
difficulty  of  obtaining  raw  material, 
will  reduce  the  stocks  to  an  extremely 
low  level.     Should   there  be  an   extra 


heavy  emergency  demand  it  will  be 
necessary  to  cut  into  the  large  sheets, 
the  price  of  which  will  necessarily 
make  the  smaller  panes  cost  more. 

The  situation  in  lumber  is  the  same, 
the  cutting  of  smaller  sizes  from  large 
stock  being  but  one  of  the  many  factors 
and  the  rise  in  price  has  produced  ad- 
verse criticism,  the  dealers  being  ac- 
cused of  profiteering. 

The  lumbermen,  however,  are  very 
anxious  to  show  that  this  has  not  been 
the  case,  several  of  the  largest  con- 
cerns having  had  their  books  carefully 
audited  by  the  Federal  Trade  Commis- 
sion, and  recommendations  from  that 
board  have  been  handed  to  the  price 
fixing  committee  of  the  War  Industry 
Board.  These  reports  have  shown  that 
prior  to  the  control  of  the  labor  sup- 
ply by  Government  employment  bu- 
reaus the  industries  were  subjected  to 
strong  competition  in  the  labor  mark»'t 
from  neighboring  shipyards,  canton- 
ments,  and   other   Governmental   work. 

(Concluded  on  page  1253) 


Delivery  of  Airplanes  by  Motor 
Tl  uck  and  Trailer 

The  hauling  of  an  entire  airplane  by 
motor  truck,  when  it  is  desired  to  move 
it  from  one  place  to  another  without 
using  its  own  power,  is  another  de- 
velopment of  the  war. 

In  the  accompanying  illustration  the 


War  lUiard  Asks  $^00,000,000 
to  Increa.se  i*ower  Supply 

A  bill  draftf^  by  the  War  ImhMtrin 
Board  and  sent  to  Coni^reM  i  iiibodi— 
an  appropriation  of  |200,OOOjOOO  for 
the  purpose  of  increajin^  the  power 
supply  in  overloaded  indostrial  ccn* 
ters  of  the  East.  The  propoied  meM 
are  was  drafted  by  the  War  Induatii— 
Board  at  the  request  of  the  ehairmaa. 
Bernard  M.  Baruch,  and  is  said  tc  have 
the  backing  of  President  Wilson. 

It  is  an  emergency  measure  and,  it  is 
stated  in  Washington,  will  be  local  ia 
effect  becauso  the  power  supply  of  the 
East  is  greatly  overloaded  and  will  re- 
quire first  attention,  after  which  i:  is 
the  intention  of  the  War  Industries 
Board  to  care  for  other  sections  of  tlw 
country,  in  similar  difficulties,  by  a<ldi- 
tional  legislation  and  appropriations,  if 
possible.  It  is  also  stated  in  Washing- 
ton that  povi-er  companies  with  insuf&- 
cient  equipment  or  funds  had  expected 
assistance  through  the  War  Finano? 
Corporation;  but  since  that  body  has 
ruled  that  industries  must  borrow 
through  the  banks  it  will  create  a  dan- 
gerous situation  in  that  additioozl 
equipment,  which  might  not  be  needed 
after  the  war,  would  be  unable  to  fire 
sufficient  return  on  the  capital  rnvcsted. 
It  is,  therefore  necessary,  it  is  reported 
in  Washington,  to  obtain  capital  in  the 
manner  of  the  proposed  bilL 

No  plans  for  distributing  this  capi- 
tal have  been  formulated  by  the  board. 


MOTOK   THICK   -VNP  TRAILER    FOR    AIRPL.\N'ES 


truck  is  a  light  tractor  mnnufaetured 
by  the  Acason  Motor  Truck  Co.  and 
the  trailer  is  of  3-ton  capacity  and  45 
ft.  long  and  7  ft.  wide,  with  racks  48 
in.  high.  It  is  equipped  witli  pneumatic 
tires. 


but  it  is  said  that  ev«ntually  much  more 
than  the  $200,000,000.  as  now  proposed. 
will   be    needed,   because   in   the    Pitts- 

b  '  ^    -    140.000.- 

0  nal  plant 

faciiiiies    w.ii    jirvtviii'.v    ov    needed. 
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Motor  Trucks  to  Relieve  the 
Railways  Further 

Return  Loads  Bureaus  To  Increase  Still 

More  the  Efficiency  of  Motor  Truck 

Freight  Hauling 

Return  loads  bureaus  have  been  es- 
tablished by  the  highway  transport 
committee  of  the  Council  of  National 
Defense  at  Washington,  further  to  re- 
lieve shippers  of  the  difficulties  and 
delays  resulting  from  freight  and  ex- 
press embargoes  and  a  shortage  of 
freight  cars.  Although  the  cities, 
shown  in  the  accompanying  table,  in 
which  bureaus  have  been  established, 
are  mostly  in  New  England,  New  York 
and  New  Jersey,  the  activities  of  the 
movement  are  to  be  extended  through- 
out the  territory  north  of  the  Potomac 
and  Ohio  Rivers  and  east  of  the  Mis- 
sissippi, where  transportation  condi- 
tions and  freight  congestions  are  most 
serious. 

The  function  of  these  bureaus  is  to 
put  cities  in  touch  with  truck  opera- 
tors, who  c£.n  render  service  in  inter- 
city hauling.  Complete  information, 
such  as  card  index  lists  of  operators, 
trips,  routes  by  the  trucks,  list  of  mei^- 
chants  and  manufacturers  who  have 
goods  to  ship,  is  kept  in  the  various 
headquarters  of  the  local  bureaus.  By 
reciprocal  arrangements  with  bureaus 
in  other  cities,  any  merchant  who  is 
taking  advantage  of  this  service,  may 
obtain  advance  information  of  any 
trucks  returning  to  a  point  to  which  he 
wishes  to  ship.  When  the  truck  arrives 
the  driver  reports  to  the  association  and 
gets  the  name  and  address  of  the  ship- 
per, after  which  arrangement  of  terms 
and  conditions  for  the  service  is  left 
entirely  to  the  operator  of  the  truck 
and  the  shipper. 

The  advantages  of  this  arrangement 
are  that  reduction  in  the  cost  per  ton 
Oy  moving  freights  in  both  directions 
is  effected,  shipments  can  be  made  from 
and  delivered  to  the  doors  of  the  con- 
signees, eliminating  drayage  at  both 
ends,  and  the  crating  of  many  kinds  of 
goods  as  well  as  loss  and  breakage  is 
reduced  to  a  minimum.  Shippers  are 
able  to  deliver  a  load  of  goods  at  a  dis- 
tance within  a  few  hours  or  over  night, 
which  would  be  impossible  by  rail.  The 
use  of  these  trucks  in  this  manner 
liberates  thousands  of  freight  cars  for 
the  movement  of  essentials  directly  re- 
lating to  the  needs  of  the  War  and 
Navy  Departments,  the  Shipping  Board, 
fuel  administration  and  food  adminis- 
tration. These  considerations,  it  is 
urged  by  the  Highway  Transpoi't  Com- 
mittee, make  it  a  patriotic  duty  and 
a  war  time  necessity  for  all  shippers 
using  motor  trucks,  and  motor  truck 
companies,  to  cooperate  fully  with  the 
return  load  bureaus.  Waste  will  be  re- 
duced in  that  there  will  be  no  wear  on 
the  road  without  a  corresponding  re- 
turn 01  essential  work  accomplished. 

Shipments  are  not  confined  to  short 
hauls.  Through  shipments  can  be  made 
from  Boston  to  Philadelphia,  Balti- 
more and  Washington,  as  a  Boston-New 


RETURN  LOAD  BUREAUS  ALREADY  ESTABLISHED 


City 
CONNECTICUT 

Bridgeport 

Bristol 

Danbury 

Greenwich 

Hartford 

Manchester 

Meriden 

Middletown 

New  Britain 

New  Haven 

New  London 

Norwalk 

Norwich 

Stamford 

Waterbury 

MICHIGAN 

Detroit 

NEW  JERSEY 

Asbury  Park 

Kearny 

Dover 

Garfield. 

Jersey  City 

Millville 

Montolair 

New  Brunswick. .  . 

Newark 

Trenton 

NEW  YORK  STATE 

Buffalo 

New  York  City . .  . 

Syracuse 

OHIO 

Cleveland 

PENNSYLVANIA 

Philadelphia 

RHODE  ISLAND 

Providence 


Location 


Chamber  of  Commerce 

Chamber  of  Commerce 

War  Bureau  or  Chamber  of  Commerce. 

War  Bureau 

Chamber  of  Conmierce 

War  Bureau 

Chamber  of  Commerce 

War  Bureau 

Chamber  of  Commerce 

War  Bureav. 

War  Bureau 

War  Bureau 

Chamber  cf  Commerce 


War  Bureau 

Board  of  Commerce 

Board  of  Commissioners 

State  Council  of  Defense 

Chamber  of  Commerce 

Police  Station 

Chamber  of  Commerce ....    

Maurice  River  Transportation  Co. 

Police  Department 

Home  Defense  League 

Motor  Truck  Club  of  New  Jersey. 
Chamber  of  Commerce 


Telephone  Number 

Noble      250 
100 
1308  or  "RETURN  LOAD" 

Charter  1856  or  "RETURN  LOAD" 
489  or  "RETURN  LOAD" 
242  or  "RETURN  LOAD" 
1245  or  "RETURN  LOAD" 
1533  or  "RETURN  LOAD" 

1642  or  "RETURN  LOAD" 

69  or  "RETURN  LOAD" 

1747  or  "RETURN  LOAD" 

3570  or  "RETURN  LOAD" 


2100 


1110  Montgomery 
225 

1784 

7945  Market 

2128 


Chamber  of  Commerce ;  ■  ■  • 

Merchants  Association,  Woolworth  Building. 
Chamber  of  Commerce 


7660  Barclay 


Chamber  of  Commerce . 
Chamber  of  Commerce. 
Chamber  of  Commerce. 


York  trucking  company  has  arranged 
with  a  New  York-Philadelphia  com- 
pany to  interchange  g'oods  in  New 
York.  Similar  arrangements  are  be- 
ing made  for  shipments  between  Ro- 
chester, Syracuse,  Cleveland,  Toledo 
and  Detroit.  Goods  in  transit  can  be 
insured  in  the  usual  way,  and  the  rates 
charged  for  the  hauling  are  about  the 
same  as  regular  express  rates,  but  lib- 
eral use  of  the  return  load  bureaus  will 
bring  about  a  material  reduction. 

Deliveries  along  the  Atlantic  coast 
will  be  made  directly  to  seaports,  lut 
in  the  Middle  West  the  trucks  will  de- 
liver to  the  Lake  ports  and  also  act  as 
feeders  to  develop  the  transportation 
facilities  of  the  great  inland  waterways. 


The  Federal  Government  itself  has 
established  an  automobile  truck  parcel 
post  route  between  New  York  City  and 
Portland,  Me.  The  service  will  be  in- 
augurated July  1,  as  announced  by  the 
postal  authorities,  the  route  lying 
through  Danbury,  Waterbury  and 
Hartford,  Conn.,  Springfield,  Worces- 
t  r,  Lowell,  Mass.,  and  Portsmouth,  N. 
H.  Seven  trucks  will  be  operated  and 
the  running  time  between  the  terminals 
will  be  about  2%  days. 

The  list  of  bureaus  already  estab- 
lished for  the  benefit  of  shippers  and 
truck  owners  and  to  insure  the  greatest 
efficiency  of  transportation  by  high- 
way, is  shown  in  the  table  that  is  print- 
ed above. 


Progress  of  Americanization  in 
Various  Industrial  Centers 

The  Americanization  of  foreign  in- 
dustrial workers  throughout  the  United 
States  is  making  rapid  progress.  A  re- 
cent report  of  the  Chamber  of  Com- 
merce of  the  United  States  of  America 
gives  data  on  activities  in  cities  widely 
distributed,  practically  representing  the 
whole  United  States.  Some  of  the  cities 
are  doing  marked  work  along  this  line 
either  in  conjunction  with  the  local 
boards  of  education  or  with  the  Ameri- 
canization committees  of  the  various 
chambers  of  commerce. 

The  cities  mentioned  in  the  report 
are  Auburn,  N.  Y.;  Benton  Harbor, 
Mich.;  Hibbing,  Minn.;  Long  Beach, 
Calif.;  Los  Angeles;  New  Philadelphia, 
Ohio;  Phoenix,  Ariz.,  and  Pittsburgh. 
The  work  in  Los  Angeles  and  Pitts- 
burgh is  called  especially  efficient.  The 
educational  work  in  Los  Angeles  in- 
cludes "eight  to  10  day  schools  for 
foreign  children,  with  specially  trained 
teachers ;  23  elementary  evening  schools. 


and  four  evening  high  schools  with 
classes  in  English;  10  afternoon  classes 
for  foreign-born  women,  for  instruction 
in  English,  cooking  and  sewing;  11 
neighborhood  center  schools,  to  meet  the 
social  needs  of  the  old  and  young  in  the 
immigrant  districts;  four  home  teachers 
proficient  in  foreign  languages  and  in 
the  daily  business  relationships  of  the 
foreign  born  who  visit  their  homes,  ad- 
just their  problems  and  promote  an 
American  standard  of  living;  and 
classes  in  naturalization,  in  cooperation 
with  the  Federal  authorities." 

In  Pittsburgh,  recently  two  thousand 
persons,  mostly  foreign-born,  attended 
an  Americanization  meeting  held  in 
Soldiers'  and  Sailors'  Memorial  Hall 
under  the  auspices  of  the  Chamber  of 
Commerce. 

Though  not  all  of  the  cities  men- 
tioned have  progressed  to  the  point 
mentioned  in  Los  Angeles,  they  are  all 
planning  to  do  so,  taking  the  first 
steps  in  arranging  patriotic  meetings 
for  foreigners. 
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Government  Regulation  of 
Building  Trades 

(Concluded  from  page  1251) 

This,  with  the  priority  restrictions  on 
fuel,  and  other  embargoes,  increased 
the  cost  of  manufacture  to  an  un- 
precedented extent.  It  advanced  20 
to  25%  at  the  source,  the  high  cost  of 
shipping  and  subsequent  handling  mak- 
ing it  from  80  to  85%  to  the  trade,  in 
spite  of  the  fact  that,  in  some  cases, 
profits  were  actually  reduced.  The 
advance,  they  assert,  is  not  high,  es- 
pecially when  compared  to  the  advance 
in  steel,  which,  though  fixed  by  Gov- 
ernmental action,  is  from  100  to  400% 
higher  than  the  pre-war  normal  level. 
The  present  Government  contracts 
for  lumber  are  based  on  a  replacement 
basis,  wherein  the  Government  will 
either  replace  the  lumber  they  have 
taken  or  will  pay  for  it  at  prevailing 
market  prices,  and  under  these  re- 
placement clauses  the  dealers  receive 
a  certain  amount  for  handling,  the 
price  to  be  paid  for  the  various  items 
being  fixed  by  a  Government  schedule. 
The  dealers  said  original  prices  in  this 
were  so  inadequate  that  it  was  neces- 
sary for  them  to  lay  the  matter  before 
the  War  Industry  Board  and  several 
revisions  have  been  made. 

Expect  Increased  Demand 

The  recent  proclamation  by  the  War 
Industry  Board  and  the  fuel  and  rail- 
road administrations  that  no  new  or- 
ders for  war  materials  would  be  placed 
in  the  East  when  such  action  can  be 
avoided,  will  also  increase  the  demand, 
because,  although  the  action  was  taken 
primarily  to  relieve  the  congestion  of 
the  railroads,  it  is  the  outcome  of  a 
campaign  and  the  result  will  be  the 
diversion  to  the  South  and  Southwest 
of  a  large  amount  of  the  orders  now  bur- 
dening the  Eastern  plants.  This  cur- 
tailment of  expansion  will  reduce  the 
demand  in  the  East,  but  it  will  be  more 
than  offset  by  the  further  demand  for 
building  material  for  housing  and  plant 
construction  in  these  localities. 

In  addition,  there  is  an  immediate 
foreign  demand,  as  shown  in  reports 
from  England  on  the  housing  situation 
in  Great  Britain,  which  is  such  that 
definite  financial  proposals  have  been 
made  for  subsidizing  the  national  house- 
building scheme  in  the  United  King- 
dom. In  spite  of  the  objections  to 
building  under  war  conditions,  the  time 
will  come  when  a  start  will  have  to  be 
made  whether  peace  has  arrived  or  not, 
according  to  a  statement  recently  made 
in  the  Timber  Trade  Journal,  London. 
It  is  reported  that  a  serious  stjite  of 
affairs  exists  in  the  eastern  district 
of  London,  due  to  the  crowding  to- 
gether of  houses  and  factories  in  nar- 
row streets  and  the  high  rate  of  in- 
fant mortality.  Definite  proposals  have 
been  submitted  for  the  erection  of  12,- 
000  additional  houses  at  once. 

In  Italy  the  war  has  destroyed  the 
native  lumber  supply  to  such  an  extent 
that  for  about  fifteen  years  no  lumber 
will  be   cut   in   Italian   forests.      Even 


if  the  war  should  end  in  a  year  or 
two,  Italy's  immediate  import  demand 
would  be  2,000,000,000  ft.  b.m.  per 
year,  and  the  demand  the  *irgt  year 
will  run  up  to  twice  that  amount 
if  the  prices  return  to  approximately 
the  pre-war  level,  but  it  will  not  run 
below  the  2,000,000,000  minimum.  The 
demand  on  the  United  States  will  not 
be  confined  to  Southern  pine,  as  here- 
tofore, but  will  include  spruce,  hem- 
lock, cypress,  redwood,  Oregon  pine  or 
Douglas  fir,  and  white  oak.  F.  T.  S. 
Dumont,  American  consul  at  Florence, 
states,  moreover,  that  if  American  lum- 
ber dealers  are  interested,  they  should 
take  immediate  steps  to  forestall  a  re- 
turn of  the  demand  to  Au3tria,  where 
it  went  before  the  war. 

The  pressure  of  the  demand  is  shown 
by  the  advancing  prices.  The  War 
Industries  Board  is  considering  fixing 
of  prices,  on  the  ground  that  the 
private  consumer,  as  well  as  the  Gov- 
ernment, must  be  protected.  The 
lumbermen  and  the  building  industries 
protest,  however,  that  they  are  ready 
to  do  all  in  their  power  to  assist  the 
Government  in  its  war  activities,  and 
serve  the  general  trade  at  the  same 
time.  They  request  that  their  posi- 
tion be  studied,  all  the  facts  obtained 
and  prompt  remedial  action  be  taken, 
either  by  the  appointment  of  a  build- 
ing administrator  or  by  the  granting 
of  a  Governmental  subsidy. 


Switchstand  Has  Simple  Lock 
Mechanism 

Operation  of  a  switch  and  its  facing- 
point  lock  by  a  single  lever  connected 
to  locking  mechanism  consisting  of  only 
three  parts  is  the  function  of  the 
switchstand  shown  in  the  accompany- 
ing view.  It  is  of  the  drop-lever  t>*pe, 
the  lever  being  connected  to  a  link 
working  in  the  yoke-shaped  ends  of  the 
switch  and  lock  operating  rods  which 
lead  out  at  opposite  ends  of  the  switch- 
stand. 

The  machine  is  shown  installed  at  a 
siding  on  track  equipped  with  automatic 
signals.  It  may  be  used  at  ordinary 
and    slip    switches,    and    in    connection 


with  a  deraiunjc  drvic*.  When  err- 
ployed  at  a  crouover  it  is  pl*c*d  m.  1 
way  between  the  twitchea,  aad  on« 
movement  of  the  lever  ■crvcs  to  aaJoek. 
throw  and  lock  both  switelMS  «malta- 
neoojly.  Th«  deric*  Is  knowB  ms  the 
"safe  lock"  twitch  mfhifw  It  is  the 
invention  of  Charles  P.  Jones,  mad  is 
built  by  the  Safe  Loci;:  Swttca 
Co.,  Lexington,  Xy. 


BusLNEss  Notes 


Following  the  annoancemcnt  uf  a 
court  action  involvinflr  the  Buffalo  Pitts 
Co.,  a  meeting  of  the  creditors  and 
stockholders  of  the  compaay  was  lield 
in  Buffalo,  June  25,  for  the  parpose  of 
considering  i^  affairs. 

At  a  special  meeting  of  the  stocii- 
holders  of  Freyn  &.  Co.  it  was  decided 
to  change  the  firm  name  to  Freyn, 
Brassert  &.  Company. 

The  Continental  Pipe  Manafactnrinc 
Co.,  organized  under  the  laws  of  the 
State  of  Washington,  has  purchased  the 
plants  of  the  following  concerns:  The 
Pacific  Coast  Pipe  Co.,  Seattle.  Wash.; 
the  Washington  Pipe  Foundry  Co., 
Tacoma,  Wash.;  the  National  Tank 
Pipe  Co.  (pipe  dept.  only).  Portland. 
Ore.,  and  the  Portland  Wood  Pipe  Co.. 
Portland,  Oregon. 


Trade  Publications 


'Vc'ientific  In.iustr.i'.  I.!  j::..:..r..  r."  is 
the  title  of  a  ;;''  p  •.::u>'.r;i:«'.:  Oixklet 
recently  issued  by  the  Holophan«r  (J '.ass 
Co.,  340  Madison  .\ve  .  New  York  *  ity. 

The  Lake  wood  Engineering  Co^ 
Cleveland,  has  i$.<ued  Bulletin  No.  S2 
on  the  "Universar*  Mixer,  formerly 
known  as  the  Mnrsh-Capron  Universal 
Mixer. 


ONK  MOVEMENT  OF  LJCVKR  OPiOlATKS  SWITCH  AND  SWITVH-ijOCK 


Proposals 


For     Proposals      AUv«'rti.sed     See     Pages 
53-56     Inclusive 

WATER-WORKS 

Bids  See  Eng. 

Close  News-Record 

June  28  New    York,    N.    Y June  27 

July     3   Ft.  Lee,   N.  Y June   20 

July  10  Spanish  Fork,  Utah June  27 

July  16  Livingston,     Mont June  27 

SEWERS 

July     2  Long   Island   City,   N.    Y...June  27 

July     2  New    York,    N.    Y June  27 

July     2  Welland,    Ont June  27 

July     3   Newton,  Kan June  20 

July     8  Montezuma,    la June  27 

July  10  Dearborn.    Mich June  27 

Adv.   June  27. 
July  10  Bridgeport,     Conn June  13 

Adv.    June    13. 


BRIDGES 

July     1  Chittenango.  N.  Y June  27 

Adv.    June   27. 

July      ft  Worthitigton,   Minn June  20 

July    10  Middlebourne,  W.  Va June  27 

July   24   C!:i;ksbuig,    W.    Va June  27 

July  31    Santa  Domingo   May    16 

Adv.  May  16. 


STREETS  AND  ROADS 

Oranteville,     Idaho June  27 

Oswego,  Kan May  IG 

Chicago,    III June    6 

Chicago.   Ill June  27 

Martinez,   Cal June  20 

Hamlin,  W.  Va June  20 

English,    Ind June  20 

Pennsylvania    June  13 

Hrand  Junction,   Colo June  27 

New  York,  N.  Y June  27 

St.  George,  S.   I.,   N.  Y June  27 

Omaha,    Neb June  27 

Bo.ston,    Mass June  27 

C'°burne,    T-        June   13 

Brooklyn,    a.    Y June  27 

Rhode   Island    Jnue  20 

Adv.  June  20. 

Canyon  City.  Ore June  27 

Wilkes  Barre.   Pa June  20 

Akron.   O June  27 

Washington June  27 

New    York,  N.  Y June  27 

Bowman,  N.   D June   27 

Liberty.   Tex June   13 

Chaska,     Minn June   13 

Williamson,  W.  Va June  27 

California    June  27 

Sharon,     I'a June  13 

Sharon.    Pa June     6 

Now  Jersey June  27 

Adv.  June   27. 

Harvey.    N.     D June  27 

Peni.sylvania    Juu     27 

LIbby.    Mont June  27 

White       Sulphur       Springs 

^'o'>' June  27 


June 

29 

June 

31 

July 

1 

July 

1 

July 

1 

July 

1 

July 

1 

July 

2 

July 

2 

July 

•> 

July 

2 

July 

2 

July 

2 

July 

3 

July 

3 

July 

3 

July 

3 

July 

6 

July 

5 

July 

8 

July 

8 

July 

8 

July 

8 

July 

8 

July 

8 

July 

8 

July 

9 

July 

9 

July 

10 

July 

11 

.ruly 

11 

July 

12 

July 

12 
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Aug.     1  Cleveland,     O Mar.   28 

Aug.  1.5   New    Mexico June   27 

Adv.   June   27. 


EXCAVATION  AND  DREDGING 

July     1  Glencoe,     Minn June  20 

July     1  Mason    City,    la June  27 

July     2  Greenville,    Miss June    (i 

July     3   Sibley,    la June  27 

July     6  Marshall,  Minn Juno  27 

July     9  Rockford,  111 Ju.io  27 

July  15  Winchester,   III Juno   27 

July  23  Albany,    N.    Y June  27 

Adv.   June    27. 


INDUSTRIAL  WORKS 

June  30  Reading,    Pa June  27 

July     1  Chicago,    111 June  13 

July     2   Pompton  Lakes,   N.  J June  20 

July     3   Oxford.     N.    Y June  20 

Adv.  June  20. 


BUILDINGS 

July      1   Baxter   Springs,    Kan June  27 

July     1  Chicago,    111 May  23 

July     1    Sioux  Falln,  S.  D June  13 

July     1   Belo't,   W'lj June  20 

July      1    Stevens  Point,   Wis Juno  27 

July     2    Phillips,  Neb June  20 

July     9   Manhattan,    Kan June  13 

July     9   Remembrandt,  la June  27 

July  10  Sioux    City,    la june  20 

July  10  Brooklyn,    N.    Y June  27 

July  10  Watertovvn,    N.    Y June  27 

July  12  Akron,    O June  27 

July  15  Phila.,    Pa June  20 

July    15   Cattaraugus,  N.  Y June  27 

July    20  New  York,  N.  Y June  27 

Adv.   June   27. 


FEDERAL   GOVERNMENT   WORK 

June  28   Barracks   —    Spec.    3052    

Portsmouth,    N.    H lune  27 

July      1   Repairing  Runway  —  Spec. 

3132 — New   London.  Conn.. June   27 

July     1   Buildings   —   S]hc.    3045    — 

Indian   Head.   Md luno   27 

July     1   Recess    and     Machinery    — 

Wheeling,    W.    Va June   13 

July  1  Sprinkler  System  —  Spec. 
306P— Mare  Island  (Valleio 
P-  O.)   Cal June   13 

July  1  Fitting  Out  Pier  and  Slip- 
Spec.  30fiO — New  York,  N. 
Y Judf   20 

July  1  Storehouses  and  Magazines 
—Spec.  2990  — Hingham, 
Mass jun,.  2(1 

July  1  Extension  to  2nd  Locomo- 
tive House — Lake  Den- 
mark,   N.   J June  20 

July       1  Hangar — ^  Beach.      Pier 

Spec.  3112— Key  West.  Fla.June   20 

July      1  HoatiTig    Mai   .•5— Spec.  ,"104 

—Norfolk,    Va June  20 

July      1  Annex      Buildi'>g<5       p}tc 

Spec.       3063— Philadelphia, 

^^ June  20 

July      1  Boilpr- Spec.       3121— New 

London,  Conn June  20 

{ 


Bids  S  I  J 

Close  Ne\  ^f; 

.luly      1  Underground  Heatii  1 

Mains — Spec.       3094 — No 

folk.   Va f\^ 

July      1   Emergency  Hospital — Spi 

3070 — Norfolk,     Va flini'    . 

July       1   Landing   Boach — Spec.  30     -• 

— Washington,  D.  C.  .  .  .  nine  I 
July      1   Seaman  f^.uard  Unit — Spr    , 

3082 — Great  Lakes,  HI.  .  f^ne  2 
July      1   Canal       Wall — Washingt('4 

D.    C f^ne  I 

July      1    Generating     Plant,     etc.      - ', 

3129— Norfolk,     Va ftne   2 

July      1   Dispensary   —   Spec.    3113- . 

Washington,  D.   C fine  2 

July     1   Railroad       Rx  tension — Spi 

3100 — Washington,  D.  C.  .fteie  2 
July     1    Chemical   T.,aboratory — .Sp 

3096 — Indian  Head,  Mo. .  fune  2 
.luly  2  Boiler — Washington,  D.  C  fune  2 
July     3   Levee  Work — St.  Louis,  M(  June 

.^dv.  ,Jurie  6. 
July     5   School-  -li't.    Yates,    N.    D.  June 
July     5   Dredging     and      Rock      F 

moval — New  York,  N.  Y. .  fune  1 
July     8   Mechanical     Equipment 

Spec.    3048   —   Philadelph' 

Pa r\xne  2 

July     8  Grading  —  Washington, 

C fune  2 

July     8   Fill,     Pavement,     etc. — Sp' 

3076 — Pen.sacola,  Fla.  .  .  .  une  2 
July     8   Officers     Material     School 

Spec.    3090  —  Great   Lak. 

Ill rune  2 

July   15  Water    System — Spec      30 

— San    Diego,    Cal fune  2 

July  16  Canals — Clint,    Tex fune  2 

.luly  18   Post  Office — Eldorado,  Kafune  2 
July  18   Supply       and       Distributi , 

Systems — Shiprock,  N.  M  fune  2 
July   19   Dredging    —    Philadelph 

Pa fune  2 

July    I't   Jetty    Repairs — ^Wilmingtc; 

Del fune  2 

July    22   4     Radio     Building:. — Spe 

3069 — Haiti fune  2 

MISCELLANEOUS 

July      1   Dam     and     Flume — Elor 

Ont fune  2 

July      3   Straightening  River — Con 

ing,    la fune  2 

July     5   Dock — Yoman,    Wash fune  2 

■luly  6  Flood  Control  Work- 
Dayton.   O fune   2 


Where  name  ol'  otHcial  is  not  Iven, 
inquiries  sliould  be  addressed  t  City 
<'lerk.  County  Clerk  or  t'orresp  idlnl; 
ollirial. 


WATER  WORKS 

Proposed  Work 
>'•  v.,  Poughkeepsie — City  eh  ot  n  June 
28.  to  vote  on  $65,000  bonds  to  imp.ve  an( 
repair  water-works  equipment.  Projeci 
includes  installation  of  1  low  lif  and  1 
high  lift  motor  driven  pump,  5,0oi  00  gal 
capacity,  each.  E.  W.  Sylvester,  sit.  pub 
wks. 

Ky.,  Louisville — Bd.  Water  Con  3.  soor 
let  contract  building  and  i:.stall  g  now 
pumping  engine  for  Crescent  Hill  umpin^ 
sta..  30,000,000  to  40,000  000  gal.  ■  ily  ca 
pacity.      D.    R.    Syman,   city   engr. 

111.,  Ilillsboro — Citv  election  Ji'  2  tc 
vote  or  $14,000  bonds  to  improv  water 
works. 
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CONTRACTING  NEWS 

OF  SPECIAL  INTEREST  TO  ENGINEERS. CONTRACTORS. BUILDERS 
AND  MANUFACTURERS  OF  ENGINEERING  AND  BUILDING^UPPLIES 
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Proposals 

For      I'roixiHulH     Ad  \t-rl  !»«•<!     (See     Page" 
53-Off     InrlUHive 

WATER-WORKS 

Bids  See  Eng. 

Close  Xews-Record 

June  28  New    York,    N.    Y June  27 

July     3   Ft.  Lee,   X.  Y June  20 

July  10  .Spanish  Fork,  Utah   June  27 

July   16   Livlng.xton,     Mont Tune  27 


SEWERS 

July     2  Long   Island   City,   N.   Y...June  27 

July     2  New    York,    N.    Y June  27 

July     2  Welland,    C)nt June  27 

July     3   Newton,  Kan June  20 

July     8  Montezuma,    la June  27 

July  10   Dearl-orn.    Mich June  27 

Adv.   June   27. 

July   10  Bridgeport,     Conn June  13 

Adv.    June    13. 


BRIDGES 

.Inly      1    ChlttenanKo.  N.  Y June  27 

Adv.    Jnn.-   27. 

July      !i   \Vr>rlhlM(,'li)n.    Minn June  20 

July    10  MIddlcbourne.  W.  Va. .    ..June  27 

July   -1   fl.i.  Ksl)urK,    W.    Va June  27 

July  31    .Santa   DorninRo   May    16 

Adv.  May   16. 


STREETS  AND  ROADS 

(SranKevllU-,     Idaho June  27 

<)HW<  Ko,   Kan May  16 

(^hlrago.    Ill June    6 

Chicago.   Ill June  27 

.Martiiii-7..    Cal June  20 

Hamlin,  VV.  Va Juno  20 

lOngllsh.     Ind. .    June  20 

Penn.''ylvaiila    .  . '. June  13 

(•rand  .lunctlon,   Colo June  27 

New  York.  .v.  V June  27 

St.  O.orge,  .S.   1..   .V.  Y June  27 

Omaha.    N«'b Jun»>  27 

HoMlon,    Mas.'< June  27 

C'"tuirnr,    T-        June   13 

Hrooklyn,    .n.    Y June  27 

Hhodf   iHland    Jnue  20 

Adv.   June  20. 

Canyon  City.  Ore Junr  27 

WIlkiM   narre.   Pa June  20 

Akron.   O June  27 

Washington June  27 

N.-w  York,  N.  Y June  27 

nowman.  N.  D JMnt-  27 

Liberty.   Tox June   13 

Chaska.     Minn June   13 

Wllllainmon.  W.  Va June  27 

California     June  27 

Sharon,     I'a June  13 

Shan^n.    Pa June     g 

Now  Jersey j„ne  27 

Adv.  Juno  27. 

Harvey.    N.    n June  27 

TViinsylvanl.i    jim     27 

Llbby,    Mont June  27 

Whi'e       Sulphur      Springs 

^'"»« June   27 
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Bids 
Close 


See  Eng. 
News-Record 


Aug.     1  Cleveland,     O Mar.   28 

Aug.  15  New   Mexico June   27 

Adv.   June   27. 


EXCAVATION  AND  DREDGING 

July     1  Glencoe,    Minn June  20 

July     1  Mason    City,    la June  27 

July     2  Greenville,    Miss June    () 

July     3  Sibley,    la June  27 

July     6  Marshall,  Minn June   27 

July     9  Rockford,  111 June   27 

July  15  Winchester,   111 June  27 

July  23  Albany,    N.   Y June  27 

Adv.   June    27. 


INDUSTRIAL  WORKS 

June  30  Reading,    Pa June   27 

July     1  Chicago,    111 June  13 

July     2  Pompton  Lakes,   N.  J June  20 

July     3   Oxford,    N.    Y.     .  ., June  20 

Adv.  June  20. 


BUILDINGS 

July      1   Baxter   Springs.    Kan June  27 

July     1  Chicago,    111 May  23 

July     1   Sioux  Fallr,,  S.  D June  13 

July     1   Bolo:t,   Wb Juno  20 

July     1    Sttvcns  Point,   Wis June  27 

July     2   Phillips,  Neb June  20 

July     9   Manliattan,    Kan June  13 

July     9   Remembrandt,  la June  27 

July  10  Sioux   City,    la June  20 

July  10  Brooklyn,    N.    Y June  27 

July  10  Watertown,    N.    Y June  27 

July  12  Akron,    O June  27 

July  15  Phila.,    Pa June  20 

July    15  Cattaraugus,  N.  Y June  27 

July    20  New  York,  N.  Y June  27 

Adv.   June   27. 


I  EDERAL   GOVERNMENT   WORK 

. I  line  28   Barracks  —   Spec.    3052    — 

Portsmouth,    N.    H Tune  27 

July     1   Repairing  Runway  —  S,)ec. 

3132 — New   London.  Conn.. June   27 
July      1   Buildings   —   Spic.    3045    — 

Indian  Head.   Md Jun.    27 

July      1   Recess     and     Machinery    

Wheeling.    W.    Va ".  .  .  .June   1  3 

July      1    Sprinkler    System    —    Spec 

3068— Mare   Island    (Vallejo 

P-  <^')   Cal June   13 

July     1   Fitting   Out    Pier   and    Slip- 

Spoo.    3060 — New    York,    N. 

^ June   20 

July       1  Storehouses  and  Magazines 

—Spec.      2990  — Hingham. 

^Ias« .....June  20 

lul.v       1   Extension   to   2nd   Locomo- 
tive      House — Lake      Den- 

'"«'-'^-   >^-   J June   20 

July       I   Hangar — -Beach.      Pier 

Spec.  3112— Kiy  West.  Pla.June  20 
July       1   Heati'iR    Mai   s— Spec  ."O14 

—Norfolk,     Va j^ne  20 

July       1   Annex      Buildi<g<!       Ktc 

Spec.       3063— Philadelphia, 

_  ,  ^ June  20 

July       1   Boiler — Spec.       3121 New 

London.  Conn jun*.   20 

1 


Bids  See  Eng. 

Close  News-Kecord 

Jiily  1  Underground  Heating 
Mains — Spec.  3094 — Nor- 
folk.  Va June  20 

July      1   Emergency  Hospital — Spec. 

3070 — Norfolk,     Va June  20 

July      1  Landing  Beach — Spec.  3031 

— Washington,   D.   C June   20 

July      1   Seaman  Guard  Unit — Spec. 

3082 — Great  Lakes,  111.  .  .  .June  20 

July      1   Canal       Wall — ^Washington 

D.    C June  20 

July     1   Generating     Plant,     etc.     — 

3129 — Norfolk,     Va June  27 

.luly      1   Dispensary  —   Spec.    3113 — 

Washington,  D.  C June  27 

July     1  Railroad      Extension — Spec. 

3100 — Washington,  D.   C.June  27 

July     1   Chemical  Laboratory — Spec. 

3096 — Indian  Head,  Md....June   27 

■luly     2   Boiler — Washington,  D.  C.June  27 

July     3  Levee  W^ork — St.  Louis,  Mo.  June    6 
Adv.  Juvie  6. 

July     5   Schoo! — I^t.    Yates,   N.    D. ..June    6 

July  5  Dredging  and  Rock  Re- 
moval— New  York,  N.  Y.  ..June   13 

July  8  Mechanical  Equipment  — 
Spec.  3048  —  Philadelphia, 
Pa June  27 

July     8  Grading  —  Washington,   D. 

C June  27 

July     8  Fill,     Pavement,     etc. — Spec. 

3076 — Pensacola,  Fla June  2V 

July  8  Officers  Material  School — 
Spec.  3090  —  Great  Lake:. 
Ill June  27 

July   15   Water     System — Spec.     3074 

— San    Diego,    Cal June   27 

July  16   Canals — Clint,    Tex June  27 

July  18   Post  Office — Eldorado,  Kan. June  27 

July  18   Supply       and       Distributing 

Systems — Shiprock,   N.   M. .June  27 

July   19   Dredging    —     Philadelphia. 

Pa June   27 

July    1  •!   Jetty    Repairs — Wilmington. 

Del June  27 

July    22   4     Radio     Buildings — Spec. 

3069 — Haiti June  20 

MISCELLANEOUS 

July      1  Dam     and     Flume — Elora, 

Out June   27 

July  3  Straightening  River — Corn- 
ing,   la June   27 

July     5   Dock — Yoman,    Wash June  27 

.July       6   Flood        Control        W^ork — 

Dayton,   O June  20 


Where  name  of  otlioial  is  not  given. 
Inquiries  should  be  addressed  to  City 
Clerk.  County  Clerk  or  eurrespondint; 
official. 


WATER  WORKS 

Proposed  Work 
X.  v.,  Poughkeepsie — City  election  June 
28,  to  vote  on  $65,000  bonds  to  improve  and 
repair  water-works  e  luipment.  Project 
includes  installation  of  1  low  lift  and  1 
high  lift  motor  driven  pump,  5,000.000  gal. 
capacity,  each.  E.  "W.  Sylvester,  supt.  pub 
wks. 

Ky.,   Louisville — Bd.    Water   Comrs.    soon 
let    contract    building    and    i-.;stalling    new 
pumping  engine   for  Crescent  Hill   pumping 
sta.,   30,000,000   to   40,000.000   gal.   daily   ca 
pacity.      D.    R.    Syman,   city   engr. 

in.,  niIIsl>oro — City  flection  July  2.  to 
vote  on  $14,000  bonds  to  improve  water- 
works. 


F 


